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Table Supplement 4 Drought stress response in root of Tavee 60 and drought-tolerant chili, CaWDT-2. Expression analysis were analyzed by MapMan 

software from differentially expressed genes (DEGs) with p ≤ 0.05 and log2 (fold change) ≥ 1 or ≤ 1. 

 

Hormone signallings 

Bin Code Bin Name ID Tavee 60 CaWDT-2 Description 

17.1.1 hormone metabolism.abscisic 

acid.synthesis-degradation 
ca02g27790 1.723  (at3g21780 : 157.0) Encodes a protein with UDP-glucosyl transferase activity that was shown to preferentially glucosylates abscisic acid (ABA), 

and not its catabolites. Moreover, UGT71B6 was shown to have a strict preference for the naturally-occurring ABA enantiomer, (+)-ABA, and 

not its unnatural relative, (-)-ABA. This is in contrast to the other identified UGT genes catalyzing the glucosylation of ABA which were shown 

to accept both stereoisomers as substrates.; UDP-glucosyl transferase 71B6 (UGT71B6); FUNCTIONS IN: UDP-glycosyltransferase activity, 

transferase activity, transferring glycosyl groups, abscisic acid glucosyltransferase activity; INVOLVED IN: response to salt stress, response to 

abscisic acid stimulus, response to osmotic stress, abscisic acid catabolic process; LOCATED IN: membrane; EXPRESSED IN: stem, rosette 

leaf, cultured cell, stamen, leaf; EXPRESSED DURING: 4 anthesis; CONTAINS InterPro DOMAIN/s: UDP-glucuronosyl/UDP-

glucosyltransferase (InterPro:IPR002213); BEST Arabidopsis thaliana protein match is: UDP-Glycosyltransferase superfamily protein 

(TAIR:AT3G21790.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; 

Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|36406 : 147.0) no description available & (gnl|cdd|32004 

: 84.3) no description available (original description: no original description) 

17.1.1.1.10 hormone metabolism.abscisic 

acid.synthesis-

degradation.synthesis.9-cis-

epoxycarotenoid dioxygenase 

ca07g16140 2.09  (at3g14440 : 349.0) Encodes  9-<i>cis</i>-epoxycarotenoid dioxygenase, a key enzyme in the biosynthesis of abscisic acid. Regulated in 

response to drought and salinity. Expressed in roots, flowers and seeds. Localized to the chloroplast stroma and thylakoid membrane.; nine-cis-

epoxycarotenoid dioxygenase 3 (NCED3); CONTAINS InterPro DOMAIN/s: Carotenoid oxygenase (InterPro:IPR004294); BEST Arabidopsis 

thaliana protein match is: nine-cis-epoxycarotenoid dioxygenase 9 (TAIR:AT1G78390.1); Has 2945 Blast hits to 2901 proteins in 493 species: 

Archae - 16; Bacteria - 796; Metazoa - 281; Fungi - 204; Plants - 893; Viruses - 0; Other Eukaryotes - 755 (source: NCBI BLink). & 

(gnl|cdd|86222 : 247.0) no description available & (gnl|cdd|36499 : 220.0) no description available (original description: no original description) 

17.1.1.1.10 hormone metabolism.abscisic 

acid.synthesis-

degradation.synthesis.9-cis-

epoxycarotenoid dioxygenase 

ca07g16150 2.805  (at3g14440 : 394.0) Encodes  9-<i>cis</i>-epoxycarotenoid dioxygenase, a key enzyme in the biosynthesis of abscisic acid. Regulated in 

response to drought and salinity. Expressed in roots, flowers and seeds. Localized to the chloroplast stroma and thylakoid membrane.; nine-cis-

epoxycarotenoid dioxygenase 3 (NCED3); CONTAINS InterPro DOMAIN/s: Carotenoid oxygenase (InterPro:IPR004294); BEST Arabidopsis 

thaliana protein match is: nine-cis-epoxycarotenoid dioxygenase 9 (TAIR:AT1G78390.1); Has 2945 Blast hits to 2901 proteins in 493 species: 

Archae - 16; Bacteria - 796; Metazoa - 281; Fungi - 204; Plants - 893; Viruses - 0; Other Eukaryotes - 755 (source: NCBI BLink). & 

(gnl|cdd|36499 : 278.0) no description available & (gnl|cdd|86222 : 243.0) no description available (original description: no original description) 

17.1.1.1.11 hormone metabolism.abscisic 

acid.synthesis-

degradation.synthesis.short chain 

alcohol dehydrogenmase (ABA2) 

ca04g14070 -1.464  (at1g52340 : 380.0) Encodes a cytosolic short-chain dehydrogenase/reductase involved in the conversion of xanthoxin to ABA-aldehyde during 

ABA biosynthesis.  Mutants are insensitive to sucrose and glucose.; ABA DEFICIENT 2 (ABA2); CONTAINS InterPro DOMAIN/s: NAD(P)-

binding domain (InterPro:IPR016040), Glucose/ribitol dehydrogenase (InterPro:IPR002347), Short-chain dehydrogenase/reductase SDR 

(InterPro:IPR002198); BEST Arabidopsis thaliana protein match is: NAD(P)-binding Rossmann-fold superfamily protein 

(TAIR:AT3G51680.1); Has 120353 Blast hits to 120130 proteins in 3578 species: Archae - 983; Bacteria - 78428; Metazoa - 5777; Fungi - 

6239; Plants - 2770; Viruses - 5; Other Eukaryotes - 26151 (source: NCBI BLink). & (gnl|cdd|35944 : 211.0) no description available & 

(gnl|cdd|81679 : 188.0) no description available (original description: no original description) 

17.1.1.1.11 hormone metabolism.abscisic 

acid.synthesis-

degradation.synthesis.short chain 

alcohol dehydrogenmase (ABA2) 

ca10g17430 -1.733  (at1g52340 : 209.0) Encodes a cytosolic short-chain dehydrogenase/reductase involved in the conversion of xanthoxin to ABA-aldehyde during 

ABA biosynthesis.  Mutants are insensitive to sucrose and glucose.; ABA DEFICIENT 2 (ABA2); CONTAINS InterPro DOMAIN/s: NAD(P)-

binding domain (InterPro:IPR016040), Glucose/ribitol dehydrogenase (InterPro:IPR002347), Short-chain dehydrogenase/reductase SDR 

(InterPro:IPR002198); BEST Arabidopsis thaliana protein match is: NAD(P)-binding Rossmann-fold superfamily protein 

(TAIR:AT3G51680.1); Has 120353 Blast hits to 120130 proteins in 3578 species: Archae - 983; Bacteria - 78428; Metazoa - 5777; Fungi - 

6239; Plants - 2770; Viruses - 5; Other Eukaryotes - 26151 (source: NCBI BLink). & (gnl|cdd|35944 : 206.0) no description available & 

(gnl|cdd|82237 : 197.0) no description available (original description: no original description) 

17.1.1.2.1 hormone metabolism.abscisic 

acid.synthesis-

degradation.degradation.8-

hydroxylase 

ca01g09070 3.069  (at4g19230 : 754.0) Encodes a protein with ABA 8-hydroxylase activity, involved in ABA catabolism. Member of the CYP707A gene family. 

CYP707A1 appears to play an important role in determining the ABA levels in dry seeds. Gene involved in postgermination growth. 

Overexpression of CYP707A1 leads to a decrease in ABA levels and a reduction in after-ripening period to break dormancy.; ""cytochrome 

P450, family 707, subfamily A, polypeptide 1"" (CYP707A1); FUNCTIONS IN: oxygen binding, (+)-abscisic acid 8-hydroxylase activity; 

INVOLVED IN: in 7 processes; LOCATED IN: endomembrane system; EXPRESSED IN: 18 plant structures; EXPRESSED DURING: 10 

growth stages; CONTAINS InterPro DOMAIN/s: Cytochrome P450 (InterPro:IPR001128), Cytochrome P450, E-class, group I 

(InterPro:IPR002401), Cytochrome P450, conserved site (InterPro:IPR017972); BEST Arabidopsis thaliana protein match is: cytochrome P450, 

family 707, subfamily A, polypeptide 3 (TAIR:AT5G45340.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 

22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|35379 : 285.0) no 

description available & (gnl|cdd|84486 : 222.0) no description available (original description: no original description) 

17.1.2 hormone metabolism.abscisic 

acid.signal transduction 
ca07g17910 3.425  (gnl|cdd|37998 : 475.0) no description available & (at1g52920 : 469.0) Encodes a plasma membrane?±localized ABA receptor, which interacts 

with  the G&#945;&#946;&#947; complex. It has been postulated that the binding of ABA to GCR2 results in the release of the G protein and 

dissociation of the heterotrimeric complex into G&#945; and the G&#946;&#947; dimer to activate downstream ABA effectors and to trigger 
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the ABA responses.; G protein coupled receptor (GPCR); CONTAINS InterPro DOMAIN/s: LanC-like protein, eukaryotic 

(InterPro:IPR020464), Six-hairpin glycosidase-like (InterPro:IPR008928), Lanthionine synthetase C-like (InterPro:IPR007822); BEST 

Arabidopsis thaliana protein match is: GCR2-like 2 (TAIR:AT2G20770.1); Has 681 Blast hits to 670 proteins in 211 species: Archae - 0; 

Bacteria - 184; Metazoa - 280; Fungi - 66; Plants - 112; Viruses - 0; Other Eukaryotes - 39 (source: NCBI BLink). & (gnl|cdd|86797 : 276.0) no 

description available (original description: no original description) 

17.1.3 hormone metabolism.abscisic 

acid.induced-regulated-responsive-

activated 

ca01g01140 1.081  (gnl|cdd|29062 : 221.0) no description available & (gnl|cdd|35917 : 212.0) no description available & (at5g59220 : 206.0) highly ABA-induced 

PP2C gene 1 (HAI1); FUNCTIONS IN: protein serine/threonine phosphatase activity, catalytic activity; INVOLVED IN: response to water 

deprivation, response to abscisic acid stimulus; LOCATED IN: chloroplast; EXPRESSED IN: 18 plant structures; EXPRESSED DURING: 11 

growth stages; CONTAINS InterPro DOMAIN/s: Protein phosphatase 2C-related (InterPro:IPR001932), Protein phosphatase 2C 

(InterPro:IPR015655), Protein phosphatase 2C, N-terminal (InterPro:IPR014045); BEST Arabidopsis thaliana protein match is: highly ABA-

induced PP2C gene 2 (TAIR:AT1G07430.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi 

- 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: no original description) 

17.1.3 hormone metabolism.abscisic 

acid.induced-regulated-responsive-

activated 

ca04g18620 1.472  (at1g45249 : 244.0) Leucine zipper transcription factor that binds to the abscisic acid (ABA)?±responsive element (ABRE) motif in the 

promoter region of ABA-inducible genes. Enhances drought tolerance in vegetative tissues. Required for normal glucose response. Localized in 

the nucleus.  Expressed constitutively in roots,  leaf vascular tissues, and hydathodes or  in all tissues under stress conditions. Its phosphorylated 

by a ABA-activated 42-KDa kinase. Overexpression of the phosphorylated active form of AREB1 expressed many ABA-inducible genes, such 

as RD29B, without ABA treatment.; abscisic acid responsive elements-binding factor 2 (ABF2); CONTAINS InterPro DOMAIN/s: Basic-

leucine zipper (bZIP) transcription factor (InterPro:IPR004827), Basic leucine zipper (InterPro:IPR011700); BEST Arabidopsis thaliana protein 

match is: abscisic acid responsive elements-binding factor 3 (TAIR:AT4G34000.2). (original description: no original description) 

17.1.3 hormone metabolism.abscisic 

acid.induced-regulated-responsive-

activated 

ca06g21170 1.505  (at4g24960 : 124.0) Homologous to a eukaryote specific ABA- and stress-inducible gene first isolated from barley. Groups in one subfamily 

with ATHVA22E. Along with other members of the ATHVA22 family, it may be involved in regulation of autophagy during development.; 

HVA22 homologue D (HVA22D); FUNCTIONS IN: molecular_function unknown; INVOLVED IN: in 7 processes; LOCATED IN: 

cellular_component unknown; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro 

DOMAIN/s: TB2/DP1/HVA22 related protein (InterPro:IPR004345); BEST Arabidopsis thaliana protein match is: HVA22 homologue E 

(TAIR:AT5G50720.1). & (gnl|cdd|36936 : 102.0) no description available & (gnl|cdd|86250 : 92.2) no description available (original 

description: no original description) 

17.1.3 hormone metabolism.abscisic 

acid.induced-regulated-responsive-

activated 

ca10g18380 1.1  (at3g56850 : 211.0) Encodes an ABA-responsive element binding protein with a bZIP domain. Located in the nucleus and expressed in the 

embryo during seed  maturation.; ABA-responsive element binding protein 3 (AREB3); FUNCTIONS IN: DNA binding, transcription activator 

activity, sequence-specific DNA binding transcription factor activity; INVOLVED IN: regulation of transcription, DNA-dependent, response to 

stress; LOCATED IN: nucleus; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 14 growth stages; CONTAINS InterPro 

DOMAIN/s: Basic-leucine zipper (bZIP) transcription factor (InterPro:IPR004827), bZIP transcription factor, bZIP-1 (InterPro:IPR011616); 

BEST Arabidopsis thaliana protein match is: Basic-leucine zipper (bZIP) transcription factor family protein (TAIR:AT2G41070.2); Has 2031 

Blast hits to 1971 proteins in 156 species: Archae - 0; Bacteria - 0; Metazoa - 263; Fungi - 29; Plants - 1672; Viruses - 0; Other Eukaryotes - 67 

(source: NCBI BLink). (original description: no original description) 

17.3.2.1 hormone 

metabolism.brassinosteroid.signal 

transduction.BRI 

ca03g29650 1.535 1.725 (at1g74360 : 1281.0) Leucine-rich repeat protein kinase family protein; FUNCTIONS IN: protein serine/threonine kinase activity, protein kinase 

activity, ATP binding; INVOLVED IN: transmembrane receptor protein tyrosine kinase signaling pathway, protein amino acid phosphorylation; 

LOCATED IN: mitochondrion; EXPRESSED IN: 15 plant structures; EXPRESSED DURING: 9 growth stages; CONTAINS InterPro 

DOMAIN/s: Protein kinase, ATP binding site (InterPro:IPR017441), Protein kinase, catalytic domain (InterPro:IPR000719), Leucine-rich repeat 

(InterPro:IPR001611), Serine/threonine-protein kinase-like domain (InterPro:IPR017442), Protein kinase-like domain (InterPro:IPR011009), 

Serine/threonine-protein kinase, active site (InterPro:IPR008271); BEST Arabidopsis thaliana protein match is: BRI1 like 

(TAIR:AT1G55610.2); Has 217966 Blast hits to 139933 proteins in 5038 species: Archae - 191; Bacteria - 21618; Metazoa - 66649; Fungi - 

11025; Plants - 92428; Viruses - 434; Other Eukaryotes - 25621 (source: NCBI BLink). & (gnl|cdd|36401 : 319.0) no description available & 

(gnl|cdd|29142 : 173.0) no description available (original description: no original description) 

17.3.2.1 hormone 

metabolism.brassinosteroid.signal 

transduction.BRI 

ca07g20500 -3.083 -2.967 (at3g51740 : 932.0) encodes a leucine-repeat receptor kinase expressed in inflorescence meristem. Locus association was made from performing 

sequence analysis with IMK3 (MRLK) whose locus association was provided by the authors.; inflorescence meristem receptor-like kinase 2 

(IMK2); FUNCTIONS IN: protein serine/threonine kinase activity, protein kinase activity, kinase activity, ATP binding; INVOLVED IN: 

transmembrane receptor protein tyrosine kinase signaling pathway, protein amino acid phosphorylation; LOCATED IN: cell wall, plasma 

membrane, membrane, plant-type cell wall; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS 

InterPro DOMAIN/s: Protein kinase, catalytic domain (InterPro:IPR000719), Leucine-rich repeat-containing N-terminal domain, type 2 

(InterPro:IPR013210), Leucine-rich repeat (InterPro:IPR001611), Serine/threonine-protein kinase-like domain (InterPro:IPR017442), Protein 

kinase-like domain (InterPro:IPR011009); BEST Arabidopsis thaliana protein match is: meristematic receptor-like  kinase 

(TAIR:AT3G56100.1); Has 188484 Blast hits to 128319 proteins in 4033 species: Archae - 136; Bacteria - 17470; Metazoa - 63423; Fungi - 

9529; Plants - 75715; Viruses - 437; Other Eukaryotes - 21774 (source: NCBI BLink). & (gnl|cdd|36401 : 262.0) no description available & 

(gnl|cdd|29142 : 158.0) no description available (original description: no original description) 

17.3.2.1 hormone 

metabolism.brassinosteroid.signal 

transduction.BRI 

ca06g18700 1.176 (at1g74360 : 1149.0) Leucine-rich repeat protein kinase family protein; FUNCTIONS IN: protein serine/threonine kinase activity, protein kinase 

activity, ATP binding; INVOLVED IN: transmembrane receptor protein tyrosine kinase signaling pathway, protein amino acid phosphorylation; 

LOCATED IN: mitochondrion; EXPRESSED IN: 15 plant structures; EXPRESSED DURING: 9 growth stages; CONTAINS InterPro 

DOMAIN/s: Protein kinase, ATP binding site (InterPro:IPR017441), Protein kinase, catalytic domain (InterPro:IPR000719), Leucine-rich repeat 

(InterPro:IPR001611), Serine/threonine-protein kinase-like domain (InterPro:IPR017442), Protein kinase-like domain (InterPro:IPR011009), 

Serine/threonine-protein kinase, active site (InterPro:IPR008271); BEST Arabidopsis thaliana protein match is: BRI1 like 
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(TAIR:AT1G55610.2); Has 217966 Blast hits to 139933 proteins in 5038 species: Archae - 191; Bacteria - 21618; Metazoa - 66649; Fungi - 

11025; Plants - 92428; Viruses - 434; Other Eukaryotes - 25621 (source: NCBI BLink). & (gnl|cdd|36401 : 318.0) no description available & 

(gnl|cdd|29142 : 173.0) no description available (original description: no original description) 

17.3.1.1.1 hormone 

metabolism.brassinosteroid.synthesis-

degradation.BRs.DET2 

ca01g19840 1.652 1.791 (at2g16530 : 332.0) 3-oxo-5-alpha-steroid 4-dehydrogenase family protein; FUNCTIONS IN: oxidoreductase activity, acting on the CH-CH 

group of donors, 3-oxo-5-alpha-steroid 4-dehydrogenase activity; INVOLVED IN: lipid metabolic process; LOCATED IN: endoplasmic 

reticulum; EXPRESSED IN: callus; CONTAINS InterPro DOMAIN/s: 3-oxo-5-alpha-steroid 4-dehydrogenase, C-terminal 

(InterPro:IPR001104); BEST Arabidopsis thaliana protein match is: 3-oxo-5-alpha-steroid 4-dehydrogenase family protein 

(TAIR:AT1G72590.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; 

Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|36853 : 195.0) no description available (original 

description: no original description) 

17.3.1.1.1 hormone 

metabolism.brassinosteroid.synthesis-

degradation.BRs.DET2 

ca10g11310 -2.996 -5.062 (at2g38050 : 258.0) Similar to mammalian steroid-5-alpha-reductase. Involved in the brassinolide biosynthetic pathway.; DE-ETIOLATED 2 

(DET2); FUNCTIONS IN: sterol 5-alpha reductase activity; INVOLVED IN: response to light stimulus, brassinosteroid homeostasis, 

brassinosteroid biosynthetic process; LOCATED IN: endomembrane system, integral to membrane, membrane, cytoplasm; EXPRESSED IN: 22 

plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: 3-oxo-5-alpha-steroid 4-dehydrogenase, C-

terminal (InterPro:IPR001104), 3-oxo-5-alpha-steroid 4-dehydrogenase (InterPro:IPR016636); BEST Arabidopsis thaliana protein match is: 3-

oxo-5-alpha-steroid 4-dehydrogenase family protein (TAIR:AT5G16010.1); Has 1601 Blast hits to 1599 proteins in 320 species: Archae - 0; 

Bacteria - 193; Metazoa - 442; Fungi - 195; Plants - 239; Viruses - 0; Other Eukaryotes - 532 (source: NCBI BLink). & (gnl|cdd|36851 : 220.0) 

no description available & (gnl|cdd|66254 : 150.0) no description available (original description: no original description) 

17.3.1.1.1 hormone 

metabolism.brassinosteroid.synthesis-

degradation.BRs.DET2 

ca12g08230 -1.853 -1.551 (at5g16010 : 191.0) 3-oxo-5-alpha-steroid 4-dehydrogenase family protein; FUNCTIONS IN: oxidoreductase activity, acting on the CH-CH 

group of donors, 3-oxo-5-alpha-steroid 4-dehydrogenase activity; INVOLVED IN: lipid metabolic process; LOCATED IN: chloroplast, 

chloroplast envelope; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: 3-

oxo-5-alpha-steroid 4-dehydrogenase, C-terminal (InterPro:IPR001104); BEST Arabidopsis thaliana protein match is: 3-oxo-5-alpha-steroid 4-

dehydrogenase family protein (TAIR:AT3G55360.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 

736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|36851 : 138.0) no description available & 

(gnl|cdd|66254 : 92.6) no description available (original description: no original description) 

17.3.1.1.1 hormone 

metabolism.brassinosteroid.synthesis-

degradation.BRs.DET2 

ca09g06230 -1.161 (at2g38050 : 263.0) Similar to mammalian steroid-5-alpha-reductase. Involved in the brassinolide biosynthetic pathway.; DE-ETIOLATED 2 

(DET2); FUNCTIONS IN: sterol 5-alpha reductase activity; INVOLVED IN: response to light stimulus, brassinosteroid homeostasis, 

brassinosteroid biosynthetic process; LOCATED IN: endomembrane system, integral to membrane, membrane, cytoplasm; EXPRESSED IN: 22 

plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: 3-oxo-5-alpha-steroid 4-dehydrogenase, C-

terminal (InterPro:IPR001104), 3-oxo-5-alpha-steroid 4-dehydrogenase (InterPro:IPR016636); BEST Arabidopsis thaliana protein match is: 3-

oxo-5-alpha-steroid 4-dehydrogenase family protein (TAIR:AT5G16010.1); Has 1601 Blast hits to 1599 proteins in 320 species: Archae - 0; 

Bacteria - 193; Metazoa - 442; Fungi - 195; Plants - 239; Viruses - 0; Other Eukaryotes - 532 (source: NCBI BLink). & (gnl|cdd|36851 : 218.0) 

no description available & (gnl|cdd|66254 : 149.0) no description available (original description: no original description) 

17.3.1.1.5 hormone 

metabolism.brassinosteroid.synthesis-

degradation.BRs.metabolic regulation 

ca11g02990 -1.517 -2.984 (at2g26710 : 358.0) Encodes a member of the cytochrome p450 family that serves as a control point between multiple photoreceptor systems 

and brassinosteroid signal transduction. Involved in brassinolide metabolism. Mediates response to a variety of light signals including hypocotyl 

elongation and cotyledon expansion.; PHYB ACTIVATION TAGGED SUPPRESSOR 1 (BAS1); FUNCTIONS IN: steroid hydroxylase 

activity, oxygen binding; INVOLVED IN: response to light stimulus, response to brassinosteroid stimulus, brassinosteroid homeostasis, 

brassinosteroid metabolic process; LOCATED IN: endomembrane system; EXPRESSED IN: 13 plant structures; EXPRESSED DURING: 6 

growth stages; CONTAINS InterPro DOMAIN/s: Cytochrome P450 (InterPro:IPR001128), Cytochrome P450, E-class, group I 

(InterPro:IPR002401), Cytochrome P450, conserved site (InterPro:IPR017972); BEST Arabidopsis thaliana protein match is: cytochrome P450, 

family 72, subfamily A, polypeptide 8 (TAIR:AT3G14620.1); Has 34717 Blast hits to 34565 proteins in 1738 species: Archae - 71; Bacteria - 

6148; Metazoa - 11470; Fungi - 6879; Plants - 8435; Viruses - 3; Other Eukaryotes - 1711 (source: NCBI BLink). & (gnl|cdd|35379 : 300.0) no 

description available & (gnl|cdd|84486 : 200.0) no description available (original description: no original description) 

17.3.1.2.3 hormone 

metabolism.brassinosteroid.synthesis-

degradation.sterols.CYP51 

ca08g00940 -1.257 -1.512 (at1g11680 : 791.0) putative obtusifoliol 14-alpha demethylase involved in sterol biosynthesis.; CYTOCHROME P450 51G1 (CYP51G1); 

FUNCTIONS IN: sterol 14-demethylase activity, oxygen binding; INVOLVED IN: sterol biosynthetic process, embryo development ending in 

seed dormancy; LOCATED IN: endoplasmic reticulum, plasma membrane; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 

growth stages; CONTAINS InterPro DOMAIN/s: Cytochrome P450 (InterPro:IPR001128), Cytochrome P450, E-class, group IV 

(InterPro:IPR002403), Cytochrome P450, conserved site (InterPro:IPR017972); BEST Arabidopsis thaliana protein match is: cytochrome P450, 

family 707, subfamily A, polypeptide 4 (TAIR:AT3G19270.1); Has 30265 Blast hits to 30215 proteins in 1662 species: Archae - 71; Bacteria - 

5605; Metazoa - 9913; Fungi - 5125; Plants - 8048; Viruses - 6; Other Eukaryotes - 1497 (source: NCBI BLink). & (gnl|cdd|35903 : 543.0) no 

description available & (gnl|cdd|84486 : 186.0) no description available (original description: no original description) 

17.3.1.2.8 hormone 

metabolism.brassinosteroid.synthesis-

degradation.sterols.DWF1 

ca02g00780 -1.039 -1.47 (at3g19820 : 878.0) Involved in the conversion of the early brassinosteroid precursor  24-methylenecholesterol to campesterol. Brassinosteroids 

affect cellular elongation. Mutants have dwarf phenotype.  DWF1 is a Ca2+-dependent calmodulin-binding protein.; DWARF 1 (DWF1); 

CONTAINS InterPro DOMAIN/s: FAD-linked oxidase, FAD-binding, subdomain 2 (InterPro:IPR016168), FAD-binding, type 2 

(InterPro:IPR016166), FAD linked oxidase, N-terminal (InterPro:IPR006094). & (gnl|cdd|36476 : 725.0) no description available & 

(gnl|cdd|30625 : 82.6) no description available (original description: no original description) 

17.3.1.2.8 hormone 

metabolism.brassinosteroid.synthesis-

degradation.sterols.DWF1 

ca02g04650 -1.923 -2.044 (at3g19820 : 868.0) Involved in the conversion of the early brassinosteroid precursor  24-methylenecholesterol to campesterol. Brassinosteroids 

affect cellular elongation. Mutants have dwarf phenotype.  DWF1 is a Ca2+-dependent calmodulin-binding protein.; DWARF 1 (DWF1); 

CONTAINS InterPro DOMAIN/s: FAD-linked oxidase, FAD-binding, subdomain 2 (InterPro:IPR016168), FAD-binding, type 2 
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(InterPro:IPR016166), FAD linked oxidase, N-terminal (InterPro:IPR006094). & (gnl|cdd|36476 : 730.0) no description available (original 

description: no original description) 

17.3.1.2.4 hormone 

metabolism.brassinosteroid.synthesis-

degradation.sterols.FACKEL 

ca09g01420 -1.069 (at3g52940 : 501.0) Encodes a sterol C-14 reductase required for cell division and expansion and is involved in proper organization of the 

embryo.; FACKEL (FK); FUNCTIONS IN: delta14-sterol reductase activity; INVOLVED IN: sterol biosynthetic process, embryo development 

ending in seed dormancy; LOCATED IN: endomembrane system, membrane; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 

13 growth stages; CONTAINS InterPro DOMAIN/s: Sterol reductase, conserved site (InterPro:IPR018083), Ergosterol biosynthesis 

ERG4/ERG24 (InterPro:IPR001171); BEST Arabidopsis thaliana protein match is: Ergosterol biosynthesis ERG4/ERG24 family 

(TAIR:AT1G50430.2); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; 

Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|36648 : 350.0) no description available & (gnl|cdd|85316 : 

249.0) no description available (original description: no original description) 

17.3.1.2.5 hormone 

metabolism.brassinosteroid.synthesis-

degradation.sterols.HYD1 

ca06g26280 -1.64 -2.778 (at1g20050 : 245.0) C-8 sterol isomerase; HYDRA1 (HYD1); FUNCTIONS IN: C-8 sterol isomerase activity; INVOLVED IN: sterol 

biosynthetic process; LOCATED IN: plasma membrane; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; 

CONTAINS InterPro DOMAIN/s: Emopamil-binding (InterPro:IPR007905); Has 377 Blast hits to 377 proteins in 112 species: Archae - 0; 

Bacteria - 0; Metazoa - 119; Fungi - 175; Plants - 59; Viruses - 0; Other Eukaryotes - 24 (source: NCBI BLink). & (gnl|cdd|86837 : 209.0) no 

description available & (gnl|cdd|40023 : 208.0) no description available (original description: no original description) 

17.3.1.2.99 hormone 

metabolism.brassinosteroid.synthesis-

degradation.sterols.other 

ca04g12600 -1.244 -1.538 (at2g07050 : 1249.0) Involved in the biosynthesis of brassinosteroids. Catalyzes the reaction from epoxysqualene to cycloartenol.; cycloartenol 

synthase 1 (CAS1); FUNCTIONS IN: cycloartenol synthase activity; INVOLVED IN: pentacyclic triterpenoid biosynthetic process, thylakoid 

membrane organization, pollen development; LOCATED IN: vacuole; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 13 

growth stages; CONTAINS InterPro DOMAIN/s: Terpene synthase, conserved site (InterPro:IPR002365), Terpenoid cylases/protein 

prenyltransferase alpha-alpha toroid (InterPro:IPR008930), Squalene cyclase (InterPro:IPR018333), Prenyltransferase/squalene oxidase 

(InterPro:IPR001330); BEST Arabidopsis thaliana protein match is: lanosterol synthase 1 (TAIR:AT3G45130.1); Has 2063 Blast hits to 1929 

proteins in 563 species: Archae - 2; Bacteria - 902; Metazoa - 86; Fungi - 243; Plants - 616; Viruses - 0; Other Eukaryotes - 214 (source: NCBI 

BLink). & (gnl|cdd|35718 : 1140.0) no description available & (gnl|cdd|29791 : 837.0) no description available (original description: no original 

description) 

17.3.1.2.99 hormone 

metabolism.brassinosteroid.synthesis-

degradation.sterols.other 

ca04g16870 1.127 1.429 (at1g58440 : 786.0) Encodes a putative protein that has been speculated, based on sequence similarities, to have squalene monooxygenase 

activity.; XF1; FUNCTIONS IN: squalene monooxygenase activity; INVOLVED IN: response to water deprivation, sterol biosynthetic process; 

LOCATED IN: endomembrane system, integral to membrane; EXPRESSED IN: 29 plant structures; EXPRESSED DURING: 13 growth stages; 

CONTAINS InterPro DOMAIN/s: Squalene epoxidase (InterPro:IPR013698); BEST Arabidopsis thaliana protein match is: squalene epoxidase 

2 (TAIR:AT2G22830.1); Has 1994 Blast hits to 1990 proteins in 731 species: Archae - 43; Bacteria - 1249; Metazoa - 112; Fungi - 225; Plants - 

178; Viruses - 0; Other Eukaryotes - 187 (source: NCBI BLink). & (gnl|cdd|36512 : 767.0) no description available & (gnl|cdd|71919 : 440.0) no 

description available (original description: no original description) 

17.3.1.2.2 hormone 

metabolism.brassinosteroid.synthesis-

degradation.sterols.SMT2 

ca10g19610 -2.533 -2.424 (at5g13710 : 553.0) SMT1 controls the level of cholesterol in plants; sterol methyltransferase 1 (SMT1); CONTAINS InterPro DOMAIN/s: 

Sterol methyltransferase C-terminal (InterPro:IPR013705), Methyltransferase type 11 (InterPro:IPR013216); BEST Arabidopsis thaliana protein 

match is: sterol methyltransferase 3 (TAIR:AT1G76090.1); Has 12253 Blast hits to 12250 proteins in 2286 species: Archae - 352; Bacteria - 

8578; Metazoa - 91; Fungi - 457; Plants - 727; Viruses - 0; Other Eukaryotes - 2048 (source: NCBI BLink). & (gnl|cdd|36483 : 269.0) no 

description available & (gnl|cdd|71926 : 190.0) no description available (original description: no original description) 
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Bin Code Bin Name ID Tavee 60 CaWDT-2 Description 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca01g29700 1.516 1.634 

(at4g31550 : 191.0) member of WRKY Transcription Factor; Group II-d; negative regulator of basal resistance to Pseudomonas syringae.; WRKY DNA-

binding protein 11 (WRKY11); CONTAINS InterPro DOMAIN/s: DNA-binding WRKY (InterPro:IPR003657), Transcription factor, WRKY, Zn-cluster 

(InterPro:IPR018872); BEST Arabidopsis thaliana protein match is: WRKY DNA-binding protein 17 (TAIR:AT2G24570.1); Has 3338 Blast hits to 2891 

proteins in 186 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 3320; Viruses - 0; Other Eukaryotes - 18 (source: NCBI BLink). & 

(gnl|cdd|66760 : 102.0) no description available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca02g01800 1.573 1.713 

(at2g23320 : 184.0) Encodes WRKY DNA-binding protein 15 (WRKY15).; WRKY DNA-binding protein 15 (WRKY15); CONTAINS InterPro 

DOMAIN/s: DNA-binding WRKY (InterPro:IPR003657), Transcription factor, WRKY, Zn-cluster (InterPro:IPR018872); BEST Arabidopsis thaliana 

protein match is: WRKY DNA-binding protein 11 (TAIR:AT4G31550.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria 

- 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|66760 : 101.0) no description 

available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca02g14640 2.184 2.63 

(at2g23320 : 210.0) Encodes WRKY DNA-binding protein 15 (WRKY15).; WRKY DNA-binding protein 15 (WRKY15); CONTAINS InterPro 

DOMAIN/s: DNA-binding WRKY (InterPro:IPR003657), Transcription factor, WRKY, Zn-cluster (InterPro:IPR018872); BEST Arabidopsis thaliana 

protein match is: WRKY DNA-binding protein 11 (TAIR:AT4G31550.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria 

- 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|66760 : 109.0) no description 

available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca07g21030  1.243 

(at5g56270 : 485.0) WRKY transcription factor 2; WRKY DNA-binding protein 2 (WRKY2); CONTAINS InterPro DOMAIN/s: DNA-binding WRKY 

(InterPro:IPR003657); BEST Arabidopsis thaliana protein match is: WRKY DNA-binding protein 34 (TAIR:AT4G26440.1); Has 1807 Blast hits to 1807 

proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & 

(gnl|cdd|66760 : 118.0) no description available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca09g14010  1.162 

(at4g26640 : 196.0) member of WRKY Transcription Factor; Group I; WRKY20; CONTAINS InterPro DOMAIN/s: DNA-binding WRKY 

(InterPro:IPR003657); BEST Arabidopsis thaliana protein match is: WRKY DNA-binding protein 2 (TAIR:AT5G56270.1); Has 5750 Blast hits to 3121 

proteins in 204 species: Archae - 0; Bacteria - 8; Metazoa - 8; Fungi - 10; Plants - 5662; Viruses - 0; Other Eukaryotes - 62 (source: NCBI BLink). & 

(gnl|cdd|66760 : 107.0) no description available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca06g07080 1.325 1.223 

(at2g30590 : 310.0) Encodes WRKY DNA-binding protein 21 (WRKY21).; WRKY DNA-binding protein 21 (WRKY21); FUNCTIONS IN: calmodulin 

binding, sequence-specific DNA binding transcription factor activity; INVOLVED IN: regulation of transcription, DNA-dependent, regulation of 

transcription; LOCATED IN: nucleus; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: DNA-binding WRKY (InterPro:IPR003657), Transcription factor, WRKY, Zn-cluster (InterPro:IPR018872); BEST Arabidopsis thaliana 

protein match is: WRKY DNA-binding protein 74 (TAIR:AT5G28650.1); Has 39192 Blast hits to 15053 proteins in 688 species: Archae - 6; Bacteria - 

1092; Metazoa - 13773; Fungi - 4123; Plants - 4597; Viruses - 447; Other Eukaryotes - 15154 (source: NCBI BLink). & (gnl|cdd|66760 : 104.0) no 

description available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca08g07730 1.63 1.588 

(at4g01250 : 191.0) member of WRKY Transcription Factor; Group II-e; WRKY22; CONTAINS InterPro DOMAIN/s: DNA-binding WRKY 

(InterPro:IPR003657); BEST Arabidopsis thaliana protein match is: WRKY family transcription factor (TAIR:AT4G23550.1); Has 3274 Blast hits to 

2836 proteins in 187 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 3; Plants - 3256; Viruses - 0; Other Eukaryotes - 15 (source: NCBI BLink). & 

(gnl|cdd|66760 : 106.0) no description available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca01g01920 1.413 1.095 

(at5g52830 : 116.0) Encodes a WRKY transcription factor WRKY27.  Mutation in Arabidopsis WRKY27 results in delayed symptom development in 

response to the bacterial wilt pathogen Ralstonia solanacearum.; WRKY DNA-binding protein 27 (WRKY27); CONTAINS InterPro DOMAIN/s: DNA-

binding WRKY (InterPro:IPR003657); BEST Arabidopsis thaliana protein match is: WRKY family transcription factor (TAIR:AT4G01250.1); Has 

30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other 

Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|66760 : 92.6) no description available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca06g13580 1.208 1.532 

(at2g38470 : 301.0) Member of the plant WRKY transcription factor family.  Regulates the antagonistic relationship between defense pathways 

mediating responses to P. syringae and necrotrophic fungal pathogens.  Located in nucleus. Involved in response to various abiotic stresses - especially 

salt stress.; WRKY DNA-binding protein 33 (WRKY33); CONTAINS InterPro DOMAIN/s: DNA-binding WRKY (InterPro:IPR003657); BEST 

Arabidopsis thaliana protein match is: WRKY DNA-binding protein 4 (TAIR:AT1G13960.1); Has 7573 Blast hits to 4449 proteins in 326 species: 

Archae - 2; Bacteria - 120; Metazoa - 293; Fungi - 170; Plants - 5689; Viruses - 9; Other Eukaryotes - 1290 (source: NCBI BLink). & (gnl|cdd|66760 : 

118.0) no description available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca09g11940 2.085 2.617 

(at2g38470 : 132.0) Member of the plant WRKY transcription factor family.  Regulates the antagonistic relationship between defense pathways 

mediating responses to P. syringae and necrotrophic fungal pathogens.  Located in nucleus. Involved in response to various abiotic stresses - especially 

salt stress.; WRKY DNA-binding protein 33 (WRKY33); CONTAINS InterPro DOMAIN/s: DNA-binding WRKY (InterPro:IPR003657); BEST 

Arabidopsis thaliana protein match is: WRKY DNA-binding protein 4 (TAIR:AT1G13960.1); Has 7573 Blast hits to 4449 proteins in 326 species: 

Archae - 2; Bacteria - 120; Metazoa - 293; Fungi - 170; Plants - 5689; Viruses - 9; Other Eukaryotes - 1290 (source: NCBI BLink). & (gnl|cdd|66760 : 

108.0) no description available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca09g11950 1.992 2.345 

(at2g38470 : 182.0) Member of the plant WRKY transcription factor family.  Regulates the antagonistic relationship between defense pathways 

mediating responses to P. syringae and necrotrophic fungal pathogens.  Located in nucleus. Involved in response to various abiotic stresses - especially 

salt stress.; WRKY DNA-binding protein 33 (WRKY33); CONTAINS InterPro DOMAIN/s: DNA-binding WRKY (InterPro:IPR003657); BEST 

Arabidopsis thaliana protein match is: WRKY DNA-binding protein 4 (TAIR:AT1G13960.1); Has 7573 Blast hits to 4449 proteins in 326 species: 

Archae - 2; Bacteria - 120; Metazoa - 293; Fungi - 170; Plants - 5689; Viruses - 9; Other Eukaryotes - 1290 (source: NCBI BLink). & (gnl|cdd|66760 : 

117.0) no description available (original description: no original description) 
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27.3.34 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca03g32070 1.214  

(at1g80840 : 230.0) Pathogen-induced transcription factor. Binds W-box sequences  in vitro. Forms protein complexes with itself and with WRKY40 and 

WRKY60. Coexpression with WRKY18 or WRKY60 made plants more susceptible to both P. syringae and B. cinerea. WRKY18, WRKY40, and 

WRKY60 have partially redundant roles in response to the hemibiotrophic bacterial pathogen Pseudomonas syringae and the necrotrophic fungal 

pathogen Botrytis cinerea, with WRKY18 playing a more important role than the other two.; WRKY DNA-binding protein 40 (WRKY40); CONTAINS 

InterPro DOMAIN/s: DNA-binding WRKY (InterPro:IPR003657); BEST Arabidopsis thaliana protein match is: WRKY DNA-binding protein 18 

(TAIR:AT4G31800.2); Has 3306 Blast hits to 2859 proteins in 187 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 3292; Viruses - 0; 

Other Eukaryotes - 14 (source: NCBI BLink). & (gnl|cdd|66760 : 97.6) no description available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca01g01280 2.891 3.41 

(at4g11070 : 171.0) member of WRKY Transcription Factor; Group III; WRKY41; FUNCTIONS IN: sequence-specific DNA binding transcription 

factor activity; INVOLVED IN: regulation of transcription, DNA-dependent, regulation of transcription; CONTAINS InterPro DOMAIN/s: DNA-

binding WRKY (InterPro:IPR003657); BEST Arabidopsis thaliana protein match is: WRKY family transcription factor (TAIR:AT4G23810.1); Has 3140 

Blast hits to 2706 proteins in 123 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 3129; Viruses - 0; Other Eukaryotes - 11 (source: 

NCBI BLink). & (gnl|cdd|66760 : 101.0) no description available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca03g19220 1.801 2.987 

(at4g11070 : 150.0) member of WRKY Transcription Factor; Group III; WRKY41; FUNCTIONS IN: sequence-specific DNA binding transcription 

factor activity; INVOLVED IN: regulation of transcription, DNA-dependent, regulation of transcription; CONTAINS InterPro DOMAIN/s: DNA-

binding WRKY (InterPro:IPR003657); BEST Arabidopsis thaliana protein match is: WRKY family transcription factor (TAIR:AT4G23810.1); Has 3140 

Blast hits to 2706 proteins in 123 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 3129; Viruses - 0; Other Eukaryotes - 11 (source: 

NCBI BLink). & (gnl|cdd|66760 : 97.2) no description available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca02g30960 1.744 1.803 

(at3g01970 : 155.0) member of WRKY Transcription Factor; Group I; WRKY DNA-binding protein 45 (WRKY45); CONTAINS InterPro DOMAIN/s: 

DNA-binding WRKY (InterPro:IPR003657); BEST Arabidopsis thaliana protein match is: WRKY DNA-binding protein 75 (TAIR:AT5G13080.1); Has 

3497 Blast hits to 3049 proteins in 189 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 3482; Viruses - 0; Other Eukaryotes - 15 

(source: NCBI BLink). & (gnl|cdd|66760 : 102.0) no description available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca01g34470 2.001 3.046 

(at4g23810 : 197.0) member of WRKY Transcription Factor; Group III; WRKY53; FUNCTIONS IN: protein binding, DNA binding, transcription 

activator activity, sequence-specific DNA binding transcription factor activity; INVOLVED IN: in 6 processes; LOCATED IN: nucleus, chloroplast; 

EXPRESSED IN: 20 plant structures; EXPRESSED DURING: 12 growth stages; CONTAINS InterPro DOMAIN/s: DNA-binding WRKY 

(InterPro:IPR003657); BEST Arabidopsis thaliana protein match is: WRKY family transcription factor (TAIR:AT4G11070.1); Has 3150 Blast hits to 

2715 proteins in 122 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 3139; Viruses - 0; Other Eukaryotes - 11 (source: NCBI BLink). & 

(gnl|cdd|66760 : 97.6) no description available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca08g08240  1.204 

(at4g23810 : 125.0) member of WRKY Transcription Factor; Group III; WRKY53; FUNCTIONS IN: protein binding, DNA binding, transcription 

activator activity, sequence-specific DNA binding transcription factor activity; INVOLVED IN: in 6 processes; LOCATED IN: nucleus, chloroplast; 

EXPRESSED IN: 20 plant structures; EXPRESSED DURING: 12 growth stages; CONTAINS InterPro DOMAIN/s: DNA-binding WRKY 

(InterPro:IPR003657); BEST Arabidopsis thaliana protein match is: WRKY family transcription factor (TAIR:AT4G11070.1); Has 3150 Blast hits to 

2715 proteins in 122 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 3139; Viruses - 0; Other Eukaryotes - 11 (source: NCBI BLink). & 

(gnl|cdd|66760 : 95.7) no description available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca02g18540 1.485 1.199 

(at1g62300 : 363.0) Encodes a transcription factor WRKY6.  Regulates Phosphate1 (Pho1) expression in response to low phosphate (Pi) stress.; 

WRKY6; CONTAINS InterPro DOMAIN/s: DNA-binding WRKY (InterPro:IPR003657); BEST Arabidopsis thaliana protein match is: WRKY family 

transcription factor (TAIR:AT4G04450.1); Has 3824 Blast hits to 3363 proteins in 295 species: Archae - 0; Bacteria - 33; Metazoa - 119; Fungi - 43; 

Plants - 3509; Viruses - 0; Other Eukaryotes - 120 (source: NCBI BLink). & (gnl|cdd|66760 : 113.0) no description available (original description: no 

original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca07g11490  1.314 

(at1g62300 : 308.0) Encodes a transcription factor WRKY6.  Regulates Phosphate1 (Pho1) expression in response to low phosphate (Pi) stress.; 

WRKY6; CONTAINS InterPro DOMAIN/s: DNA-binding WRKY (InterPro:IPR003657); BEST Arabidopsis thaliana protein match is: WRKY family 

transcription factor (TAIR:AT4G04450.1); Has 3824 Blast hits to 3363 proteins in 295 species: Archae - 0; Bacteria - 33; Metazoa - 119; Fungi - 43; 

Plants - 3509; Viruses - 0; Other Eukaryotes - 120 (source: NCBI BLink). & (gnl|cdd|66760 : 109.0) no description available (original description: no 

original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca01g23300 2.271 2.814 

(at1g29280 : 111.0) member of WRKY Transcription Factor; Group II-e; WRKY DNA-binding protein 65 (WRKY65); FUNCTIONS IN: sequence-

specific DNA binding transcription factor activity; INVOLVED IN: regulation of transcription, DNA-dependent, regulation of transcription; 

EXPRESSED IN: 8 plant structures; EXPRESSED DURING: LP.06 six leaves visible, LP.04 four leaves visible, 4 anthesis; CONTAINS InterPro 

DOMAIN/s: DNA-binding WRKY (InterPro:IPR003657); BEST Arabidopsis thaliana protein match is: WRKY DNA-binding protein 69 

(TAIR:AT3G58710.1); Has 3604 Blast hits to 3142 proteins in 247 species: Archae - 4; Bacteria - 64; Metazoa - 46; Fungi - 24; Plants - 3284; Viruses - 

4; Other Eukaryotes - 178 (source: NCBI BLink). & (gnl|cdd|66760 : 100.0) no description available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca10g06890  -2.294 

(at3g56400 : 93.2) member of WRKY Transcription Factor; Group III. Function as activator of SA-dependent defense genes and a repressor of JA-

regulated genes. WRKY70-controlled suppression of  JA-signaling is partly executed by NPR1.; WRKY DNA-binding protein 70 (WRKY70); 

CONTAINS InterPro DOMAIN/s: DNA-binding WRKY (InterPro:IPR003657); BEST Arabidopsis thaliana protein match is: WRKY DNA-binding 

protein 54 (TAIR:AT2G40750.1); Has 3203 Blast hits to 2772 proteins in 182 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 3190; 

Viruses - 0; Other Eukaryotes - 13 (source: NCBI BLink). (original description: no original description) 

27.3.33 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca02g08530 1.112  

(at5g15130 : 169.0) member of WRKY Transcription Factor; Group II-b; contribute to basal immunity.; WRKY DNA-binding protein 72 (WRKY72); 

CONTAINS InterPro DOMAIN/s: DNA-binding WRKY (InterPro:IPR003657); BEST Arabidopsis thaliana protein match is: WRKY DNA-binding 

protein 61 (TAIR:AT1G18860.1); Has 6758 Blast hits to 4151 proteins in 378 species: Archae - 0; Bacteria - 669; Metazoa - 395; Fungi - 387; Plants - 

3478; Viruses - 9; Other Eukaryotes - 1820 (source: NCBI BLink). & (gnl|cdd|66760 : 101.0) no description available (original description: no original 

description) 
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27.3.32 
RNA.regulation of 

transcription.WRKY domain 

transcription factor family 
ca11g12710 2.124 2.293 

(at5g13080 : 164.0) WRKY75 is one of several transcription factors induced during Pi deprivation. It is nuclear localized and regulated differentially 

during Pi starvation. RNAi mediated suppression of WRKY75 made the plants  more susceptible to Pi stress as indicated by the  higher accumulation of 

anthocyanin during Pi starvation.; WRKY DNA-binding protein 75 (WRKY75); CONTAINS InterPro DOMAIN/s: DNA-binding WRKY 

(InterPro:IPR003657); BEST Arabidopsis thaliana protein match is: WRKY DNA-binding protein 45 (TAIR:AT3G01970.1); Has 1807 Blast hits to 1807 

proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & 

(gnl|cdd|66760 : 105.0) no description available (original description: no original description) 

27.3.26 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca01g15760  2.069 

(at5g52260 : 177.0) Member of the R2R3 factor gene family.; myb domain protein 19 (MYB19); CONTAINS InterPro DOMAIN/s: SANT, DNA-

binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), HTH transcriptional regulator, 

Myb-type, DNA-binding (InterPro:IPR017930), Homeodomain-related (InterPro:IPR012287), Myb transcription factor (InterPro:IPR015495); BEST 

Arabidopsis thaliana protein match is: myb domain protein 18 (TAIR:AT4G25560.1); Has 8937 Blast hits to 8289 proteins in 544 species: Archae - 0; 

Bacteria - 0; Metazoa - 775; Fungi - 488; Plants - 5833; Viruses - 3; Other Eukaryotes - 1838 (source: NCBI BLink). & (gnl|cdd|35271 : 170.0) no 

description available (original description: no original description) 

27.3.25 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca01g34630 -1.413 -2.468 

(at3g13540 : 203.0) Encodes a member of the MYB family of transcriptional regulators. MYB5 act as a negative regulator of trichome branching and 

play a role in the correct formation of the seed coat and possibly the formation the underlying endosperm layers. Loss of function mutations have defects 

in seed coat mucilage and columella cells as well as trichome defects (smaller and reduced number of branches).; myb domain protein 5 (MYB5); 

CONTAINS InterPro DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding 

(InterPro:IPR014778), HTH transcriptional regulator, Myb-type, DNA-binding (InterPro:IPR017930), Homeodomain-related (InterPro:IPR012287), 

Myb transcription factor (InterPro:IPR015495); BEST Arabidopsis thaliana protein match is: myb domain protein 17 (TAIR:AT3G61250.1); Has 8972 

Blast hits to 8275 proteins in 512 species: Archae - 0; Bacteria - 0; Metazoa - 834; Fungi - 461; Plants - 5987; Viruses - 3; Other Eukaryotes - 1687 

(source: NCBI BLink). & (gnl|cdd|35271 : 173.0) no description available (original description: no original description) 

27.3.25 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca02g14840 1.429 1.605 

(at5g67300 : 225.0) Member of the R2R3 factor MYB gene family involved in mediating plant responses to a variety of abiotic stimiuli.; myb domain 

protein r1 (MYBR1); CONTAINS InterPro DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, 

DNA-binding (InterPro:IPR014778), HTH transcriptional regulator, Myb-type, DNA-binding (InterPro:IPR017930), Homeodomain-related 

(InterPro:IPR012287), Myb transcription factor (InterPro:IPR015495); BEST Arabidopsis thaliana protein match is: myb domain protein 77 

(TAIR:AT3G50060.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 

0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|35271 : 160.0) no description available & (gnl|cdd|34748 : 89.7) no description available 

(original description: no original description) 

27.3.25 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca02g24700 1.689 2.244 

(at3g49690 : 234.0) ""Putative homolog of the Blind gene in tomato. Together with RAX1 and RAX3 belong to the class R2R3 MYB genes; encoded by 

the Myb-like transcription factor MYB84, regulates axillary meristem formation. ""; myb domain protein 84 (MYB84); CONTAINS InterPro 

DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), HTH 

transcriptional regulator, Myb-type, DNA-binding (InterPro:IPR017930), Homeodomain-related (InterPro:IPR012287), Myb transcription factor 

(InterPro:IPR015495); BEST Arabidopsis thaliana protein match is: myb domain protein 68 (TAIR:AT5G65790.1); Has 8670 Blast hits to 8092 proteins 

in 466 species: Archae - 0; Bacteria - 0; Metazoa - 690; Fungi - 404; Plants - 5917; Viruses - 3; Other Eukaryotes - 1656 (source: NCBI BLink). & 

(gnl|cdd|35271 : 170.0) no description available (original description: no original description) 

27.3.27 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca02g27040  3.435 

(at3g30210 : 228.0) Encodes a putative transcription factor, member of the R2R3 factor gene family (MYB121).; myb domain protein 121 (MYB121); 

CONTAINS InterPro DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding 

(InterPro:IPR014778), HTH transcriptional regulator, Myb-type, DNA-binding (InterPro:IPR017930), Homeodomain-related (InterPro:IPR012287), 

Myb transcription factor (InterPro:IPR015495); BEST Arabidopsis thaliana protein match is: myb domain protein 305 (TAIR:AT3G24310.1); Has 9169 

Blast hits to 8390 proteins in 555 species: Archae - 0; Bacteria - 0; Metazoa - 942; Fungi - 521; Plants - 5868; Viruses - 6; Other Eukaryotes - 1832 

(source: NCBI BLink). & (gnl|cdd|35271 : 177.0) no description available (original description: no original description) 

27.3.25 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca02g28250 1.265 1.883 

(at3g47600 : 276.0) Encodes a putative transcription factor (MYB94).; myb domain protein 94 (MYB94); CONTAINS InterPro DOMAIN/s: SANT, 

DNA-binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), HTH transcriptional 

regulator, Myb-type, DNA-binding (InterPro:IPR017930), Homeodomain-related (InterPro:IPR012287), Myb transcription factor (InterPro:IPR015495); 

BEST Arabidopsis thaliana protein match is: myb domain protein 96 (TAIR:AT5G62470.2); Has 8929 Blast hits to 8284 proteins in 552 species: Archae 

- 0; Bacteria - 0; Metazoa - 836; Fungi - 491; Plants - 5808; Viruses - 4; Other Eukaryotes - 1790 (source: NCBI BLink). & (gnl|cdd|35271 : 175.0) no 

description available (original description: no original description) 

27.3.28 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca02g30450  -2.059 

(at5g14340 : 234.0) Member of the R2R3 factor gene family.; myb domain protein 40 (MYB40); CONTAINS InterPro DOMAIN/s: SANT, DNA-

binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), HTH transcriptional regulator, 

Myb-type, DNA-binding (InterPro:IPR017930), Homeodomain-related (InterPro:IPR012287), Myb transcription factor (InterPro:IPR015495); BEST 

Arabidopsis thaliana protein match is: myb domain protein 20 (TAIR:AT1G66230.1); Has 8800 Blast hits to 8097 proteins in 536 species: Archae - 0; 

Bacteria - 0; Metazoa - 861; Fungi - 444; Plants - 5790; Viruses - 6; Other Eukaryotes - 1699 (source: NCBI BLink). & (gnl|cdd|35271 : 181.0) no 

description available (original description: no original description) 

27.3.25 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca03g02670 5.158 4.807 

(at3g24310 : 226.0) snapdragon myb protein 305 homolog (myb); myb domain protein 305 (MYB305); CONTAINS InterPro DOMAIN/s: SANT, DNA-

binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), HTH transcriptional regulator, 

Myb-type, DNA-binding (InterPro:IPR017930), Homeodomain-related (InterPro:IPR012287), Myb transcription factor (InterPro:IPR015495); BEST 

Arabidopsis thaliana protein match is: myb domain protein 79 (TAIR:AT4G13480.1); Has 8987 Blast hits to 8204 proteins in 475 species: Archae - 0; 

Bacteria - 0; Metazoa - 778; Fungi - 510; Plants - 5849; Viruses - 4; Other Eukaryotes - 1846 (source: NCBI BLink). & (gnl|cdd|35271 : 165.0) no 

description available (original description: no original description) 

27.3.29 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca03g33530  2.778 

(at1g68320 : 219.0) putative transcription factor: R2R3-MYB transcription  family. Involved in regulation of phosphate starvation responses and 

gibberellic acid biosynthesis.; myb domain protein 62 (MYB62); CONTAINS InterPro DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), 

Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), HTH transcriptional regulator, Myb-type, DNA-binding 
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(InterPro:IPR017930), Homeodomain-related (InterPro:IPR012287), Myb transcription factor (InterPro:IPR015495); BEST Arabidopsis thaliana protein 

match is: myb domain protein 116 (TAIR:AT1G25340.1); Has 8752 Blast hits to 8056 proteins in 466 species: Archae - 0; Bacteria - 0; Metazoa - 739; 

Fungi - 492; Plants - 5746; Viruses - 3; Other Eukaryotes - 1772 (source: NCBI BLink). & (gnl|cdd|35271 : 167.0) no description available (original 

description: no original description) 

27.3.25 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca04g09100 1.268 1.919 

(at1g34670 : 298.0) Member of the R2R3 factor gene family.; myb domain protein 93 (MYB93); CONTAINS InterPro DOMAIN/s: SANT, DNA-

binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), HTH transcriptional regulator, 

Myb-type, DNA-binding (InterPro:IPR017930), Homeodomain-related (InterPro:IPR012287), Myb transcription factor (InterPro:IPR015495); BEST 

Arabidopsis thaliana protein match is: myb domain protein 9 (TAIR:AT5G16770.2); Has 9075 Blast hits to 8286 proteins in 552 species: Archae - 0; 

Bacteria - 0; Metazoa - 899; Fungi - 498; Plants - 5847; Viruses - 6; Other Eukaryotes - 1825 (source: NCBI BLink). & (gnl|cdd|35271 : 191.0) no 

description available (original description: no original description) 

27.3.30 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca04g16680  1.173 

(at3g49690 : 231.0) ""Putative homolog of the Blind gene in tomato. Together with RAX1 and RAX3 belong to the class R2R3 MYB genes; encoded by 

the Myb-like transcription factor MYB84, regulates axillary meristem formation. ""; myb domain protein 84 (MYB84); CONTAINS InterPro 

DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), HTH 

transcriptional regulator, Myb-type, DNA-binding (InterPro:IPR017930), Homeodomain-related (InterPro:IPR012287), Myb transcription factor 

(InterPro:IPR015495); BEST Arabidopsis thaliana protein match is: myb domain protein 68 (TAIR:AT5G65790.1); Has 8670 Blast hits to 8092 proteins 

in 466 species: Archae - 0; Bacteria - 0; Metazoa - 690; Fungi - 404; Plants - 5917; Viruses - 3; Other Eukaryotes - 1656 (source: NCBI BLink). & 

(gnl|cdd|35271 : 174.0) no description available (original description: no original description) 

27.3.25 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca05g16530 2.423 2.334 

(at5g49620 : 241.0) Member of the R2R3 factor gene family.; myb domain protein 78 (MYB78); CONTAINS InterPro DOMAIN/s: SANT, DNA-

binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), Myb transcription factor 

(InterPro:IPR015495), Homeodomain-related (InterPro:IPR012287), HTH transcriptional regulator, Myb-type, DNA-binding (InterPro:IPR017930); 

BEST Arabidopsis thaliana protein match is: myb domain protein 108 (TAIR:AT3G06490.1). & (gnl|cdd|35271 : 177.0) no description available 

(original description: no original description) 

27.3.25 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca05g16780 3.105 3.333 

(at3g24310 : 226.0) snapdragon myb protein 305 homolog (myb); myb domain protein 305 (MYB305); CONTAINS InterPro DOMAIN/s: SANT, DNA-

binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), HTH transcriptional regulator, 

Myb-type, DNA-binding (InterPro:IPR017930), Homeodomain-related (InterPro:IPR012287), Myb transcription factor (InterPro:IPR015495); BEST 

Arabidopsis thaliana protein match is: myb domain protein 79 (TAIR:AT4G13480.1); Has 8987 Blast hits to 8204 proteins in 475 species: Archae - 0; 

Bacteria - 0; Metazoa - 778; Fungi - 510; Plants - 5849; Viruses - 4; Other Eukaryotes - 1846 (source: NCBI BLink). & (gnl|cdd|35271 : 171.0) no 

description available (original description: no original description) 

27.3.31 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca06g24340  -2.082 

(at5g59780 : 196.0) Encodes a putative transcription factor (MYB59).; myb domain protein 59 (MYB59); FUNCTIONS IN: DNA binding, sequence-

specific DNA binding transcription factor activity; INVOLVED IN: response to cadmium ion, regulation of transcription, DNA-dependent, response to 

chitin, response to salicylic acid stimulus; LOCATED IN: nucleus; EXPRESSED IN: 20 plant structures; EXPRESSED DURING: 9 growth stages; 

CONTAINS InterPro DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), Myb, DNA-binding (InterPro:IPR014778), Homeodomain-like 

(InterPro:IPR009057), Myb transcription factor (InterPro:IPR015495), HTH transcriptional regulator, Myb-type, DNA-binding (InterPro:IPR017930), 

Homeodomain-related (InterPro:IPR012287); BEST Arabidopsis thaliana protein match is: myb domain protein 48 (TAIR:AT3G46130.1); Has 1807 

Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: 

NCBI BLink). & (gnl|cdd|35271 : 167.0) no description available (original description: no original description) 

27.3.25 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca06g27890 -2.099 -2.027 

(at1g06180 : 207.0) member of MYB3R- and R2R3- type MYB- encoding genes; myb domain protein 13 (MYB13); CONTAINS InterPro DOMAIN/s: 

SANT, DNA-binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), HTH transcriptional 

regulator, Myb-type, DNA-binding (InterPro:IPR017930), Homeodomain-related (InterPro:IPR012287), Myb transcription factor (InterPro:IPR015495); 

BEST Arabidopsis thaliana protein match is: myb domain protein 14 (TAIR:AT2G31180.1); Has 8947 Blast hits to 8242 proteins in 510 species: Archae 

- 0; Bacteria - 0; Metazoa - 809; Fungi - 464; Plants - 5950; Viruses - 6; Other Eukaryotes - 1718 (source: NCBI BLink). & (gnl|cdd|35271 : 168.0) no 

description available (original description: no original description) 

27.3.25 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca07g13030 1.94 2.496 

(at4g05100 : 254.0) Member of the R2R3 factor gene family.; myb domain protein 74 (MYB74); CONTAINS InterPro DOMAIN/s: SANT, DNA-

binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), HTH transcriptional regulator, 

Myb-type, DNA-binding (InterPro:IPR017930), Homeodomain-related (InterPro:IPR012287), Myb transcription factor (InterPro:IPR015495); BEST 

Arabidopsis thaliana protein match is: MYB-like 102 (TAIR:AT4G21440.1); Has 9090 Blast hits to 8399 proteins in 548 species: Archae - 0; Bacteria - 

0; Metazoa - 816; Fungi - 491; Plants - 5947; Viruses - 4; Other Eukaryotes - 1832 (source: NCBI BLink). & (gnl|cdd|35271 : 192.0) no description 

available (original description: no original description) 

27.3.25 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca08g06170 -1.793 -1.138 

(at4g32730 : 479.0) Encodes a putative c-myb-like transcription factor with three MYB repeats.; PC-MYB1; CONTAINS InterPro DOMAIN/s: SANT, 

DNA-binding (InterPro:IPR001005), Myb, DNA-binding (InterPro:IPR014778), Homeodomain-like (InterPro:IPR009057), Homeodomain-related 

(InterPro:IPR012287), Myb transcription factor (InterPro:IPR015495), HTH transcriptional regulator, Myb-type, DNA-binding (InterPro:IPR017930); 

BEST Arabidopsis thaliana protein match is: myb domain protein 3r-4 (TAIR:AT5G11510.1); Has 35333 Blast hits to 34131 proteins in 2444 species: 

Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|35271 

: 149.0) no description available & (gnl|cdd|34748 : 88.9) no description available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca09g05210  1.31 

(at5g02320 : 323.0) Encodes a putative c-MYB-like transcription factor of the MYB3R factor gene family (MYB3R5).; myb domain protein 3r-5 

(MYB3R-5); FUNCTIONS IN: DNA binding, sequence-specific DNA binding transcription factor activity; INVOLVED IN: regulation of transcription, 

DNA-dependent, regulation of transcription; LOCATED IN: chloroplast; CONTAINS InterPro DOMAIN/s: SANT, DNA-binding 

(InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), HTH transcriptional regulator, Myb-type, 

DNA-binding (InterPro:IPR017930), Homeodomain-related (InterPro:IPR012287), Myb transcription factor (InterPro:IPR015495); BEST Arabidopsis 

thaliana protein match is: myb domain protein 3r-3 (TAIR:AT3G09370.1). & (gnl|cdd|35271 : 157.0) no description available & (gnl|cdd|34748 : 103.0) 

no description available (original description: no original description) 
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27.3.25 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca10g03650 1.322  

(at4g28110 : 250.0) Member of the R2R3 factor gene family. Expression is induced in response to dessication, ABA and salt treatment. Overexpression 

of Myb41 results in abnormal cuticle development and decreased cell expansion.; myb domain protein 41 (MYB41); CONTAINS InterPro DOMAIN/s: 

SANT, DNA-binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), HTH transcriptional 

regulator, Myb-type, DNA-binding (InterPro:IPR017930), Homeodomain-related (InterPro:IPR012287), Myb transcription factor (InterPro:IPR015495); 

BEST Arabidopsis thaliana protein match is: MYB-like 102 (TAIR:AT4G21440.1); Has 9017 Blast hits to 8357 proteins in 551 species: Archae - 0; 

Bacteria - 0; Metazoa - 832; Fungi - 495; Plants - 5900; Viruses - 4; Other Eukaryotes - 1786 (source: NCBI BLink). & (gnl|cdd|35271 : 194.0) no 

description available (original description: no original description) 

27.3.33 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca10g05760  1.159 

(at4g21440 : 182.0) Encodes a MYB transcription factor involved in wounding and osmotic stress response. Member of the R2R3 factor gene family.; 

MYB-like 102 (MYB102); CONTAINS InterPro DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), 

Myb, DNA-binding (InterPro:IPR014778), HTH transcriptional regulator, Myb-type, DNA-binding (InterPro:IPR017930), Homeodomain-related 

(InterPro:IPR012287), Myb transcription factor (InterPro:IPR015495); BEST Arabidopsis thaliana protein match is: myb domain protein 74 

(TAIR:AT4G05100.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 

5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|35271 : 145.0) no description available (original description: no original 

description) 

27.3.25 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca10g15650 2.907 4.09 

(gnl|cdd|35271 : 150.0) no description available & (at3g53200 : 149.0) Member of the R2R3 factor gene family.; myb domain protein 27 (MYB27); 

CONTAINS InterPro DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding 

(InterPro:IPR014778), HTH transcriptional regulator, Myb-type, DNA-binding (InterPro:IPR017930), Homeodomain-related (InterPro:IPR012287), 

Myb transcription factor (InterPro:IPR015495); BEST Arabidopsis thaliana protein match is: myb domain protein 48 (TAIR:AT3G46130.1); Has 8985 

Blast hits to 8213 proteins in 491 species: Archae - 0; Bacteria - 0; Metazoa - 826; Fungi - 465; Plants - 5890; Viruses - 5; Other Eukaryotes - 1799 

(source: NCBI BLink). (original description: no original description) 

27.3.34 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca11g11150  -1.388 

(at5g14340 : 235.0) Member of the R2R3 factor gene family.; myb domain protein 40 (MYB40); CONTAINS InterPro DOMAIN/s: SANT, DNA-

binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), HTH transcriptional regulator, 

Myb-type, DNA-binding (InterPro:IPR017930), Homeodomain-related (InterPro:IPR012287), Myb transcription factor (InterPro:IPR015495); BEST 

Arabidopsis thaliana protein match is: myb domain protein 20 (TAIR:AT1G66230.1); Has 8800 Blast hits to 8097 proteins in 536 species: Archae - 0; 

Bacteria - 0; Metazoa - 861; Fungi - 444; Plants - 5790; Viruses - 6; Other Eukaryotes - 1699 (source: NCBI BLink). & (gnl|cdd|35271 : 178.0) no 

description available (original description: no original description) 

27.3.25 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca11g13580 1.089  

(at3g46130 : 207.0) Encodes a putative transcription factor (MYB48) that functions to regulate flavonol biosynthesis primarily in cotyledons.; myb 

domain protein 48 (MYB48); CONTAINS InterPro DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), Myb, DNA-binding (InterPro:IPR014778), 

Homeodomain-like (InterPro:IPR009057), Myb transcription factor (InterPro:IPR015495), HTH transcriptional regulator, Myb-type, DNA-binding 

(InterPro:IPR017930), MYB-like (InterPro:IPR017877), Homeodomain-related (InterPro:IPR012287); BEST Arabidopsis thaliana protein match is: myb 

domain protein 59 (TAIR:AT5G59780.2). & (gnl|cdd|35271 : 157.0) no description available (original description: no original description) 

27.3.35 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca12g10380  1.435 

(at3g52250 : 538.0) Encodes a protein with a putative role in mRNA splicing.; Duplicated homeodomain-like superfamily protein; FUNCTIONS IN: 

DNA binding, sequence-specific DNA binding transcription factor activity; INVOLVED IN: RNA splicing; CONTAINS InterPro DOMAIN/s: SANT, 

DNA-binding (InterPro:IPR001005), Myb, DNA-binding (InterPro:IPR014778), Homeodomain-like (InterPro:IPR009057), SANT, eukarya 

(InterPro:IPR017884); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 

5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|37089 : 127.0) no description available (original description: no original 

description) 

27.3.25 
RNA.regulation of 

transcription.MYB domain 

transcription factor family 
ca12g21100 1.244  

(at5g49620 : 226.0) Member of the R2R3 factor gene family.; myb domain protein 78 (MYB78); CONTAINS InterPro DOMAIN/s: SANT, DNA-

binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), Myb transcription factor 

(InterPro:IPR015495), Homeodomain-related (InterPro:IPR012287), HTH transcriptional regulator, Myb-type, DNA-binding (InterPro:IPR017930); 

BEST Arabidopsis thaliana protein match is: myb domain protein 108 (TAIR:AT3G06490.1). & (gnl|cdd|35271 : 169.0) no description available 

(original description: no original description) 

27.3.26 
RNA.regulation of 

transcription.MYB-related 

transcription factor family 
ca02g06440 3.706 4.743 

(at5g17300 : 140.0) Myb-like transcription factor that regulates hypocotyl growth by  regulating free auxin levels in a time-of-day specific manner.; 

REVEILLE 1 (RVE1); CONTAINS InterPro DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, 

DNA-binding (InterPro:IPR014778), HTH transcriptional regulator, Myb-type, DNA-binding (InterPro:IPR017930), Myb-like DNA-binding domain, 

SHAQKYF class (InterPro:IPR006447); BEST Arabidopsis thaliana protein match is: Homeodomain-like superfamily protein (TAIR:AT5G37260.1); 

Has 1557 Blast hits to 1521 proteins in 166 species: Archae - 0; Bacteria - 3; Metazoa - 201; Fungi - 29; Plants - 1060; Viruses - 9; Other Eukaryotes - 

255 (source: NCBI BLink). & (gnl|cdd|35943 : 82.3) no description available (original description: no original description) 

27.3.27 
RNA.regulation of 

transcription.MYB-related 

transcription factor family 
ca02g07170  1.171 

(at1g18330 : 135.0) EARLY-PHYTOCHROME-RESPONSIVE1; EARLY-PHYTOCHROME-RESPONSIVE1 (EPR1); CONTAINS InterPro 

DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), HTH 

transcriptional regulator, Myb-type, DNA-binding (InterPro:IPR017930), Myb-like DNA-binding domain, SHAQKYF class (InterPro:IPR006447); 

BEST Arabidopsis thaliana protein match is: Homeodomain-like superfamily protein (TAIR:AT3G10113.1); Has 30201 Blast hits to 17322 proteins in 

780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). 

(original description: no original description) 

27.3.26 
RNA.regulation of 

transcription.MYB-related 

transcription factor family 
ca02g18810 1.375 1.811 

(at5g17300 : 168.0) Myb-like transcription factor that regulates hypocotyl growth by  regulating free auxin levels in a time-of-day specific manner.; 

REVEILLE 1 (RVE1); CONTAINS InterPro DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, 

DNA-binding (InterPro:IPR014778), HTH transcriptional regulator, Myb-type, DNA-binding (InterPro:IPR017930), Myb-like DNA-binding domain, 

SHAQKYF class (InterPro:IPR006447); BEST Arabidopsis thaliana protein match is: Homeodomain-like superfamily protein (TAIR:AT5G37260.1); 

Has 1557 Blast hits to 1521 proteins in 166 species: Archae - 0; Bacteria - 3; Metazoa - 201; Fungi - 29; Plants - 1060; Viruses - 9; Other Eukaryotes - 

255 (source: NCBI BLink). (original description: no original description) 
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27.3.26 
RNA.regulation of 

transcription.MYB-related 

transcription factor family 
ca03g27490 1.356 1.542 

(at1g74840 : 164.0) Homeodomain-like superfamily protein; FUNCTIONS IN: DNA binding, sequence-specific DNA binding transcription factor 

activity; INVOLVED IN: in 9 processes; LOCATED IN: chloroplast; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; 

CONTAINS InterPro DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding 

(InterPro:IPR014778), HTH transcriptional regulator, Myb-type, DNA-binding (InterPro:IPR017930), Myb-like DNA-binding domain, SHAQKYF class 

(InterPro:IPR006447); BEST Arabidopsis thaliana protein match is: Homeodomain-like superfamily protein (TAIR:AT1G19000.2). (original description: 

no original description) 

27.3.28 
RNA.regulation of 

transcription.MYB-related 

transcription factor family 
ca06g05790  1.094 

(at5g52660 : 237.0) Homeodomain-like superfamily protein; CONTAINS InterPro DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), 

Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), HTH transcriptional regulator, Myb-type, DNA-binding 

(InterPro:IPR017930), Myb-like DNA-binding domain, SHAQKYF class (InterPro:IPR006447); BEST Arabidopsis thaliana protein match is: 

Homeodomain-like superfamily protein (TAIR:AT4G01280.1); Has 1360 Blast hits to 1350 proteins in 120 species: Archae - 0; Bacteria - 4; Metazoa - 

93; Fungi - 8; Plants - 1059; Viruses - 0; Other Eukaryotes - 196 (source: NCBI BLink). & (gnl|cdd|35943 : 94.2) no description available (original 

description: no original description) 

27.3.29 
RNA.regulation of 

transcription.MYB-related 

transcription factor family 
ca06g22370  1.374 

(at5g08520 : 143.0) Duplicated homeodomain-like superfamily protein; CONTAINS InterPro DOMAIN/s: Molecular chaperone, heat shock protein, 

Hsp40, DnaJ (InterPro:IPR015609), SANT, eukarya (InterPro:IPR017884), Myb-like DNA-binding domain, SHAQKYF class (InterPro:IPR006447), 

SANT, DNA-binding (InterPro:IPR001005), Myb, DNA-binding (InterPro:IPR014778), Homeodomain-like (InterPro:IPR009057), HTH transcriptional 

regulator, Myb-type, DNA-binding (InterPro:IPR017930); BEST Arabidopsis thaliana protein match is: Homeodomain-like transcriptional regulator 

(TAIR:AT5G23650.1); Has 2184 Blast hits to 2148 proteins in 187 species: Archae - 0; Bacteria - 10; Metazoa - 113; Fungi - 60; Plants - 1413; Viruses - 

0; Other Eukaryotes - 588 (source: NCBI BLink). & (gnl|cdd|35943 : 92.3) no description available (original description: no original description) 

27.3.30 
RNA.regulation of 

transcription.MYB-related 

transcription factor family 
ca06g25110  1.257 

(at5g58900 : 280.0) Homeodomain-like transcriptional regulator; FUNCTIONS IN: DNA binding, sequence-specific DNA binding transcription factor 

activity; INVOLVED IN: regulation of transcription; EXPRESSED IN: 20 plant structures; EXPRESSED DURING: 11 growth stages; CONTAINS 

InterPro DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ (InterPro:IPR015609), SANT, eukarya (InterPro:IPR017884), Myb-like 

DNA-binding domain, SHAQKYF class (InterPro:IPR006447), SANT, DNA-binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), 

Myb, DNA-binding (InterPro:IPR014778), Homeodomain-related (InterPro:IPR012287), HTH transcriptional regulator, Myb-type, DNA-binding 

(InterPro:IPR017930); BEST Arabidopsis thaliana protein match is: Duplicated homeodomain-like superfamily protein (TAIR:AT2G38090.1); Has 1807 

Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: 

NCBI BLink). & (gnl|cdd|35943 : 135.0) no description available (original description: no original description) 

27.3.31 
RNA.regulation of 

transcription.MYB-related 

transcription factor family 
ca08g07630  1.15 

(at5g52660 : 241.0) Homeodomain-like superfamily protein; CONTAINS InterPro DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), 

Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), HTH transcriptional regulator, Myb-type, DNA-binding 

(InterPro:IPR017930), Myb-like DNA-binding domain, SHAQKYF class (InterPro:IPR006447); BEST Arabidopsis thaliana protein match is: 

Homeodomain-like superfamily protein (TAIR:AT4G01280.1); Has 1360 Blast hits to 1350 proteins in 120 species: Archae - 0; Bacteria - 4; Metazoa - 

93; Fungi - 8; Plants - 1059; Viruses - 0; Other Eukaryotes - 196 (source: NCBI BLink). & (gnl|cdd|35943 : 101.0) no description available (original 

description: no original description) 

27.3.26 
RNA.regulation of 

transcription.MYB-related 

transcription factor family 
ca09g16600 1.334 1.664 

(at5g56840 : 155.0) myb-like transcription factor family protein; CONTAINS InterPro DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), 

Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding (InterPro:IPR014778), Zinc finger, CCHC-type (InterPro:IPR001878), HTH 

transcriptional regulator, Myb-type, DNA-binding (InterPro:IPR017930), Myb-like DNA-binding domain, SHAQKYF class (InterPro:IPR006447); 

BEST Arabidopsis thaliana protein match is: myb-like transcription factor family protein (TAIR:AT5G47390.1); Has 1025 Blast hits to 1022 proteins in 

100 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 2; Plants - 894; Viruses - 0; Other Eukaryotes - 129 (source: NCBI BLink). (original 

description: no original description) 

27.3.26 
RNA.regulation of 

transcription.MYB-related 

transcription factor family 
ca10g14960 2.71 2.384 

(at3g09600 : 281.0) Homeodomain-like superfamily protein; FUNCTIONS IN: DNA binding, sequence-specific DNA binding transcription factor 

activity; INVOLVED IN: in 9 processes; LOCATED IN: chloroplast; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; 

CONTAINS InterPro DOMAIN/s: SANT, DNA-binding (InterPro:IPR001005), Homeodomain-like (InterPro:IPR009057), Myb, DNA-binding 

(InterPro:IPR014778), HTH transcriptional regulator, Myb-type, DNA-binding (InterPro:IPR017930), Myb-like DNA-binding domain, SHAQKYF class 

(InterPro:IPR006447); BEST Arabidopsis thaliana protein match is: LHY/CCA1-like 1 (TAIR:AT5G02840.2); Has 35333 Blast hits to 34131 proteins in 

2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & 

(gnl|cdd|35943 : 103.0) no description available (original description: no original description) 

27.3.32 
RNA.regulation of 

transcription.MYB-related 

transcription factor family 
ca11g10960  1.03 

(at1g49950 : 254.0) Encodes a telomeric DNA binding protein. In vitro, an N-terminal Myb domain enables it to interact with double-stranded telomeric 

repeats.; telomere repeat binding factor 1 (TRB1); FUNCTIONS IN: DNA binding, protein homodimerization activity, sequence-specific DNA binding 

transcription factor activity, double-stranded telomeric DNA binding; INVOLVED IN: in 8 processes; LOCATED IN: nucleus, nucleosome; 

EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 14 growth stages; CONTAINS InterPro DOMAIN/s: Winged helix-turn-helix 

transcription repressor DNA-binding (InterPro:IPR011991), SANT, DNA-binding (InterPro:IPR001005), Myb, DNA-binding (InterPro:IPR014778), 

Homeodomain-like (InterPro:IPR009057), Histone H1/H5 (InterPro:IPR005818), Homeodomain-related (InterPro:IPR012287), HTH transcriptional 

regulator, Myb-type, DNA-binding (InterPro:IPR017930); BEST Arabidopsis thaliana protein match is: telomere repeat binding factor 3 

(TAIR:AT3G49850.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; 

Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). (original description: no original description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca01g01170 1.271  

(at1g64380 : 186.0) encodes a member of the DREB subfamily A-6 of ERF/AP2 transcription factor family. The protein contains one AP2 domain. There 

are 8 members in this subfamily including RAP2.4.; Integrase-type DNA-binding superfamily protein; CONTAINS InterPro DOMAIN/s: DNA-binding, 

integrase-type (InterPro:IPR016177), Pathogenesis-related transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); BEST Arabidopsis thaliana 

protein match is: related to AP2 4 (TAIR:AT1G78080.1); Has 5953 Blast hits to 5757 proteins in 257 species: Archae - 0; Bacteria - 6; Metazoa - 0; 

Fungi - 0; Plants - 5926; Viruses - 6; Other Eukaryotes - 15 (source: NCBI BLink). & (gnl|cdd|47695 : 107.0) no description available (original 

description: no original description) 
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27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca01g01440 -1.008  

(at4g23750 : 129.0) encodes a member of the ERF (ethylene response factor) subfamily B-5 of ERF/AP2 transcription factor family. The protein contains 

one AP2 domain. There are 7 members in this subfamily. Monopteros target gene.; cytokinin response factor 2 (CRF2); CONTAINS InterPro 

DOMAIN/s: DNA-binding, integrase-type (InterPro:IPR016177), Pathogenesis-related transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); 

BEST Arabidopsis thaliana protein match is: cytokinin response factor 1 (TAIR:AT4G11140.1); Has 35333 Blast hits to 34131 proteins in 2444 species: 

Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|47695 

: 107.0) no description available (original description: no original description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca01g33460 -2.523  

(at4g25470 : 144.0) Encodes a member of the DREB subfamily A-1 of ERF/AP2 transcription factor family (CBF2). The protein contains one AP2 

domain. There are six members in this subfamily, including CBF1, CBF2, and CBF3. This gene is involved in response to low temperature, abscisic acid, 

and circadian rhythm. Overexpressing this gene leads to increased freeze tolerance and induces the expression level of 85 cold-induced genes and reduces 

the expression level of 8 cold-repressed genes, which constitute the CBF2 regulon. Mutations in CBF2 increases the expression level of CBF1 and CBF3, 

suggesting that this gene may be involved in a negative regulatory or feedback circuit of the CBF pathway.; C-repeat/DRE binding factor 2 (CBF2); 

CONTAINS InterPro DOMAIN/s: DNA-binding, integrase-type (InterPro:IPR016177), Pathogenesis-related transcriptional factor/ERF, DNA-binding 

(InterPro:IPR001471); BEST Arabidopsis thaliana protein match is: C-repeat/DRE binding factor 1 (TAIR:AT4G25490.1); Has 30201 Blast hits to 

17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: 

NCBI BLink). & (gnl|cdd|28902 : 90.7) no description available (original description: no original description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca01g33480 -1.794  

(at1g63030 : 160.0) encodes a member of the DREB subfamily A-1 of ERF/AP2 transcription factor family (DDF2). The protein contains one AP2 

domain. There are six members in this subfamily, including CBF1, CBF2, and CBF3. Overexpression of this gene results in the reduction of gibberellic 

acid biosynthesis. This gene is expressed in all tissues examined, but most abundantly expressed in rosette leaves and stems. Overexpression of DDF1, a 

putative paralog of this gene, also reduces gibberellic acid biosynthesis and makes the plants more tolerant to high-salinity levels.; DWARF AND 

DELAYED FLOWERING 2 (ddf2); CONTAINS InterPro DOMAIN/s: DNA-binding, integrase-type (InterPro:IPR016177), Pathogenesis-related 

transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); BEST Arabidopsis thaliana protein match is: Integrase-type DNA-binding superfamily 

protein (TAIR:AT1G12610.1); Has 5240 Blast hits to 5238 proteins in 236 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 5235; 

Viruses - 0; Other Eukaryotes - 5 (source: NCBI BLink). & (gnl|cdd|28902 : 93.4) no description available (original description: no original description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca01g33490 -1.589  

(at5g51990 : 161.0) encodes a member of the DREB subfamily A-1 of ERF/AP2 transcription factor family (CBF4). The protein contains one AP2 

domain. There are six members in this subfamily, including CBF1, CBF2, and CBF3. This gene is involved in response to drought stress and abscisic 

acid treatment, but not to low temperature.; C-repeat-binding factor 4 (CBF4); FUNCTIONS IN: DNA binding, transcription activator activity, sequence-

specific DNA binding transcription factor activity; INVOLVED IN: response to water deprivation, regulation of transcription, DNA-dependent, response 

to abscisic acid stimulus; LOCATED IN: nucleus, chloroplast; EXPRESSED IN: stem, root, pedicel, carpel; EXPRESSED DURING: 4 anthesis, petal 

differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: DNA-binding, integrase-type (InterPro:IPR016177), Pathogenesis-related 

transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); BEST Arabidopsis thaliana protein match is: C-repeat/DRE binding factor 2 

(TAIR:AT4G25470.1); Has 5782 Blast hits to 5666 proteins in 248 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 5775; Viruses - 2; 

Other Eukaryotes - 5 (source: NCBI BLink). & (gnl|cdd|28902 : 91.5) no description available (original description: no original description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca01g33510 -2.721  

(at5g52020 : 107.0) encodes a member of the DREB subfamily A-4 of ERF/AP2 transcription factor family. The protein contains one AP2 domain. There 

are 17 members in this subfamily including TINY.; Integrase-type DNA-binding superfamily protein; FUNCTIONS IN: DNA binding, transcription 

activator activity, sequence-specific DNA binding transcription factor activity; INVOLVED IN: defense response to fungus; LOCATED IN: chloroplast; 

EXPRESSED IN: root, flower; EXPRESSED DURING: petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: DNA-binding, 

integrase-type (InterPro:IPR016177), Pathogenesis-related transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); BEST Arabidopsis thaliana 

protein match is: Integrase-type DNA-binding superfamily protein (TAIR:AT1G12630.1); Has 5783 Blast hits to 5605 proteins in 247 species: Archae - 

0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 5767; Viruses - 2; Other Eukaryotes - 14 (source: NCBI BLink). & (gnl|cdd|47695 : 83.4) no description 

available (original description: no original description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca02g05780 1.796  

(gnl|cdd|47695 : 104.0) no description available & (at5g13330 : 103.0) encodes a member of the ERF (ethylene response factor) subfamily B-4 of 

ERF/AP2 transcription factor family. The protein contains one AP2 domain. There are 7 members in this subfamily.; related to AP2 6l (Rap2.6L); 

FUNCTIONS IN: DNA binding, sequence-specific DNA binding transcription factor activity; INVOLVED IN: regulation of transcription, DNA-

dependent; LOCATED IN: nucleus; EXPRESSED IN: 11 plant structures; EXPRESSED DURING: LP.04 four leaves visible, 4 anthesis, C globular 

stage, petal differentiation and expansion stage, E expanded cotyledon stage; CONTAINS InterPro DOMAIN/s: DNA-binding, integrase-type 

(InterPro:IPR016177), Pathogenesis-related transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); BEST Arabidopsis thaliana protein match 

is: Integrase-type DNA-binding superfamily protein (TAIR:AT5G61890.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; 

Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: no original description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca03g16520 1.07  

(at4g25480 : 181.0) encodes a member of the DREB subfamily A-1 of ERF/AP2 transcription factor family (CBF3). The protein contains one AP2 

domain. There are six members in this subfamily, including CBF1, CBF2, and CBF3. This gene is involved in response to low temperature and abscisic 

acid.; dehydration response element B1A (DREB1A); CONTAINS InterPro DOMAIN/s: DNA-binding, integrase-type (InterPro:IPR016177), 

Pathogenesis-related transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); BEST Arabidopsis thaliana protein match is: C-repeat/DRE 

binding factor 2 (TAIR:AT4G25470.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 

3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|28902 : 95.7) no description available (original description: 

no original description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca03g16530 2.451  

(at4g25470 : 89.4) Encodes a member of the DREB subfamily A-1 of ERF/AP2 transcription factor family (CBF2). The protein contains one AP2 

domain. There are six members in this subfamily, including CBF1, CBF2, and CBF3. This gene is involved in response to low temperature, abscisic acid, 

and circadian rhythm. Overexpressing this gene leads to increased freeze tolerance and induces the expression level of 85 cold-induced genes and reduces 

the expression level of 8 cold-repressed genes, which constitute the CBF2 regulon. Mutations in CBF2 increases the expression level of CBF1 and CBF3, 

suggesting that this gene may be involved in a negative regulatory or feedback circuit of the CBF pathway.; C-repeat/DRE binding factor 2 (CBF2); 

CONTAINS InterPro DOMAIN/s: DNA-binding, integrase-type (InterPro:IPR016177), Pathogenesis-related transcriptional factor/ERF, DNA-binding 
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(InterPro:IPR001471); BEST Arabidopsis thaliana protein match is: C-repeat/DRE binding factor 1 (TAIR:AT4G25490.1); Has 30201 Blast hits to 

17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: 

NCBI BLink). (original description: no original description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca03g31320 1.365  

(at5g61890 : 115.0) encodes a member of the ERF (ethylene response factor) subfamily B-4 of ERF/AP2 transcription factor family. The protein contains 

one AP2 domain. There are 7 members in this subfamily.; Integrase-type DNA-binding superfamily protein; CONTAINS InterPro DOMAIN/s: DNA-

binding, integrase-type (InterPro:IPR016177), Pathogenesis-related transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); BEST Arabidopsis 

thaliana protein match is: Integrase-type DNA-binding superfamily protein (TAIR:AT5G07310.1); Has 1807 Blast hits to 1807 proteins in 277 species: 

Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|47695 : 109.0) 

no description available (original description: no original description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca03g34980 2.974  

(at2g44940 : 139.0) encodes a member of the DREB subfamily A-4 of ERF/AP2 transcription factor family. The protein contains one AP2 domain. There 

are 17 members in this subfamily including TINY.; Integrase-type DNA-binding superfamily protein; FUNCTIONS IN: DNA binding, sequence-specific 

DNA binding transcription factor activity; INVOLVED IN: regulation of transcription, DNA-dependent; LOCATED IN: nucleus, chloroplast; 

EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: DNA-binding, integrase-type 

(InterPro:IPR016177), Pathogenesis-related transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); BEST Arabidopsis thaliana protein match 

is: Integrase-type DNA-binding superfamily protein (TAIR:AT3G60490.1); Has 6573 Blast hits to 6019 proteins in 323 species: Archae - 0; Bacteria - 

81; Metazoa - 170; Fungi - 124; Plants - 5956; Viruses - 0; Other Eukaryotes - 242 (source: NCBI BLink). & (gnl|cdd|47695 : 106.0) no description 

available (original description: no original description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca03g35110 1.465  

(at3g16770 : 144.0) Encodes a member of the ERF (ethylene response factor) subfamily B-2 of the plant specific ERF/AP2 transcription factor family 

(RAP2.3).  The protein contains one AP2 domain. There are 5 members in this subfamily including RAP2.2 AND RAP2.12.It is localized to the nucleus 

and acts as a transcriptional activator through the GCC-box. It has been identified as a suppressor of Bax-induced cell death by functional screening in 

yeast and can also suppress Bax-induced cell death in tobacco plants. Overexpression of this gene in tobacco BY-2 cells confers resistance to H2O2 and 

heat stresses. Overexpression in Arabidopsis causes upregulation of PDF1.2 and GST6.   It is part of the ethylene signaling pathway and is predicted to 

act downstream of EIN2 and CTR1, but not under EIN3.; ethylene-responsive element binding protein (EBP); CONTAINS InterPro DOMAIN/s: DNA-

binding, integrase-type (InterPro:IPR016177), Pathogenesis-related transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); BEST Arabidopsis 

thaliana protein match is: Integrase-type DNA-binding superfamily protein (TAIR:AT2G47520.1); Has 5957 Blast hits to 5752 proteins in 250 species: 

Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 5929; Viruses - 4; Other Eukaryotes - 24 (source: NCBI BLink). & (gnl|cdd|47695 : 108.0) no 

description available (original description: no original description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca04g07350 1.841  

(at1g21910 : 103.0) encodes a member of the DREB subfamily A-5 of ERF/AP2 transcription factor family. The protein contains one AP2 domain. There 

are 15 members in this subfamily including RAP2.1, RAP2.9 and RAP2.10.; Integrase-type DNA-binding superfamily protein; FUNCTIONS IN: DNA 

binding, sequence-specific DNA binding transcription factor activity; INVOLVED IN: regulation of transcription, DNA-dependent; LOCATED IN: 

nucleus, chloroplast; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: DNA-binding, 

integrase-type (InterPro:IPR016177), Pathogenesis-related transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); BEST Arabidopsis thaliana 

protein match is: Integrase-type DNA-binding superfamily protein (TAIR:AT1G77640.1); Has 6386 Blast hits to 5661 proteins in 267 species: Archae - 

0; Bacteria - 0; Metazoa - 99; Fungi - 9; Plants - 5687; Viruses - 2; Other Eukaryotes - 589 (source: NCBI BLink). & (gnl|cdd|47695 : 99.0) no 

description available (original description: no original description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca04g13860 2.957  

(gnl|cdd|47695 : 112.0) no description available & (at5g50080 : 88.6) encodes a member of the ERF (ethylene response factor) subfamily B-4 of 

ERF/AP2 transcription factor family. The protein contains one AP2 domain. There are 7 members in this subfamily.; ethylene response  factor 110 

(ERF110); FUNCTIONS IN: DNA binding, sequence-specific DNA binding transcription factor activity; INVOLVED IN: regulation of transcription, 

DNA-dependent; LOCATED IN: nucleus; CONTAINS InterPro DOMAIN/s: DNA-binding, integrase-type (InterPro:IPR016177), Pathogenesis-related 

transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); BEST Arabidopsis thaliana protein match is: Integrase-type DNA-binding superfamily 

protein (TAIR:AT2G33710.1); Has 6196 Blast hits to 5849 proteins in 257 species: Archae - 0; Bacteria - 2; Metazoa - 0; Fungi - 0; Plants - 6176; 

Viruses - 0; Other Eukaryotes - 18 (source: NCBI BLink). (original description: no original description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca04g18380 1.894  

(at5g67190 : 150.0) encodes a member of the DREB subfamily A-5 of ERF/AP2 transcription factor family. The protein contains one AP2 domain. There 

are 16 members in this subfamily including RAP2.1, RAP2.9 and RAP2.10.; DREB and EAR motif protein 2 (DEAR2); FUNCTIONS IN: DNA 

binding, sequence-specific DNA binding transcription factor activity; INVOLVED IN: regulation of transcription, DNA-dependent; LOCATED IN: 

nucleus; EXPRESSED IN: sepal, male gametophyte, carpel; EXPRESSED DURING: 4 anthesis; CONTAINS InterPro DOMAIN/s: DNA-binding, 

integrase-type (InterPro:IPR016177), Pathogenesis-related transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); BEST Arabidopsis thaliana 

protein match is: cooperatively regulated by ethylene and jasmonate 1 (TAIR:AT3G50260.1); Has 1807 Blast hits to 1807 proteins in 277 species: 

Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|47695 : 98.8) 

no description available (original description: no original description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca06g06580 -1.455  

(at5g52020 : 133.0) encodes a member of the DREB subfamily A-4 of ERF/AP2 transcription factor family. The protein contains one AP2 domain. There 

are 17 members in this subfamily including TINY.; Integrase-type DNA-binding superfamily protein; FUNCTIONS IN: DNA binding, transcription 

activator activity, sequence-specific DNA binding transcription factor activity; INVOLVED IN: defense response to fungus; LOCATED IN: chloroplast; 

EXPRESSED IN: root, flower; EXPRESSED DURING: petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: DNA-binding, 

integrase-type (InterPro:IPR016177), Pathogenesis-related transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); BEST Arabidopsis thaliana 

protein match is: Integrase-type DNA-binding superfamily protein (TAIR:AT1G12630.1); Has 5783 Blast hits to 5605 proteins in 247 species: Archae - 

0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 5767; Viruses - 2; Other Eukaryotes - 14 (source: NCBI BLink). & (gnl|cdd|47695 : 93.8) no description 

available (original description: no original description) 

27.3.3 
RNA.regulation of 

transcription.AP2/EREBP, 
ca07g13850 1.74  

(at2g20880 : 145.0) Integrase-type DNA-binding superfamily protein; FUNCTIONS IN: DNA binding, sequence-specific DNA binding transcription 

factor activity; INVOLVED IN: regulation of transcription, DNA-dependent; LOCATED IN: nucleus, cytoplasm; EXPRESSED IN: stamen; 

EXPRESSED DURING: 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: DNA-binding, integrase-type 
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APETALA2/Ethylene-responsive 

element binding protein family 

(InterPro:IPR016177), Pathogenesis-related transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); BEST Arabidopsis thaliana protein match 

is: Integrase-type DNA-binding superfamily protein (TAIR:AT4G28140.1); Has 5938 Blast hits to 5739 proteins in 258 species: Archae - 0; Bacteria - 4; 

Metazoa - 6; Fungi - 2; Plants - 5899; Viruses - 2; Other Eukaryotes - 25 (source: NCBI BLink). & (gnl|cdd|47695 : 111.0) no description available 

(original description: no original description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca09g17260 3.968  

(at1g19210 : 108.0) encodes a member of the DREB subfamily A-5 of ERF/AP2 transcription factor family. The protein contains one AP2 domain. There 

are 15 members in this subfamily including RAP2.1, RAP2.9 and RAP2.10.; Integrase-type DNA-binding superfamily protein; FUNCTIONS IN: DNA 

binding, sequence-specific DNA binding transcription factor activity; INVOLVED IN: regulation of transcription, DNA-dependent; LOCATED IN: 

nucleus; EXPRESSED IN: 12 plant structures; EXPRESSED DURING: 4 anthesis, LP.10 ten leaves visible, C globular stage, LP.02 two leaves visible, 

petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: DNA-binding, integrase-type (InterPro:IPR016177), Pathogenesis-related 

transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); BEST Arabidopsis thaliana protein match is: Integrase-type DNA-binding superfamily 

protein (TAIR:AT1G74930.1); Has 5600 Blast hits to 5488 proteins in 238 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 5592; 

Viruses - 0; Other Eukaryotes - 8 (source: NCBI BLink). & (gnl|cdd|47695 : 96.5) no description available (original description: no original description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca10g09000 3.263  

(at2g38340 : 116.0) encodes a member of the DREB subfamily A-2 of ERF/AP2 transcription factor family. The protein contains one AP2 domain. There 

are eight members in this subfamily including DREB2A AND DREB2B that are involved in response to drought.; Integrase-type DNA-binding 

superfamily protein; FUNCTIONS IN: DNA binding, sequence-specific DNA binding transcription factor activity; INVOLVED IN: regulation of 

transcription, DNA-dependent; LOCATED IN: nucleus, chloroplast; EXPRESSED IN: 6 plant structures; EXPRESSED DURING: 4 anthesis, petal 

differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: DNA-binding, integrase-type (InterPro:IPR016177), Pathogenesis-related 

transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); BEST Arabidopsis thaliana protein match is: Integrase-type DNA-binding superfamily 

protein (TAIR:AT2G40340.1); Has 5061 Blast hits to 5054 proteins in 220 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 5051; 

Viruses - 0; Other Eukaryotes - 10 (source: NCBI BLink). & (gnl|cdd|47695 : 104.0) no description available (original description: no original 

description) 

27.3.3 

RNA.regulation of 

transcription.AP2/EREBP, 

APETALA2/Ethylene-responsive 

element binding protein family 

ca12g13900 1.604  

(at1g12610 : 133.0) Encodes a member of the DREB subfamily A-1 of ERF/AP2 transcription factor family (DDF1). The protein contains one AP2 

domain. There are six members in this subfamily, including CBF1, CBF2, and CBF3. Overexpression of this gene results in delayed flowering and 

dwarfism, reduction of gibberellic acid biosynthesis, and increased tolerance to high levels of salt. This gene is expressed in all tissues examined, but 

most abundantly expressed in upper stems. Overexpression of this gene is also correlated with increased expression of GA biosynthetic genes and 

RD29A (a cold and drought responsive gene). Under salt stress it induces the expression of GAOX7, which encodes ad C20-GA inhibitor.; DWARF 

AND DELAYED FLOWERING 1 (DDF1); CONTAINS InterPro DOMAIN/s: DNA-binding, integrase-type (InterPro:IPR016177), Pathogenesis-

related transcriptional factor/ERF, DNA-binding (InterPro:IPR001471); BEST Arabidopsis thaliana protein match is: Integrase-type DNA-binding 

superfamily protein (TAIR:AT1G63030.2); Has 5207 Blast hits to 5205 proteins in 224 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 

5202; Viruses - 0; Other Eukaryotes - 5 (source: NCBI BLink). & (gnl|cdd|28902 : 93.4) no description available (original description: no original 

description) 
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Secondary metabolites 

Bin Code Bin Name ID CaWDT-2 Description 

16.8.1 secondary metabolism.flavonoids.anthocyanins ca05g14640 -2.863 

(at2g39980 : 644.0) HXXXD-type acyl-transferase family protein; FUNCTIONS IN: transferase activity, transferring acyl groups other than amino-acyl 

groups, transferase activity; INVOLVED IN: response to karrikin; LOCATED IN: cellular_component unknown; EXPRESSED IN: 17 plant structures; 

EXPRESSED DURING: 10 growth stages; CONTAINS InterPro DOMAIN/s: Transferase (InterPro:IPR003480); BEST Arabidopsis thaliana protein 

match is: HXXXD-type acyl-transferase family protein (TAIR:AT5G01210.1); Has 2459 Blast hits to 2362 proteins in 147 species: Archae - 0; Bacteria - 

2; Metazoa - 0; Fungi - 105; Plants - 2350; Viruses - 0; Other Eukaryotes - 2 (source: NCBI BLink). & (gnl|cdd|66174 : 316.0) no description available 

(original description: no original description) 

16.8.1 secondary metabolism.flavonoids.anthocyanins ca06g02320 -1.972 

(at2g22590 : 319.0) UDP-Glycosyltransferase superfamily protein; FUNCTIONS IN: transferase activity, transferring glycosyl groups; INVOLVED IN: 

metabolic process; LOCATED IN: cellular_component unknown; CONTAINS InterPro DOMAIN/s: UDP-glucuronosyl/UDP-glucosyltransferase 

(InterPro:IPR002213); BEST Arabidopsis thaliana protein match is: UDP-Glycosyltransferase superfamily protein (TAIR:AT5G65550.1); Has 5420 Blast 

hits to 5242 proteins in 247 species: Archae - 0; Bacteria - 62; Metazoa - 299; Fungi - 20; Plants - 5019; Viruses - 2; Other Eukaryotes - 18 (source: NCBI 

BLink). & (gnl|cdd|36406 : 171.0) no description available (original description: no original description) 

16.8.1 secondary metabolism.flavonoids.anthocyanins ca09g02720 -1.231 

(at2g39980 : 619.0) HXXXD-type acyl-transferase family protein; FUNCTIONS IN: transferase activity, transferring acyl groups other than amino-acyl 

groups, transferase activity; INVOLVED IN: response to karrikin; LOCATED IN: cellular_component unknown; EXPRESSED IN: 17 plant structures; 

EXPRESSED DURING: 10 growth stages; CONTAINS InterPro DOMAIN/s: Transferase (InterPro:IPR003480); BEST Arabidopsis thaliana protein 

match is: HXXXD-type acyl-transferase family protein (TAIR:AT5G01210.1); Has 2459 Blast hits to 2362 proteins in 147 species: Archae - 0; Bacteria - 

2; Metazoa - 0; Fungi - 105; Plants - 2350; Viruses - 0; Other Eukaryotes - 2 (source: NCBI BLink). & (gnl|cdd|66174 : 331.0) no description available 

(original description: no original description) 

16.8.1 secondary metabolism.flavonoids.anthocyanins ca05g14650 -1.06 

(at2g39980 : 607.0) HXXXD-type acyl-transferase family protein; FUNCTIONS IN: transferase activity, transferring acyl groups other than amino-acyl 

groups, transferase activity; INVOLVED IN: response to karrikin; LOCATED IN: cellular_component unknown; EXPRESSED IN: 17 plant structures; 

EXPRESSED DURING: 10 growth stages; CONTAINS InterPro DOMAIN/s: Transferase (InterPro:IPR003480); BEST Arabidopsis thaliana protein 

match is: HXXXD-type acyl-transferase family protein (TAIR:AT5G01210.1); Has 2459 Blast hits to 2362 proteins in 147 species: Archae - 0; Bacteria - 

2; Metazoa - 0; Fungi - 105; Plants - 2350; Viruses - 0; Other Eukaryotes - 2 (source: NCBI BLink). & (gnl|cdd|66174 : 327.0) no description available 

(original description: no original description) 

16.8.1 secondary metabolism.flavonoids.anthocyanins ca03g31500 1.045 

(gnl|cdd|35365 : 200.0) no description available & (gnl|cdd|33294 : 180.0) no description available & (at3g11180 : 129.0) 2-oxoglutarate (2OG) and 

Fe(II)-dependent oxygenase superfamily protein; FUNCTIONS IN: oxidoreductase activity, iron ion binding; INVOLVED IN: oxidation reduction; 

LOCATED IN: cellular_component unknown; EXPRESSED IN: inflorescence meristem, male gametophyte, flower, pollen tube; EXPRESSED 

DURING: L mature pollen stage, M germinated pollen stage, 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: 

Isopenicillin N synthase (InterPro:IPR002283), Oxoglutarate/iron-dependent oxygenase (InterPro:IPR005123); BEST Arabidopsis thaliana protein match 

is: 2-oxoglutarate (2OG) and Fe(II)-dependent oxygenase superfamily protein (TAIR:AT5G05600.1). (original description: no original description) 

16.8.1 secondary metabolism.flavonoids.anthocyanins ca10g08580 1.296 

(at3g55970 : 467.0) jasmonate-regulated gene 21 (JRG21); FUNCTIONS IN: oxidoreductase activity, iron ion binding; INVOLVED IN: oxidation 

reduction; LOCATED IN: cellular_component unknown; EXPRESSED IN: 10 plant structures; EXPRESSED DURING: LP.06 six leaves visible, LP.04 

four leaves visible, 4 anthesis, C globular stage, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Isopenicillin N synthase 

(InterPro:IPR002283), Oxoglutarate/iron-dependent oxygenase (InterPro:IPR005123); BEST Arabidopsis thaliana protein match is: 2-oxoglutarate (2OG) 

and Fe(II)-dependent oxygenase superfamily protein (TAIR:AT5G05600.1); Has 8809 Blast hits to 8750 proteins in 1005 species: Archae - 0; Bacteria - 

1115; Metazoa - 109; Fungi - 1073; Plants - 4993; Viruses - 0; Other Eukaryotes - 1519 (source: NCBI BLink). & (gnl|cdd|35365 : 360.0) no description 

available & (gnl|cdd|33294 : 175.0) no description available (original description: no original description) 

16.8.1.12 
secondary 

metabolism.flavonoids.anthocyanins.anthocyanidin 3-O-

glucosyltransferase 
ca07g07110 -1.781 

(at5g49690 : 191.0) UDP-Glycosyltransferase superfamily protein; FUNCTIONS IN: transferase activity, transferring glycosyl groups; INVOLVED IN: 

metabolic process; CONTAINS InterPro DOMAIN/s: UDP-glucuronosyl/UDP-glucosyltransferase (InterPro:IPR002213); BEST Arabidopsis thaliana 

protein match is: UDP-Glycosyltransferase superfamily protein (TAIR:AT5G65550.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; 

Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|36406 : 177.0) no 

description available & (gnl|cdd|79510 : 100.0) no description available (original description: no original description) 

16.8.1.12 
secondary 

metabolism.flavonoids.anthocyanins.anthocyanidin 3-O-

glucosyltransferase 
ca12g06260 2.167 

(at5g49690 : 246.0) UDP-Glycosyltransferase superfamily protein; FUNCTIONS IN: transferase activity, transferring glycosyl groups; INVOLVED IN: 

metabolic process; CONTAINS InterPro DOMAIN/s: UDP-glucuronosyl/UDP-glucosyltransferase (InterPro:IPR002213); BEST Arabidopsis thaliana 

protein match is: UDP-Glycosyltransferase superfamily protein (TAIR:AT5G65550.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; 

Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|36406 : 177.0) no 

description available & (gnl|cdd|79510 : 86.9) no description available (original description: no original description) 

16.8.2 secondary metabolism.flavonoids.chalcones ca07g16540 -2.543 

(at1g53520 : 242.0) Chalcone-flavanone isomerase family protein; FUNCTIONS IN: chalcone isomerase activity, intramolecular lyase activity; 

INVOLVED IN: cellular amino acid derivative biosynthetic process, flavonoid biosynthetic process; LOCATED IN: chloroplast stroma, chloroplast; 

EXPRESSED IN: 20 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Chalcone isomerase, subgroup 

(InterPro:IPR003466), Chalcone isomerase, 3-layer sandwich (InterPro:IPR016088), Chalcone isomerase (InterPro:IPR016087); BEST Arabidopsis 

thaliana protein match is: Chalcone-flavanone isomerase family protein (TAIR:AT3G55120.1); Has 396 Blast hits to 396 proteins in 76 species: Archae - 

0; Bacteria - 5; Metazoa - 0; Fungi - 2; Plants - 376; Viruses - 0; Other Eukaryotes - 13 (source: NCBI BLink). (original description: no original 

description) 

16.8.2 secondary metabolism.flavonoids.chalcones ca05g15880 1.241 

(at5g05270 : 215.0) Chalcone-flavanone isomerase family protein; FUNCTIONS IN: intramolecular lyase activity, chalcone isomerase activity; 

INVOLVED IN: response to karrikin; LOCATED IN: cellular_component unknown; EXPRESSED IN: 20 plant structures; EXPRESSED DURING: 13 

growth stages; CONTAINS InterPro DOMAIN/s: Chalcone isomerase, subgroup (InterPro:IPR003466), Chalcone isomerase, 3-layer sandwich 

(InterPro:IPR016088), Chalcone isomerase (InterPro:IPR016087); BEST Arabidopsis thaliana protein match is: Chalcone-flavanone isomerase family 
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protein (TAIR:AT3G55120.1); Has 361 Blast hits to 360 proteins in 79 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 358; Viruses - 0; 

Other Eukaryotes - 3 (source: NCBI BLink). & (gnl|cdd|66148 : 91.1) no description available (original description: no original description) 

16.8.2.1 
secondary metabolism.flavonoids.chalcones.naringenin-

chalcone synthase 
ca12g20050 2.44 

(at5g13930 : 269.0) Encodes chalcone synthase (CHS), a key enzyme involved in the biosynthesis of flavonoids.  Required for the accumulation of purple 

anthocyanins in leaves and stems. Also involved in the regulation of auxin transport and the modulation of root gravitropism.; TRANSPARENT TESTA 4 

(TT4); FUNCTIONS IN: naringenin-chalcone synthase activity; INVOLVED IN: in 11 processes; LOCATED IN: plant-type vacuole membrane, 

endoplasmic reticulum, nucleus; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 14 growth stages; CONTAINS InterPro DOMAIN/s: 

Chalcone/stilbene synthase, N-terminal (InterPro:IPR001099), Thiolase-like (InterPro:IPR016039), Polyketide synthase, type III (InterPro:IPR011141), 

Chalcone/stilbene synthase, active site (InterPro:IPR018088), Chalcone/stilbene synthase, C-terminal (InterPro:IPR012328), Thiolase-like, subgroup 

(InterPro:IPR016038); BEST Arabidopsis thaliana protein match is: Chalcone and stilbene synthase family protein (TAIR:AT4G34850.1); Has 1807 Blast 

hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI 

BLink). & (gnl|cdd|29418 : 218.0) no description available (original description: no original description) 

16.8.3 secondary metabolism.flavonoids.dihydroflavonols ca11g16030 -3.432 

(gnl|cdd|35365 : 236.0) no description available & (at5g24530 : 182.0) Encodes a putative 2OG-Fe(II) oxygenase that is defense-associated but required 

for susceptibility to downy mildew.; DOWNY MILDEW RESISTANT 6 (DMR6); FUNCTIONS IN: oxidoreductase activity, acting on paired donors, 

with incorporation or reduction of molecular oxygen, 2-oxoglutarate as one donor, and incorporation of one atom each of oxygen into both donors, 

oxidoreductase activity; INVOLVED IN: response to fungus, response to bacterium, flavonoid biosynthetic process; LOCATED IN: cellular_component 

unknown; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Oxoglutarate/iron-

dependent oxygenase (InterPro:IPR005123); BEST Arabidopsis thaliana protein match is: 2-oxoglutarate (2OG) and Fe(II)-dependent oxygenase 

superfamily protein (TAIR:AT4G10490.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; 

Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|33294 : 134.0) no description available (original description: no 

original description) 

16.8.3 secondary metabolism.flavonoids.dihydroflavonols ca07g07070 -3.024 

(gnl|cdd|35365 : 264.0) no description available & (at5g24530 : 200.0) Encodes a putative 2OG-Fe(II) oxygenase that is defense-associated but required 

for susceptibility to downy mildew.; DOWNY MILDEW RESISTANT 6 (DMR6); FUNCTIONS IN: oxidoreductase activity, acting on paired donors, 

with incorporation or reduction of molecular oxygen, 2-oxoglutarate as one donor, and incorporation of one atom each of oxygen into both donors, 

oxidoreductase activity; INVOLVED IN: response to fungus, response to bacterium, flavonoid biosynthetic process; LOCATED IN: cellular_component 

unknown; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Oxoglutarate/iron-

dependent oxygenase (InterPro:IPR005123); BEST Arabidopsis thaliana protein match is: 2-oxoglutarate (2OG) and Fe(II)-dependent oxygenase 

superfamily protein (TAIR:AT4G10490.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; 

Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|33294 : 149.0) no description available (original description: no 

original description) 

16.8.3 secondary metabolism.flavonoids.dihydroflavonols ca02g27810 -1.957 

(at2g29730 : 140.0) UDP-glucosyl transferase 71D1 (UGT71D1); FUNCTIONS IN: quercetin 3-O-glucosyltransferase activity, UDP-glycosyltransferase 

activity, transferase activity, transferring glycosyl groups; INVOLVED IN: metabolic process; LOCATED IN: cellular_component unknown; 

CONTAINS InterPro DOMAIN/s: UDP-glucuronosyl/UDP-glucosyltransferase (InterPro:IPR002213); BEST Arabidopsis thaliana protein match is: 

UDP-Glycosyltransferase superfamily protein (TAIR:AT2G29710.1); Has 7713 Blast hits to 7666 proteins in 413 species: Archae - 0; Bacteria - 339; 

Metazoa - 2353; Fungi - 25; Plants - 4863; Viruses - 68; Other Eukaryotes - 65 (source: NCBI BLink). & (gnl|cdd|36406 : 124.0) no description available 

(original description: no original description) 

16.8.3 secondary metabolism.flavonoids.dihydroflavonols ca09g17860 -1.854 

(at2g29730 : 90.5) UDP-glucosyl transferase 71D1 (UGT71D1); FUNCTIONS IN: quercetin 3-O-glucosyltransferase activity, UDP-glycosyltransferase 

activity, transferase activity, transferring glycosyl groups; INVOLVED IN: metabolic process; LOCATED IN: cellular_component unknown; 

CONTAINS InterPro DOMAIN/s: UDP-glucuronosyl/UDP-glucosyltransferase (InterPro:IPR002213); BEST Arabidopsis thaliana protein match is: 

UDP-Glycosyltransferase superfamily protein (TAIR:AT2G29710.1); Has 7713 Blast hits to 7666 proteins in 413 species: Archae - 0; Bacteria - 339; 

Metazoa - 2353; Fungi - 25; Plants - 4863; Viruses - 68; Other Eukaryotes - 65 (source: NCBI BLink). (original description: no original description) 

16.8.3 secondary metabolism.flavonoids.dihydroflavonols ca11g18240 1.012 

(at4g01070 : 504.0) the glycosyltransferase (UGT72B1) is involved in metabolizing xenobiotica (chloroaniline and chlorophenole). Comparison between 

wild type and knock-out mutant demonstrates the central role of this gene for metabolizing chloroaniline but significantly less for chlorophenole. The 

glucosyltransferase preferred UDP-xylose over UDP-glucose indicating its (additional) functioning as a xylosyltransferase in planta; GT72B1; 

CONTAINS InterPro DOMAIN/s: UDP-glucuronosyl/UDP-glucosyltransferase (InterPro:IPR002213); BEST Arabidopsis thaliana protein match is: 

UDP-glucosyl transferase 72B3 (TAIR:AT1G01420.1). & (gnl|cdd|36406 : 206.0) no description available & (gnl|cdd|79510 : 96.2) no description 

available (original description: no original description) 

16.8.3 secondary metabolism.flavonoids.dihydroflavonols ca03g21180 1.136 

(at5g24530 : 507.0) Encodes a putative 2OG-Fe(II) oxygenase that is defense-associated but required for susceptibility to downy mildew.; DOWNY 

MILDEW RESISTANT 6 (DMR6); FUNCTIONS IN: oxidoreductase activity, acting on paired donors, with incorporation or reduction of molecular 

oxygen, 2-oxoglutarate as one donor, and incorporation of one atom each of oxygen into both donors, oxidoreductase activity; INVOLVED IN: response 

to fungus, response to bacterium, flavonoid biosynthetic process; LOCATED IN: cellular_component unknown; EXPRESSED IN: 22 plant structures; 

EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Oxoglutarate/iron-dependent oxygenase (InterPro:IPR005123); BEST 

Arabidopsis thaliana protein match is: 2-oxoglutarate (2OG) and Fe(II)-dependent oxygenase superfamily protein (TAIR:AT4G10490.1); Has 1807 Blast 

hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI 

BLink). & (gnl|cdd|35365 : 330.0) no description available & (gnl|cdd|33294 : 162.0) no description available (original description: no original 

description) 

16.8.3 secondary metabolism.flavonoids.dihydroflavonols ca04g18860 2.203 

(at5g54060 : 164.0) UDP-glucose:flavonoid 3-o-glucosyltransferase (UF3GT); FUNCTIONS IN: transferase activity, transferring glycosyl groups; 

INVOLVED IN: N-terminal protein myristoylation, response to sucrose stimulus; LOCATED IN: cellular_component unknown; EXPRESSED IN: 14 

plant structures; EXPRESSED DURING: LP.04 four leaves visible, 4 anthesis, C globular stage, E expanded cotyledon stage, D bilateral stage; 

CONTAINS InterPro DOMAIN/s: UDP-glucuronosyl/UDP-glucosyltransferase (InterPro:IPR002213); BEST Arabidopsis thaliana protein match is: 
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UDP-Glycosyltransferase superfamily protein (TAIR:AT5G54010.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; 

Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: no original description) 

16.8.3 secondary metabolism.flavonoids.dihydroflavonols ca04g18850 2.279 

(at5g54010 : 315.0) UDP-Glycosyltransferase superfamily protein; FUNCTIONS IN: transferase activity, transferring glycosyl groups; INVOLVED IN: 

metabolic process; LOCATED IN: endomembrane system; EXPRESSED IN: 6 plant structures; EXPRESSED DURING: L mature pollen stage, M 

germinated pollen stage, 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: UDP-glucuronosyl/UDP-

glucosyltransferase (InterPro:IPR002213); BEST Arabidopsis thaliana protein match is: UDP-Glycosyltransferase superfamily protein 

(TAIR:AT5G53990.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 

0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|36406 : 113.0) no description available (original description: no original description) 

16.8.3.1 
secondary 

metabolism.flavonoids.dihydroflavonols.dihydroflavonol 

4-reductase 
ca01g11060 4.404 

(gnl|cdd|36715 : 312.0) no description available & (at2g45400 : 310.0) involved in the regulation of brassinosteroid metabolic pathway; BEN1; 

FUNCTIONS IN: coenzyme binding, oxidoreductase activity, acting on CH-OH group of donors, binding, catalytic activity; INVOLVED IN: regulation 

of brassinosteroid biosynthetic process, brassinosteroid metabolic process, response to light intensity, flavonoid biosynthetic process; LOCATED IN: 

cytoplasm; EXPRESSED IN: 13 plant structures; EXPRESSED DURING: 4 anthesis, petal differentiation and expansion stage, E expanded cotyledon 

stage; CONTAINS InterPro DOMAIN/s: NAD-dependent epimerase/dehydratase (InterPro:IPR001509), NAD(P)-binding domain (InterPro:IPR016040); 

BEST Arabidopsis thaliana protein match is: dihydroflavonol 4-reductase (TAIR:AT5G42800.1); Has 8852 Blast hits to 8839 proteins in 1531 species: 

Archae - 135; Bacteria - 3285; Metazoa - 357; Fungi - 858; Plants - 2633; Viruses - 7; Other Eukaryotes - 1577 (source: NCBI BLink). & (gnl|cdd|30800 : 

133.0) no description available (original description: no original description) 

16.8.3.3 
secondary 

metabolism.flavonoids.dihydroflavonols.flavonoid 3-

monooxygenase 
ca12g12410 -2.372 

(gnl|cdd|35378 : 467.0) no description available & (gnl|cdd|84486 : 327.0) no description available & (at5g07990 : 318.0) Required for flavonoid 3 

hydroxylase activity.; TRANSPARENT TESTA 7 (TT7); CONTAINS InterPro DOMAIN/s: Cytochrome P450 (InterPro:IPR001128), Cytochrome P450, 

E-class, group I (InterPro:IPR002401), Cytochrome P450, conserved site (InterPro:IPR017972); BEST Arabidopsis thaliana protein match is: cytochrome 

P450, family 706, subfamily A, polypeptide 6 (TAIR:AT4G12320.1); Has 35179 Blast hits to 34934 proteins in 1774 species: Archae - 51; Bacteria - 

4733; Metazoa - 12156; Fungi - 7299; Plants - 9637; Viruses - 3; Other Eukaryotes - 1300 (source: NCBI BLink). (original description: no original 

description) 

16.8.3.3 
secondary 

metabolism.flavonoids.dihydroflavonols.flavonoid 3-

monooxygenase 
ca01g04490 -1.127 

(at4g12300 : 598.0) member of CYP706A; ""cytochrome P450, family 706, subfamily A, polypeptide 4"" (CYP706A4); FUNCTIONS IN: electron 

carrier activity, monooxygenase activity, iron ion binding, oxygen binding, heme binding; INVOLVED IN: oxidation reduction; LOCATED IN: 

cellular_component unknown; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 11 growth stages; CONTAINS InterPro DOMAIN/s: 

Cytochrome P450 (InterPro:IPR001128), Cytochrome P450, E-class, group I (InterPro:IPR002401), Cytochrome P450, conserved site 

(InterPro:IPR017972); BEST Arabidopsis thaliana protein match is: cytochrome P450, family 706, subfamily A, polypeptide 6 (TAIR:AT4G12320.1); 

Has 33926 Blast hits to 33601 proteins in 1707 species: Archae - 58; Bacteria - 3741; Metazoa - 11926; Fungi - 7434; Plants - 9483; Viruses - 3; Other 

Eukaryotes - 1281 (source: NCBI BLink). & (gnl|cdd|35378 : 468.0) no description available & (gnl|cdd|84486 : 298.0) no description available (original 

description: no original description) 

16.8.3.3 
secondary 

metabolism.flavonoids.dihydroflavonols.flavonoid 3-

monooxygenase 
ca12g02930 2.013 

(gnl|cdd|35378 : 450.0) no description available & (at5g07990 : 320.0) Required for flavonoid 3 hydroxylase activity.; TRANSPARENT TESTA 7 (TT7); 

CONTAINS InterPro DOMAIN/s: Cytochrome P450 (InterPro:IPR001128), Cytochrome P450, E-class, group I (InterPro:IPR002401), Cytochrome 

P450, conserved site (InterPro:IPR017972); BEST Arabidopsis thaliana protein match is: cytochrome P450, family 706, subfamily A, polypeptide 6 

(TAIR:AT4G12320.1); Has 35179 Blast hits to 34934 proteins in 1774 species: Archae - 51; Bacteria - 4733; Metazoa - 12156; Fungi - 7299; Plants - 

9637; Viruses - 3; Other Eukaryotes - 1300 (source: NCBI BLink). & (gnl|cdd|84486 : 289.0) no description available (original description: no original 

description) 

16.8.3.3 
secondary 

metabolism.flavonoids.dihydroflavonols.flavonoid 3-

monooxygenase 
ca03g19190 3.016 

(gnl|cdd|35378 : 453.0) no description available & (at5g07990 : 332.0) Required for flavonoid 3 hydroxylase activity.; TRANSPARENT TESTA 7 (TT7); 

CONTAINS InterPro DOMAIN/s: Cytochrome P450 (InterPro:IPR001128), Cytochrome P450, E-class, group I (InterPro:IPR002401), Cytochrome 

P450, conserved site (InterPro:IPR017972); BEST Arabidopsis thaliana protein match is: cytochrome P450, family 706, subfamily A, polypeptide 6 

(TAIR:AT4G12320.1); Has 35179 Blast hits to 34934 proteins in 1774 species: Archae - 51; Bacteria - 4733; Metazoa - 12156; Fungi - 7299; Plants - 

9637; Viruses - 3; Other Eukaryotes - 1300 (source: NCBI BLink). & (gnl|cdd|84486 : 293.0) no description available (original description: no original 

description) 

16.8.4 secondary metabolism.flavonoids.flavonols ca10g16120 -2.772 

(at1g17020 : 348.0) Encodes a novel member of the Fe(II)/ascorbate oxidase gene family; senescence-related gene.; senescence-related gene 1 (SRG1); 

CONTAINS InterPro DOMAIN/s: Oxoglutarate/iron-dependent oxygenase (InterPro:IPR005123); BEST Arabidopsis thaliana protein match is: 2-

oxoglutarate (2OG) and Fe(II)-dependent oxygenase superfamily protein (TAIR:AT1G17010.1); Has 8560 Blast hits to 8517 proteins in 996 species: 

Archae - 0; Bacteria - 1133; Metazoa - 115; Fungi - 988; Plants - 4970; Viruses - 0; Other Eukaryotes - 1354 (source: NCBI BLink). & (gnl|cdd|35365 : 

279.0) no description available & (gnl|cdd|33294 : 154.0) no description available (original description: no original description) 

16.8.4 secondary metabolism.flavonoids.flavonols ca10g16170 -2.729 

(at1g17020 : 359.0) Encodes a novel member of the Fe(II)/ascorbate oxidase gene family; senescence-related gene.; senescence-related gene 1 (SRG1); 

CONTAINS InterPro DOMAIN/s: Oxoglutarate/iron-dependent oxygenase (InterPro:IPR005123); BEST Arabidopsis thaliana protein match is: 2-

oxoglutarate (2OG) and Fe(II)-dependent oxygenase superfamily protein (TAIR:AT1G17010.1); Has 8560 Blast hits to 8517 proteins in 996 species: 

Archae - 0; Bacteria - 1133; Metazoa - 115; Fungi - 988; Plants - 4970; Viruses - 0; Other Eukaryotes - 1354 (source: NCBI BLink). & (gnl|cdd|35365 : 

291.0) no description available & (gnl|cdd|33294 : 164.0) no description available (original description: no original description) 

16.8.4 secondary metabolism.flavonoids.flavonols ca03g25420 -1.024 

(gnl|cdd|35365 : 199.0) no description available & (at3g21420 : 170.0) 2-oxoglutarate (2OG) and Fe(II)-dependent oxygenase superfamily protein; 

FUNCTIONS IN: oxidoreductase activity; INVOLVED IN: metabolic process; LOCATED IN: cellular_component unknown; EXPRESSED IN: 16 plant 

structures; EXPRESSED DURING: 8 growth stages; CONTAINS InterPro DOMAIN/s: Oxoglutarate/iron-dependent oxygenase (InterPro:IPR005123); 

BEST Arabidopsis thaliana protein match is: senescence-related gene 1 (TAIR:AT1G17020.1); Has 8953 Blast hits to 8890 proteins in 1011 species: 

Archae - 0; Bacteria - 1172; Metazoa - 113; Fungi - 1056; Plants - 5016; Viruses - 0; Other Eukaryotes - 1596 (source: NCBI BLink). & (gnl|cdd|33294 : 

115.0) no description available (original description: no original description) 
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16.8.4 secondary metabolism.flavonoids.flavonols ca08g16150 1.619 

(at2g44800 : 105.0) 2-oxoglutarate (2OG) and Fe(II)-dependent oxygenase superfamily protein; FUNCTIONS IN: oxidoreductase activity, acting on 

paired donors, with incorporation or reduction of molecular oxygen, 2-oxoglutarate as one donor, and incorporation of one atom each of oxygen into both 

donors, oxidoreductase activity; INVOLVED IN: biological_process unknown; LOCATED IN: cellular_component unknown; CONTAINS InterPro 

DOMAIN/s: Oxoglutarate/iron-dependent oxygenase (InterPro:IPR005123); BEST Arabidopsis thaliana protein match is: 2-oxoglutarate (2OG) and 

Fe(II)-dependent oxygenase superfamily protein (TAIR:AT3G60290.1); Has 8435 Blast hits to 8385 proteins in 967 species: Archae - 0; Bacteria - 1060; 

Metazoa - 91; Fungi - 1008; Plants - 4904; Viruses - 0; Other Eukaryotes - 1372 (source: NCBI BLink). & (gnl|cdd|35365 : 101.0) no description available 

(original description: no original description) 

16.8.4 secondary metabolism.flavonoids.flavonols ca08g00130 4.897 

(at3g60290 : 84.0) 2-oxoglutarate (2OG) and Fe(II)-dependent oxygenase superfamily protein; FUNCTIONS IN: oxidoreductase activity, acting on paired 

donors, with incorporation or reduction of molecular oxygen, 2-oxoglutarate as one donor, and incorporation of one atom each of oxygen into both 

donors, oxidoreductase activity; INVOLVED IN: response to karrikin, biosynthetic process; LOCATED IN: cellular_component unknown; EXPRESSED 

IN: 17 plant structures; EXPRESSED DURING: 10 growth stages; CONTAINS InterPro DOMAIN/s: Oxoglutarate/iron-dependent oxygenase 

(InterPro:IPR005123); BEST Arabidopsis thaliana protein match is: 2-oxoglutarate (2OG) and Fe(II)-dependent oxygenase superfamily protein 

(TAIR:AT2G44800.1); Has 8462 Blast hits to 8411 proteins in 989 species: Archae - 0; Bacteria - 1081; Metazoa - 111; Fungi - 1027; Plants - 4887; 

Viruses - 0; Other Eukaryotes - 1356 (source: NCBI BLink). (original description: no original description) 

16.8.4.3 
secondary metabolism.flavonoids.flavonols.flavonol-3-

O-rhamnosyltransferase 
ca10g16530 -2.547 

(at5g17050 : 421.0) The At5g17050 encodes a anthocyanidin 3-O-glucosyltransferase which specifically glucosylates the 3-position of the flavonoid C-

ring. Anthocyanidins such as cyanidin and pelargonidin as well as flavonols such as kaempferol and quercetin are accepted substrates.; UDP-glucosyl 

transferase 78D2 (UGT78D2); CONTAINS InterPro DOMAIN/s: UDP-glucuronosyl/UDP-glucosyltransferase (InterPro:IPR002213); BEST Arabidopsis 

thaliana protein match is: UDP-glucosyl transferase 78D3 (TAIR:AT5G17030.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; 

Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|36406 : 190.0) no 

description available & (gnl|cdd|79510 : 133.0) no description available (original description: no original description) 

16.8.5.1 
secondary metabolism.flavonoids.isoflavones.isoflavone 

reductase 
ca04g20840 -2.435 

(at1g75280 : 447.0) isoflavone reductase, putative, identical to SP:P52577 Isoflavone reductase homolog P3 (EC 1.3.1.-) {Arabidopsis thaliana}; contains 

Pfam profile PF02716: isoflavone reductase. Involved in response to oxidative stress.; NmrA-like negative transcriptional regulator family protein; 

FUNCTIONS IN: binding, catalytic activity; INVOLVED IN: response to oxidative stress, response to cadmium ion, response to cyclopentenone; 

LOCATED IN: plasma membrane; EXPRESSED IN: 26 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: 

NAD(P)-binding domain (InterPro:IPR016040), NmrA-like (InterPro:IPR008030); BEST Arabidopsis thaliana protein match is: NAD(P)-binding 

Rossmann-fold superfamily protein (TAIR:AT1G75290.1); Has 2708 Blast hits to 2703 proteins in 629 species: Archae - 36; Bacteria - 1150; Metazoa - 

16; Fungi - 663; Plants - 623; Viruses - 7; Other Eukaryotes - 213 (source: NCBI BLink). & (gnl|cdd|86857 : 282.0) no description available (original 

description: no original description) 

16.8.5.1 
secondary metabolism.flavonoids.isoflavones.isoflavone 

reductase 
ca04g20850 -1.475 

(at1g75280 : 422.0) isoflavone reductase, putative, identical to SP:P52577 Isoflavone reductase homolog P3 (EC 1.3.1.-) {Arabidopsis thaliana}; contains 

Pfam profile PF02716: isoflavone reductase. Involved in response to oxidative stress.; NmrA-like negative transcriptional regulator family protein; 

FUNCTIONS IN: binding, catalytic activity; INVOLVED IN: response to oxidative stress, response to cadmium ion, response to cyclopentenone; 

LOCATED IN: plasma membrane; EXPRESSED IN: 26 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: 

NAD(P)-binding domain (InterPro:IPR016040), NmrA-like (InterPro:IPR008030); BEST Arabidopsis thaliana protein match is: NAD(P)-binding 

Rossmann-fold superfamily protein (TAIR:AT1G75290.1); Has 2708 Blast hits to 2703 proteins in 629 species: Archae - 36; Bacteria - 1150; Metazoa - 

16; Fungi - 663; Plants - 623; Viruses - 7; Other Eukaryotes - 213 (source: NCBI BLink). & (gnl|cdd|86857 : 275.0) no description available (original 

description: no original description) 

16.1.4 secondary metabolism.isoprenoids.carotenoids ca02g22620 -1.452 

(at5g49555 : 834.0) FAD/NAD(P)-binding oxidoreductase family protein; CONTAINS InterPro DOMAIN/s: FAD dependent oxidoreductase 

(InterPro:IPR006076); BEST Arabidopsis thaliana protein match is: carotenoid isomerase (TAIR:AT1G06820.1); Has 30201 Blast hits to 17322 proteins 

in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). 

& (gnl|cdd|39455 : 623.0) no description available & (gnl|cdd|31426 : 283.0) no description available (original description: no original description) 

16.1.4.7 
secondary 

metabolism.isoprenoids.carotenoids.carotenoid epsilon 

ring hydroxylase 
ca12g11080 -1.595 

(at1g31800 : 661.0) Encodes a protein with &#946;-ring carotenoid hydroxylase activity.; ""cytochrome P450, family 97, subfamily A, polypeptide 3"" 

(CYP97A3); FUNCTIONS IN: carotene beta-ring hydroxylase activity, oxygen binding; INVOLVED IN: carotenoid biosynthetic process, xanthophyll 

biosynthetic process; LOCATED IN: chloroplast; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Cytochrome P450 (InterPro:IPR001128), Cytochrome P450, E-class, group I (InterPro:IPR002401), Cytochrome P450, conserved site 

(InterPro:IPR017972); BEST Arabidopsis thaliana protein match is: Cytochrome P450 superfamily protein (TAIR:AT3G53130.1); Has 33118 Blast hits 

to 32966 proteins in 1677 species: Archae - 61; Bacteria - 4341; Metazoa - 11636; Fungi - 7136; Plants - 8575; Viruses - 3; Other Eukaryotes - 1366 

(source: NCBI BLink). & (gnl|cdd|35379 : 209.0) no description available & (gnl|cdd|84486 : 179.0) no description available (original description: no 

original description) 

16.1.2.9 
secondary metabolism.isoprenoids.mevalonate 

pathway.farnesyl pyrophosphate synthetase 
ca03g13390 -1.102 

(at5g47770 : 548.0) Encodes a protein with farnesyl diphosphate synthase activity.; farnesyl diphosphate synthase 1 (FPS1); FUNCTIONS IN: 

dimethylallyltranstransferase activity, geranyltranstransferase activity; INVOLVED IN: farnesyl diphosphate biosynthetic process, isoprenoid biosynthetic 

process; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 14 growth stages; CONTAINS InterPro DOMAIN/s: Terpenoid synthase 

(InterPro:IPR008949), Polyprenyl synthetase (InterPro:IPR000092); BEST Arabidopsis thaliana protein match is: farnesyl diphosphate synthase 2 

(TAIR:AT4G17190.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 

0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|35930 : 414.0) no description available & (gnl|cdd|84711 : 257.0) no description available 

(original description: no original description) 

16.1.2.3 
secondary metabolism.isoprenoids.mevalonate 

pathway.HMG-CoA reductase 
ca02g05800 -1.214 

(at1g76490 : 778.0) Encodes a 3-hydroxy-3-methylglutaryl coenzyme A reductase, which is involved in melavonate biosynthesis and performs the first 

committed step in isoprenoid biosynthesis. Expression is activated in dark in leaf tissue but not controlled by light in the root (confine; hydroxy 

methylglutaryl CoA reductase 1 (HMG1); CONTAINS InterPro DOMAIN/s: Hydroxymethylglutaryl-CoA reductase, class I, catalytic 

(InterPro:IPR004554), Hydroxymethylglutaryl-CoA reductase, class I/II, substrate-binding (InterPro:IPR009029), Hydroxymethylglutaryl-CoA reductase, 

class I/II, NAD/NADP-binding (InterPro:IPR009023), Hydroxymethylglutaryl-CoA reductase, class I/II, catalytic (InterPro:IPR002202); BEST 
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Arabidopsis thaliana protein match is: 3-hydroxy-3-methylglutaryl-CoA reductase 2 (TAIR:AT2G17370.1); Has 2212 Blast hits to 2210 proteins in 935 

species: Archae - 202; Bacteria - 1018; Metazoa - 225; Fungi - 225; Plants - 266; Viruses - 1; Other Eukaryotes - 275 (source: NCBI BLink). & 

(gnl|cdd|37691 : 717.0) no description available & (gnl|cdd|64245 : 667.0) no description available (original description: no original description) 

16.1.2.2 
secondary metabolism.isoprenoids.mevalonate 

pathway.HMG-CoA synthase 
ca01g03550 -2.066 

(at4g11820 : 779.0) Encodes a protein with hydroxymethylglutaryl-CoA synthase activity which was characterized by phenotypical complementation of 

the S. cerevisiae mutant.; MVA1; CONTAINS InterPro DOMAIN/s: Thiolase-like (InterPro:IPR016039), Hydroxymethylglutaryl-coenzyme A synthase 

C-terminal (InterPro:IPR013746), Hydroxymethylglutaryl-coenzyme A synthase, N-terminal (InterPro:IPR013528), Hydroxymethylglutaryl-CoA 

synthase, eukaryotic (InterPro:IPR010122), Hydroxymethylglutaryl-coenzyme A synthase, active site (InterPro:IPR000590); Has 2176 Blast hits to 2172 

proteins in 850 species: Archae - 228; Bacteria - 1039; Metazoa - 300; Fungi - 184; Plants - 117; Viruses - 0; Other Eukaryotes - 308 (source: NCBI 

BLink). & (gnl|cdd|36607 : 634.0) no description available & (gnl|cdd|80208 : 385.0) no description available (original description: no original 

description) 

16.1.2.2 
secondary metabolism.isoprenoids.mevalonate 

pathway.HMG-CoA synthase 
ca01g33440 -1.028 

(at4g11820 : 744.0) Encodes a protein with hydroxymethylglutaryl-CoA synthase activity which was characterized by phenotypical complementation of 

the S. cerevisiae mutant.; MVA1; CONTAINS InterPro DOMAIN/s: Thiolase-like (InterPro:IPR016039), Hydroxymethylglutaryl-coenzyme A synthase 

C-terminal (InterPro:IPR013746), Hydroxymethylglutaryl-coenzyme A synthase, N-terminal (InterPro:IPR013528), Hydroxymethylglutaryl-CoA 

synthase, eukaryotic (InterPro:IPR010122), Hydroxymethylglutaryl-coenzyme A synthase, active site (InterPro:IPR000590); Has 2176 Blast hits to 2172 

proteins in 850 species: Archae - 228; Bacteria - 1039; Metazoa - 300; Fungi - 184; Plants - 117; Viruses - 0; Other Eukaryotes - 308 (source: NCBI 

BLink). & (gnl|cdd|36607 : 631.0) no description available & (gnl|cdd|80208 : 388.0) no description available (original description: no original 

description) 

16.1.2.7 
secondary metabolism.isoprenoids.mevalonate 

pathway.isopentenyl pyrophosphate:dimethyllallyl 

pyrophosphate isomerase 
ca05g20080 -1.82 

(at3g02780 : 418.0) Encodes a protein with isopentenyl diphosphate:dimethylallyl diphosphate isomerase activity. There is genetic evidence that it 

functions in the mevalonate, but not the MEP biosynthetic pathway.; isopentenyl pyrophosphate:dimethylallyl pyrophosphate isomerase 2 (IPP2); 

FUNCTIONS IN: isopentenyl-diphosphate delta-isomerase activity; INVOLVED IN: chlorophyll biosynthetic process, flower development, isoprenoid 

biosynthetic process; LOCATED IN: cytosol, mitochondrion, chloroplast; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth 

stages; CONTAINS InterPro DOMAIN/s: NUDIX hydrolase domain-like (InterPro:IPR015797), NUDIX hydrolase domain (InterPro:IPR000086), 

Isopentenyl-diphosphate delta-isomerase, type 1 (InterPro:IPR011876); BEST Arabidopsis thaliana protein match is: isopentenyl diphosphate isomerase 1 

(TAIR:AT5G16440.1); Has 2187 Blast hits to 2186 proteins in 784 species: Archae - 35; Bacteria - 1163; Metazoa - 210; Fungi - 137; Plants - 180; 

Viruses - 0; Other Eukaryotes - 462 (source: NCBI BLink). & (gnl|cdd|35364 : 325.0) no description available & (gnl|cdd|72881 : 218.0) no description 

available (original description: no original description) 

16.1.2.5 
secondary metabolism.isoprenoids.mevalonate 

pathway.phosphomevalonate kinase 
ca06g13620 1.177 

(at1g31910 : 363.0) GHMP kinase family protein; FUNCTIONS IN: kinase activity, ATP binding; INVOLVED IN: phosphorylation; EXPRESSED IN: 

24 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Phosphomevalonate kinase, eukaryotic 

(InterPro:IPR005916), Phosphomevalonate kinase,  ERG8 (InterPro:IPR016005), Ribosomal protein S5 domain 2-type fold (InterPro:IPR020568), GHMP 

kinase (InterPro:IPR006204), Ribosomal protein S5 domain 2-type fold, subgroup (InterPro:IPR014721). & (gnl|cdd|39719 : 311.0) no description 

available & (gnl|cdd|33679 : 81.6) no description available (original description: no original description) 

16.1.2.5 
secondary metabolism.isoprenoids.mevalonate 

pathway.phosphomevalonate kinase 
ca06g13630 1.421 

(at1g31910 : 203.0) GHMP kinase family protein; FUNCTIONS IN: kinase activity, ATP binding; INVOLVED IN: phosphorylation; EXPRESSED IN: 

24 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Phosphomevalonate kinase, eukaryotic 

(InterPro:IPR005916), Phosphomevalonate kinase,  ERG8 (InterPro:IPR016005), Ribosomal protein S5 domain 2-type fold (InterPro:IPR020568), GHMP 

kinase (InterPro:IPR006204), Ribosomal protein S5 domain 2-type fold, subgroup (InterPro:IPR014721). & (gnl|cdd|39719 : 171.0) no description 

available (original description: no original description) 

16.1.1 
secondary metabolism.isoprenoids.non-mevalonate 

pathway 
ca03g29990 -1.197 

(at1g74470 : 677.0) Encodes for a multifunctional protein with geranylgeranyl reductase activity shown to catalyze the reduction of prenylated 

geranylgeranyl-chlorophyll a to phytyl-chlorophyll a (chlorophyll a) and free geranylgeranyl pyrophosphate to phytyl pyrophosphate.; Pyridine 

nucleotide-disulphide oxidoreductase family protein; FUNCTIONS IN: geranylgeranyl reductase activity; INVOLVED IN: chlorophyll biosynthetic 

process; LOCATED IN: chloroplast thylakoid membrane, chloroplast, membrane, chloroplast envelope; EXPRESSED IN: 24 plant structures; 

EXPRESSED DURING: 14 growth stages; CONTAINS InterPro DOMAIN/s: FAD-dependent pyridine nucleotide-disulphide oxidoreductase 

(InterPro:IPR013027), Geranylgeranyl reductase (InterPro:IPR010253), Geranylgeranyl reductase, plant/cyanobacteria (InterPro:IPR011774), 

Geranylgeranyl reductase, plant/prokaryotic (InterPro:IPR011777); Has 4540 Blast hits to 4539 proteins in 1185 species: Archae - 562; Bacteria - 2644; 

Metazoa - 5; Fungi - 25; Plants - 302; Viruses - 0; Other Eukaryotes - 1002 (source: NCBI BLink). & (gnl|cdd|30989 : 140.0) no description available 

(original description: no original description) 

16.1.1.3 
secondary metabolism.isoprenoids.non-mevalonate 

pathway.CMS 
ca08g13720 -1.55 

(at2g02500 : 374.0) Encodes a protein with 4-Diphosphocytidyl-2C-methyl-D-erythritol synthase activity. The enzyme has an absolute requirement for 

divalent cations (Mg2+ reaches the highest catalytic activity).; ISPD; FUNCTIONS IN: 2-C-methyl-D-erythritol 4-phosphate cytidylyltransferase activity; 

INVOLVED IN: response to light stimulus, isopentenyl diphosphate biosynthetic process, mevalonate-independent pathway; LOCATED IN: chloroplast, 

chloroplast stroma, plastid; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: 4-

diphosphocytidyl-2C-methyl-D-erythritol synthase (InterPro:IPR001228), 4-diphosphocytidyl-2C-methyl-D-erythritol synthase, conserved site 

(InterPro:IPR018294); Has 6821 Blast hits to 6815 proteins in 2244 species: Archae - 30; Bacteria - 4964; Metazoa - 52; Fungi - 6; Plants - 61; Viruses - 

0; Other Eukaryotes - 1708 (source: NCBI BLink). & (gnl|cdd|80552 : 241.0) no description available (original description: no original description) 

16.1.1.1 
secondary metabolism.isoprenoids.non-mevalonate 

pathway.DXS 
ca01g25140 -1.193 

(at4g15560 : 1222.0) Encodes a protein with 1-deoxyxylulose 5-phosphate synthase activity involved in the MEP pathway. It is essential for chloroplast 

development in Arabidopsis; CLOROPLASTOS ALTERADOS 1 (CLA1); FUNCTIONS IN: 1-deoxy-D-xylulose-5-phosphate synthase activity; 

INVOLVED IN: chlorophyll biosynthetic process, response to light stimulus, isopentenyl diphosphate biosynthetic process, mevalonate-independent 

pathway; LOCATED IN: chloroplast; EXPRESSED IN: 26 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Transketolase, N-terminal (InterPro:IPR005474), Transketolase, C-terminal (InterPro:IPR005476), Transketolase, C-terminal/Pyruvate-

ferredoxin oxidoreductase, domain II (InterPro:IPR009014), Transketolase-like, pyrimidine-binding domain (InterPro:IPR005475), Transketolase binding 

site (InterPro:IPR020826), Transketolase-like, C-terminal (InterPro:IPR015941), Deoxyxylulose-5-phosphate synthase (InterPro:IPR005477), 

Dehydrogenase, E1 component (InterPro:IPR001017); BEST Arabidopsis thaliana protein match is: 1-deoxy-D-xylulose 5-phosphate synthase 1 
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(TAIR:AT3G21500.2); Has 24450 Blast hits to 24392 proteins in 2940 species: Archae - 267; Bacteria - 15281; Metazoa - 526; Fungi - 278; Plants - 446; 

Viruses - 0; Other Eukaryotes - 7652 (source: NCBI BLink). & (gnl|cdd|81594 : 911.0) no description available & (gnl|cdd|35743 : 675.0) no description 

available (original description: no original description) 

16.1.1.10 
secondary metabolism.isoprenoids.non-mevalonate 

pathway.geranylgeranyl pyrophosphate synthase 
ca04g20120 -1.782 

(at4g36810 : 249.0) Encodes a protein with geranylgeranyl pyrophosphate synthase activity involved in isoprenoid biosynthesis. The enzyme appears to 

be targeted to the chloroplast in epidermal cells and guard cells of leaves, and in etioplasts in roots.; geranylgeranyl pyrophosphate synthase 1 (GGPS1); 

FUNCTIONS IN: farnesyltranstransferase activity; INVOLVED IN: isoprenoid biosynthetic process; LOCATED IN: etioplast, chloroplast; EXPRESSED 

IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Polyprenyl synthetase-related 

(InterPro:IPR017446), Terpenoid synthase (InterPro:IPR008949), Polyprenyl synthetase (InterPro:IPR000092); BEST Arabidopsis thaliana protein match 

is: Terpenoid synthases superfamily protein (TAIR:AT2G18620.1); Has 16617 Blast hits to 16612 proteins in 2936 species: Archae - 341; Bacteria - 

9385; Metazoa - 291; Fungi - 423; Plants - 452; Viruses - 12; Other Eukaryotes - 5713 (source: NCBI BLink). & (gnl|cdd|35995 : 199.0) no description 

available & (gnl|cdd|58339 : 137.0) no description available (original description: no original description) 

16.1.1.10 
secondary metabolism.isoprenoids.non-mevalonate 

pathway.geranylgeranyl pyrophosphate synthase 
ca02g23050 -1.042 

(at4g36810 : 376.0) Encodes a protein with geranylgeranyl pyrophosphate synthase activity involved in isoprenoid biosynthesis. The enzyme appears to 

be targeted to the chloroplast in epidermal cells and guard cells of leaves, and in etioplasts in roots.; geranylgeranyl pyrophosphate synthase 1 (GGPS1); 

FUNCTIONS IN: farnesyltranstransferase activity; INVOLVED IN: isoprenoid biosynthetic process; LOCATED IN: etioplast, chloroplast; EXPRESSED 

IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Polyprenyl synthetase-related 

(InterPro:IPR017446), Terpenoid synthase (InterPro:IPR008949), Polyprenyl synthetase (InterPro:IPR000092); BEST Arabidopsis thaliana protein match 

is: Terpenoid synthases superfamily protein (TAIR:AT2G18620.1); Has 16617 Blast hits to 16612 proteins in 2936 species: Archae - 341; Bacteria - 

9385; Metazoa - 291; Fungi - 423; Plants - 452; Viruses - 12; Other Eukaryotes - 5713 (source: NCBI BLink). & (gnl|cdd|35995 : 308.0) no description 

available & (gnl|cdd|84711 : 214.0) no description available (original description: no original description) 

16.1.1.10 
secondary metabolism.isoprenoids.non-mevalonate 

pathway.geranylgeranyl pyrophosphate synthase 
ca09g01580 -1.014 

(at4g38460 : 398.0) geranylgeranyl reductase (GGR); INVOLVED IN: isoprenoid biosynthetic process; LOCATED IN: chloroplast; EXPRESSED IN: 24 

plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Polyprenyl synthetase-related (InterPro:IPR017446), 

Terpenoid synthase (InterPro:IPR008949), Polyprenyl synthetase (InterPro:IPR000092); BEST Arabidopsis thaliana protein match is: geranylgeranyl 

pyrophosphate synthase 1 (TAIR:AT4G36810.1); Has 14555 Blast hits to 14554 proteins in 2890 species: Archae - 343; Bacteria - 9127; Metazoa - 134; 

Fungi - 165; Plants - 435; Viruses - 12; Other Eukaryotes - 4339 (source: NCBI BLink). & (gnl|cdd|35995 : 265.0) no description available & 

(gnl|cdd|30491 : 182.0) no description available (original description: no original description) 

16.1.1.5 
secondary metabolism.isoprenoids.non-mevalonate 

pathway.MCS 
ca01g02030 -1.059 

(at1g63970 : 142.0) Encodes a protein with 2C-methyl-D-erythritol 2,4-cyclodiphosphate synthase activity. The proteins activity was confirmed by 

heterologous expression of phenotypic complementation of the E. coli ispF mutant. Plants defective in this gene display an albino lethal phenotype.; 

isoprenoid F (ISPF); FUNCTIONS IN: 2-C-methyl-D-erythritol 2,4-cyclodiphosphate synthase activity; INVOLVED IN: chlorophyll biosynthetic 

process, carotenoid biosynthetic process, response to light stimulus, isopentenyl diphosphate biosynthetic process, mevalonate-independent pathway; 

LOCATED IN: chloroplast; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: 2-C-

methyl-D-erythritol 2,4-cyclodiphosphate synthase, core (InterPro:IPR003526); Has 6449 Blast hits to 6448 proteins in 2092 species: Archae - 0; Bacteria 

- 4352; Metazoa - 0; Fungi - 4; Plants - 64; Viruses - 0; Other Eukaryotes - 2029 (source: NCBI BLink). & (gnl|cdd|30214 : 99.0) no description available 

(original description: no original description) 

16.1.1.5 
secondary metabolism.isoprenoids.non-mevalonate 

pathway.MCS 
ca01g02020 -1.055 

(at1g63970 : 178.0) Encodes a protein with 2C-methyl-D-erythritol 2,4-cyclodiphosphate synthase activity. The proteins activity was confirmed by 

heterologous expression of phenotypic complementation of the E. coli ispF mutant. Plants defective in this gene display an albino lethal phenotype.; 

isoprenoid F (ISPF); FUNCTIONS IN: 2-C-methyl-D-erythritol 2,4-cyclodiphosphate synthase activity; INVOLVED IN: chlorophyll biosynthetic 

process, carotenoid biosynthetic process, response to light stimulus, isopentenyl diphosphate biosynthetic process, mevalonate-independent pathway; 

LOCATED IN: chloroplast; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: 2-C-

methyl-D-erythritol 2,4-cyclodiphosphate synthase, core (InterPro:IPR003526); Has 6449 Blast hits to 6448 proteins in 2092 species: Archae - 0; Bacteria 

- 4352; Metazoa - 0; Fungi - 4; Plants - 64; Viruses - 0; Other Eukaryotes - 2029 (source: NCBI BLink). & (gnl|cdd|30214 : 140.0) no description 

available (original description: no original description) 

16.1.5 secondary metabolism.isoprenoids.terpenoids ca12g05150 -1.859 

(gnl|cdd|29478 : 641.0) no description available & (at5g23960 : 396.0) Encodes a sesquiterpene synthase involved in generating all of the group A 

sesquiterpenes found in the Arabidopsis floral volatile blend.  Strongly expressed in the stigma.; terpene synthase 21 (TPS21); CONTAINS InterPro 

DOMAIN/s: Terpene synthase, metal-binding domain (InterPro:IPR005630), Terpenoid synthase (InterPro:IPR008949), Terpenoid cylases/protein 

prenyltransferase alpha-alpha toroid (InterPro:IPR008930), Terpene synthase-like (InterPro:IPR001906); BEST Arabidopsis thaliana protein match is: 

Terpenoid cyclases/Protein prenyltransferases superfamily protein (TAIR:AT3G14490.1). (original description: no original description) 

16.1.5 secondary metabolism.isoprenoids.terpenoids ca08g05300 1.161 

(gnl|cdd|29478 : 520.0) no description available & (at5g23960 : 296.0) Encodes a sesquiterpene synthase involved in generating all of the group A 

sesquiterpenes found in the Arabidopsis floral volatile blend.  Strongly expressed in the stigma.; terpene synthase 21 (TPS21); CONTAINS InterPro 

DOMAIN/s: Terpene synthase, metal-binding domain (InterPro:IPR005630), Terpenoid synthase (InterPro:IPR008949), Terpenoid cylases/protein 

prenyltransferase alpha-alpha toroid (InterPro:IPR008930), Terpene synthase-like (InterPro:IPR001906); BEST Arabidopsis thaliana protein match is: 

Terpenoid cyclases/Protein prenyltransferases superfamily protein (TAIR:AT3G14490.1). (original description: no original description) 

16.1.5 secondary metabolism.isoprenoids.terpenoids ca12g05260 1.581 

(gnl|cdd|29478 : 451.0) no description available & (at5g23960 : 281.0) Encodes a sesquiterpene synthase involved in generating all of the group A 

sesquiterpenes found in the Arabidopsis floral volatile blend.  Strongly expressed in the stigma.; terpene synthase 21 (TPS21); CONTAINS InterPro 

DOMAIN/s: Terpene synthase, metal-binding domain (InterPro:IPR005630), Terpenoid synthase (InterPro:IPR008949), Terpenoid cylases/protein 

prenyltransferase alpha-alpha toroid (InterPro:IPR008930), Terpene synthase-like (InterPro:IPR001906); BEST Arabidopsis thaliana protein match is: 

Terpenoid cyclases/Protein prenyltransferases superfamily protein (TAIR:AT3G14490.1). (original description: no original description) 

16.1.5 secondary metabolism.isoprenoids.terpenoids ca03g18030 1.845 
(gnl|cdd|29478 : 421.0) no description available & (at5g23960 : 274.0) Encodes a sesquiterpene synthase involved in generating all of the group A 

sesquiterpenes found in the Arabidopsis floral volatile blend.  Strongly expressed in the stigma.; terpene synthase 21 (TPS21); CONTAINS InterPro 

DOMAIN/s: Terpene synthase, metal-binding domain (InterPro:IPR005630), Terpenoid synthase (InterPro:IPR008949), Terpenoid cylases/protein 
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prenyltransferase alpha-alpha toroid (InterPro:IPR008930), Terpene synthase-like (InterPro:IPR001906); BEST Arabidopsis thaliana protein match is: 

Terpenoid cyclases/Protein prenyltransferases superfamily protein (TAIR:AT3G14490.1). (original description: no original description) 

16.1.5 secondary metabolism.isoprenoids.terpenoids ca02g17640 2.562 

(gnl|cdd|29478 : 242.0) no description available & (at3g25830 : 159.0) Encodes the monoterpene 1,8-cineole synthase, atTPS-Cin. This polypeptide was 

also shown to synthesize other monoterpenes albeit in minor quantities. The same polypeptide is encoded at two different loci, the result of gene 

duplication: at3g25820 and at3g25830.; ""terpene synthase-like sequence-1,8-cineole"" (TPS-CIN); CONTAINS InterPro DOMAIN/s: Terpene synthase, 

metal-binding domain (InterPro:IPR005630), Terpenoid synthase (InterPro:IPR008949), Terpenoid cylases/protein prenyltransferase alpha-alpha toroid 

(InterPro:IPR008930), Terpene synthase-like (InterPro:IPR001906); BEST Arabidopsis thaliana protein match is: terpene synthase-like sequence-1,8-

cineole (TAIR:AT3G25820.1); Has 1733 Blast hits to 1705 proteins in 178 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 1729; 

Viruses - 0; Other Eukaryotes - 4 (source: NCBI BLink). (original description: no original description) 

16.1.5 secondary metabolism.isoprenoids.terpenoids ca02g17590 2.663 

(gnl|cdd|29478 : 219.0) no description available & (at4g16730 : 116.0) In the Col ecotype, no functional protein is encoded at this locus due to the 

presence of a two-base (AT) insertion 184 nucleotides  downstream of the start codon leading to a  frame shift and premature translational termination. 

However, in the Ws ecotype, a functional terpene synthase that localizes to the chloroplast is encoded at this locus. It can catalyze the synthesis of (E)-

beta-ocimene and (E,E)-alpha farnesene in vitro, but, it has more activity as an (E)-beta-ocimene synthase activity in vivo. This may reflect the greater 

availability of the GPP precursor of (E)-beta-ocimene than of the FPP precursor of (E,E)-alpha-farnesene in the chloroplasts where the Ws TPS02 is 

present.; terpene synthase 02 (TPS02); INVOLVED IN: metabolic process; EXPRESSED IN: sepal, carpel, stamen; EXPRESSED DURING: 4 anthesis, 

petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Terpene synthase, metal-binding domain (InterPro:IPR005630), Terpenoid 

synthase (InterPro:IPR008949), Terpenoid cylases/protein prenyltransferase alpha-alpha toroid (InterPro:IPR008930), Terpene synthase-like 

(InterPro:IPR001906); BEST Arabidopsis thaliana protein match is: terpene synthase 03 (TAIR:AT4G16740.1); Has 1736 Blast hits to 1706 proteins in 

177 species: Archae - 0; Bacteria - 2; Metazoa - 0; Fungi - 0; Plants - 1730; Viruses - 0; Other Eukaryotes - 4 (source: NCBI BLink). (original description: 

no original description) 

16.1.3 
secondary metabolism.isoprenoids.tocopherol 

biosynthesis 
ca07g14290 -1.767 

(gnl|cdd|35480 : 380.0) no description available & (at5g36160 : 336.0) Tyrosine transaminase family protein; FUNCTIONS IN: 1-aminocyclopropane-1-

carboxylate synthase activity, pyridoxal phosphate binding, transferase activity, transferring nitrogenous groups, transaminase activity, catalytic activity; 

INVOLVED IN: tyrosine catabolic process to phosphoenolpyruvate, cellular amino acid and derivative metabolic process, biosynthetic process; 

LOCATED IN: cellular_component unknown; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: 1-aminocyclopropane-1-carboxylate synthase (InterPro:IPR001176), Aminotransferase, class I/classII (InterPro:IPR004839), Pyridoxal 

phosphate-dependent transferase, major domain (InterPro:IPR015424), Tyrosine transaminase (InterPro:IPR021178), Tyrosine/nicotianamine 

aminotransferase (InterPro:IPR005958), Pyridoxal phosphate-dependent transferase, major region, subdomain 1 (InterPro:IPR015421); BEST Arabidopsis 

thaliana protein match is: Tyrosine transaminase family protein (TAIR:AT5G53970.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 

798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|30785 : 172.0) 

no description available (original description: no original description) 

16.1.3 
secondary metabolism.isoprenoids.tocopherol 

biosynthesis 
ca07g14230 -1.546 

(gnl|cdd|35480 : 517.0) no description available & (at5g36160 : 441.0) Tyrosine transaminase family protein; FUNCTIONS IN: 1-aminocyclopropane-1-

carboxylate synthase activity, pyridoxal phosphate binding, transferase activity, transferring nitrogenous groups, transaminase activity, catalytic activity; 

INVOLVED IN: tyrosine catabolic process to phosphoenolpyruvate, cellular amino acid and derivative metabolic process, biosynthetic process; 

LOCATED IN: cellular_component unknown; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: 1-aminocyclopropane-1-carboxylate synthase (InterPro:IPR001176), Aminotransferase, class I/classII (InterPro:IPR004839), Pyridoxal 

phosphate-dependent transferase, major domain (InterPro:IPR015424), Tyrosine transaminase (InterPro:IPR021178), Tyrosine/nicotianamine 

aminotransferase (InterPro:IPR005958), Pyridoxal phosphate-dependent transferase, major region, subdomain 1 (InterPro:IPR015421); BEST Arabidopsis 

thaliana protein match is: Tyrosine transaminase family protein (TAIR:AT5G53970.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 

798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|30785 : 197.0) 

no description available (original description: no original description) 

16.1.3 
secondary metabolism.isoprenoids.tocopherol 

biosynthesis 
ca07g14280 1.262 

(gnl|cdd|35480 : 601.0) no description available & (at5g36160 : 532.0) Tyrosine transaminase family protein; FUNCTIONS IN: 1-aminocyclopropane-1-

carboxylate synthase activity, pyridoxal phosphate binding, transferase activity, transferring nitrogenous groups, transaminase activity, catalytic activity; 

INVOLVED IN: tyrosine catabolic process to phosphoenolpyruvate, cellular amino acid and derivative metabolic process, biosynthetic process; 

LOCATED IN: cellular_component unknown; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: 1-aminocyclopropane-1-carboxylate synthase (InterPro:IPR001176), Aminotransferase, class I/classII (InterPro:IPR004839), Pyridoxal 

phosphate-dependent transferase, major domain (InterPro:IPR015424), Tyrosine transaminase (InterPro:IPR021178), Tyrosine/nicotianamine 

aminotransferase (InterPro:IPR005958), Pyridoxal phosphate-dependent transferase, major region, subdomain 1 (InterPro:IPR015421); BEST Arabidopsis 

thaliana protein match is: Tyrosine transaminase family protein (TAIR:AT5G53970.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 

798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|30785 : 227.0) 

no description available (original description: no original description) 

16.1.3.1 
secondary metabolism.isoprenoids.tocopherol 

biosynthesis.hydroxyphenylpyruvate dioxygenase 
ca05g10430 1.581 

(at1g06570 : 326.0) Mutation of the PDS1 locus disrupts the activity of p-hydroxyphenylpyruvate dioxygenase (HPPDase), the first committed step in the 

synthesis of both plastoquinone and tocopherols in plants.; phytoene desaturation 1 (PDS1); CONTAINS InterPro DOMAIN/s: 4-hydroxyphenylpyruvate 

dioxygenase (InterPro:IPR005956), Glyoxalase/bleomycin resistance protein/dioxygenase (InterPro:IPR004360); Has 2393 Blast hits to 2392 proteins in 

824 species: Archae - 3; Bacteria - 1672; Metazoa - 205; Fungi - 157; Plants - 91; Viruses - 0; Other Eukaryotes - 265 (source: NCBI BLink). & 

(gnl|cdd|35857 : 230.0) no description available & (gnl|cdd|32998 : 119.0) no description available (original description: no original description) 

16.1.3.1 
secondary metabolism.isoprenoids.tocopherol 

biosynthesis.hydroxyphenylpyruvate dioxygenase 
ca05g10440 1.844 

(at1g06570 : 177.0) Mutation of the PDS1 locus disrupts the activity of p-hydroxyphenylpyruvate dioxygenase (HPPDase), the first committed step in the 

synthesis of both plastoquinone and tocopherols in plants.; phytoene desaturation 1 (PDS1); CONTAINS InterPro DOMAIN/s: 4-hydroxyphenylpyruvate 

dioxygenase (InterPro:IPR005956), Glyoxalase/bleomycin resistance protein/dioxygenase (InterPro:IPR004360); Has 2393 Blast hits to 2392 proteins in 

824 species: Archae - 3; Bacteria - 1672; Metazoa - 205; Fungi - 157; Plants - 91; Viruses - 0; Other Eukaryotes - 265 (source: NCBI BLink). & 

(gnl|cdd|35857 : 123.0) no description available (original description: no original description) 
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16.1.3.3 
secondary metabolism.isoprenoids.tocopherol 

biosynthesis.MPBQ/MSBQ methyltransferase 
ca03g09680 -1.773 

(at3g63410 : 442.0) Encodes a MPBQ/MSBQ methyltransferase located in the chloroplast inner envelope membrane.  Mutant plants lack plastoquinone 

(PQ), suggesting that the APG1 protein is involved in the methylation step of PQ biosynthesis. The gene product is also involved in tocopherol (vitamin 

E) biosynthesis.; ALBINO OR PALE GREEN MUTANT 1 (APG1); FUNCTIONS IN: S-adenosylmethionine-dependent methyltransferase activity, 

methyltransferase activity, 2-methyl-6-phytyl-1,4-benzoquinone methyltransferase activity; INVOLVED IN: plastoquinone biosynthetic process, vitamin 

E biosynthetic process; LOCATED IN: chloroplast, chloroplast inner membrane, chloroplast envelope; EXPRESSED IN: 23 plant structures; 

EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Methyltransferase type 11 (InterPro:IPR013216); Has 7919 Blast hits to 

7917 proteins in 1885 species: Archae - 394; Bacteria - 5939; Metazoa - 115; Fungi - 139; Plants - 226; Viruses - 0; Other Eukaryotes - 1106 (source: 

NCBI BLink). & (gnl|cdd|36753 : 231.0) no description available & (gnl|cdd|32408 : 98.8) no description available (original description: no original 

description) 

16.4.1 secondary metabolism.N misc.alkaloid-like ca07g15950 -2.817 

(at3g57030 : 480.0) Calcium-dependent phosphotriesterase superfamily protein; FUNCTIONS IN: strictosidine synthase activity; INVOLVED IN: 

alkaloid biosynthetic process, biosynthetic process; LOCATED IN: endoplasmic reticulum, plasma membrane, plant-type cell wall; EXPRESSED IN: 24 

plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Strictosidine synthase, conserved region 

(InterPro:IPR018119), Strictosidine synthase (InterPro:IPR004141), Six-bladed beta-propeller, TolB-like (InterPro:IPR011042); BEST Arabidopsis 

thaliana protein match is: Calcium-dependent phosphotriesterase superfamily protein (TAIR:AT5G22020.1); Has 1145 Blast hits to 1130 proteins in 241 

species: Archae - 1; Bacteria - 292; Metazoa - 224; Fungi - 14; Plants - 486; Viruses - 0; Other Eukaryotes - 128 (source: NCBI BLink). & (gnl|cdd|36733 

: 375.0) no description available & (gnl|cdd|66743 : 114.0) no description available (original description: no original description) 

16.4.1 secondary metabolism.N misc.alkaloid-like ca09g05410 -1.793 

(at2g29290 : 240.0) NAD(P)-binding Rossmann-fold superfamily protein; FUNCTIONS IN: oxidoreductase activity, binding, catalytic activity; 

INVOLVED IN: oxidation reduction, metabolic process; EXPRESSED IN: 16 plant structures; EXPRESSED DURING: 11 growth stages; CONTAINS 

InterPro DOMAIN/s: Short-chain dehydrogenase/reductase, conserved site (InterPro:IPR020904), NAD(P)-binding domain (InterPro:IPR016040), 

Glucose/ribitol dehydrogenase (InterPro:IPR002347), Short-chain dehydrogenase/reductase SDR (InterPro:IPR002198); BEST Arabidopsis thaliana 

protein match is: senescence-associated gene 13 (TAIR:AT2G29350.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 

1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|77008 : 185.0) no 

description available & (gnl|cdd|35944 : 176.0) no description available (original description: no original description) 

16.4.1 secondary metabolism.N misc.alkaloid-like ca11g15770 -1.043 

(at1g08470 : 610.0) Although this enzyme is predicted to encode a strictosidine synthase (SS), it lacks a conserved catalytic glutamate residue found in 

active SS enzymes and it is not expected to have SS activity.; strictosidine synthase-like 3 (SSL3); FUNCTIONS IN: strictosidine synthase activity; 

INVOLVED IN: alkaloid biosynthetic process, biosynthetic process; LOCATED IN: endoplasmic reticulum, plasma membrane; EXPRESSED IN: 25 

plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Strictosidine synthase, conserved region 

(InterPro:IPR018119), Strictosidine synthase (InterPro:IPR004141), Six-bladed beta-propeller, TolB-like (InterPro:IPR011042); BEST Arabidopsis 

thaliana protein match is: Calcium-dependent phosphotriesterase superfamily protein (TAIR:AT5G22020.1); Has 1252 Blast hits to 1238 proteins in 269 

species: Archae - 3; Bacteria - 366; Metazoa - 225; Fungi - 17; Plants - 480; Viruses - 0; Other Eukaryotes - 161 (source: NCBI BLink). & (gnl|cdd|36733 

: 410.0) no description available & (gnl|cdd|66743 : 116.0) no description available (original description: no original description) 

16.4.1 secondary metabolism.N misc.alkaloid-like ca02g21070 1.322 

(at3g51440 : 331.0) Calcium-dependent phosphotriesterase superfamily protein; FUNCTIONS IN: strictosidine synthase activity; INVOLVED IN: 

alkaloid biosynthetic process, biosynthetic process; LOCATED IN: endoplasmic reticulum; EXPRESSED IN: 19 plant structures; EXPRESSED 

DURING: 10 growth stages; CONTAINS InterPro DOMAIN/s: Strictosidine synthase, conserved region (InterPro:IPR018119), Strictosidine synthase 

(InterPro:IPR004141), Six-bladed beta-propeller, TolB-like (InterPro:IPR011042); BEST Arabidopsis thaliana protein match is: Calcium-dependent 

phosphotriesterase superfamily protein (TAIR:AT3G51430.1); Has 1624 Blast hits to 1611 proteins in 398 species: Archae - 36; Bacteria - 672; Metazoa - 

222; Fungi - 24; Plants - 455; Viruses - 0; Other Eukaryotes - 215 (source: NCBI BLink). & (gnl|cdd|36733 : 270.0) no description available & 

(gnl|cdd|66743 : 116.0) no description available (original description: no original description) 

16.4.1 secondary metabolism.N misc.alkaloid-like ca01g16540 1.334 

(at1g35190 : 468.0) 2-oxoglutarate (2OG) and Fe(II)-dependent oxygenase superfamily protein; FUNCTIONS IN: oxidoreductase activity, acting on 

paired donors, with incorporation or reduction of molecular oxygen, 2-oxoglutarate as one donor, and incorporation of one atom each of oxygen into both 

donors, oxidoreductase activity, iron ion binding; INVOLVED IN: oxidation reduction, alkaloid biosynthetic process; LOCATED IN: cellular_component 

unknown; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Isopenicillin N synthase 

(InterPro:IPR002283), Oxoglutarate/iron-dependent oxygenase (InterPro:IPR005123); BEST Arabidopsis thaliana protein match is: 2-oxoglutarate (2OG) 

and Fe(II)-dependent oxygenase superfamily protein (TAIR:AT3G46490.1); Has 8500 Blast hits to 8467 proteins in 983 species: Archae - 0; Bacteria - 

1153; Metazoa - 122; Fungi - 1092; Plants - 4450; Viruses - 0; Other Eukaryotes - 1683 (source: NCBI BLink). & (gnl|cdd|33294 : 240.0) no description 

available & (gnl|cdd|35365 : 230.0) no description available (original description: no original description) 

16.4.1 secondary metabolism.N misc.alkaloid-like ca03g13360 1.451 

(at3g59530 : 601.0) Calcium-dependent phosphotriesterase superfamily protein; FUNCTIONS IN: strictosidine synthase activity; INVOLVED IN: 

alkaloid biosynthetic process, pollen exine formation; LOCATED IN: endomembrane system; EXPRESSED IN: 12 plant structures; EXPRESSED 

DURING: 6 growth stages; CONTAINS InterPro DOMAIN/s: Strictosidine synthase, conserved region (InterPro:IPR018119), Strictosidine synthase 

(InterPro:IPR004141), Six-bladed beta-propeller, TolB-like (InterPro:IPR011042); BEST Arabidopsis thaliana protein match is: Calcium-dependent 

phosphotriesterase superfamily protein (TAIR:AT5G22020.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; 

Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|36733 : 387.0) no description available 

& (gnl|cdd|66743 : 108.0) no description available (original description: no original description) 

16.4.2.1 
secondary metabolism.N misc.betaine.betaine-aldehyde 

dehydrogenase 
ca12g21260 -1.924 

(at3g66658 : 1007.0) Encodes a putative aldehyde dehydrogenase. The gene is not responsive to osmotic stress and is expressed constitutively at a low 

level in plantlets and root cultures.; aldehyde dehydrogenase 22A1 (ALDH22A1); FUNCTIONS IN: 3-chloroallyl aldehyde dehydrogenase activity, 

oxidoreductase activity; INVOLVED IN: oxidation reduction, metabolic process; LOCATED IN: endoplasmic reticulum; EXPRESSED IN: 23 plant 

structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Aldehyde/histidinol dehydrogenase (InterPro:IPR016161), 

Aldehyde dehydrogenase (InterPro:IPR015590), Aldehyde dehydrogenase, N-terminal (InterPro:IPR016162), Aldehyde dehydrogenase, conserved site 

(InterPro:IPR016160); BEST Arabidopsis thaliana protein match is: aldehyde dehydrogenase 10A8 (TAIR:AT1G74920.1); Has 35333 Blast hits to 34131 

proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI 
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BLink). & (gnl|cdd|37665 : 798.0) no description available & (gnl|cdd|84580 : 395.0) no description available (original description: no original 

description) 

16.4.2.1 
secondary metabolism.N misc.betaine.betaine-aldehyde 

dehydrogenase 
ca03g27250 -1.226 

(at1g74920 : 735.0) Arabidopsis thaliana similar to betaine aldehyde dehydrogenase; aldehyde dehydrogenase 10A8 (ALDH10A8); FUNCTIONS IN: 3-

chloroallyl aldehyde dehydrogenase activity, oxidoreductase activity; INVOLVED IN: oxidation reduction, metabolic process; EXPRESSED IN: 23 plant 

structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Aldehyde/histidinol dehydrogenase (InterPro:IPR016161), 

Aldehyde dehydrogenase (InterPro:IPR015590), Aldehyde dehydrogenase, N-terminal (InterPro:IPR016162), Aldehyde dehydrogenase, conserved site 

(InterPro:IPR016160); BEST Arabidopsis thaliana protein match is: aldehyde dehydrogenase 10A9 (TAIR:AT3G48170.1). & (gnl|cdd|84580 : 581.0) no 

description available & (gnl|cdd|37661 : 577.0) no description available (original description: no original description) 

16.4.2.1 
secondary metabolism.N misc.betaine.betaine-aldehyde 

dehydrogenase 
ca06g19500 -1.066 

(at3g48170 : 727.0) Arabidopsis thaliana putative betaine aldehyde dehydrogenase; aldehyde dehydrogenase 10A9 (ALDH10A9); FUNCTIONS IN: 3-

chloroallyl aldehyde dehydrogenase activity, oxidoreductase activity; INVOLVED IN: oxidation reduction, glycine betaine biosynthetic process from 

choline, metabolic process; LOCATED IN: peroxisome; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS 

InterPro DOMAIN/s: Aldehyde/histidinol dehydrogenase (InterPro:IPR016161), Aldehyde dehydrogenase (InterPro:IPR015590), Aldehyde 

dehydrogenase, N-terminal (InterPro:IPR016162), Aldehyde dehydrogenase, conserved site (InterPro:IPR016160); BEST Arabidopsis thaliana protein 

match is: aldehyde dehydrogenase 10A8 (TAIR:AT1G74920.1); Has 62829 Blast hits to 62511 proteins in 3057 species: Archae - 483; Bacteria - 36293; 

Metazoa - 2617; Fungi - 2126; Plants - 2053; Viruses - 0; Other Eukaryotes - 19257 (source: NCBI BLink). & (gnl|cdd|84580 : 570.0) no description 

available & (gnl|cdd|37661 : 563.0) no description available (original description: no original description) 

16.2 secondary metabolism.phenylpropanoids ca03g22470 -3.577 

(gnl|cdd|85101 : 259.0) no description available & (gnl|cdd|38388 : 196.0) no description available & (at4g35160 : 172.0) O-methyltransferase family 

protein; FUNCTIONS IN: methyltransferase activity, O-methyltransferase activity, protein dimerization activity; LOCATED IN: cytosol; CONTAINS 

InterPro DOMAIN/s: Winged helix-turn-helix transcription repressor DNA-binding (InterPro:IPR011991), Plant methyltransferase dimerisation 

(InterPro:IPR012967), O-methyltransferase, family 2 (InterPro:IPR001077), O-methyltransferase, COMT, eukaryota (InterPro:IPR016461); BEST 

Arabidopsis thaliana protein match is: O-methyltransferase family protein (TAIR:AT4G35150.1); Has 3345 Blast hits to 3334 proteins in 568 species: 

Archae - 3; Bacteria - 935; Metazoa - 112; Fungi - 688; Plants - 1514; Viruses - 0; Other Eukaryotes - 93 (source: NCBI BLink). (original description: no 

original description) 

16.2 secondary metabolism.phenylpropanoids ca04g18440 -3.056 

(at5g42830 : 491.0) HXXXD-type acyl-transferase family protein; FUNCTIONS IN: transferase activity, transferring acyl groups other than amino-acyl 

groups, transferase activity; INVOLVED IN: biological_process unknown; LOCATED IN: cellular_component unknown; EXPRESSED IN: 17 plant 

structures; EXPRESSED DURING: 12 growth stages; CONTAINS InterPro DOMAIN/s: Transferase (InterPro:IPR003480); BEST Arabidopsis thaliana 

protein match is: HXXXD-type acyl-transferase family protein (TAIR:AT5G07850.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; 

Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|66174 : 245.0) no 

description available (original description: no original description) 

16.2 secondary metabolism.phenylpropanoids ca10g02820 -2.372 

(gnl|cdd|85101 : 279.0) no description available & (gnl|cdd|38388 : 214.0) no description available & (at4g35160 : 213.0) O-methyltransferase family 

protein; FUNCTIONS IN: methyltransferase activity, O-methyltransferase activity, protein dimerization activity; LOCATED IN: cytosol; CONTAINS 

InterPro DOMAIN/s: Winged helix-turn-helix transcription repressor DNA-binding (InterPro:IPR011991), Plant methyltransferase dimerisation 

(InterPro:IPR012967), O-methyltransferase, family 2 (InterPro:IPR001077), O-methyltransferase, COMT, eukaryota (InterPro:IPR016461); BEST 

Arabidopsis thaliana protein match is: O-methyltransferase family protein (TAIR:AT4G35150.1); Has 3345 Blast hits to 3334 proteins in 568 species: 

Archae - 3; Bacteria - 935; Metazoa - 112; Fungi - 688; Plants - 1514; Viruses - 0; Other Eukaryotes - 93 (source: NCBI BLink). (original description: no 

original description) 

16.2 secondary metabolism.phenylpropanoids ca01g08220 -2.273 

(at1g32100 : 291.0) Encodes a pinoresinol reductase involved in lignan biosynthesis. Expressed strongly in roots and less strongly in stems. Shows 

specificity for pinoresinol and not lariciresinol.; pinoresinol reductase 1 (PRR1); CONTAINS InterPro DOMAIN/s: NAD(P)-binding domain 

(InterPro:IPR016040), NmrA-like (InterPro:IPR008030); BEST Arabidopsis thaliana protein match is: pinoresinol reductase 2 (TAIR:AT4G13660.1); 

Has 2085 Blast hits to 2085 proteins in 479 species: Archae - 27; Bacteria - 779; Metazoa - 2; Fungi - 496; Plants - 600; Viruses - 0; Other Eukaryotes - 

181 (source: NCBI BLink). & (gnl|cdd|86857 : 178.0) no description available (original description: no original description) 

16.2 secondary metabolism.phenylpropanoids ca01g30840 -1.536 

(at5g38130 : 207.0) HXXXD-type acyl-transferase family protein; FUNCTIONS IN: transferase activity, transferring acyl groups other than amino-acyl 

groups, transferase activity; EXPRESSED IN: 10 plant structures; EXPRESSED DURING: 6 growth stages; CONTAINS InterPro DOMAIN/s: 

Transferase (InterPro:IPR003480); BEST Arabidopsis thaliana protein match is: HXXXD-type acyl-transferase family protein (TAIR:AT3G50300.1); 

Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other 

Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|66174 : 142.0) no description available (original description: no original description) 

16.2 secondary metabolism.phenylpropanoids ca09g06540 -1.513 

(at5g01210 : 250.0) HXXXD-type acyl-transferase family protein; FUNCTIONS IN: transferase activity, transferring acyl groups other than amino-acyl 

groups, transferase activity; INVOLVED IN: biological_process unknown; LOCATED IN: cellular_component unknown; EXPRESSED IN: 22 plant 

structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Transferase (InterPro:IPR003480); BEST Arabidopsis thaliana 

protein match is: HXXXD-type acyl-transferase family protein (TAIR:AT2G39980.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; 

Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|66174 : 113.0) no 

description available (original description: no original description) 

16.2 secondary metabolism.phenylpropanoids ca12g22900 -1.359 

(at1g28680 : 530.0) HXXXD-type acyl-transferase family protein; FUNCTIONS IN: transferase activity, transferring acyl groups other than amino-acyl 

groups, transferase activity; INVOLVED IN: biological_process unknown; LOCATED IN: cellular_component unknown; EXPRESSED IN: 22 plant 

structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Transferase (InterPro:IPR003480); BEST Arabidopsis thaliana 

protein match is: HXXXD-type acyl-transferase family protein (TAIR:AT5G07080.1); Has 2577 Blast hits to 2568 proteins in 134 species: Archae - 0; 

Bacteria - 0; Metazoa - 0; Fungi - 64; Plants - 2509; Viruses - 0; Other Eukaryotes - 4 (source: NCBI BLink). & (gnl|cdd|66174 : 228.0) no description 

available (original description: no original description) 
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16.2 secondary metabolism.phenylpropanoids ca01g30850 -1.176 

(at5g67150 : 150.0) HXXXD-type acyl-transferase family protein; FUNCTIONS IN: transferase activity, transferring acyl groups other than amino-acyl 

groups, transferase activity; INVOLVED IN: biological_process unknown; LOCATED IN: cellular_component unknown; EXPRESSED IN: 22 plant 

structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Transferase (InterPro:IPR003480); BEST Arabidopsis thaliana 

protein match is: HXXXD-type acyl-transferase family protein (TAIR:AT3G50280.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; 

Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|66174 : 100.0) no 

description available (original description: no original description) 

16.2 secondary metabolism.phenylpropanoids ca03g08340 -1.132 

(at1g31490 : 533.0) HXXXD-type acyl-transferase family protein; FUNCTIONS IN: transferase activity, transferring acyl groups other than amino-acyl 

groups, quinone binding, primary amine oxidase activity, copper ion binding, transferase activity; INVOLVED IN: oxidation reduction, amine metabolic 

process; LOCATED IN: chloroplast; EXPRESSED IN: 8 plant structures; EXPRESSED DURING: 4 anthesis, C globular stage, petal differentiation and 

expansion stage; CONTAINS InterPro DOMAIN/s: Copper amine oxidase, N-terminal (InterPro:IPR016182), Transferase (InterPro:IPR003480); BEST 

Arabidopsis thaliana protein match is: HXXXD-type acyl-transferase family protein (TAIR:AT1G78990.1); Has 2275 Blast hits to 2263 proteins in 126 

species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 38; Plants - 2233; Viruses - 0; Other Eukaryotes - 4 (source: NCBI BLink). & (gnl|cdd|66174 : 

238.0) no description available (original description: no original description) 

16.2 secondary metabolism.phenylpropanoids ca06g13750 -1.056 

(at1g32100 : 456.0) Encodes a pinoresinol reductase involved in lignan biosynthesis. Expressed strongly in roots and less strongly in stems. Shows 

specificity for pinoresinol and not lariciresinol.; pinoresinol reductase 1 (PRR1); CONTAINS InterPro DOMAIN/s: NAD(P)-binding domain 

(InterPro:IPR016040), NmrA-like (InterPro:IPR008030); BEST Arabidopsis thaliana protein match is: pinoresinol reductase 2 (TAIR:AT4G13660.1); 

Has 2085 Blast hits to 2085 proteins in 479 species: Archae - 27; Bacteria - 779; Metazoa - 2; Fungi - 496; Plants - 600; Viruses - 0; Other Eukaryotes - 

181 (source: NCBI BLink). & (gnl|cdd|86857 : 256.0) no description available (original description: no original description) 

16.2 secondary metabolism.phenylpropanoids ca09g17130 -1.053 

(at4g35160 : 353.0) O-methyltransferase family protein; FUNCTIONS IN: methyltransferase activity, O-methyltransferase activity, protein dimerization 

activity; LOCATED IN: cytosol; CONTAINS InterPro DOMAIN/s: Winged helix-turn-helix transcription repressor DNA-binding (InterPro:IPR011991), 

Plant methyltransferase dimerisation (InterPro:IPR012967), O-methyltransferase, family 2 (InterPro:IPR001077), O-methyltransferase, COMT, eukaryota 

(InterPro:IPR016461); BEST Arabidopsis thaliana protein match is: O-methyltransferase family protein (TAIR:AT4G35150.1); Has 3345 Blast hits to 

3334 proteins in 568 species: Archae - 3; Bacteria - 935; Metazoa - 112; Fungi - 688; Plants - 1514; Viruses - 0; Other Eukaryotes - 93 (source: NCBI 

BLink). & (gnl|cdd|38388 : 250.0) no description available & (gnl|cdd|85101 : 230.0) no description available (original description: no original 

description) 

16.2 secondary metabolism.phenylpropanoids ca04g23420 1.218 

(at2g33590 : 367.0) NAD(P)-binding Rossmann-fold superfamily protein; FUNCTIONS IN: coenzyme binding, binding, cinnamoyl-CoA reductase 

activity, catalytic activity; INVOLVED IN: response to cadmium ion, lignin biosynthetic process; LOCATED IN: cellular_component unknown; 

EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: NAD-dependent 

epimerase/dehydratase (InterPro:IPR001509), NAD(P)-binding domain (InterPro:IPR016040); BEST Arabidopsis thaliana protein match is: NAD(P)-

binding Rossmann-fold superfamily protein (TAIR:AT2G33600.1); Has 13062 Blast hits to 13044 proteins in 1974 species: Archae - 275; Bacteria - 

5592; Metazoa - 467; Fungi - 894; Plants - 2514; Viruses - 60; Other Eukaryotes - 3260 (source: NCBI BLink). & (gnl|cdd|36715 : 361.0) no description 

available & (gnl|cdd|30800 : 140.0) no description available (original description: no original description) 

16.2 secondary metabolism.phenylpropanoids ca01g07310 1.285 

(at4g30470 : 220.0) NAD(P)-binding Rossmann-fold superfamily protein; FUNCTIONS IN: coenzyme binding, binding, cinnamoyl-CoA reductase 

activity, catalytic activity; INVOLVED IN: lignin biosynthetic process, cellular metabolic process, metabolic process; LOCATED IN: cellular_component 

unknown; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: NAD-dependent 

epimerase/dehydratase (InterPro:IPR001509), NAD(P)-binding domain (InterPro:IPR016040); BEST Arabidopsis thaliana protein match is: NAD(P)-

binding Rossmann-fold superfamily protein (TAIR:AT2G23910.1); Has 3688 Blast hits to 3683 proteins in 622 species: Archae - 2; Bacteria - 557; 

Metazoa - 88; Fungi - 385; Plants - 2025; Viruses - 0; Other Eukaryotes - 631 (source: NCBI BLink). & (gnl|cdd|36715 : 190.0) no description available 

(original description: no original description) 

16.2 secondary metabolism.phenylpropanoids ca01g31700 1.727 

(at2g22570 : 150.0) encodes a nicotinamidase that converts nicotinamide into nicotinic acid. As such the encoded enzyme is involved in the pyridine 

nucleotide salvage pathway which may be connected to the de novo NAD biosynthesis through the ABA signaling pathway.; nicotinamidase 1 (NIC1); 

CONTAINS InterPro DOMAIN/s: Isochorismatase-like (InterPro:IPR000868); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; 

Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). (original description: no original 

description) 

16.2 secondary metabolism.phenylpropanoids ca04g03020 1.835 

(at1g32910 : 187.0) HXXXD-type acyl-transferase family protein; FUNCTIONS IN: transferase activity, transferring acyl groups other than amino-acyl 

groups, transferase activity; INVOLVED IN: biological_process unknown; LOCATED IN: cellular_component unknown; CONTAINS InterPro 

DOMAIN/s: Transferase (InterPro:IPR003480); BEST Arabidopsis thaliana protein match is: HXXXD-type acyl-transferase family protein 

(TAIR:AT1G78990.1); Has 2266 Blast hits to 2253 proteins in 120 species: Archae - 0; Bacteria - 2; Metazoa - 0; Fungi - 22; Plants - 2240; Viruses - 0; 

Other Eukaryotes - 2 (source: NCBI BLink). & (gnl|cdd|66174 : 138.0) no description available (original description: no original description) 

16.2 secondary metabolism.phenylpropanoids ca03g33060 2.249 

(at5g67150 : 314.0) HXXXD-type acyl-transferase family protein; FUNCTIONS IN: transferase activity, transferring acyl groups other than amino-acyl 

groups, transferase activity; INVOLVED IN: biological_process unknown; LOCATED IN: cellular_component unknown; EXPRESSED IN: 22 plant 

structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Transferase (InterPro:IPR003480); BEST Arabidopsis thaliana 

protein match is: HXXXD-type acyl-transferase family protein (TAIR:AT3G50280.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; 

Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|66174 : 217.0) no 

description available (original description: no original description) 

16.2 secondary metabolism.phenylpropanoids ca04g02720 2.386 

(at1g32910 : 492.0) HXXXD-type acyl-transferase family protein; FUNCTIONS IN: transferase activity, transferring acyl groups other than amino-acyl 

groups, transferase activity; INVOLVED IN: biological_process unknown; LOCATED IN: cellular_component unknown; CONTAINS InterPro 

DOMAIN/s: Transferase (InterPro:IPR003480); BEST Arabidopsis thaliana protein match is: HXXXD-type acyl-transferase family protein 

(TAIR:AT1G78990.1); Has 2266 Blast hits to 2253 proteins in 120 species: Archae - 0; Bacteria - 2; Metazoa - 0; Fungi - 22; Plants - 2240; Viruses - 0; 

Other Eukaryotes - 2 (source: NCBI BLink). & (gnl|cdd|66174 : 281.0) no description available (original description: no original description) 
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16.2.1.3 
secondary metabolism.phenylpropanoids.lignin 

biosynthesis.4CL 
ca01g08120 -2.052 

(at4g19010 : 662.0) AMP-dependent synthetase and ligase family protein; FUNCTIONS IN: 4-coumarate-CoA ligase activity; INVOLVED IN: metabolic 

process; EXPRESSED IN: 21 plant structures; EXPRESSED DURING: 11 growth stages; CONTAINS InterPro DOMAIN/s: AMP-binding, conserved 

site (InterPro:IPR020845), AMP-dependent synthetase/ligase (InterPro:IPR000873); BEST Arabidopsis thaliana protein match is: OPC-8:0 CoA ligase1 

(TAIR:AT1G20510.1); Has 83687 Blast hits to 76218 proteins in 3879 species: Archae - 1158; Bacteria - 54713; Metazoa - 3437; Fungi - 4716; Plants - 

2771; Viruses - 1; Other Eukaryotes - 16891 (source: NCBI BLink). & (gnl|cdd|36391 : 476.0) no description available & (gnl|cdd|30666 : 391.0) no 

description available (original description: no original description) 

16.2.1.3 
secondary metabolism.phenylpropanoids.lignin 

biosynthesis.4CL 
ca03g30500 -1.049 

(at3g21240 : 788.0) encodes an isoform of 4-coumarate:CoA ligase (4CL), which is involved in the last step of the general phenylpropanoid pathway. The 

catalytic efficiency was in the following (descending) order:  p-coumaric acid, caffeic acid, ferulic acid, 5-OH-ferulic acid and cinnamic acid. At4CL2 

was unable to use sinapic acid as substrate.; 4-coumarate:CoA ligase 2 (4CL2); CONTAINS InterPro DOMAIN/s: AMP-binding, conserved site 

(InterPro:IPR020845), AMP-dependent synthetase/ligase (InterPro:IPR000873); BEST Arabidopsis thaliana protein match is: 4-coumarate:CoA ligase 1 

(TAIR:AT1G51680.1); Has 86092 Blast hits to 78635 proteins in 3758 species: Archae - 1209; Bacteria - 54193; Metazoa - 3597; Fungi - 4717; Plants - 

2816; Viruses - 1; Other Eukaryotes - 19559 (source: NCBI BLink). & (gnl|cdd|36391 : 519.0) no description available & (gnl|cdd|30666 : 421.0) no 

description available (original description: no original description) 

16.2.1.5 
secondary metabolism.phenylpropanoids.lignin 

biosynthesis.C3H 
ca10g22120 -1.835 

(at2g40890 : 758.0) encodes coumarate 3-hydroxylase (C3H), a P450-dependent monooxygenase. Involved in lignin biosynthesis and flavonoid 

biosynthesis.  Also affects the biosynthesis of coumarins such as scopoletin and scopolin as a branching-out-pathway from the phenylpropanoid acid 

level.; cytochrome P450, family 98, subfamily A, polypeptide 3 (CYP98A3); FUNCTIONS IN: monooxygenase activity, p-coumarate 3-hydroxylase 

activity; INVOLVED IN: coumarin biosynthetic process, lignin biosynthetic process, phenylpropanoid biosynthetic process, flavonoid biosynthetic 

process; LOCATED IN: mitochondrion, endoplasmic reticulum, plasma membrane, microsome; EXPRESSED IN: 25 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Cytochrome P450 (InterPro:IPR001128), Cytochrome P450, E-class, group I 

(InterPro:IPR002401), Cytochrome P450, conserved site (InterPro:IPR017972); BEST Arabidopsis thaliana protein match is: cytochrome P450, family 

98, subfamily A, polypeptide 9 (TAIR:AT1G74550.1); Has 33899 Blast hits to 33682 proteins in 1752 species: Archae - 48; Bacteria - 3997; Metazoa - 

11870; Fungi - 7164; Plants - 9566; Viruses - 3; Other Eukaryotes - 1251 (source: NCBI BLink). & (gnl|cdd|35378 : 482.0) no description available & 

(gnl|cdd|84486 : 311.0) no description available (original description: no original description) 

16.2.1.10 
secondary metabolism.phenylpropanoids.lignin 

biosynthesis.CAD 
ca08g04950 -3.25 

(gnl|cdd|35246 : 217.0) no description available & (at4g39330 : 192.0) cinnamyl alcohol dehydrogenase 9 (CAD9); FUNCTIONS IN: oxidoreductase 

activity, zinc ion binding; INVOLVED IN: oxidation reduction; LOCATED IN: apoplast; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 

15 growth stages; CONTAINS InterPro DOMAIN/s: GroES-like (InterPro:IPR011032), Alcohol dehydrogenase GroES-like (InterPro:IPR013154), 

Alcohol dehydrogenase, zinc-containing, conserved site (InterPro:IPR002328), Alcohol dehydrogenase, C-terminal (InterPro:IPR013149), Alcohol 

dehydrogenase superfamily, zinc-containing (InterPro:IPR002085); BEST Arabidopsis thaliana protein match is: cinnamyl alcohol dehydrogenase 

homolog 3 (TAIR:AT2G21890.1); Has 37105 Blast hits to 37091 proteins in 3040 species: Archae - 773; Bacteria - 24856; Metazoa - 1252; Fungi - 2806; 

Plants - 2933; Viruses - 3; Other Eukaryotes - 4482 (source: NCBI BLink). & (gnl|cdd|31264 : 174.0) no description available (original description: no 

original description) 

16.2.1.10 
secondary metabolism.phenylpropanoids.lignin 

biosynthesis.CAD 
ca02g03280 -2.199 

(gnl|cdd|35246 : 432.0) no description available & (at4g39330 : 416.0) cinnamyl alcohol dehydrogenase 9 (CAD9); FUNCTIONS IN: oxidoreductase 

activity, zinc ion binding; INVOLVED IN: oxidation reduction; LOCATED IN: apoplast; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 

15 growth stages; CONTAINS InterPro DOMAIN/s: GroES-like (InterPro:IPR011032), Alcohol dehydrogenase GroES-like (InterPro:IPR013154), 

Alcohol dehydrogenase, zinc-containing, conserved site (InterPro:IPR002328), Alcohol dehydrogenase, C-terminal (InterPro:IPR013149), Alcohol 

dehydrogenase superfamily, zinc-containing (InterPro:IPR002085); BEST Arabidopsis thaliana protein match is: cinnamyl alcohol dehydrogenase 

homolog 3 (TAIR:AT2G21890.1); Has 37105 Blast hits to 37091 proteins in 3040 species: Archae - 773; Bacteria - 24856; Metazoa - 1252; Fungi - 2806; 

Plants - 2933; Viruses - 3; Other Eukaryotes - 4482 (source: NCBI BLink). & (gnl|cdd|31264 : 349.0) no description available (original description: no 

original description) 

16.2.1.6 
secondary metabolism.phenylpropanoids.lignin 

biosynthesis.CCoAOMT 
ca02g14450 -1.66 

(at4g34050 : 450.0) caffeoyl coenzyme A O-methyltransferase 1 (CCoAOMT1); FUNCTIONS IN: caffeoyl-CoA O-methyltransferase activity; 

INVOLVED IN: coumarin biosynthetic process, response to cadmium ion; LOCATED IN: cytosol; EXPRESSED IN: 24 plant structures; EXPRESSED 

DURING: 14 growth stages; CONTAINS InterPro DOMAIN/s: O-methyltransferase, family 3 (InterPro:IPR002935); BEST Arabidopsis thaliana protein 

match is: S-adenosyl-L-methionine-dependent methyltransferases superfamily protein (TAIR:AT4G26220.1); Has 3628 Blast hits to 3614 proteins in 

1109 species: Archae - 11; Bacteria - 2045; Metazoa - 117; Fungi - 47; Plants - 463; Viruses - 0; Other Eukaryotes - 945 (source: NCBI BLink). & 

(gnl|cdd|85557 : 320.0) no description available & (gnl|cdd|36876 : 285.0) no description available (original description: no original description) 

16.2.1.7 
secondary metabolism.phenylpropanoids.lignin 

biosynthesis.CCR1 
ca03g32090 -2.019 

(at1g15950 : 504.0) Encodes a cinnamoyl CoA reductase. Involved in lignin biosynthesis.; cinnamoyl coa reductase 1 (CCR1); CONTAINS InterPro 

DOMAIN/s: NAD-dependent epimerase/dehydratase (InterPro:IPR001509), NAD(P)-binding domain (InterPro:IPR016040); BEST Arabidopsis thaliana 

protein match is: cinnamoyl coa reductase (TAIR:AT1G80820.1); Has 11995 Blast hits to 11983 proteins in 1896 species: Archae - 218; Bacteria - 5371; 

Metazoa - 416; Fungi - 931; Plants - 2539; Viruses - 54; Other Eukaryotes - 2466 (source: NCBI BLink). & (gnl|cdd|36715 : 421.0) no description 

available & (gnl|cdd|30800 : 137.0) no description available (original description: no original description) 

16.2.1.7 
secondary metabolism.phenylpropanoids.lignin 

biosynthesis.CCR1 
ca02g29680 -1.302 

(at5g14700 : 259.0) NAD(P)-binding Rossmann-fold superfamily protein; FUNCTIONS IN: coenzyme binding, binding, cinnamoyl-CoA reductase 

activity, catalytic activity; INVOLVED IN: lignin biosynthetic process, cellular metabolic process, metabolic process; LOCATED IN: cellular_component 

unknown; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: NAD-dependent 

epimerase/dehydratase (InterPro:IPR001509), NAD(P)-binding domain (InterPro:IPR016040); BEST Arabidopsis thaliana protein match is: NAD(P)-

binding Rossmann-fold superfamily protein (TAIR:AT2G23910.1); Has 4116 Blast hits to 4108 proteins in 752 species: Archae - 4; Bacteria - 797; 

Metazoa - 69; Fungi - 490; Plants - 1968; Viruses - 42; Other Eukaryotes - 746 (source: NCBI BLink). & (gnl|cdd|36715 : 187.0) no description available 

(original description: no original description) 

16.2.1.9 
secondary metabolism.phenylpropanoids.lignin 

biosynthesis.COMT 
ca03g21160 -1.793 

(at5g54160 : 518.0) A caffeic acid/5-hydroxyferulic acid O-methyltransferase. Interacts with 14-4-3 proteins in yeast 2 hybrid assay.  AtOMT1 

(At5g54160) encodes a flavonol 3??-O-methyltransferase that is highly active towards quercetin and myricetin. The substrate specificity identifies the 

enzyme as flavonol 3??-methyltransferase which replaces the former annotation of the gene to encode a caffeic acid/5-hydroxyferulic acid O-
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methyltransferase; O-methyltransferase 1 (OMT1); FUNCTIONS IN: myricetin 3-O-methyltransferase activity, quercetin 3-O-methyltransferase activity, 

caffeate O-methyltransferase activity; INVOLVED IN: lignin biosynthetic process, flavonol biosynthetic process; LOCATED IN: cytosol, nucleus, 

plasma membrane, cytoplasm; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 14 growth stages; CONTAINS InterPro DOMAIN/s: 

Winged helix-turn-helix transcription repressor DNA-binding (InterPro:IPR011991), Plant methyltransferase dimerisation (InterPro:IPR012967), O-

methyltransferase, family 2 (InterPro:IPR001077), O-methyltransferase, COMT, eukaryota (InterPro:IPR016461); BEST Arabidopsis thaliana protein 

match is: O-methyltransferase family protein (TAIR:AT1G77520.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; 

Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|38388 : 350.0) no description available 

& (gnl|cdd|85101 : 331.0) no description available (original description: no original description) 

16.2.1.9 
secondary metabolism.phenylpropanoids.lignin 

biosynthesis.COMT 
ca03g21170 -1.067 

(at5g54160 : 356.0) A caffeic acid/5-hydroxyferulic acid O-methyltransferase. Interacts with 14-4-3 proteins in yeast 2 hybrid assay.  AtOMT1 

(At5g54160) encodes a flavonol 3??-O-methyltransferase that is highly active towards quercetin and myricetin. The substrate specificity identifies the 

enzyme as flavonol 3??-methyltransferase which replaces the former annotation of the gene to encode a caffeic acid/5-hydroxyferulic acid O-

methyltransferase; O-methyltransferase 1 (OMT1); FUNCTIONS IN: myricetin 3-O-methyltransferase activity, quercetin 3-O-methyltransferase activity, 

caffeate O-methyltransferase activity; INVOLVED IN: lignin biosynthetic process, flavonol biosynthetic process; LOCATED IN: cytosol, nucleus, 

plasma membrane, cytoplasm; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 14 growth stages; CONTAINS InterPro DOMAIN/s: 

Winged helix-turn-helix transcription repressor DNA-binding (InterPro:IPR011991), Plant methyltransferase dimerisation (InterPro:IPR012967), O-

methyltransferase, family 2 (InterPro:IPR001077), O-methyltransferase, COMT, eukaryota (InterPro:IPR016461); BEST Arabidopsis thaliana protein 

match is: O-methyltransferase family protein (TAIR:AT1G77520.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; 

Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|85101 : 277.0) no description available 

& (gnl|cdd|38388 : 256.0) no description available (original description: no original description) 

16.2.1.8 
secondary metabolism.phenylpropanoids.lignin 

biosynthesis.F5H 
ca12g09610 1.414 

(gnl|cdd|35378 : 468.0) no description available & (at4g36220 : 325.0) encodes ferulate 5-hydroxylase (F5H). Involved in lignin biosynthesis.; ferulic acid 

5-hydroxylase 1 (FAH1); FUNCTIONS IN: ferulate 5-hydroxylase activity, monooxygenase activity; INVOLVED IN: lignin biosynthetic process, 

response to UV-B, phenylpropanoid biosynthetic process; LOCATED IN: endoplasmic reticulum; EXPRESSED IN: 20 plant structures; EXPRESSED 

DURING: 12 growth stages; CONTAINS InterPro DOMAIN/s: Cytochrome P450 (InterPro:IPR001128), Cytochrome P450, E-class, group I 

(InterPro:IPR002401), Cytochrome P450, conserved site (InterPro:IPR017972); BEST Arabidopsis thaliana protein match is: Cytochrome P450 

superfamily protein (TAIR:AT5G04330.1); Has 34463 Blast hits to 34198 proteins in 1764 species: Archae - 58; Bacteria - 4180; Metazoa - 12146; Fungi 

- 7203; Plants - 9525; Viruses - 6; Other Eukaryotes - 1345 (source: NCBI BLink). & (gnl|cdd|84486 : 310.0) no description available (original 

description: no original description) 

16.2.1.8 
secondary metabolism.phenylpropanoids.lignin 

biosynthesis.F5H 
ca09g03960 1.502 

(gnl|cdd|35378 : 483.0) no description available & (at4g36220 : 368.0) encodes ferulate 5-hydroxylase (F5H). Involved in lignin biosynthesis.; ferulic acid 

5-hydroxylase 1 (FAH1); FUNCTIONS IN: ferulate 5-hydroxylase activity, monooxygenase activity; INVOLVED IN: lignin biosynthetic process, 

response to UV-B, phenylpropanoid biosynthetic process; LOCATED IN: endoplasmic reticulum; EXPRESSED IN: 20 plant structures; EXPRESSED 

DURING: 12 growth stages; CONTAINS InterPro DOMAIN/s: Cytochrome P450 (InterPro:IPR001128), Cytochrome P450, E-class, group I 

(InterPro:IPR002401), Cytochrome P450, conserved site (InterPro:IPR017972); BEST Arabidopsis thaliana protein match is: Cytochrome P450 

superfamily protein (TAIR:AT5G04330.1); Has 34463 Blast hits to 34198 proteins in 1764 species: Archae - 58; Bacteria - 4180; Metazoa - 12146; Fungi 

- 7203; Plants - 9525; Viruses - 6; Other Eukaryotes - 1345 (source: NCBI BLink). & (gnl|cdd|84486 : 319.0) no description available (original 

description: no original description) 

16.2.1.4 
secondary metabolism.phenylpropanoids.lignin 

biosynthesis.HCT 
ca07g01790 -1.944 

(at5g48930 : 525.0) At5g48930 has been shown to encode for the hydroxycinnamoyl-Coenzyme A shikimate/quinate hydroxycinnamoyltransferase 

(HCT) both synthesizing and catabolizing the hydroxycinnamoylesters (coumaroyl/caffeoyl shikimate and quinate) involved in the phenylpropanoid 

pathway.  Influence on the accumulation of flavonoids which in turn inhibit auxin transport and reduce plant growth.; hydroxycinnamoyl-CoA 

shikimate/quinate hydroxycinnamoyl transferase (HCT); CONTAINS InterPro DOMAIN/s: Transferase (InterPro:IPR003480); BEST Arabidopsis 

thaliana protein match is: HXXXD-type acyl-transferase family protein (TAIR:AT5G57840.1); Has 1807 Blast hits to 1807 proteins in 277 species: 

Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|66174 : 353.0) 

no description available (original description: no original description) 

16.2.1.4 
secondary metabolism.phenylpropanoids.lignin 

biosynthesis.HCT 
ca06g23320 -1.785 

(gnl|cdd|66174 : 252.0) no description available & (at5g48930 : 207.0) At5g48930 has been shown to encode for the hydroxycinnamoyl-Coenzyme A 

shikimate/quinate hydroxycinnamoyltransferase (HCT) both synthesizing and catabolizing the hydroxycinnamoylesters (coumaroyl/caffeoyl shikimate 

and quinate) involved in the phenylpropanoid pathway.  Influence on the accumulation of flavonoids which in turn inhibit auxin transport and reduce plant 

growth.; hydroxycinnamoyl-CoA shikimate/quinate hydroxycinnamoyl transferase (HCT); CONTAINS InterPro DOMAIN/s: Transferase 

(InterPro:IPR003480); BEST Arabidopsis thaliana protein match is: HXXXD-type acyl-transferase family protein (TAIR:AT5G57840.1); Has 1807 Blast 

hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI 

BLink). (original description: no original description) 

16.2.1.1 
secondary metabolism.phenylpropanoids.lignin 

biosynthesis.PAL 
ca10g12380 -2.603 

(at3g53260 : 1174.0) Encodes phenylalanine lyase. Arabidopsis has four PALs: AT2G37040 (PAL1), AT3G53260 (PAL2), AT5G04230 (PAL3) and 

AT3G10340 (PAL4).; phenylalanine ammonia-lyase 2 (PAL2); FUNCTIONS IN: phenylalanine ammonia-lyase activity; INVOLVED IN: response to 

oxidative stress, response to karrikin, phenylpropanoid biosynthetic process, response to wounding, defense response; LOCATED IN: cytoplasm; 

EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 14 growth stages; CONTAINS InterPro DOMAIN/s: Phenylalanine/histidine ammonia-

lyase (InterPro:IPR001106), Phenylalanine/histidine ammonia-lyases, active site (InterPro:IPR022313), L-Aspartase-like (InterPro:IPR008948), 

Phenylalanine ammonia-lyase (InterPro:IPR005922); BEST Arabidopsis thaliana protein match is: PHE ammonia lyase 1 (TAIR:AT2G37040.1); Has 

4835 Blast hits to 4816 proteins in 1397 species: Archae - 40; Bacteria - 2928; Metazoa - 79; Fungi - 127; Plants - 1172; Viruses - 0; Other Eukaryotes - 

489 (source: NCBI BLink). & (gnl|cdd|35443 : 1080.0) no description available & (gnl|cdd|84620 : 705.0) no description available (original description: 

no original description) 

16.2.1.1 
secondary metabolism.phenylpropanoids.lignin 

biosynthesis.PAL 
ca09g02430 -1.168 

(at2g37040 : 176.0) Encodes PAL1, a phenylalanine ammonia-lyase.  Arabidopsis has four PALs: AT2G37040 (PAL1), AT3G53260 (PAL2), 

AT5G04230 (PAL3) and AT3G10340 (PAL4).; PHE ammonia lyase 1 (PAL1); FUNCTIONS IN: phenylalanine ammonia-lyase activity; INVOLVED 



TRENDS IN SCIENCES 2024; 21(8): 7934                                            RESEARCH ARTICLE  

Bin Code Bin Name ID CaWDT-2 Description 

IN: in 10 processes; LOCATED IN: cytoplasm; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Phenylalanine/histidine ammonia-lyase (InterPro:IPR001106), Phenylalanine/histidine ammonia-lyases, active site (InterPro:IPR022313), L-

Aspartase-like (InterPro:IPR008948), Phenylalanine ammonia-lyase (InterPro:IPR005922); BEST Arabidopsis thaliana protein match is: phenylalanine 

ammonia-lyase 2 (TAIR:AT3G53260.1); Has 4888 Blast hits to 4867 proteins in 1414 species: Archae - 40; Bacteria - 2973; Metazoa - 79; Fungi - 127; 

Plants - 1176; Viruses - 0; Other Eukaryotes - 493 (source: NCBI BLink). & (gnl|cdd|35443 : 162.0) no description available & (gnl|cdd|84620 : 99.2) no 

description available (original description: no original description) 

16.2.1.1 
secondary metabolism.phenylpropanoids.lignin 

biosynthesis.PAL 
ca05g20790 -1.161 

(at3g53260 : 1145.0) Encodes phenylalanine lyase. Arabidopsis has four PALs: AT2G37040 (PAL1), AT3G53260 (PAL2), AT5G04230 (PAL3) and 

AT3G10340 (PAL4).; phenylalanine ammonia-lyase 2 (PAL2); FUNCTIONS IN: phenylalanine ammonia-lyase activity; INVOLVED IN: response to 

oxidative stress, response to karrikin, phenylpropanoid biosynthetic process, response to wounding, defense response; LOCATED IN: cytoplasm; 

EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 14 growth stages; CONTAINS InterPro DOMAIN/s: Phenylalanine/histidine ammonia-

lyase (InterPro:IPR001106), Phenylalanine/histidine ammonia-lyases, active site (InterPro:IPR022313), L-Aspartase-like (InterPro:IPR008948), 

Phenylalanine ammonia-lyase (InterPro:IPR005922); BEST Arabidopsis thaliana protein match is: PHE ammonia lyase 1 (TAIR:AT2G37040.1); Has 

4835 Blast hits to 4816 proteins in 1397 species: Archae - 40; Bacteria - 2928; Metazoa - 79; Fungi - 127; Plants - 1172; Viruses - 0; Other Eukaryotes - 

489 (source: NCBI BLink). & (gnl|cdd|35443 : 1051.0) no description available & (gnl|cdd|84620 : 679.0) no description available (original description: 

no original description) 

16.1 secondary metabolism.simple phenols ca02g24440 -4.97 

(at3g09220 : 704.0) putative laccase,  a member of laccase family of genes (17 members in Arabidopsis).; laccase 7 (LAC7); FUNCTIONS IN: laccase 

activity; INVOLVED IN: oxidation reduction, lignin catabolic process; LOCATED IN: endomembrane system, apoplast; EXPRESSED IN: 18 plant 

structures; EXPRESSED DURING: 7 growth stages; CONTAINS InterPro DOMAIN/s: Multicopper oxidase, type 3 (InterPro:IPR011707), Cupredoxin 

(InterPro:IPR008972), Laccase (InterPro:IPR017761), Multicopper oxidase, type 2 (InterPro:IPR011706), Multicopper oxidase, copper-binding site 

(InterPro:IPR002355), Multicopper oxidase, type 1 (InterPro:IPR001117); BEST Arabidopsis thaliana protein match is: Laccase/Diphenol oxidase family 

protein (TAIR:AT5G01050.1); Has 10354 Blast hits to 8703 proteins in 1520 species: Archae - 53; Bacteria - 4205; Metazoa - 505; Fungi - 3603; Plants - 

1597; Viruses - 0; Other Eukaryotes - 391 (source: NCBI BLink). & (gnl|cdd|36477 : 609.0) no description available & (gnl|cdd|87357 : 153.0) no 

description available (original description: no original description) 

16.1 secondary metabolism.simple phenols ca10g14030 -3.343 

(at2g38080 : 828.0) Encodes a protein with similarity to putative laccase, a member of laccase family (17 members in Arabidopsis). Might be involved in 

cell wall biosynthesis. Mutants have a mild irregular xylem phenotype.; IRREGULAR XYLEM 12 (IRX12); FUNCTIONS IN: laccase activity; 

INVOLVED IN: secondary cell wall biogenesis; LOCATED IN: endomembrane system, apoplast; EXPRESSED IN: 24 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Multicopper oxidase, type 3 (InterPro:IPR011707), Laccase (InterPro:IPR017761), 

Multicopper oxidase, type 2 (InterPro:IPR011706), Cupredoxin (InterPro:IPR008972), Multicopper oxidase, copper-binding site (InterPro:IPR002355), 

Multicopper oxidase, type 1 (InterPro:IPR001117); BEST Arabidopsis thaliana protein match is: laccase 10 (TAIR:AT5G01190.1); Has 9472 Blast hits to 

8326 proteins in 1422 species: Archae - 45; Bacteria - 3703; Metazoa - 467; Fungi - 3359; Plants - 1600; Viruses - 0; Other Eukaryotes - 298 (source: 

NCBI BLink). & (gnl|cdd|36477 : 596.0) no description available & (gnl|cdd|87357 : 151.0) no description available (original description: no original 

description) 

16.1 secondary metabolism.simple phenols ca02g22390 -2.469 

(at5g03260 : 810.0) putative laccase,  a member of laccase family of genes (17 members in Arabidopsis).; laccase 11 (LAC11); FUNCTIONS IN: laccase 

activity; INVOLVED IN: oxidation reduction, lignin catabolic process; LOCATED IN: endomembrane system, apoplast; EXPRESSED IN: 24 plant 

structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Multicopper oxidase, type 3 (InterPro:IPR011707), Laccase 

(InterPro:IPR017761), Multicopper oxidase, type 2 (InterPro:IPR011706), Cupredoxin (InterPro:IPR008972), Multicopper oxidase, copper-binding site 

(InterPro:IPR002355), Multicopper oxidase, type 1 (InterPro:IPR001117); BEST Arabidopsis thaliana protein match is: Laccase/Diphenol oxidase family 

protein (TAIR:AT2G38080.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; 

Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|36477 : 593.0) no description available & (gnl|cdd|87357 : 162.0) 

no description available (original description: no original description) 

16.1 secondary metabolism.simple phenols ca05g15510 -1.855 

(at5g05390 : 858.0) putative laccase,  a member of laccase family of genes (17 members in Arabidopsis).; laccase 12 (LAC12); FUNCTIONS IN: laccase 

activity; INVOLVED IN: oxidation reduction, lignin catabolic process; LOCATED IN: endomembrane system, apoplast; EXPRESSED IN: 7 plant 

structures; EXPRESSED DURING: petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Multicopper oxidase, type 3 

(InterPro:IPR011707), Laccase (InterPro:IPR017761), Multicopper oxidase, type 2 (InterPro:IPR011706), Cupredoxin (InterPro:IPR008972), Multicopper 

oxidase, copper-binding site (InterPro:IPR002355), Multicopper oxidase, type 1 (InterPro:IPR001117); BEST Arabidopsis thaliana protein match is: 

laccase 5 (TAIR:AT2G40370.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; 

Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|36477 : 624.0) no description available & (gnl|cdd|87357 : 170.0) no description 

available (original description: no original description) 

16.1 secondary metabolism.simple phenols ca09g06490 -1.71 

(at2g38080 : 833.0) Encodes a protein with similarity to putative laccase, a member of laccase family (17 members in Arabidopsis). Might be involved in 

cell wall biosynthesis. Mutants have a mild irregular xylem phenotype.; IRREGULAR XYLEM 12 (IRX12); FUNCTIONS IN: laccase act ivity; 

INVOLVED IN: secondary cell wall biogenesis; LOCATED IN: endomembrane system, apoplast; EXPRESSED IN: 24 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Multicopper oxidase, type 3 (InterPro:IPR011707), Laccase (InterPro:IPR017761), 

Multicopper oxidase, type 2 (InterPro:IPR011706), Cupredoxin (InterPro:IPR008972), Multicopper oxidase, copper-binding site (InterPro:IPR002355), 

Multicopper oxidase, type 1 (InterPro:IPR001117); BEST Arabidopsis thaliana protein match is: laccase 10 (TAIR:AT5G01190.1); Has 9472 Blast hits to 

8326 proteins in 1422 species: Archae - 45; Bacteria - 3703; Metazoa - 467; Fungi - 3359; Plants - 1600; Viruses - 0; Other Eukaryotes - 298 (source: 

NCBI BLink). & (gnl|cdd|36477 : 630.0) no description available & (gnl|cdd|87357 : 160.0) no description available (original description: no original 

description) 

16.1 secondary metabolism.simple phenols ca07g11100 -1.291 
(at3g09220 : 706.0) putative laccase,  a member of laccase family of genes (17 members in Arabidopsis).; laccase 7 (LAC7); FUNCTIONS IN: laccase 

activity; INVOLVED IN: oxidation reduction, lignin catabolic process; LOCATED IN: endomembrane system, apoplast; EXPRESSED IN: 18 plant 

structures; EXPRESSED DURING: 7 growth stages; CONTAINS InterPro DOMAIN/s: Multicopper oxidase, type 3 (InterPro:IPR011707), Cupredoxin 
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(InterPro:IPR008972), Laccase (InterPro:IPR017761), Multicopper oxidase, type 2 (InterPro:IPR011706), Multicopper oxidase, copper-binding site 

(InterPro:IPR002355), Multicopper oxidase, type 1 (InterPro:IPR001117); BEST Arabidopsis thaliana protein match is: Laccase/Diphenol oxidase family 

protein (TAIR:AT5G01050.1); Has 10354 Blast hits to 8703 proteins in 1520 species: Archae - 53; Bacteria - 4205; Metazoa - 505; Fungi - 3603; Plants - 

1597; Viruses - 0; Other Eukaryotes - 391 (source: NCBI BLink). & (gnl|cdd|36477 : 619.0) no description available & (gnl|cdd|87357 : 158.0) no 

description available (original description: no original description) 

16.1 secondary metabolism.simple phenols ca06g24750 -1.276 

(at2g29130 : 820.0) putative laccase, knockout mutant had reduced root elongation under PEG-induced dehydration; laccase 2 (LAC2); FUNCTIONS IN: 

laccase activity; INVOLVED IN: response to water deprivation; LOCATED IN: endomembrane system, apoplast; EXPRESSED IN: 6 plant structures; 

EXPRESSED DURING: petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Multicopper oxidase, type 3 (InterPro:IPR011707), 

Laccase (InterPro:IPR017761), Multicopper oxidase, type 2 (InterPro:IPR011706), Cupredoxin (InterPro:IPR008972), Multicopper oxidase, copper-

binding site (InterPro:IPR002355), Multicopper oxidase, type 1 (InterPro:IPR001117); BEST Arabidopsis thaliana protein match is: laccase 17 

(TAIR:AT5G60020.1); Has 9820 Blast hits to 8133 proteins in 1393 species: Archae - 28; Bacteria - 3936; Metazoa - 505; Fungi - 3408; Plants - 1575; 

Viruses - 0; Other Eukaryotes - 368 (source: NCBI BLink). & (gnl|cdd|36477 : 594.0) no description available & (gnl|cdd|87357 : 163.0) no description 

available (original description: no original description) 

16.1 secondary metabolism.simple phenols ca06g25100 1.654 

(at2g38080 : 748.0) Encodes a protein with similarity to putative laccase, a member of laccase family (17 members in Arabidopsis). Might be involved in 

cell wall biosynthesis. Mutants have a mild irregular xylem phenotype.; IRREGULAR XYLEM 12 (IRX12); FUNCTIONS IN: laccase act ivity; 

INVOLVED IN: secondary cell wall biogenesis; LOCATED IN: endomembrane system, apoplast; EXPRESSED IN: 24 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Multicopper oxidase, type 3 (InterPro:IPR011707), Laccase (InterPro:IPR017761), 

Multicopper oxidase, type 2 (InterPro:IPR011706), Cupredoxin (InterPro:IPR008972), Multicopper oxidase, copper-binding site (InterPro:IPR002355), 

Multicopper oxidase, type 1 (InterPro:IPR001117); BEST Arabidopsis thaliana protein match is: laccase 10 (TAIR:AT5G01190.1); Has 9472 Blast hits to 

8326 proteins in 1422 species: Archae - 45; Bacteria - 3703; Metazoa - 467; Fungi - 3359; Plants - 1600; Viruses - 0; Other Eukaryotes - 298 (source: 

NCBI BLink). & (gnl|cdd|36477 : 578.0) no description available & (gnl|cdd|87357 : 154.0) no description available (original description: no original 

description) 

16.1 secondary metabolism.simple phenols ca05g15540 1.758 

(at2g40370 : 843.0) putative laccase, a member of laccase family of genes (17 members in Arabidopsis).; laccase 5 (LAC5); FUNCTIONS IN: laccase 

activity; INVOLVED IN: response to copper ion; LOCATED IN: endomembrane system, apoplast; EXPRESSED IN: 8 plant structures; EXPRESSED 

DURING: 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Multicopper oxidase, type 3 (InterPro:IPR011707), 

Laccase (InterPro:IPR017761), Multicopper oxidase, type 2 (InterPro:IPR011706), Cupredoxin (InterPro:IPR008972), Multicopper oxidase, copper-

binding site (InterPro:IPR002355), Multicopper oxidase, type 1 (InterPro:IPR001117); BEST Arabidopsis thaliana protein match is: laccase 12 

(TAIR:AT5G05390.1); Has 10120 Blast hits to 8186 proteins in 1337 species: Archae - 37; Bacteria - 4008; Metazoa - 431; Fungi - 3685; Plants - 1575; 

Viruses - 0; Other Eukaryotes - 384 (source: NCBI BLink). & (gnl|cdd|36477 : 627.0) no description available & (gnl|cdd|87357 : 171.0) no description 

available (original description: no original description) 

16.1 secondary metabolism.simple phenols ca06g08300 2.164 

(at5g05390 : 845.0) putative laccase,  a member of laccase family of genes (17 members in Arabidopsis).; laccase 12 (LAC12); FUNCTIONS IN: laccase 

activity; INVOLVED IN: oxidation reduction, lignin catabolic process; LOCATED IN: endomembrane system, apoplast; EXPRESSED IN: 7 plant 

structures; EXPRESSED DURING: petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Multicopper oxidase, type 3 

(InterPro:IPR011707), Laccase (InterPro:IPR017761), Multicopper oxidase, type 2 (InterPro:IPR011706), Cupredoxin (InterPro:IPR008972), Multicopper 

oxidase, copper-binding site (InterPro:IPR002355), Multicopper oxidase, type 1 (InterPro:IPR001117); BEST Arabidopsis thaliana protein match is: 

laccase 5 (TAIR:AT2G40370.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; 

Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|36477 : 610.0) no description available & (gnl|cdd|87357 : 168.0) no description 

available (original description: no original description) 

16.1 secondary metabolism.simple phenols ca11g15140 2.865 

(at2g26250 : 845.0) epidermis-specific, encodes KCS10, a putative 3-ketoacyl-CoA synthase. probably involved in the synthesis of long-chain lipids 

found in the cuticle.; 3-ketoacyl-CoA synthase 10 (KCS10); FUNCTIONS IN: transferase activity, transferring acyl groups other than amino-acyl groups, 

catalytic activity, acyltransferase activity; INVOLVED IN: in 8 processes; LOCATED IN: endoplasmic reticulum, membrane; EXPRESSED IN: 26 plant 

structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Thiolase-like (InterPro:IPR016039), Very-long-chain 3-

ketoacyl-CoA synthase (InterPro:IPR012392), 3-Oxoacyl-[acyl-carrier-protein (ACP)] synthase III C-terminal (InterPro:IPR013747), FAE1/Type III 

polyketide synthase-like protein (InterPro:IPR013601), Thiolase-like, subgroup (InterPro:IPR016038); BEST Arabidopsis thaliana protein match is: 3-

ketoacyl-CoA synthase 4 (TAIR:AT1G19440.1); Has 1723 Blast hits to 1687 proteins in 351 species: Archae - 0; Bacteria - 632; Metazoa - 0; Fungi - 0; 

Plants - 985; Viruses - 0; Other Eukaryotes - 106 (source: NCBI BLink). & (gnl|cdd|87517 : 480.0) no description available (original description: no 

original description) 

16.1 secondary metabolism.simple phenols ca04g14850 3.828 

(at5g09360 : 614.0) putative laccase, a member of laccase family of genes (17 members in Arabidopsis).; laccase 14 (LAC14); FUNCTIONS IN: laccase 

activity; INVOLVED IN: oxidation reduction, lignin catabolic process; LOCATED IN: endomembrane system, apoplast; EXPRESSED IN: central cell, 

fruit; CONTAINS InterPro DOMAIN/s: Multicopper oxidase, type 3 (InterPro:IPR011707), Laccase (InterPro:IPR017761), Multicopper oxidase, type 2 

(InterPro:IPR011706), Cupredoxin (InterPro:IPR008972), Multicopper oxidase, copper-binding site (InterPro:IPR002355), Multicopper oxidase, type 1 

(InterPro:IPR001117); BEST Arabidopsis thaliana protein match is: laccase 12 (TAIR:AT5G05390.1); Has 9817 Blast hits to 8551 proteins in 1490 

species: Archae - 32; Bacteria - 4030; Metazoa - 479; Fungi - 3363; Plants - 1557; Viruses - 0; Other Eukaryotes - 356 (source: NCBI BLink). & 

(gnl|cdd|36477 : 531.0) no description available & (gnl|cdd|87357 : 141.0) no description available (original description: no original description) 

16.1 secondary metabolism.simple phenols ca04g14840 4.166 

(at5g09360 : 626.0) putative laccase, a member of laccase family of genes (17 members in Arabidopsis).; laccase 14 (LAC14); FUNCTIONS IN: laccase 

activity; INVOLVED IN: oxidation reduction, lignin catabolic process; LOCATED IN: endomembrane system, apoplast; EXPRESSED IN: central cell, 

fruit; CONTAINS InterPro DOMAIN/s: Multicopper oxidase, type 3 (InterPro:IPR011707), Laccase (InterPro:IPR017761), Multicopper oxidase, type 2 

(InterPro:IPR011706), Cupredoxin (InterPro:IPR008972), Multicopper oxidase, copper-binding site (InterPro:IPR002355), Multicopper oxidase, type 1 

(InterPro:IPR001117); BEST Arabidopsis thaliana protein match is: laccase 12 (TAIR:AT5G05390.1); Has 9817 Blast hits to 8551 proteins in 1490 
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species: Archae - 32; Bacteria - 4030; Metazoa - 479; Fungi - 3363; Plants - 1557; Viruses - 0; Other Eukaryotes - 356 (source: NCBI BLink). & 

(gnl|cdd|36477 : 554.0) no description available & (gnl|cdd|87357 : 144.0) no description available (original description: no original description) 

16.5.1.1.4.1 
secondary metabolism.sulfur-

containing.glucosinolates.synthesis.shared.CYP83B1 

phenylacetaldoxime monooxygenase 
ca06g02880 -2.954 

(gnl|cdd|35378 : 507.0) no description available & (at4g31500 : 484.0) Encodes an oxime-metabolizing enzyme in the biosynthetic pathway of 

glucosinolates.  Is required for phytochrome signal transduction in red light.   Mutation confers auxin overproduction.; ""cytochrome P450, family 83, 

subfamily B, polypeptide 1"" (CYP83B1); FUNCTIONS IN: oxidoreductase activity, acting on paired donors, with incorporation or reduction of 

molecular oxygen, NADH or NADPH as one donor, and incorporation of one atom of oxygen, oxygen binding; INVOLVED IN: in 9 processes; 

LOCATED IN: mitochondrion, endoplasmic reticulum, plasma membrane, membrane; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 13 

growth stages; CONTAINS InterPro DOMAIN/s: Cytochrome P450 (InterPro:IPR001128), Cytochrome P450, conserved site (InterPro:IPR017972), 

Cytochrome P450, E-class, group I (InterPro:IPR002401); BEST Arabidopsis thaliana protein match is: cytochrome P450, family 83, subfamily A, 

polypeptide 1 (TAIR:AT4G13770.1); Has 32513 Blast hits to 32256 proteins in 1630 species: Archae - 47; Bacteria - 2956; Metazoa - 11814; Fungi - 

7162; Plants - 9504; Viruses - 6; Other Eukaryotes - 1024 (source: NCBI BLink). & (gnl|cdd|84486 : 331.0) no description available (original description: 

no original description) 

16.5.99.1 secondary metabolism.sulfur-containing.misc.alliinase ca06g20030 -2.852 

(gnl|cdd|68439 : 460.0) no description available & (at4g24670 : 448.0) Encodes a protein with similarity to the TAA1 trytophan aminotransferase 

involved in IAA biosynthesis. Double mutant analyses suggest that this protein is involved in regulating many aspects of plant growth and development 

from embryogenesis to flower formation and plays a role in ethylene-mediated signaling.; tryptophan aminotransferase related 2 (TAR2); FUNCTIONS 

IN: L-tryptophan:2-oxoglutarate aminotransferase activity, carbon-sulfur lyase activity, L-tryptophan:pyruvate aminotransferase activity; INVOLVED IN: 

in 12 processes; LOCATED IN: endomembrane system; EXPRESSED IN: 21 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS 

InterPro DOMAIN/s: Pyridoxal phosphate-dependent transferase, major domain (InterPro:IPR015424), Pyridoxal phosphate-dependent transferase, major 

region, subdomain 1 (InterPro:IPR015421), Allinase, C-terminal (InterPro:IPR006948); BEST Arabidopsis thaliana protein match is: tryptophan 

aminotransferase related 1 (TAIR:AT1G23320.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; 

Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). (original description: no original description) 

16.7 secondary metabolism.wax ca07g20000 -1.453 

(at5g55360 : 160.0) MBOAT (membrane bound O-acyl transferase) family protein; CONTAINS InterPro DOMAIN/s: Wax synthase 

(InterPro:IPR017088); BEST Arabidopsis thaliana protein match is: MBOAT (membrane bound O-acyl transferase) family protein 

(TAIR:AT5G55350.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 

0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: no original description) 

16.7 secondary metabolism.wax ca04g04810 -1.305 

(at1g02205 : 723.0) Expression of the CER1 gene associated with production of stem epicuticular wax and pollen fertility. Biochemical studies showed 

that cer1 mutants are blocked in the conversion of stem wax C30 aldehydes to C29 alkanes, and they also lack the secondary alcohols and ketones. These 

suggested the CER1 protein is an aldehyde decarbonylase, but the exact molecular function of this protein remains to be determined.; ECERIFERUM 1 

(CER1); FUNCTIONS IN: aldehyde decarbonylase activity; INVOLVED IN: aldehyde catabolic process, wax biosynthetic process, cuticle development; 

LOCATED IN: endoplasmic reticulum; EXPRESSED IN: 18 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Fatty acid hydroxylase (InterPro:IPR006694), Uncharacterised protein, Wax2 C-terminal (InterPro:IPR021940); BEST Arabidopsis thaliana 

protein match is: Fatty acid hydroxylase superfamily (TAIR:AT1G02190.1). (original description: no original description) 

16.7 secondary metabolism.wax ca04g20720 1.16 

(at1g19440 : 651.0) Encodes KCS4, a member of the 3-ketoacyl-CoA synthase family involved in the biosynthesis of VLCFA (very long chain fatty 

acids).; 3-ketoacyl-CoA synthase 4 (KCS4); FUNCTIONS IN: transferase activity, transferring acyl groups other than amino-acyl groups, catalytic 

activity; INVOLVED IN: very long-chain fatty acid metabolic process, cuticle development; LOCATED IN: membrane; EXPRESSED IN: 25 plant 

structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Thiolase-like (InterPro:IPR016039), Very-long-chain 3-

ketoacyl-CoA synthase (InterPro:IPR012392), 3-Oxoacyl-[acyl-carrier-protein (ACP)] synthase III C-terminal (InterPro:IPR013747), FAE1/Type III 

polyketide synthase-like protein (InterPro:IPR013601), Thiolase-like, subgroup (InterPro:IPR016038); BEST Arabidopsis thaliana protein match is: 3-

ketoacyl-CoA synthase 9 (TAIR:AT2G16280.1); Has 4090 Blast hits to 4073 proteins in 972 species: Archae - 0; Bacteria - 1351; Metazoa - 0; Fungi - 9; 

Plants - 2623; Viruses - 0; Other Eukaryotes - 107 (source: NCBI BLink). & (gnl|cdd|87517 : 423.0) no description available (original description: no 

original description) 

16.7 secondary metabolism.wax ca02g23370 2.109 

(at1g68530 : 905.0) Encodes KCS6, a member of the 3-ketoacyl-CoA synthase family involved in the biosynthesis of VLCFA (very long chain fatty 

acids).; 3-ketoacyl-CoA synthase 6 (KCS6); FUNCTIONS IN: transferase activity, transferring acyl groups other than amino-acyl groups, catalytic 

activity; INVOLVED IN: in 7 processes; LOCATED IN: endoplasmic reticulum; EXPRESSED IN: 29 plant structures; EXPRESSED DURING: 13 

growth stages; CONTAINS InterPro DOMAIN/s: Thiolase-like (InterPro:IPR016039), FAE1/Type III polyketide synthase-like protein 

(InterPro:IPR013601), Thiolase-like, subgroup (InterPro:IPR016038); BEST Arabidopsis thaliana protein match is: 3-ketoacyl-CoA synthase 5 

(TAIR:AT1G25450.1); Has 1620 Blast hits to 1616 proteins in 389 species: Archae - 0; Bacteria - 691; Metazoa - 0; Fungi - 0; Plants - 849; Viruses - 0; 

Other Eukaryotes - 80 (source: NCBI BLink). & (gnl|cdd|87517 : 508.0) no description available (original description: no original description) 

16.7 secondary metabolism.wax ca03g30450 2.24 

(at5g57800 : 848.0) encodes a transmembrane protein with similarity to the sterol desaturase family at the N-terminus and to the short-chain 

dehydrogenase/reductase family at the C-terminus. Mutant analyses indicate this protein is involved in cuticle membrane and wax biosynthesis.; 

ECERIFERUM 3 (CER3); FUNCTIONS IN: oxidoreductase activity, binding, iron ion binding, catalytic activity; INVOLVED IN: cuticle hydrocarbon 

biosynthetic process, response to salt stress, pollen sperm cell differentiation, wax biosynthetic process, cuticle development; LOCATED IN: plasma 

membrane, membrane; EXPRESSED IN: 27 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: NAD(P)-

binding domain (InterPro:IPR016040), Fatty acid hydroxylase (InterPro:IPR006694), Uncharacterised protein, Wax2 C-terminal (InterPro:IPR021940); 

BEST Arabidopsis thaliana protein match is: Fatty acid hydroxylase superfamily (TAIR:AT1G02205.2); Has 879 Blast hits to 877 proteins in 232 species: 

Archae - 0; Bacteria - 279; Metazoa - 24; Fungi - 149; Plants - 340; Viruses - 0; Other Eukaryotes - 87 (source: NCBI BLink). (original description: no 

original description) 

16.7 secondary metabolism.wax ca09g18740 3.483 
(at5g57800 : 864.0) encodes a transmembrane protein with similarity to the sterol desaturase family at the N-terminus and to the short-chain 

dehydrogenase/reductase family at the C-terminus. Mutant analyses indicate this protein is involved in cuticle membrane and wax biosynthesis.; 

ECERIFERUM 3 (CER3); FUNCTIONS IN: oxidoreductase activity, binding, iron ion binding, catalytic activity; INVOLVED IN: cuticle hydrocarbon 
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biosynthetic process, response to salt stress, pollen sperm cell differentiation, wax biosynthetic process, cuticle development; LOCATED IN: plasma 

membrane, membrane; EXPRESSED IN: 27 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: NAD(P)-

binding domain (InterPro:IPR016040), Fatty acid hydroxylase (InterPro:IPR006694), Uncharacterised protein, Wax2 C-terminal (InterPro:IPR021940); 

BEST Arabidopsis thaliana protein match is: Fatty acid hydroxylase superfamily (TAIR:AT1G02205.2); Has 879 Blast hits to 877 proteins in 232 species: 

Archae - 0; Bacteria - 279; Metazoa - 24; Fungi - 149; Plants - 340; Viruses - 0; Other Eukaryotes - 87 (source: NCBI BLink). (original description: no 

original description) 

16.7 secondary metabolism.wax ca10g10220 4.019 

(at1g02205 : 766.0) Expression of the CER1 gene associated with production of stem epicuticular wax and pollen fertility. Biochemical studies showed 

that cer1 mutants are blocked in the conversion of stem wax C30 aldehydes to C29 alkanes, and they also lack the secondary alcohols and ketones. These 

suggested the CER1 protein is an aldehyde decarbonylase, but the exact molecular function of this protein remains to be determined.; ECERIFERUM 1 

(CER1); FUNCTIONS IN: aldehyde decarbonylase activity; INVOLVED IN: aldehyde catabolic process, wax biosynthetic process, cuticle development; 

LOCATED IN: endoplasmic reticulum; EXPRESSED IN: 18 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Fatty acid hydroxylase (InterPro:IPR006694), Uncharacterised protein, Wax2 C-terminal (InterPro:IPR021940); BEST Arabidopsis thaliana 

protein match is: Fatty acid hydroxylase superfamily (TAIR:AT1G02190.1). (original description: no original description) 
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10.5 cell wall.cell wall proteins ca03g24610 1.409 1.837 

(at1g12560 : 328.0) Member of Alpha-Expansin Gene Family. Naming convention from the Expansin Working Group (Kende et al, 2004. Plant Mol Bio).  

Containing a conserved root hair-specific cis-element RHE.  Expressed specifically in root hair cell.; expansin A7 (EXPA7); INVOLVED IN: plant-type 

cell wall modification involved in multidimensional cell growth, unidimensional cell growth, plant-type cell wall loosening; LOCATED IN: 

endomembrane system, extracellular region; EXPRESSED IN: sperm cell, root hair, root; CONTAINS InterPro DOMAIN/s: Barwin-related 

endoglucanase (InterPro:IPR009009), Pollen allergen, N-terminal (InterPro:IPR014734), Expansin (InterPro:IPR002963), Rare lipoprotein A 

(InterPro:IPR005132), Expansin/Lol pI (InterPro:IPR007118), Expansin 45, endoglucanase-like (InterPro:IPR007112), Pollen allergen/expansin, C-

terminal (InterPro:IPR007117); BEST Arabidopsis thaliana protein match is: expansin A18 (TAIR:AT1G62980.1); Has 2192 Blast hits to 2189 proteins 

in 166 species: Archae - 0; Bacteria - 20; Metazoa - 0; Fungi - 53; Plants - 2083; Viruses - 0; Other Eukaryotes - 36 (source: NCBI BLink). & 

(gnl|cdd|85405 : 86.8) no description available (original description: no original description) 

10.5.1.1 cell wall.cell wall proteins.AGPs.AGP ca09g13980 -2.144 -2.079 

(at3g03050 : 1945.0) encodes a cellulose synthase like protein. mutations initiate root  hairs that rupture at their tip soon after initiation. is required for the 

synthesis of a  noncellulosic wall polysaccharide.; cellulose synthase-like D3 (CSLD3); FUNCTIONS IN: cellulose synthase activity, transferase activity, 

transferring glycosyl groups; INVOLVED IN: response to cyclopentenone, plant-type cell wall biogenesis, response to cold, polysaccharide biosynthetic 

process; LOCATED IN: Golgi apparatus, endoplasmic reticulum, plasma membrane; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 13 

growth stages; CONTAINS InterPro DOMAIN/s: Cellulose synthase (InterPro:IPR005150); BEST Arabidopsis thaliana protein match is: cellulose-

synthase like D2 (TAIR:AT5G16910.1); Has 3102 Blast hits to 2806 proteins in 639 species: Archae - 29; Bacteria - 1146; Metazoa - 1; Fungi - 6; Plants 

- 1829; Viruses - 5; Other Eukaryotes - 86 (source: NCBI BLink). & (gnl|cdd|67186 : 1376.0) no description available (original description: no original 

description) 

10.5.1.1 cell wall.cell wall proteins.AGPs.AGP ca09g14130 -1.615 -4.089 

(at1g08200 : 736.0) Encodes a putative UDP-D-apiose/UPD-D-xylose synthetase.; UDP-D-apiose/UDP-D-xylose synthase 2 (AXS2); FUNCTIONS IN: 

UDP-glucuronate decarboxylase activity; INVOLVED IN: nucleotide-sugar biosynthetic process; LOCATED IN: apoplast, cytoplasm; EXPRESSED IN: 

fruit, guard cell, cultured cell, leaf; EXPRESSED DURING: seedling growth; CONTAINS InterPro DOMAIN/s: NAD-dependent epimerase/dehydratase 

(InterPro:IPR001509), NAD(P)-binding domain (InterPro:IPR016040); BEST Arabidopsis thaliana protein match is: UDP-D-apiose/UDP-D-xylose 

synthase 1 (TAIR:AT2G27860.1); Has 18414 Blast hits to 18403 proteins in 2616 species: Archae - 518; Bacteria - 11662; Metazoa - 253; Fungi - 80; 

Plants - 1043; Viruses - 12; Other Eukaryotes - 4846 (source: NCBI BLink). & (gnl|cdd|36642 : 382.0) no description available & (gnl|cdd|84032 : 251.0) 

no description available (original description: no original description) 

10.5.1.1 cell wall.cell wall proteins.AGPs.AGP ca06g23730 -1.595 -2.554 

(at3g07970 : 399.0) Required for pollen separation during normal development. In qrt mutants, the outer walls of the four meiotic products of the pollen 

mother cell are fused, and pollen grains are released in tetrads.May be required for cell type-specific pectin degradation.; QUARTET 2 (QRT2); 

FUNCTIONS IN: polygalacturonase activity; INVOLVED IN: in 6 processes; LOCATED IN: endomembrane system; EXPRESSED IN: 9 plant 

structures; EXPRESSED DURING: 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Pectin lyase fold/virulence 

factor (InterPro:IPR011050), Glycoside hydrolase, family 28 (InterPro:IPR000743), Parallel beta-helix repeat (InterPro:IPR006626); BEST Arabidopsis 

thaliana protein match is: Pectin lyase-like superfamily protein (TAIR:AT3G57510.1); Has 4184 Blast hits to 4170 proteins in 494 species: Archae - 6; 

Bacteria - 1270; Metazoa - 14; Fungi - 1271; Plants - 1492; Viruses - 0; Other Eukaryotes - 131 (source: NCBI BLink). & (gnl|cdd|84675 : 298.0) no 

description available (original description: no original description) 

10.5.1.1 cell wall.cell wall proteins.AGPs.AGP ca10g01190 -1.457 -1.876 

(at1g32170 : 416.0) xyloglucan endotransglycosylase-related protein (XTR4); xyloglucan endotransglucosylase/hydrolase 30 (XTH30); FUNCTIONS IN: 

hydrolase activity, acting on glycosyl bonds, xyloglucan:xyloglucosyl transferase activity, hydrolase activity, hydrolyzing O-glycosyl compounds; 

INVOLVED IN: carbohydrate metabolic process, cellular glucan metabolic process; LOCATED IN: endomembrane system, cell wall, apoplast; 

EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 12 growth stages; CONTAINS InterPro DOMAIN/s: Xyloglucan 

endotransglucosylase/hydrolase (InterPro:IPR016455), Xyloglucan endo-transglycosylase, C-terminal (InterPro:IPR010713), Concanavalin A-like 

lectin/glucanase, subgroup (InterPro:IPR013320), Concanavalin A-like lectin/glucanase (InterPro:IPR008985), Glycoside hydrolase, family 16 

(InterPro:IPR000757); BEST Arabidopsis thaliana protein match is: xyloglucan endotransglucosylase/hydrolase 29 (TAIR:AT4G18990.1); Has 2058 

Blast hits to 2046 proteins in 299 species: Archae - 2; Bacteria - 244; Metazoa - 0; Fungi - 398; Plants - 1344; Viruses - 0; Other Eukaryotes - 70 (source: 

NCBI BLink). & (gnl|cdd|29536 : 272.0) no description available (original description: no original description) 

10.5.1.1 cell wall.cell wall proteins.AGPs.AGP ca09g02840 -1.193 -1.815 

(at1g02640 : 1170.0) encodes a protein similar to a beta-xylosidase located in the extracellular matrix. This is a member of glycosyl hydrolase family 3 

and has six other closely related members.; beta-xylosidase 2 (BXL2); FUNCTIONS IN: hydrolase activity, hydrolyzing O-glycosyl compounds; 

INVOLVED IN: carbohydrate metabolic process; LOCATED IN: plant-type cell wall; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 

growth stages; CONTAINS InterPro DOMAIN/s: Glycoside hydrolase, family 3, N-terminal (InterPro:IPR001764), Glycoside hydrolase, family 3, C-

terminal (InterPro:IPR002772), Glycoside hydrolase, catalytic core (InterPro:IPR017853); BEST Arabidopsis thaliana protein match is: beta-xylosidase 1 

(TAIR:AT5G49360.1); Has 9578 Blast hits to 8300 proteins in 1224 species: Archae - 65; Bacteria - 5802; Metazoa - 17; Fungi - 1614; Plants - 527; 

Viruses - 0; Other Eukaryotes - 1553 (source: NCBI BLink). & (gnl|cdd|85764 : 207.0) no description available (original description: no original 

description) 

10.5.1.1 cell wall.cell wall proteins.AGPs.AGP ca11g19170  -1.31 

(at4g19420 : 610.0) Pectinacetylesterase family protein; CONTAINS InterPro DOMAIN/s: Pectinacetylesterase (InterPro:IPR004963); BEST Arabidopsis 

thaliana protein match is: Pectinacetylesterase family protein (TAIR:AT4G19410.1); Has 543 Blast hits to 535 proteins in 96 species: Archae - 2; Bacteria 

- 44; Metazoa - 119; Fungi - 0; Plants - 298; Viruses - 0; Other Eukaryotes - 80 (source: NCBI BLink). & (gnl|cdd|66926 : 577.0) no description available 

& (gnl|cdd|39488 : 563.0) no description available (original description: no original description) 

10.5.1.1 cell wall.cell wall proteins.AGPs.AGP ca03g27010  -1.221 

(at4g31590 : 1026.0) encodes a gene similar to cellulose synthase; Cellulose-synthase-like C5 (CSLC5); FUNCTIONS IN: cellulose synthase activity, 

transferase activity, transferring glycosyl groups; INVOLVED IN: biological_process unknown; LOCATED IN: nucleus; EXPRESSED IN: 23 plant 

structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Glycosyl transferase, family 2 (InterPro:IPR001173); BEST 

Arabidopsis thaliana protein match is: Glycosyl transferase family 2 protein (TAIR:AT2G24630.1); Has 5645 Blast hits to 5642 proteins in 1596 species: 
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Archae - 219; Bacteria - 4417; Metazoa - 64; Fungi - 93; Plants - 510; Viruses - 16; Other Eukaryotes - 326 (source: NCBI BLink). & (gnl|cdd|31408 : 

141.0) no description available (original description: no original description) 

10.5.1.1 cell wall.cell wall proteins.AGPs.AGP ca07g10820  -1.104 

(at1g12560 : 309.0) Member of Alpha-Expansin Gene Family. Naming convention from the Expansin Working Group (Kende et al, 2004. Plant Mol Bio).  

Containing a conserved root hair-specific cis-element RHE.  Expressed specifically in root hair cell.; expansin A7 (EXPA7); INVOLVED IN: plant-type 

cell wall modification involved in multidimensional cell growth, unidimensional cell growth, plant-type cell wall loosening; LOCATED IN: 

endomembrane system, extracellular region; EXPRESSED IN: sperm cell, root hair, root; CONTAINS InterPro DOMAIN/s: Barwin-related 

endoglucanase (InterPro:IPR009009), Pollen allergen, N-terminal (InterPro:IPR014734), Expansin (InterPro:IPR002963), Rare lipoprotein A 

(InterPro:IPR005132), Expansin/Lol pI (InterPro:IPR007118), Expansin 45, endoglucanase-like (InterPro:IPR007112), Pollen allergen/expansin, C-

terminal (InterPro:IPR007117); BEST Arabidopsis thaliana protein match is: expansin A18 (TAIR:AT1G62980.1); Has 2192 Blast hits to 2189 proteins 

in 166 species: Archae - 0; Bacteria - 20; Metazoa - 0; Fungi - 53; Plants - 2083; Viruses - 0; Other Eukaryotes - 36 (source: NCBI BLink). & 

(gnl|cdd|86296 : 84.1) no description available (original description: no original description) 

10.5.1.1 cell wall.cell wall proteins.AGPs.AGP ca10g15260  1.335 

(at4g23990 : 674.0) encodes a protein similar to cellulose synthase; cellulose synthase like G3 (CSLG3); FUNCTIONS IN: cellulose synthase activity, 

transferase activity, transferring glycosyl groups, transferase activity; INVOLVED IN: cellulose biosynthetic process, polysaccharide biosynthetic 

process; LOCATED IN: membrane; EXPRESSED IN: 13 plant structures; EXPRESSED DURING: 8 growth stages; CONTAINS InterPro DOMAIN/s: 

Cellulose synthase (InterPro:IPR005150); BEST Arabidopsis thaliana protein match is: cellulose synthase like G1 (TAIR:AT4G24010.1); Has 2576 Blast 

hits to 2006 proteins in 301 species: Archae - 0; Bacteria - 469; Metazoa - 0; Fungi - 15; Plants - 2040; Viruses - 0; Other Eukaryotes - 52 (source: NCBI 

BLink). & (gnl|cdd|67186 : 250.0) no description available (original description: no original description) 

10.5.1.1 cell wall.cell wall proteins.AGPs.AGP ca10g15250  1.667 

(at1g31070 : 613.0) Encodes a protein that functions as an N-acetylglucosamine-1-phosphate uridylyltransferase that catalyzes the formation of UDP-N-

acetylglucosamine (UDP-GlcNAc). This is an essential precursor for glycolipid and glycoprotein synthesis and is also used for regulatory protein 

modification in signaling pathways. The enzyme can also catalyze the reverse reaction using both UDP-GlcNAc and the less common UDP-N-

acetylgalactosamine as substrates.; N-acetylglucosamine-1-phosphate uridylyltransferase 1 (GlcNAc1pUT1); FUNCTIONS IN: UDP-N-

acetylglucosamine diphosphorylase activity, UDP-N-acetylgalactosamine diphosphorylase activity; INVOLVED IN: UDP-N-acetylglucosamine 

metabolic process, UDP-N-acetylgalactosamine metabolic process; LOCATED IN: plasma membrane; EXPRESSED IN: 25 plant structures; 

EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: UTP--glucose-1-phosphate uridylyltransferase (InterPro:IPR002618); 

BEST Arabidopsis thaliana protein match is: N-acetylglucosamine-1-phosphate uridylyltransferase 2 (TAIR:AT2G35020.1); Has 1399 Blast hits to 1393 

proteins in 421 species: Archae - 0; Bacteria - 358; Metazoa - 399; Fungi - 277; Plants - 154; Viruses - 0; Other Eukaryotes - 211 (source: NCBI BLink). 

& (gnl|cdd|37599 : 437.0) no description available & (gnl|cdd|34006 : 213.0) no description available (original description: no original description) 

10.5.4 cell wall.cell wall proteins.HRGP ca11g20290  -1.044 

(at1g11580 : 620.0) methylesterase PCR A (PMEPCRA); FUNCTIONS IN: enzyme inhibitor activity, pectinesterase activity; INVOLVED IN: cell wall 

modification; LOCATED IN: cell wall, plasma membrane, plant-type cell wall; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 13 growth 

stages; CONTAINS InterPro DOMAIN/s: Pectinesterase, active site (InterPro:IPR018040), Pectin lyase fold/virulence factor (InterPro:IPR011050), 

Pectinesterase inhibitor (InterPro:IPR006501), Pectinesterase, catalytic (InterPro:IPR000070), Pectin lyase fold (InterPro:IPR012334); BEST Arabidopsis 

thaliana protein match is: Plant invertase/pectin methylesterase inhibitor superfamily (TAIR:AT1G11590.1); Has 3127 Blast hits to 3075 proteins in 484 

species: Archae - 6; Bacteria - 913; Metazoa - 1; Fungi - 197; Plants - 1984; Viruses - 0; Other Eukaryotes - 26 (source: NCBI BLink). & (gnl|cdd|85238 : 

546.0) no description available (original description: no original description) 

10.5.3 cell wall.cell wall proteins.LRR ca07g14100 -1.991 -1.993 

(at2g39700 : 412.0) putative expansin. Naming convention from the Expansin Working Group (Kende et al, 2004. Plant Mol Bio).  Involved in the 

formation of nematode-induced syncytia in roots of Arabidopsis thaliana.; expansin A4 (EXPA4); CONTAINS InterPro DOMAIN/s: Barwin-related 

endoglucanase (InterPro:IPR009009), Pollen allergen, N-terminal (InterPro:IPR014734), Expansin (InterPro:IPR002963), Rare lipoprotein A 

(InterPro:IPR005132), Expansin/Lol pI (InterPro:IPR007118), Expansin 45, endoglucanase-like (InterPro:IPR007112), Pollen allergen/expansin, C-

terminal (InterPro:IPR007117); BEST Arabidopsis thaliana protein match is: expansin A16 (TAIR:AT3G55500.1); Has 2158 Blast hits to 2155 proteins 

in 155 species: Archae - 0; Bacteria - 2; Metazoa - 0; Fungi - 41; Plants - 2085; Viruses - 0; Other Eukaryotes - 30 (source: NCBI BLink). & 

(gnl|cdd|85405 : 103.0) no description available (original description: no original description) 

10.5.3 cell wall.cell wall proteins.LRR ca04g18310 2.091 2.102 

(at4g22080 : 516.0) root hair specific 14 (RHS14); FUNCTIONS IN: lyase activity, pectate lyase activity; INVOLVED IN: biological_process unknown; 

LOCATED IN: endomembrane system; EXPRESSED IN: root hair; CONTAINS InterPro DOMAIN/s: Pectin lyase fold/virulence factor 

(InterPro:IPR011050), AmbAllergen (InterPro:IPR018082), Pectate lyase/Amb allergen (InterPro:IPR002022), Pectin lyase fold (InterPro:IPR012334), 

Parallel beta-helix repeat (InterPro:IPR006626); BEST Arabidopsis thaliana protein match is: Pectin lyase-like superfamily protein 

(TAIR:AT4G22090.1); Has 1685 Blast hits to 1680 proteins in 281 species: Archae - 2; Bacteria - 749; Metazoa - 0; Fungi - 223; Plants - 700; Viruses - 

0; Other Eukaryotes - 11 (source: NCBI BLink). & (gnl|cdd|47932 : 235.0) no description available (original description: no original description) 

10.5.3 cell wall.cell wall proteins.LRR ca08g05390  -1.006 

(at5g04960 : 570.0) Plant invertase/pectin methylesterase inhibitor superfamily; FUNCTIONS IN: enzyme inhibitor activity, pectinesterase activity; 

INVOLVED IN: cell wall modification; LOCATED IN: cell wall, plant-type cell wall; EXPRESSED IN: flower, root; CONTAINS InterPro DOMAIN/s: 

Pectinesterase, active site (InterPro:IPR018040), Pectin lyase fold/virulence factor (InterPro:IPR011050), Pectinesterase, catalytic (InterPro:IPR000070), 

Pectinesterase inhibitor (InterPro:IPR006501), Pectin lyase fold (InterPro:IPR012334); BEST Arabidopsis thaliana protein match is: root hair specific 12 

(TAIR:AT3G10710.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 

0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|85238 : 497.0) no description available (original description: no original description) 

10.5.2 
cell wall.cell wall proteins.proline rich 

proteins 
ca08g18880  -1.037 

(at5g60920 : 359.0) Encodes a glycosylphosphatidylinositol-anchored protein localized primarily in the plasma membrane of the longitudinal sides of root 

cells. Necessary for oriented cell expansion in Arabidopsis.  Cob mutants have abnormal roots that expand radially rather than longitudinally under certain 

growth conditions.; COBRA (COB); FUNCTIONS IN: molecular_function unknown; INVOLVED IN: response to salt stress, multidimensional cell 

growth, cellulose microfibril organization; LOCATED IN: in 6 components; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth 

stages; CONTAINS InterPro DOMAIN/s: Glycosyl-phosphatidyl inositol-anchored, plant (InterPro:IPR006918), COBRA-like (InterPro:IPR017391); 

BEST Arabidopsis thaliana protein match is: COBRA-like protein 1 precursor (TAIR:AT3G02210.1); Has 30201 Blast hits to 17322 proteins in 780 

species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & 

(gnl|cdd|86733 : 187.0) no description available (original description: no original description) 
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10.5.5 cell wall.cell wall proteins.RGP ca11g03330  -1.026 

(at1g67750 : 599.0) Pectate lyase family protein; FUNCTIONS IN: pectate lyase activity; INVOLVED IN: biological_process unknown; LOCATED IN: 

endomembrane system; EXPRESSED IN: 21 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Pectin lyase 

fold/virulence factor (InterPro:IPR011050), AmbAllergen (InterPro:IPR018082), Pectate lyase/Amb allergen (InterPro:IPR002022), Pectin lyase fold 

(InterPro:IPR012334), Parallel beta-helix repeat (InterPro:IPR006626); BEST Arabidopsis thaliana protein match is: Pectin lyase-like superfamily protein 

(TAIR:AT5G63180.1); Has 1739 Blast hits to 1731 proteins in 272 species: Archae - 0; Bacteria - 767; Metazoa - 0; Fungi - 258; Plants - 701; Viruses - 

0; Other Eukaryotes - 13 (source: NCBI BLink). & (gnl|cdd|47932 : 235.0) no description available (original description: no original description) 

10.2 cell wall.cellulose synthesis ca09g01490 -1.07 -1.83 

(at4g23990 : 459.0) encodes a protein similar to cellulose synthase; cellulose synthase like G3 (CSLG3); FUNCTIONS IN: cellulose synthase activity, 

transferase activity, transferring glycosyl groups, transferase activity; INVOLVED IN: cellulose biosynthetic process, polysaccharide biosynthetic 

process; LOCATED IN: membrane; EXPRESSED IN: 13 plant structures; EXPRESSED DURING: 8 growth stages; CONTAINS InterPro DOMAIN/s: 

Cellulose synthase (InterPro:IPR005150); BEST Arabidopsis thaliana protein match is: cellulose synthase like G1 (TAIR:AT4G24010.1); Has 2576 Blast 

hits to 2006 proteins in 301 species: Archae - 0; Bacteria - 469; Metazoa - 0; Fungi - 15; Plants - 2040; Viruses - 0; Other Eukaryotes - 52 (source: NCBI 

BLink). & (gnl|cdd|67186 : 443.0) no description available (original description: no original description) 

10.2 cell wall.cellulose synthesis ca12g05760 3.238 3.831 

(at4g28850 : 332.0) xyloglucan endotransglucosylase/hydrolase 26 (XTH26); FUNCTIONS IN: hydrolase activity, acting on glycosyl bonds, hydrolase 

activity, hydrolyzing O-glycosyl compounds, xyloglucan:xyloglucosyl transferase activity; INVOLVED IN: carbohydrate metabolic process, cellular 

glucan metabolic process; LOCATED IN: endomembrane system, apoplast, cell wall; EXPRESSED IN: root; CONTAINS InterPro DOMAIN/s: 

Xyloglucan endotransglucosylase/hydrolase (InterPro:IPR016455), Xyloglucan endo-transglycosylase, C-terminal (InterPro:IPR010713), Concanavalin 

A-like lectin/glucanase, subgroup (InterPro:IPR013320), Concanavalin A-like lectin/glucanase (InterPro:IPR008985), Glycoside hydrolase, family 16 

(InterPro:IPR000757), Glycoside hydrolase, family 16, active site (InterPro:IPR008263); BEST Arabidopsis thaliana protein match is: xyloglucan 

endotransglucosylase/hydrolase 16 (TAIR:AT3G23730.1); Has 2230 Blast hits to 2210 proteins in 325 species: Archae - 0; Bacteria - 312; Metazoa - 0; 

Fungi - 457; Plants - 1370; Viruses - 0; Other Eukaryotes - 91 (source: NCBI BLink). & (gnl|cdd|29536 : 282.0) no description available (original 

description: no original description) 

10.2 cell wall.cellulose synthesis ca12g04130 3.591 5.198 

(at3g48530 : 498.0) SNF1-related protein kinase regulatory subunit gamma 1 (KING1); FUNCTIONS IN: molecular_function unknown; INVOLVED IN: 

biological_process unknown; LOCATED IN: plant-type cell wall; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; 

CONTAINS InterPro DOMAIN/s: Cystathionine beta-synthase, core (InterPro:IPR000644); BEST Arabidopsis thaliana protein match is: Cystathionine 

beta-synthase (CBS) protein (TAIR:AT1G69800.1); Has 3278 Blast hits to 3263 proteins in 1076 species: Archae - 152; Bacteria - 2121; Metazoa - 342; 

Fungi - 134; Plants - 135; Viruses - 0; Other Eukaryotes - 394 (source: NCBI BLink). & (gnl|cdd|36975 : 222.0) no description available & (gnl|cdd|73140 

: 135.0) no description available (original description: no original description) 

10.2 cell wall.cellulose synthesis ca01g29710 -1.015 -1.273 

(at5g04310 : 573.0) Pectin lyase-like superfamily protein; CONTAINS InterPro DOMAIN/s: Pectin lyase fold/virulence factor (InterPro:IPR011050), 

AmbAllergen (InterPro:IPR018082), Pectate lyase/Amb allergen (InterPro:IPR002022), Pectin lyase fold (InterPro:IPR012334); BEST Arabidopsis 

thaliana protein match is: Pectin lyase-like superfamily protein (TAIR:AT3G54920.1); Has 1753 Blast hits to 1747 proteins in 285 species: Archae - 0; 

Bacteria - 762; Metazoa - 0; Fungi - 280; Plants - 694; Viruses - 0; Other Eukaryotes - 17 (source: NCBI BLink). & (gnl|cdd|47932 : 220.0) no description 

available (original description: no original description) 

10.2 cell wall.cellulose synthesis ca06g23240  -1.177 

(at4g02320 : 531.0) Plant invertase/pectin methylesterase inhibitor superfamily; FUNCTIONS IN: enzyme inhibitor activity, pectinesterase activity; 

INVOLVED IN: cell wall modification; LOCATED IN: endomembrane system, cell wall, plant-type cell wall; EXPRESSED IN: flower; CONTAINS 

InterPro DOMAIN/s: Pectinesterase, active site (InterPro:IPR018040), Pectin lyase fold/virulence factor (InterPro:IPR011050), Pectinesterase, catalytic 

(InterPro:IPR000070), Pectinesterase inhibitor (InterPro:IPR006501), Pectin lyase fold (InterPro:IPR012334); BEST Arabidopsis thaliana protein match 

is: Plant invertase/pectin methylesterase inhibitor superfamily (TAIR:AT4G02300.1); Has 2764 Blast hits to 2709 proteins in 322 species: Archae - 6; 

Bacteria - 570; Metazoa - 1; Fungi - 200; Plants - 1958; Viruses - 0; Other Eukaryotes - 29 (source: NCBI BLink). & (gnl|cdd|85238 : 500.0) no 

description available (original description: no original description) 

10.2 cell wall.cellulose synthesis ca02g26560  1.379 

(at3g16850 : 503.0) Pectin lyase-like superfamily protein; FUNCTIONS IN: polygalacturonase activity; INVOLVED IN: carbohydrate metabolic process; 

LOCATED IN: vacuole, plant-type cell wall; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Pectin lyase fold/virulence factor (InterPro:IPR011050), Glycoside hydrolase, family 28 (InterPro:IPR000743), Pectin lyase fold 

(InterPro:IPR012334), Parallel beta-helix repeat (InterPro:IPR006626); BEST Arabidopsis thaliana protein match is: Pectin lyase-like superfamily protein 

(TAIR:AT3G06770.2); Has 3152 Blast hits to 3138 proteins in 427 species: Archae - 6; Bacteria - 1355; Metazoa - 8; Fungi - 358; Plants - 1330; Viruses 

- 0; Other Eukaryotes - 95 (source: NCBI BLink). & (gnl|cdd|34993 : 174.0) no description available (original description: no original description) 

10.2 cell wall.cellulose synthesis ca10g16250  -1.173 

(at4g24780 : 629.0) Pectin lyase-like superfamily protein; CONTAINS InterPro DOMAIN/s: Pectin lyase fold/virulence factor (InterPro:IPR011050), 

AmbAllergen (InterPro:IPR018082), Pectate lyase/Amb allergen (InterPro:IPR002022), Pectin lyase fold (InterPro:IPR012334); BEST Arabidopsis 

thaliana protein match is: Pectin lyase-like superfamily protein (TAIR:AT5G63180.1). & (gnl|cdd|47932 : 235.0) no description available (original 

description: no original description) 

10.2 cell wall.cellulose synthesis ca11g17750  -1.815 

(at1g02810 : 701.0) Plant invertase/pectin methylesterase inhibitor superfamily; FUNCTIONS IN: enzyme inhibitor activity, pectinesterase activity; 

INVOLVED IN: cell wall modification; LOCATED IN: endomembrane system, cell wall, plant-type cell wall; EXPRESSED IN: 14 plant structures; 

EXPRESSED DURING: 6 growth stages; CONTAINS InterPro DOMAIN/s: Pectinesterase, active site (InterPro:IPR018040), Pectin lyase fold/virulence 

factor (InterPro:IPR011050), Pectinesterase, catalytic (InterPro:IPR000070), Pectinesterase inhibitor (InterPro:IPR006501), Pectin lyase fold 

(InterPro:IPR012334); BEST Arabidopsis thaliana protein match is: Plant invertase/pectin methylesterase inhibitor superfamily (TAIR:AT4G02330.1); 

Has 2709 Blast hits to 2654 proteins in 327 species: Archae - 6; Bacteria - 603; Metazoa - 3; Fungi - 204; Plants - 1867; Viruses - 0; Other Eukaryotes - 

26 (source: NCBI BLink). & (gnl|cdd|85238 : 481.0) no description available (original description: no original description) 

10.2.1 
cell wall.cellulose synthesis.cellulose 

synthase 
ca07g08530 -1.318 -1.653 

(at1g11545 : 381.0) xyloglucan endotransglucosylase/hydrolase 8 (XTH8); FUNCTIONS IN: hydrolase activity, acting on glycosyl bonds, 

xyloglucan:xyloglucosyl transferase activity, hydrolase activity, hydrolyzing O-glycosyl compounds; INVOLVED IN: carbohydrate metabolic process, 

cellular glucan metabolic process; LOCATED IN: endomembrane system, cell wall, apoplast; EXPRESSED IN: 21 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Xyloglucan endotransglucosylase/hydrolase (InterPro:IPR016455), Beta-glucanase 

(InterPro:IPR008264), Xyloglucan endo-transglycosylase, C-terminal (InterPro:IPR010713), Concanavalin A-like lectin/glucanase, subgroup 
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(InterPro:IPR013320), Glycoside hydrolase, family 16, active site (InterPro:IPR008263), Concanavalin A-like lectin/glucanase (InterPro:IPR008985), 

Glycoside hydrolase, family 16 (InterPro:IPR000757); BEST Arabidopsis thaliana protein match is: xyloglucan endotransglucosylase/hydrolase 7 

(TAIR:AT4G37800.1); Has 2134 Blast hits to 2114 proteins in 302 species: Archae - 0; Bacteria - 267; Metazoa - 0; Fungi - 408; Plants - 1375; Viruses - 

0; Other Eukaryotes - 84 (source: NCBI BLink). & (gnl|cdd|29536 : 261.0) no description available (original description: no original description) 

10.2.1 
cell wall.cellulose synthesis.cellulose 

synthase 
ca03g06060 1.239 1.348 

(at1g78060 : 1025.0) Glycosyl hydrolase family protein; FUNCTIONS IN: hydrolase activity, hydrolyzing O-glycosyl compounds; INVOLVED IN: 

carbohydrate metabolic process; LOCATED IN: apoplast, cell wall, chloroplast, plant-type cell wall; EXPRESSED IN: 22 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Glycoside hydrolase, family 3, N-terminal (InterPro:IPR001764), Glycoside hydrolase, 

family 3, C-terminal (InterPro:IPR002772), Glycoside hydrolase, catalytic core (InterPro:IPR017853); BEST Arabidopsis thaliana protein match is: 

Glycosyl hydrolase family protein (TAIR:AT5G10560.1); Has 9183 Blast hits to 7917 proteins in 1177 species: Archae - 63; Bacteria - 5533; Metazoa - 

16; Fungi - 1604; Plants - 525; Viruses - 0; Other Eukaryotes - 1442 (source: NCBI BLink). & (gnl|cdd|85764 : 201.0) no description available (original 

description: no original description) 

10.2.1 
cell wall.cellulose synthesis.cellulose 

synthase 
ca01g07920 1.467 1.524 

(at1g58370 : 1289.0) Encodes a protein with xylanase activity.; RXF12; FUNCTIONS IN: endo-1,4-beta-xylanase activity, hydrolase activity, 

hydrolyzing O-glycosyl compounds; INVOLVED IN: carbohydrate metabolic process; LOCATED IN: cell wall; EXPRESSED IN: 24 plant structures; 

EXPRESSED DURING: 10 growth stages; CONTAINS InterPro DOMAIN/s: Glycoside hydrolase, family 10 (InterPro:IPR001000), Carbohydrate-

binding, CenC-like (InterPro:IPR003305), Glycoside hydrolase, catalytic core (InterPro:IPR017853), Glycoside hydrolase, subgroup, catalytic core 

(InterPro:IPR013781), Galactose-binding domain-like (InterPro:IPR008979); BEST Arabidopsis thaliana protein match is: glycosyl hydrolase family 10 

protein / carbohydrate-binding domain-containing protein (TAIR:AT1G10050.1); Has 2572 Blast hits to 2336 proteins in 449 species: Archae - 10; 

Bacteria - 1384; Metazoa - 31; Fungi - 355; Plants - 353; Viruses - 0; Other Eukaryotes - 439 (source: NCBI BLink). & (gnl|cdd|84699 : 236.0) no 

description available (original description: no original description) 

10.2.1 
cell wall.cellulose synthesis.cellulose 

synthase 
ca01g34590 1.881 1.564 

(at4g06744 : 388.0) Leucine-rich repeat (LRR) family protein; BEST Arabidopsis thaliana protein match is: Leucine-rich repeat (LRR) family protein 

(TAIR:AT3G19320.1); Has 45026 Blast hits to 12967 proteins in 516 species: Archae - 11; Bacteria - 711; Metazoa - 1155; Fungi - 115; Plants - 40928; 

Viruses - 0; Other Eukaryotes - 2106 (source: NCBI BLink). (original description: no original description) 

10.2.1 
cell wall.cellulose synthesis.cellulose 

synthase 
ca04g00440 2.69 3.422 

(at4g33330 : 691.0) plant glycogenin-like starch initiation protein 3 (PGSIP3); FUNCTIONS IN: transferase activity, transferring glycosyl groups; 

INVOLVED IN: biosynthetic process; LOCATED IN: endomembrane system; EXPRESSED IN: inflorescence meristem, sperm cell, root, flower; 

EXPRESSED DURING: petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Glycosyl transferase, family 8 

(InterPro:IPR002495); BEST Arabidopsis thaliana protein match is: plant glycogenin-like starch initiation protein 1 (TAIR:AT3G18660.1); Has 1395 

Blast hits to 1389 proteins in 311 species: Archae - 0; Bacteria - 157; Metazoa - 262; Fungi - 295; Plants - 509; Viruses - 75; Other Eukaryotes - 97 

(source: NCBI BLink). & (gnl|cdd|37161 : 232.0) no description available & (gnl|cdd|85496 : 129.0) no description available (original description: no 

original description) 

10.2.1 
cell wall.cellulose synthesis.cellulose 

synthase 
ca01g29840  -2.518 

(at2g21610 : 366.0) pectinesterase 11 (PE11); FUNCTIONS IN: pectinesterase activity; INVOLVED IN: N-terminal protein myristoylation, cell wall 

modification; LOCATED IN: cell wall, plant-type cell wall; EXPRESSED IN: flower; CONTAINS InterPro DOMAIN/s: Pectin lyase fold/virulence 

factor (InterPro:IPR011050), Pectinesterase, catalytic (InterPro:IPR000070), Pectin lyase fold (InterPro:IPR012334); BEST Arabidopsis thaliana protein 

match is: Pectin lyase-like superfamily protein (TAIR:AT5G19730.1); Has 2459 Blast hits to 2412 proteins in 316 species: Archae - 8; Bacteria - 608; 

Metazoa - 1; Fungi - 201; Plants - 1615; Viruses - 0; Other Eukaryotes - 26 (source: NCBI BLink). & (gnl|cdd|85238 : 261.0) no description available 

(original description: no original description) 

10.2.1 
cell wall.cellulose synthesis.cellulose 

synthase 
ca07g20480  -1.613 

(at1g19940 : 650.0) glycosyl hydrolase 9B5 (GH9B5); FUNCTIONS IN: hydrolase activity, hydrolyzing O-glycosyl compounds, catalytic activity; 

INVOLVED IN: carbohydrate metabolic process; LOCATED IN: endomembrane system; EXPRESSED IN: 18 plant structures; EXPRESSED DURING: 

11 growth stages; CONTAINS InterPro DOMAIN/s: Six-hairpin glycosidase (InterPro:IPR012341), Glycoside hydrolase, family 9, active site 

(InterPro:IPR018221), Six-hairpin glycosidase-like (InterPro:IPR008928), Glycoside hydrolase, family 9 (InterPro:IPR001701); BEST Arabidopsis 

thaliana protein match is: glycosyl hydrolase 9B7 (TAIR:AT1G75680.1); Has 1847 Blast hits to 1835 proteins in 264 species: Archae - 2; Bacteria - 685; 

Metazoa - 182; Fungi - 17; Plants - 919; Viruses - 0; Other Eukaryotes - 42 (source: NCBI BLink). & (gnl|cdd|85009 : 460.0) no description available 

(original description: no original description) 

10.2.2 cell wall.cellulose synthesis.COBRA ca02g27150 1.457  

(at1g48100 : 597.0) Pectin lyase-like superfamily protein; FUNCTIONS IN: polygalacturonase activity; INVOLVED IN: carbohydrate metabolic process; 

EXPRESSED IN: 19 plant structures; EXPRESSED DURING: 10 growth stages; CONTAINS InterPro DOMAIN/s: Pectin lyase fold/virulence factor 

(InterPro:IPR011050), Pectin lyase fold (InterPro:IPR012334), Glycoside hydrolase, family 28 (InterPro:IPR000743), Parallel beta-helix repeat 

(InterPro:IPR006626); BEST Arabidopsis thaliana protein match is: Pectin lyase-like superfamily protein (TAIR:AT1G02460.1); Has 4526 Blast hits to 

4502 proteins in 576 species: Archae - 8; Bacteria - 1381; Metazoa - 30; Fungi - 1439; Plants - 1518; Viruses - 5; Other Eukaryotes - 145 (source: NCBI 

BLink). & (gnl|cdd|84675 : 255.0) no description available (original description: no original description) 

10.2.2 cell wall.cellulose synthesis.COBRA ca02g27130  -1.196 

(at1g14720 : 457.0) member of Glycoside Hydrolase Family 16; xyloglucan endotransglucosylase/hydrolase 28 (XTH28); FUNCTIONS IN: hydrolase 

activity, acting on glycosyl bonds, xyloglucan:xyloglucosyl transferase activity; INVOLVED IN: fruit development, stamen filament development; 

LOCATED IN: endomembrane system, cell wall, apoplast; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS 

InterPro DOMAIN/s: Xyloglucan endotransglucosylase/hydrolase (InterPro:IPR016455), Xyloglucan endo-transglycosylase, C-terminal 

(InterPro:IPR010713), Concanavalin A-like lectin/glucanase, subgroup (InterPro:IPR013320), Concanavalin A-like lectin/glucanase 

(InterPro:IPR008985), Glycoside hydrolase, family 16 (InterPro:IPR000757); BEST Arabidopsis thaliana protein match is: endoxyloglucan transferase 

A3 (TAIR:AT2G01850.1); Has 2041 Blast hits to 2031 proteins in 289 species: Archae - 0; Bacteria - 238; Metazoa - 0; Fungi - 395; Plants - 1341; 

Viruses - 0; Other Eukaryotes - 67 (source: NCBI BLink). & (gnl|cdd|29536 : 287.0) no description available (original description: no original description) 

10.2.2 cell wall.cellulose synthesis.COBRA ca02g27140  1.008 

(gnl|cdd|85238 : 502.0) no description available & (at4g02300 : 475.0) Plant invertase/pectin methylesterase inhibitor superfamily; FUNCTIONS IN: 

enzyme inhibitor activity, pectinesterase activity; INVOLVED IN: cell wall modification; LOCATED IN: endomembrane system, cell wall, plant-type 

cell wall; EXPRESSED IN: flower, cultured cell; CONTAINS InterPro DOMAIN/s: Pectinesterase, active site (InterPro:IPR018040), Pectin lyase 

fold/virulence factor (InterPro:IPR011050), Pectinesterase, catalytic (InterPro:IPR000070), Pectinesterase inhibitor (InterPro:IPR006501), Pectin lyase 

fold (InterPro:IPR012334); BEST Arabidopsis thaliana protein match is: Plant invertase/pectin methylesterase inhibitor superfamily 
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(TAIR:AT4G02320.1); Has 2686 Blast hits to 2624 proteins in 317 species: Archae - 6; Bacteria - 574; Metazoa - 1; Fungi - 202; Plants - 1878; Viruses - 

0; Other Eukaryotes - 25 (source: NCBI BLink). (original description: no original description) 

10.2.2 cell wall.cellulose synthesis.COBRA ca01g16680  1.101 

(at4g33840 : 433.0) Glycosyl hydrolase family 10 protein; FUNCTIONS IN: cation binding, hydrolase activity, hydrolyzing O-glycosyl compounds, 

catalytic activity; INVOLVED IN: carbohydrate metabolic process; LOCATED IN: endomembrane system; CONTAINS InterPro DOMAIN/s: Glycoside 

hydrolase, family 10 (InterPro:IPR001000), Carbohydrate-binding, CenC-like (InterPro:IPR003305), Glycoside hydrolase, catalytic core 

(InterPro:IPR017853), Glycoside hydrolase, subgroup, catalytic core (InterPro:IPR013781), Galactose-binding domain-like (InterPro:IPR008979); BEST 

Arabidopsis thaliana protein match is: Glycosyl hydrolase family 10 protein (TAIR:AT4G33830.1); Has 2042 Blast hits to 2029 proteins in 439 species: 

Archae - 10; Bacteria - 1163; Metazoa - 20; Fungi - 357; Plants - 275; Viruses - 0; Other Eukaryotes - 217 (source: NCBI BLink). & (gnl|cdd|47910 : 

179.0) no description available (original description: no original description) 

10.2.2 cell wall.cellulose synthesis.COBRA ca08g14300  1.585 

(at5g06870 : 284.0) Encodes a polygalacturonase inhibiting protein involved in plant defense response. PGIPs inhibit the activity of pectin degrading 

enzymes such as those produced by fungal pathogens. PGIP2 is induced by fungal infection and methyl jasmonate.; polygalacturonase inhibiting protein 2 

(PGIP2); FUNCTIONS IN: polygalacturonase inhibitor activity; INVOLVED IN: response to salt stress, signal transduction, defense response; 

LOCATED IN: cell wall, plant-type cell wall; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Leucine-rich repeat-containing N-terminal domain, type 2 (InterPro:IPR013210), Leucine-rich repeat (InterPro:IPR001611); BEST 

Arabidopsis thaliana protein match is: polygalacturonase inhibiting protein 1 (TAIR:AT5G06860.1); Has 1807 Blast hits to 1807 proteins in 277 species: 

Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: no 

original description) 

10.6.1 
cell wall.degradation.cellulases and beta -

1,4-glucanases 
ca11g09950 -3.023 -2.921 

(at5g03170 : 194.0) FASCICLIN-like arabinogalactan-protein 11 (FLA11); CONTAINS InterPro DOMAIN/s: FAS1 domain (InterPro:IPR000782); 

BEST Arabidopsis thaliana protein match is: FASCICLIN-like arabinogalactan-protein 12 (TAIR:AT5G60490.1); Has 965 Blast hits to 948 proteins in 

162 species: Archae - 18; Bacteria - 233; Metazoa - 22; Fungi - 18; Plants - 634; Viruses - 0; Other Eukaryotes - 40 (source: NCBI BLink). (original 

description: no original description) 

10.6.1 
cell wall.degradation.cellulases and beta -

1,4-glucanases 
ca11g15500 -2.213 -2.881 

(at2g39700 : 419.0) putative expansin. Naming convention from the Expansin Working Group (Kende et al, 2004. Plant Mol Bio).  Involved in the 

formation of nematode-induced syncytia in roots of Arabidopsis thaliana.; expansin A4 (EXPA4); CONTAINS InterPro DOMAIN/s: Barwin-related 

endoglucanase (InterPro:IPR009009), Pollen allergen, N-terminal (InterPro:IPR014734), Expansin (InterPro:IPR002963), Rare lipoprotein A 

(InterPro:IPR005132), Expansin/Lol pI (InterPro:IPR007118), Expansin 45, endoglucanase-like (InterPro:IPR007112), Pollen allergen/expansin, C-

terminal (InterPro:IPR007117); BEST Arabidopsis thaliana protein match is: expansin A16 (TAIR:AT3G55500.1); Has 2158 Blast hits to 2155 proteins 

in 155 species: Archae - 0; Bacteria - 2; Metazoa - 0; Fungi - 41; Plants - 2085; Viruses - 0; Other Eukaryotes - 30 (source: NCBI BLink). & 

(gnl|cdd|85405 : 103.0) no description available (original description: no original description) 

10.6.1 
cell wall.degradation.cellulases and beta -

1,4-glucanases 
ca07g19780 -2.158 -2.396 

(at4g17030 : 229.0) Encodes EXLB1 (expansin-like B1), a member of the expansin family.; expansin-like B1 (EXLB1); INVOLVED IN: sexual 

reproduction, unidimensional cell growth, plant-type cell wall loosening; LOCATED IN: endomembrane system, extracellular region; EXPRESSED IN: 

19 plant structures; EXPRESSED DURING: 9 growth stages; CONTAINS InterPro DOMAIN/s: Pollen allergen, N-terminal (InterPro:IPR014734), Rare 

lipoprotein A (InterPro:IPR005132), Pollen allergen/expansin, C-terminal (InterPro:IPR007117), Barwin-related endoglucanase (InterPro:IPR009009), 

Major pollen allergen Lol pI (InterPro:IPR005795), Expansin/Lol pI (InterPro:IPR007118), Expansin 45, endoglucanase-like (InterPro:IPR007112); 

BEST Arabidopsis thaliana protein match is: expansin-like A2 (TAIR:AT4G38400.1); Has 1869 Blast hits to 1866 proteins in 123 species: Archae - 0; 

Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 1858; Viruses - 0; Other Eukaryotes - 11 (source: NCBI BLink). (original description: no original 

description) 

10.6.1 
cell wall.degradation.cellulases and beta -

1,4-glucanases 
ca04g21610 -1.443 -1.923 

(at1g70370 : 628.0) polygalacturonase 2 (PG2); FUNCTIONS IN: polygalacturonase activity; INVOLVED IN: biological_process unknown; LOCATED 

IN: endomembrane system; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: BURP 

(InterPro:IPR004873); BEST Arabidopsis thaliana protein match is: BURP domain-containing protein (TAIR:AT1G23760.1). & (gnl|cdd|66831 : 260.0) 

no description available (original description: no original description) 

10.6.1 
cell wall.degradation.cellulases and beta -

1,4-glucanases 
ca05g01090  -1.099 

(at4g17030 : 279.0) Encodes EXLB1 (expansin-like B1), a member of the expansin family.; expansin-like B1 (EXLB1); INVOLVED IN: sexual 

reproduction, unidimensional cell growth, plant-type cell wall loosening; LOCATED IN: endomembrane system, extracellular region; EXPRESSED IN: 

19 plant structures; EXPRESSED DURING: 9 growth stages; CONTAINS InterPro DOMAIN/s: Pollen allergen, N-terminal (InterPro:IPR014734), Rare 

lipoprotein A (InterPro:IPR005132), Pollen allergen/expansin, C-terminal (InterPro:IPR007117), Barwin-related endoglucanase (InterPro:IPR009009), 

Major pollen allergen Lol pI (InterPro:IPR005795), Expansin/Lol pI (InterPro:IPR007118), Expansin 45, endoglucanase-like (InterPro:IPR007112); 

BEST Arabidopsis thaliana protein match is: expansin-like A2 (TAIR:AT4G38400.1); Has 1869 Blast hits to 1866 proteins in 123 species: Archae - 0; 

Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 1858; Viruses - 0; Other Eukaryotes - 11 (source: NCBI BLink). (original description: no original 

description) 

10.6.1 
cell wall.degradation.cellulases and beta -

1,4-glucanases 
ca01g13680  1 

(at4g24010 : 474.0) encodes a protein similar to cellulose synthase; cellulose synthase like G1 (CSLG1); FUNCTIONS IN: cellulose synthase activity, 

transferase activity, transferring glycosyl groups, transferase activity; INVOLVED IN: cellulose biosynthetic process, polysaccharide biosynthetic 

process; LOCATED IN: membrane; EXPRESSED IN: hypocotyl, sepal, male gametophyte, flower, carpel; EXPRESSED DURING: 4 anthesis, petal 

differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Cellulose synthase (InterPro:IPR005150); BEST Arabidopsis thaliana protein 

match is: cellulose synthase like G3 (TAIR:AT4G23990.1); Has 3059 Blast hits to 2371 proteins in 475 species: Archae - 2; Bacteria - 903; Metazoa - 2; 

Fungi - 10; Plants - 2111; Viruses - 0; Other Eukaryotes - 31 (source: NCBI BLink). & (gnl|cdd|67186 : 289.0) no description available (original 

description: no original description) 

10.6.2 
cell wall.degradation.mannan-xylose-

arabinose-fucose 
ca10g22300 -1.891 -2.527 

(at5g06870 : 305.0) Encodes a polygalacturonase inhibiting protein involved in plant defense response. PGIPs inhibit the activity of pectin degrading 

enzymes such as those produced by fungal pathogens. PGIP2 is induced by fungal infection and methyl jasmonate.; polygalacturonase inhibiting protein 2 

(PGIP2); FUNCTIONS IN: polygalacturonase inhibitor activity; INVOLVED IN: response to salt stress, signal transduction, defense response; 

LOCATED IN: cell wall, plant-type cell wall; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Leucine-rich repeat-containing N-terminal domain, type 2 (InterPro:IPR013210), Leucine-rich repeat (InterPro:IPR001611); BEST 

Arabidopsis thaliana protein match is: polygalacturonase inhibiting protein 1 (TAIR:AT5G06860.1); Has 1807 Blast hits to 1807 proteins in 277 species: 
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Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: no 

original description) 

10.6.2 
cell wall.degradation.mannan-xylose-

arabinose-fucose 
ca04g15010 -1.298 -1.96 

(at4g28380 : 436.0) Leucine-rich repeat (LRR) family protein; INVOLVED IN: signal transduction; LOCATED IN: endomembrane system; 

EXPRESSED IN: inflorescence meristem; CONTAINS InterPro DOMAIN/s: Leucine-rich repeat (InterPro:IPR001611); BEST Arabidopsis thaliana 

protein match is: Leucine-rich repeat (LRR) family protein (TAIR:AT3G19020.1); Has 56971 Blast hits to 17893 proteins in 671 species: Archae - 10; 

Bacteria - 1073; Metazoa - 6575; Fungi - 300; Plants - 46284; Viruses - 0; Other Eukaryotes - 2729 (source: NCBI BLink). (original description: no 

original description) 

10.6.2 
cell wall.degradation.mannan-xylose-

arabinose-fucose 
ca01g27530 -1.172 -1.221 

(at4g16130 : 670.0) Similar to galactokinase.; arabinose kinase (ARA1); FUNCTIONS IN: L-arabinokinase activity, ATP binding, galactokinase activity; 

INVOLVED IN: arabinose metabolic process; LOCATED IN: cytoplasm; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth 

stages; CONTAINS InterPro DOMAIN/s: Mevalonate/galactokinase (InterPro:IPR006206), Galactokinase galactose-binding domain 

(InterPro:IPR019539), Ribosomal protein S5 domain 2-type fold (InterPro:IPR020568), GHMP kinase (InterPro:IPR006204), Galactokinase, 

glycosyltransferase (InterPro:IPR012369), Ribosomal protein S5 domain 2-type fold, subgroup (InterPro:IPR014721); BEST Arabidopsis thaliana protein 

match is: Mevalonate/galactokinase family protein (TAIR:AT3G42850.1); Has 3503 Blast hits to 3497 proteins in 1405 species: Archae - 74; Bacteria - 

2553; Metazoa - 183; Fungi - 124; Plants - 132; Viruses - 0; Other Eukaryotes - 437 (source: NCBI BLink). & (gnl|cdd|30502 : 104.0) no description 

available & (gnl|cdd|35850 : 94.7) no description available (original description: no original description) 

10.6.2 
cell wall.degradation.mannan-xylose-

arabinose-fucose 
ca06g16500 3.407 1.929 

(at4g33840 : 503.0) Glycosyl hydrolase family 10 protein; FUNCTIONS IN: cation binding, hydrolase activity, hydrolyzing O-glycosyl compounds, 

catalytic activity; INVOLVED IN: carbohydrate metabolic process; LOCATED IN: endomembrane system; CONTAINS InterPro DOMAIN/s: Glycoside 

hydrolase, family 10 (InterPro:IPR001000), Carbohydrate-binding, CenC-like (InterPro:IPR003305), Glycoside hydrolase, catalytic core 

(InterPro:IPR017853), Glycoside hydrolase, subgroup, catalytic core (InterPro:IPR013781), Galactose-binding domain-like (InterPro:IPR008979); BEST 

Arabidopsis thaliana protein match is: Glycosyl hydrolase family 10 protein (TAIR:AT4G33830.1); Has 2042 Blast hits to 2029 proteins in 439 species: 

Archae - 10; Bacteria - 1163; Metazoa - 20; Fungi - 357; Plants - 275; Viruses - 0; Other Eukaryotes - 217 (source: NCBI BLink). & (gnl|cdd|47910 : 

183.0) no description available (original description: no original description) 

10.6.2 
cell wall.degradation.mannan-xylose-

arabinose-fucose 
ca04g16600 -1.07  

(at2g32990 : 614.0) glycosyl hydrolase 9B8 (GH9B8); FUNCTIONS IN: hydrolase activity, hydrolyzing O-glycosyl compounds, catalytic activity; 

INVOLVED IN: carbohydrate metabolic process; LOCATED IN: endomembrane system; EXPRESSED IN: 17 plant structures; EXPRESSED DURING: 

11 growth stages; CONTAINS InterPro DOMAIN/s: Six-hairpin glycosidase (InterPro:IPR012341), Glycoside hydrolase, family 9, active site 

(InterPro:IPR018221), Six-hairpin glycosidase-like (InterPro:IPR008928), Glycoside hydrolase, family 9 (InterPro:IPR001701); BEST Arabidopsis 

thaliana protein match is: glycosyl hydrolase 9C2 (TAIR:AT1G64390.1); Has 1753 Blast hits to 1740 proteins in 252 species: Archae - 2; Bacteria - 582; 

Metazoa - 189; Fungi - 17; Plants - 922; Viruses - 0; Other Eukaryotes - 41 (source: NCBI BLink). & (gnl|cdd|85009 : 493.0) no description available 

(original description: no original description) 

10.6.2 
cell wall.degradation.mannan-xylose-

arabinose-fucose 
ca08g15970 1.55  

(at4g02330 : 499.0) ATPMEPCRB; FUNCTIONS IN: pectinesterase activity; INVOLVED IN: response to salt stress; LOCATED IN: endomembrane 

system, cell wall; EXPRESSED IN: 20 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Pectinesterase, 

active site (InterPro:IPR018040), Pectin lyase fold/virulence factor (InterPro:IPR011050), Pectinesterase, catalytic (InterPro:IPR000070), Pectinesterase 

inhibitor (InterPro:IPR006501), Pectin lyase fold (InterPro:IPR012334); BEST Arabidopsis thaliana protein match is: Plant invertase/pectin 

methylesterase inhibitor superfamily (TAIR:AT1G02810.1); Has 2755 Blast hits to 2700 proteins in 321 species: Archae - 8; Bacteria - 597; Metazoa - 1; 

Fungi - 199; Plants - 1923; Viruses - 0; Other Eukaryotes - 27 (source: NCBI BLink). & (gnl|cdd|85238 : 470.0) no description available (original 

description: no original description) 

10.6.2 
cell wall.degradation.mannan-xylose-

arabinose-fucose 
ca11g18020  -1.732 

(at2g36870 : 476.0) xyloglucan endotransglucosylase/hydrolase 32 (XTH32); FUNCTIONS IN: hydrolase activity, acting on glycosyl bonds, hydrolase 

activity, hydrolyzing O-glycosyl compounds; INVOLVED IN: carbohydrate metabolic process; LOCATED IN: endomembrane system; EXPRESSED 

IN: 19 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Concanavalin A-like lectin/glucanase, subgroup 

(InterPro:IPR013320), Concanavalin A-like lectin/glucanase (InterPro:IPR008985), Glycoside hydrolase, family 16 (InterPro:IPR000757); BEST 

Arabidopsis thaliana protein match is: xyloglucan endo-transglycosylase-related 8 (TAIR:AT3G44990.1). & (gnl|cdd|29536 : 268.0) no description 

available (original description: no original description) 

10.6.2 
cell wall.degradation.mannan-xylose-

arabinose-fucose 
ca08g15490  -1.323 

(at1g30620 : 624.0) encodes a type-II membrane protein that catalyzes 4-epimerization of UDP-D-Xylose to UDP-L-Arabinose in vitro, the nucleotide 

sugar used by glycosyltransferases in the arabinosylation of cell wall polysaccharides and wall-resident proteoglycans.; MURUS 4 (MUR4); 

FUNCTIONS IN: UDP-arabinose 4-epimerase activity, catalytic activity; INVOLVED IN: plant-type cell wall biogenesis, arabinose biosynthetic process, 

nucleotide-sugar metabolic process; LOCATED IN: Golgi apparatus; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth stages; 

CONTAINS InterPro DOMAIN/s: NAD-dependent epimerase/dehydratase (InterPro:IPR001509), NAD(P)-binding domain (InterPro:IPR016040), UDP-

glucose 4-epimerase (InterPro:IPR005886); BEST Arabidopsis thaliana protein match is: NAD(P)-binding Rossmann-fold superfamily protein 

(TAIR:AT4G20460.1); Has 42706 Blast hits to 42698 proteins in 2964 species: Archae - 775; Bacteria - 25859; Metazoa - 727; Fungi - 574; Plants - 

1159; Viruses - 34; Other Eukaryotes - 13578 (source: NCBI BLink). & (gnl|cdd|36585 : 459.0) no description available & (gnl|cdd|31284 : 398.0) no 

description available (original description: no original description) 

10.6.2 
cell wall.degradation.mannan-xylose-

arabinose-fucose 
ca02g22210  -1.266 

(at3g61490 : 696.0) Pectin lyase-like superfamily protein; FUNCTIONS IN: polygalacturonase activity; INVOLVED IN: carbohydrate metabolic process; 

LOCATED IN: endomembrane system; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 14 growth stages; CONTAINS InterPro 

DOMAIN/s: Pectin lyase fold/virulence factor (InterPro:IPR011050), Glycoside hydrolase, family 28 (InterPro:IPR000743), Pectin lyase fold 

(InterPro:IPR012334), Parallel beta-helix repeat (InterPro:IPR006626); BEST Arabidopsis thaliana protein match is: Pectin lyase-like superfamily protein 

(TAIR:AT4G23500.1). & (gnl|cdd|34993 : 182.0) no description available (original description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca03g28340 -2.547 -2.598 

(gnl|cdd|67186 : 378.0) no description available & (at4g18780 : 342.0) Encodes a member of the cellulose synthase family involved in secondary cell wall 

biosynthesis. Mutants have abnormal xylem formation, reduced cellulose content, and enhanced drought and osmotic stress tolerance.  Mediates resistance 

towards bacterial pathogens via ABA. Confers resistance towards bacterial and fungal pathogens, independent of salicylic acid, ethylene and jasmonate 

signaling.; IRREGULAR XYLEM 1 (IRX1); FUNCTIONS IN: cellulose synthase activity, transferase activity, transferring glycosyl groups; INVOLVED 

IN: in 7 processes; LOCATED IN: cell wall, plasma membrane; EXPRESSED IN: 21 plant structures; EXPRESSED DURING: 9 growth stages; 
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CONTAINS InterPro DOMAIN/s: Cellulose synthase (InterPro:IPR005150); BEST Arabidopsis thaliana protein match is: cellulose synthase A4 

(TAIR:AT5G44030.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 

5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). (original description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca02g18560 -2.315 -1.543 

(at3g15370 : 333.0) member of Alpha-Expansin Gene Family. Naming convention from the Expansin Working Group (Kende et al, 2004. Plant Mol Bio); 

expansin 12 (EXPA12); INVOLVED IN: plant-type cell wall organization, unidimensional cell growth, plant-type cell wall loosening; LOCATED IN: 

endomembrane system, extracellular region; EXPRESSED IN: root; CONTAINS InterPro DOMAIN/s: Barwin-related endoglucanase 

(InterPro:IPR009009), Pollen allergen, N-terminal (InterPro:IPR014734), Expansin (InterPro:IPR002963), Rare lipoprotein A (InterPro:IPR005132), 

Expansin/Lol pI (InterPro:IPR007118), Expansin 45, endoglucanase-like (InterPro:IPR007112), Pollen allergen/expansin, C-terminal 

(InterPro:IPR007117); BEST Arabidopsis thaliana protein match is: expansin A17 (TAIR:AT4G01630.1); Has 2144 Blast hits to 2141 proteins in 152 

species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 40; Plants - 2066; Viruses - 0; Other Eukaryotes - 38 (source: NCBI BLink). & (gnl|cdd|85405 : 

93.3) no description available (original description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca11g11710 -2.179 -1.416 

(at3g05620 : 731.0) Plant invertase/pectin methylesterase inhibitor superfamily; FUNCTIONS IN: enzyme inhibitor activity, pectinesterase activity; 

INVOLVED IN: cell wall modification; LOCATED IN: endomembrane system, cell wall, plant-type cell wall; EXPRESSED IN: shoot, leaf apex, 

hypocotyl, flower, pollen tube; EXPRESSED DURING: petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Pect inesterase, 

active site (InterPro:IPR018040), Pectin lyase fold/virulence factor (InterPro:IPR011050), Pectinesterase, catalytic (InterPro:IPR000070), Pectinesterase 

inhibitor (InterPro:IPR006501), Pectin lyase fold (InterPro:IPR012334); BEST Arabidopsis thaliana protein match is: Plant invertase/pectin 

methylesterase inhibitor superfamily (TAIR:AT3G43270.1); Has 2961 Blast hits to 2901 proteins in 339 species: Archae - 6; Bacteria - 635; Metazoa - 1; 

Fungi - 198; Plants - 2096; Viruses - 0; Other Eukaryotes - 25 (source: NCBI BLink). & (gnl|cdd|85238 : 500.0) no description available (original 

description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca03g25330 -1.925 -3.54 

(at5g03760 : 895.0) encodes a beta-mannan synthase that is required for agrobacterium-mediated plant genetic transformation involves a complex 

interaction between the bacterium and the host plant. 3 UTR is involved in transcriptional regulation and the gene is expressed in the elongation zone of 

the root.; ATCSLA09; CONTAINS InterPro DOMAIN/s: Glycosyl transferase, family 2 (InterPro:IPR001173); BEST Arabidopsis thaliana protein match 

is: cellulose synthase-like A02 (TAIR:AT5G22740.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi 

- 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|31408 : 130.0) no description available (original description: 

no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca03g11640 -1.753 -1.449 

(at5g60490 : 166.0) FASCICLIN-like arabinogalactan-protein 12 (FLA12); LOCATED IN: plasma membrane, anchored to membrane; EXPRESSED IN: 

22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: FAS1 domain (InterPro:IPR000782); BEST 

Arabidopsis thaliana protein match is: FASCICLIN-like arabinogalactan-protein 11 (TAIR:AT5G03170.1); Has 1807 Blast hits to 1807 proteins in 277 

species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original 

description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca09g14320 -1.624 -2.067 

(at2g37090 : 307.0) The IRX9 gene encodes a putative family 43 glycosyl transferase.  It was coordinately expressed with the cellulose synthase subunits 

during secondary cell wall formation.  Cell wall analysis revealed a decrease in the abundance of xylan in the irx9 mutant, indicating that IRX9 is required 

for xylan synthesis. Mutants have irregular xylem phenotype suggesting a role in secondary cell wall biosynthesis.; IRREGULAR XYLEM 9 (IRX9); 

CONTAINS InterPro DOMAIN/s: Glycosyl transferase, family 43 (InterPro:IPR005027); BEST Arabidopsis thaliana protein match is: Nucleotide-

diphospho-sugar transferases superfamily protein (TAIR:AT1G27600.2); Has 591 Blast hits to 584 proteins in 85 species: Archae - 0; Bacteria - 0; 

Metazoa - 323; Fungi - 0; Plants - 254; Viruses - 0; Other Eukaryotes - 14 (source: NCBI BLink). & (gnl|cdd|48336 : 188.0) no description available & 

(gnl|cdd|36689 : 184.0) no description available (original description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca02g30300 -1.338 -1.943 

(at3g23730 : 365.0) xyloglucan endotransglucosylase/hydrolase 16 (XTH16); FUNCTIONS IN: hydrolase activity, acting on glycosyl bonds, hydrolase 

activity, hydrolyzing O-glycosyl compounds, xyloglucan:xyloglucosyl transferase activity; INVOLVED IN: carbohydrate metabolic process, cellular 

glucan metabolic process; LOCATED IN: endomembrane system, cell wall, apoplast; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 

growth stages; CONTAINS InterPro DOMAIN/s: Xyloglucan endotransglucosylase/hydrolase (InterPro:IPR016455), Xyloglucan endo-transglycosylase, 

C-terminal (InterPro:IPR010713), Concanavalin A-like lectin/glucanase, subgroup (InterPro:IPR013320), Concanavalin A-like lectin/glucanase 

(InterPro:IPR008985), Glycoside hydrolase, family 16, active site (InterPro:IPR008263), Glycoside hydrolase, family 16 (InterPro:IPR000757); BEST 

Arabidopsis thaliana protein match is: xyloglucan endotransglucosylase/hydrolase 15 (TAIR:AT4G14130.1); Has 2187 Blast hits to 2165 proteins in 308 

species: Archae - 0; Bacteria - 273; Metazoa - 0; Fungi - 414; Plants - 1389; Viruses - 0; Other Eukaryotes - 111 (source: NCBI BLink). & (gnl|cdd|29536 

: 330.0) no description available (original description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca11g05400 -1.329 -1.267 

(at5g48450 : 783.0) Encodes a protein with two DUF26 domains and a signal peptide for secretion. The protein is transported to the apoplast when it is 

expressed as a GFP fusion protein.; SKU5  similar 3 (sks3); FUNCTIONS IN: oxidoreductase activity, copper ion binding; INVOLVED IN: oxidation 

reduction; LOCATED IN: plasma membrane; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Multicopper oxidase, type 2 (InterPro:IPR011706), Multicopper oxidase, type 3 (InterPro:IPR011707), Cupredoxin (InterPro:IPR008972), 

Multicopper oxidase, type 1 (InterPro:IPR001117); BEST Arabidopsis thaliana protein match is: Cupredoxin superfamily protein (TAIR:AT4G12420.2); 

Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 

339 (source: NCBI BLink). & (gnl|cdd|36477 : 561.0) no description available & (gnl|cdd|87357 : 150.0) no description available (original description: no 

original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca01g20700 1.501 2.734 

(at2g43870 : 476.0) Pectin lyase-like superfamily protein; FUNCTIONS IN: polygalacturonase activity; INVOLVED IN: carbohydrate metabolic process; 

LOCATED IN: endomembrane system; EXPRESSED IN: sepal, male gametophyte, stamen; EXPRESSED DURING: 4 anthesis; CONTAINS InterPro 

DOMAIN/s: Pectin lyase fold/virulence factor (InterPro:IPR011050), Pectin lyase fold (InterPro:IPR012334), Glycoside hydrolase, family 28 

(InterPro:IPR000743), Parallel beta-helix repeat (InterPro:IPR006626); BEST Arabidopsis thaliana protein match is: Pectin lyase-like superfamily protein 

(TAIR:AT3G59850.1); Has 4109 Blast hits to 4094 proteins in 490 species: Archae - 4; Bacteria - 1205; Metazoa - 14; Fungi - 1270; Plants - 1494; 

Viruses - 0; Other Eukaryotes - 122 (source: NCBI BLink). & (gnl|cdd|84675 : 262.0) no description available (original description: no original 

description) 



TRENDS IN SCIENCES 2024; 21(8): 7934                                            RESEARCH ARTICLE  

Bin Code Bin Name ID Tavee 60 CaWDT-2 Description 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca07g06540 1.518 1.829 

(at5g19730 : 365.0) Pectin lyase-like superfamily protein; FUNCTIONS IN: pectinesterase activity; INVOLVED IN: cell wall modification; LOCATED 

IN: cell wall, plant-type cell wall, cytoplasm; EXPRESSED IN: 17 plant structures; EXPRESSED DURING: 8 growth stages; CONTAINS InterPro 

DOMAIN/s: Pectinesterase, active site (InterPro:IPR018040), Pectin lyase fold/virulence factor (InterPro:IPR011050), Pectinesterase, catalytic 

(InterPro:IPR000070), Pectin lyase fold (InterPro:IPR012334); BEST Arabidopsis thaliana protein match is: Pectin lyase-like superfamily protein 

(TAIR:AT2G36710.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 

0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|85238 : 208.0) no description available (original description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca06g21540 1.976 2.181 

(at4g28250 : 334.0) putative beta-expansin/allergen protein. Naming convention from the Expansin Working Group (Kende et al, 2004. Plant Mol Bio).  

Involved in the formation of nematode-induced syncytia in roots of Arabidopsis thaliana.; expansin B3 (EXPB3); INVOLVED IN: response to 

cyclopentenone, syncytium formation, plant-type cell wall organization, unidimensional cell growth, plant-type cell wall loosening; LOCATED IN: 

endomembrane system, extracellular region; EXPRESSED IN: 21 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Barwin-related endoglucanase (InterPro:IPR009009), Pollen allergen, N-terminal (InterPro:IPR014734), Rare lipoprotein A 

(InterPro:IPR005132), Major pollen allergen Lol pI (InterPro:IPR005795), Expansin/Lol pI (InterPro:IPR007118), Expansin 45, endoglucanase-like 

(InterPro:IPR007112), Pollen allergen/expansin, C-terminal (InterPro:IPR007117); BEST Arabidopsis thaliana protein match is: expansin B1 

(TAIR:AT2G20750.1); Has 2090 Blast hits to 2086 proteins in 147 species: Archae - 0; Bacteria - 32; Metazoa - 0; Fungi - 5; Plants - 2024; Viruses - 0; 

Other Eukaryotes - 29 (source: NCBI BLink). & (gnl|cdd|85405 : 101.0) no description available (original description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca03g35150 1.329  

(at2g04780 : 215.0) fasciclin-like arabinogalactan-protein 7 (Fla7); FASCICLIN-like arabinoogalactan 7 (FLA7); LOCATED IN: anchored to plasma 

membrane, plasma membrane, anchored to membrane, membrane; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; 

CONTAINS InterPro DOMAIN/s: FAS1 domain (InterPro:IPR000782); BEST Arabidopsis thaliana protein match is: FASCICLIN-like arabinogalactan 6 

(TAIR:AT2G20520.1); Has 713 Blast hits to 707 proteins in 79 species: Archae - 4; Bacteria - 65; Metazoa - 1; Fungi - 0; Plants - 633; Viruses - 0; Other 

Eukaryotes - 10 (source: NCBI BLink). (original description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca05g07270 1.374  

(at4g12730 : 346.0) AF333971 Arabidopsis thaliana fasciclin-like arabinogalactan-protein 2 (Fla2) mRNA, complete cds; FASCICLIN-like 

arabinogalactan 2 (FLA2); INVOLVED IN: response to cyclopentenone; LOCATED IN: anchored to plasma membrane, plasma membrane, anchored to 

membrane, membrane; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: FAS1 

domain (InterPro:IPR000782); BEST Arabidopsis thaliana protein match is: FASCICLIN-like arabinogalactan 1 (TAIR:AT5G55730.2); Has 750 Blast 

hits to 734 proteins in 58 species: Archae - 0; Bacteria - 8; Metazoa - 3; Fungi - 13; Plants - 722; Viruses - 0; Other Eukaryotes - 4 (source: NCBI BLink). 

(original description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca08g07550 1.879  

(at5g55730 : 399.0) fasciclin-like arabinogalactan-protein 1 (Fla1); FASCICLIN-like arabinogalactan 1 (FLA1); CONTAINS InterPro DOMAIN/s: FAS1 

domain (InterPro:IPR000782); BEST Arabidopsis thaliana protein match is: FASCICLIN-like arabinogalactan 2 (TAIR:AT4G12730.1). (original 

description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca12g02810 2.163  

(at5g04960 : 570.0) Plant invertase/pectin methylesterase inhibitor superfamily; FUNCTIONS IN: enzyme inhibitor activity, pectinesterase activity; 

INVOLVED IN: cell wall modification; LOCATED IN: cell wall, plant-type cell wall; EXPRESSED IN: flower, root; CONTAINS InterPro DOMAIN/s: 

Pectinesterase, active site (InterPro:IPR018040), Pectin lyase fold/virulence factor (InterPro:IPR011050), Pectinesterase, catalytic (InterPro:IPR000070), 

Pectinesterase inhibitor (InterPro:IPR006501), Pectin lyase fold (InterPro:IPR012334); BEST Arabidopsis thaliana protein match is: root hair specific 12 

(TAIR:AT3G10710.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 

0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|85238 : 497.0) no description available (original description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca07g02110 -3.159  

(at3g42950 : 738.0) Pectin lyase-like superfamily protein; FUNCTIONS IN: polygalacturonase activity; INVOLVED IN: carbohydrate metabolic process; 

LOCATED IN: endomembrane system; EXPRESSED IN: 18 plant structures; EXPRESSED DURING: 8 growth stages; CONTAINS InterPro 

DOMAIN/s: Pectin lyase fold/virulence factor (InterPro:IPR011050), Glycoside hydrolase, family 28 (InterPro:IPR000743), Pectin lyase fold 

(InterPro:IPR012334), Parallel beta-helix repeat (InterPro:IPR006626); BEST Arabidopsis thaliana protein match is: Pectin lyase-like superfamily protein 

(TAIR:AT1G19170.1); Has 4385 Blast hits to 4369 proteins in 520 species: Archae - 6; Bacteria - 1604; Metazoa - 14; Fungi - 1181; Plants - 1422; 

Viruses - 0; Other Eukaryotes - 158 (source: NCBI BLink). & (gnl|cdd|34993 : 214.0) no description available (original description: no original 

description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca04g06210  -1.945 

(at3g53520 : 648.0) Encodes an isoform of UDP-glucuronic acid decarboxylase, which is predicted to be membrane-bound by PSORT analysis.  This 

enzyme produces UDP-xylose, which is a substrate for many cell wall carbohydrates including hemicellulose and pectin. UDP-xylose is also known to 

feedback regulate  several cell wall biosynthetic enzymes.; UDP-glucuronic acid decarboxylase 1 (UXS1); CONTAINS InterPro DOMAIN/s: NAD-

dependent epimerase/dehydratase (InterPro:IPR001509), NAD(P)-binding domain (InterPro:IPR016040); BEST Arabidopsis thaliana protein match is: 

UDP-xylose synthase 4 (TAIR:AT2G47650.2). & (gnl|cdd|36642 : 526.0) no description available & (gnl|cdd|30800 : 205.0) no description available 

(original description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca11g11450  -1.914 

(at3g10740 : 816.0) Encodes a bifunctional alpha-l-arabinofuranosidase/beta-d-xylosidase that belongs to family 51 of glycoside hydrolases.  It may be 

involved in cell wall modification.; alpha-L-arabinofuranosidase 1 (ASD1); FUNCTIONS IN: hydrolase activity, acting on glycosyl bonds, xylan 1,4-

beta-xylosidase activity, alpha-N-arabinofuranosidase activity; INVOLVED IN: xylan catabolic process; LOCATED IN: apoplast, vacuole, plant-type cell 

wall; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Alpha-L-arabinofuranosidase, 

C-terminal (InterPro:IPR010720), Glycoside hydrolase, catalytic core (InterPro:IPR017853), Galactose-binding domain-like (InterPro:IPR008979); BEST 

Arabidopsis thaliana protein match is: alpha-L-arabinofuranosidase 2 (TAIR:AT5G26120.1); Has 1627 Blast hits to 1611 proteins in 407 species: Archae 

- 8; Bacteria - 1238; Metazoa - 0; Fungi - 173; Plants - 169; Viruses - 0; Other Eukaryotes - 39 (source: NCBI BLink). & (gnl|cdd|33336 : 138.0) no 

description available (original description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca03g02310  -1.896 

(at1g14420 : 446.0) AT59; FUNCTIONS IN: lyase activity, pectate lyase activity; INVOLVED IN: plant-type cell wall organization; LOCATED IN: 

endomembrane system; EXPRESSED IN: 9 plant structures; EXPRESSED DURING: L mature pollen stage, M germinated pollen stage, 4 anthesis, C 

globular stage, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Pectin lyase fold/virulence factor (InterPro:IPR011050), 

Pectate lyase, N-terminal (InterPro:IPR007524), AmbAllergen (InterPro:IPR018082), Pectate lyase/Amb allergen (InterPro:IPR002022), Pectin lyase fold 

(InterPro:IPR012334); BEST Arabidopsis thaliana protein match is: Pectate lyase family protein (TAIR:AT2G02720.1); Has 1736 Blast hits to 1725 
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proteins in 285 species: Archae - 2; Bacteria - 722; Metazoa - 0; Fungi - 281; Plants - 703; Viruses - 0; Other Eukaryotes - 28 (source: NCBI BLink). & 

(gnl|cdd|47932 : 217.0) no description available (original description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca07g07940  -1.553 

(at1g22880 : 605.0) cellulase 5 (CEL5); FUNCTIONS IN: hydrolase activity, hydrolyzing O-glycosyl compounds, catalytic activity; INVOLVED IN: 

carbohydrate metabolic process; LOCATED IN: cell wall, plasma membrane, plant-type cell wall; EXPRESSED IN: root; CONTAINS InterPro 

DOMAIN/s: Six-hairpin glycosidase (InterPro:IPR012341), Glycoside hydrolase, family 9, active site (InterPro:IPR018221), Six-hairpin glycosidase-like 

(InterPro:IPR008928), Glycoside hydrolase, family 9 (InterPro:IPR001701); BEST Arabidopsis thaliana protein match is: cellulase 3 

(TAIR:AT1G71380.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; 

Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|85009 : 490.0) no description available (original description: no original 

description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca01g22700  -1.307 

(at1g67750 : 648.0) Pectate lyase family protein; FUNCTIONS IN: pectate lyase activity; INVOLVED IN: biological_process unknown; LOCATED IN: 

endomembrane system; EXPRESSED IN: 21 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Pectin lyase 

fold/virulence factor (InterPro:IPR011050), AmbAllergen (InterPro:IPR018082), Pectate lyase/Amb allergen (InterPro:IPR002022), Pectin lyase fold 

(InterPro:IPR012334), Parallel beta-helix repeat (InterPro:IPR006626); BEST Arabidopsis thaliana protein match is: Pectin lyase-like superfamily protein 

(TAIR:AT5G63180.1); Has 1739 Blast hits to 1731 proteins in 272 species: Archae - 0; Bacteria - 767; Metazoa - 0; Fungi - 258; Plants - 701; Viruses - 

0; Other Eukaryotes - 13 (source: NCBI BLink). & (gnl|cdd|47932 : 228.0) no description available (original description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca06g21750  -1.304 

(at5g20950 : 964.0) Glycosyl hydrolase family protein; FUNCTIONS IN: hydrolase activity, hydrolyzing O-glycosyl compounds; INVOLVED IN: 

carbohydrate metabolic process; LOCATED IN: cell wall, membrane, plant-type cell wall; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 

13 growth stages; CONTAINS InterPro DOMAIN/s: Glycoside hydrolase, family 3, N-terminal (InterPro:IPR001764), Glycoside hydrolase, family 3, C-

terminal (InterPro:IPR002772), Glycoside hydrolase, catalytic core (InterPro:IPR017853); BEST Arabidopsis thaliana protein match is: Glycosyl 

hydrolase family protein (TAIR:AT5G20940.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; 

Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|31661 : 251.0) no description available (original 

description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca01g26890  1.083 

(at3g44990 : 311.0) xyloglucan endo-transglycosylase; xyloglucan endo-transglycosylase-related 8 (XTR8); FUNCTIONS IN: hydrolase activity, acting 

on glycosyl bonds, xyloglucan:xyloglucosyl transferase activity; INVOLVED IN: cell wall biogenesis; LOCATED IN: apoplast, cell wall; EXPRESSED 

IN: 11 plant structures; EXPRESSED DURING: 8 growth stages; CONTAINS InterPro DOMAIN/s: Xyloglucan endotransglucosylase/hydrolase 

(InterPro:IPR016455), Xyloglucan endo-transglycosylase, C-terminal (InterPro:IPR010713), Concanavalin A-like lectin/glucanase, subgroup 

(InterPro:IPR013320), Concanavalin A-like lectin/glucanase (InterPro:IPR008985), Glycoside hydrolase, family 16 (InterPro:IPR000757); BEST 

Arabidopsis thaliana protein match is: xyloglucan endotransglucosylase/hydrolase 32 (TAIR:AT2G36870.1); Has 1950 Blast hits to 1931 proteins in 270 

species: Archae - 2; Bacteria - 210; Metazoa - 0; Fungi - 320; Plants - 1353; Viruses - 0; Other Eukaryotes - 65 (source: NCBI BLink). & (gnl|cdd|29536 : 

252.0) no description available (original description: no original description) 

10.6.3 
cell wall.degradation.pectate lyases and 

polygalacturonases 
ca05g13090  2.058 

(at2g28110 : 538.0) Homolog to AT5G22940, a member of glycosyltransferase family 47 that is involved in secondary cell wall biosynthesis. It exhibits 

high sequence similarity to tobacco (Nicotiana plumbaginifolia) pectin glucuronyltransferase. Protein has a domain that shares significant similarity with 

the pfam03016 domain.  It is expressed specifically in developing vessels and fiber cells, and FRA8 is targeted to Golgi. Mutants have irregular xylem 

formation, reduced cellulose levels and plants are smaller than normal siblings.; FRAGILE FIBER 8 (FRA8); CONTAINS InterPro DOMAIN/s: 

Exostosin-like (InterPro:IPR004263); BEST Arabidopsis thaliana protein match is: FRA8 homolog (TAIR:AT5G22940.1); Has 35333 Blast hits to 34131 

proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI 

BLink). & (gnl|cdd|36239 : 217.0) no description available & (gnl|cdd|66673 : 192.0) no description available (original description: no original 

description) 

10.3 cell wall.hemicellulose synthesis ca10g18320  -1.362 

(at2g22620 : 683.0) Rhamnogalacturonate lyase family protein; CONTAINS InterPro DOMAIN/s: Rhamnogalacturonate lyase (InterPro:IPR010325), 

Carbohydrate-binding-like fold (InterPro:IPR013784), Galactose-binding domain-like (InterPro:IPR008979); BEST Arabidopsis thaliana protein match is: 

Rhamnogalacturonate lyase family protein (TAIR:AT4G37950.1). & (gnl|cdd|69561 : 148.0) no description available (original description: no original 

description) 

10.3.2 
cell wall.hemicellulose 

synthesis.glucuronoxylan 
ca09g03030 -1.757 -1.557 

(at5g49720 : 132.0) Encodes a membrane-bound endo-1,4-beta-D-glucanase, involved in cellulose biosynthesis. Loss-of-function mutants have severe 

cellulose-deficient phenotypes. During cell elongation, KOR1 is associated with Golgi apparatus and early endosome. Inhibition of cellulose biosynthesis 

promoted a redistribution of KOR1 in subcellular locations. These observations suggest that deposition of cellulose involves the intracellular cycling of 

KOR1.; glycosyl hydrolase 9A1 (GH9A1); FUNCTIONS IN: cellulase activity, hydrolase activity, hydrolyzing O-glycosyl compounds; INVOLVED IN: 

in 6 processes; LOCATED IN: Golgi apparatus, plasma membrane, cell plate, early endosome; EXPRESSED IN: 24 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Six-hairpin glycosidase (InterPro:IPR012341), Glycoside hydrolase, family 9, active site 

(InterPro:IPR018221), Six-hairpin glycosidase-like (InterPro:IPR008928), Glycoside hydrolase, family 9 (InterPro:IPR001701); BEST Arabidopsis 

thaliana protein match is: glycosyl hydrolase 9A3 (TAIR:AT4G24260.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; 

Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: no original description) 

10.3.2 
cell wall.hemicellulose 

synthesis.glucuronoxylan 
ca04g18820 -1.015 -1.156 

(at5g03760 : 786.0) encodes a beta-mannan synthase that is required for agrobacterium-mediated plant genetic transformation involves a complex 

interaction between the bacterium and the host plant. 3 UTR is involved in transcriptional regulation and the gene is expressed in the elongation zone of 

the root.; ATCSLA09; CONTAINS InterPro DOMAIN/s: Glycosyl transferase, family 2 (InterPro:IPR001173); BEST Arabidopsis thaliana protein match 

is: cellulose synthase-like A02 (TAIR:AT5G22740.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi 

- 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|31408 : 121.0) no description available (original description: 

no original description) 

10.3.2 
cell wall.hemicellulose 

synthesis.glucuronoxylan 
ca10g00120  -2.472 

(at4g10960 : 592.0) Encodes a protein with UDP-D-glucose 4-epimerase activity.; UDP-D-glucose/UDP-D-galactose 4-epimerase 5 (UGE5); 

FUNCTIONS IN: UDP-glucose 4-epimerase activity, protein dimerization activity; INVOLVED IN: response to stress; LOCATED IN: endomembrane 

system; EXPRESSED IN: male gametophyte, root, guard cell, leaf, pollen tube; EXPRESSED DURING: L mature pollen stage, M germinated pollen 

stage; CONTAINS InterPro DOMAIN/s: NAD-dependent epimerase/dehydratase (InterPro:IPR001509), NAD(P)-binding domain (InterPro:IPR016040), 
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UDP-glucose 4-epimerase (InterPro:IPR005886), Nucleotide sugar epimerase (InterPro:IPR008089); BEST Arabidopsis thaliana protein match is: UDP-

D-glucose/UDP-D-galactose 4-epimerase 2 (TAIR:AT4G23920.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa 

- 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|36585 : 514.0) no description available & 

(gnl|cdd|31284 : 456.0) no description available (original description: no original description) 

10.3.2 
cell wall.hemicellulose 

synthesis.glucuronoxylan 
ca02g07960  -1.637 

(at1g12780 : 613.0) Encodes a UDP-glucose epimerase that catalyzes the interconversion of the sugar nucleotides UDP-glucose UDP-galactose via a 

UDP-4-keto-hexose intermediate. Responsive to stress.; UDP-D-glucose/UDP-D-galactose 4-epimerase 1 (UGE1); FUNCTIONS IN: UDP-glucose 4-

epimerase activity, protein dimerization activity; INVOLVED IN: response to stress, galactose biosynthetic process; LOCATED IN: cytosol, plasma 

membrane; EXPRESSED IN: 32 plant structures; EXPRESSED DURING: 16 growth stages; CONTAINS InterPro DOMAIN/s: NAD-dependent 

epimerase/dehydratase (InterPro:IPR001509), NAD(P)-binding domain (InterPro:IPR016040), UDP-glucose 4-epimerase (InterPro:IPR005886), 

Nucleotide sugar epimerase (InterPro:IPR008089); BEST Arabidopsis thaliana protein match is: UDP-D-glucose/UDP-D-galactose 4-epimerase 3 

(TAIR:AT1G63180.1); Has 42430 Blast hits to 42420 proteins in 2995 species: Archae - 799; Bacteria - 25009; Metazoa - 650; Fungi - 500; Plants - 

1081; Viruses - 38; Other Eukaryotes - 14353 (source: NCBI BLink). & (gnl|cdd|36585 : 492.0) no description available & (gnl|cdd|31284 : 446.0) no 

description available (original description: no original description) 

10.3.2 
cell wall.hemicellulose 

synthesis.glucuronoxylan 
ca11g18150 1.485 2.007 

(at5g09760 : 731.0) Plant invertase/pectin methylesterase inhibitor superfamily; FUNCTIONS IN: enzyme inhibitor activity, pectinesterase activity; 

INVOLVED IN: cell wall modification; LOCATED IN: cell wall, chloroplast, plant-type cell wall; EXPRESSED IN: 23 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Pectin lyase fold/virulence factor (InterPro:IPR011050), Pectinesterase, catalytic 

(InterPro:IPR000070), Pectinesterase inhibitor (InterPro:IPR006501), Pectin lyase fold (InterPro:IPR012334); BEST Arabidopsis thaliana protein match 

is: Plant invertase/pectin methylesterase inhibitor superfamily (TAIR:AT5G64640.1); Has 2807 Blast hits to 2761 proteins in 473 species: Archae - 6; 

Bacteria - 874; Metazoa - 1; Fungi - 174; Plants - 1725; Viruses - 0; Other Eukaryotes - 27 (source: NCBI BLink). & (gnl|cdd|85238 : 414.0) no 

description available (original description: no original description) 

10.7 cell wall.modification ca03g12990 -2.35 -2.82 

(at1g63000 : 517.0) nucleotide-rhamnose synthase/epimerase-reductase (NRS/ER); FUNCTIONS IN: UDP-4-keto-rhamnose-4-keto-reductase activity, 

dTDP-4-dehydrorhamnose reductase activity, UDP-4-keto-6-deoxy-glucose-3,5-epimerase activity, dTDP-4-dehydrorhamnose 3,5-epimerase activity; 

INVOLVED IN: dTDP-rhamnose biosynthetic process, UDP-rhamnose biosynthetic process; LOCATED IN: soluble fraction, plasma membrane; 

EXPRESSED IN: 26 plant structures; EXPRESSED DURING: 16 growth stages; CONTAINS InterPro DOMAIN/s: NAD(P)-binding domain 

(InterPro:IPR016040), dTDP-4-dehydrorhamnose reductase (InterPro:IPR005913); BEST Arabidopsis thaliana protein match is: rhamnose biosynthesis 1 

(TAIR:AT1G78570.1); Has 1363 Blast hits to 1363 proteins in 432 species: Archae - 58; Bacteria - 688; Metazoa - 9; Fungi - 22; Plants - 263; Viruses - 

5; Other Eukaryotes - 318 (source: NCBI BLink). & (gnl|cdd|31288 : 80.3) no description available (original description: no original description) 

10.7 cell wall.modification ca04g04010 -2.285 -2.99 

(at2g21610 : 397.0) pectinesterase 11 (PE11); FUNCTIONS IN: pectinesterase activity; INVOLVED IN: N-terminal protein myristoylation, cell wall 

modification; LOCATED IN: cell wall, plant-type cell wall; EXPRESSED IN: flower; CONTAINS InterPro DOMAIN/s: Pectin lyase fold/virulence 

factor (InterPro:IPR011050), Pectinesterase, catalytic (InterPro:IPR000070), Pectin lyase fold (InterPro:IPR012334); BEST Arabidopsis thaliana protein 

match is: Pectin lyase-like superfamily protein (TAIR:AT5G19730.1); Has 2459 Blast hits to 2412 proteins in 316 species: Archae - 8; Bacteria - 608; 

Metazoa - 1; Fungi - 201; Plants - 1615; Viruses - 0; Other Eukaryotes - 26 (source: NCBI BLink). & (gnl|cdd|85238 : 269.0) no description available 

(original description: no original description) 

10.7 cell wall.modification ca01g33430 -2.272 -3.674 

(at4g17030 : 239.0) Encodes EXLB1 (expansin-like B1), a member of the expansin family.; expansin-like B1 (EXLB1); INVOLVED IN: sexual 

reproduction, unidimensional cell growth, plant-type cell wall loosening; LOCATED IN: endomembrane system, extracellular region; EXPRESSED IN: 

19 plant structures; EXPRESSED DURING: 9 growth stages; CONTAINS InterPro DOMAIN/s: Pollen allergen, N-terminal (InterPro:IPR014734), Rare 

lipoprotein A (InterPro:IPR005132), Pollen allergen/expansin, C-terminal (InterPro:IPR007117), Barwin-related endoglucanase (InterPro:IPR009009), 

Major pollen allergen Lol pI (InterPro:IPR005795), Expansin/Lol pI (InterPro:IPR007118), Expansin 45, endoglucanase-like (InterPro:IPR007112); 

BEST Arabidopsis thaliana protein match is: expansin-like A2 (TAIR:AT4G38400.1); Has 1869 Blast hits to 1866 proteins in 123 species: Archae - 0; 

Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 1858; Viruses - 0; Other Eukaryotes - 11 (source: NCBI BLink). (original description: no original 

description) 

10.7 cell wall.modification ca02g18410 -2.075 -1.996 

(at4g00110 : 697.0) Encodes a putative membrane-anchored UDP-D-glucuronate 4-epimerase.; UDP-D-glucuronate 4-epimerase 3 (GAE3); 

FUNCTIONS IN: UDP-glucuronate 4-epimerase activity, catalytic activity; INVOLVED IN: cellular metabolic process, carbohydrate metabolic process, 

nucleotide-sugar metabolic process, metabolic process; LOCATED IN: membrane; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 15 

growth stages; CONTAINS InterPro DOMAIN/s: NAD-dependent epimerase/dehydratase (InterPro:IPR001509), NAD(P)-binding domain 

(InterPro:IPR016040), Nucleotide sugar epimerase (InterPro:IPR008089); BEST Arabidopsis thaliana protein match is: UDP-D-glucuronate 4-epimerase 

2 (TAIR:AT1G02000.1); Has 43399 Blast hits to 43389 proteins in 2971 species: Archae - 792; Bacteria - 26013; Metazoa - 773; Fungi - 412; Plants - 

1214; Viruses - 37; Other Eukaryotes - 14158 (source: NCBI BLink). & (gnl|cdd|36585 : 441.0) no description available & (gnl|cdd|30800 : 197.0) no 

description available (original description: no original description) 

10.7 cell wall.modification ca07g17780 -1.925 -2.876 

(at5g20950 : 932.0) Glycosyl hydrolase family protein; FUNCTIONS IN: hydrolase activity, hydrolyzing O-glycosyl compounds; INVOLVED IN: 

carbohydrate metabolic process; LOCATED IN: cell wall, membrane, plant-type cell wall; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 

13 growth stages; CONTAINS InterPro DOMAIN/s: Glycoside hydrolase, family 3, N-terminal (InterPro:IPR001764), Glycoside hydrolase, family 3, C-

terminal (InterPro:IPR002772), Glycoside hydrolase, catalytic core (InterPro:IPR017853); BEST Arabidopsis thaliana protein match is: Glycosyl 

hydrolase family protein (TAIR:AT5G20940.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; 

Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|31661 : 239.0) no description available (original 

description: no original description) 

10.7 cell wall.modification ca11g18090 -1.915 -3.726 

(at4g16120 : 810.0) putative membrane-anchored cell wall protein; COBRA-like protein-7 precursor (COBL7); FUNCTIONS IN: molecular_function 

unknown; INVOLVED IN: biological_process unknown; LOCATED IN: anchored to plasma membrane, Golgi apparatus, anchored to membrane; 

EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Glycosyl-phosphatidyl inositol-

anchored, plant (InterPro:IPR006918); BEST Arabidopsis thaliana protein match is: COBRA-like protein 8 precursor (TAIR:AT3G16860.1); Has 30201 



TRENDS IN SCIENCES 2024; 21(8): 7934                                            RESEARCH ARTICLE  

Bin Code Bin Name ID Tavee 60 CaWDT-2 Description 

Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 

2996 (source: NCBI BLink). & (gnl|cdd|86733 : 283.0) no description available (original description: no original description) 

10.7 cell wall.modification ca10g03290 -1.747 -1.854 

(at1g02460 : 604.0) Pectin lyase-like superfamily protein; FUNCTIONS IN: polygalacturonase activity; INVOLVED IN: carbohydrate metabolic process; 

EXPRESSED IN: stem, root, stamen, seed; EXPRESSED DURING: 4 anthesis, E expanded cotyledon stage; CONTAINS InterPro DOMAIN/s: Pectin 

lyase fold/virulence factor (InterPro:IPR011050), Glycoside hydrolase, family 28 (InterPro:IPR000743), Pectin lyase fold (InterPro:IPR012334), Parallel 

beta-helix repeat (InterPro:IPR006626); BEST Arabidopsis thaliana protein match is: Pectin lyase-like superfamily protein (TAIR:AT4G01890.1); Has 

5413 Blast hits to 5130 proteins in 651 species: Archae - 6; Bacteria - 1539; Metazoa - 261; Fungi - 1343; Plants - 1850; Viruses - 100; Other Eukaryotes - 

314 (source: NCBI BLink). & (gnl|cdd|84675 : 246.0) no description available (original description: no original description) 

10.7 cell wall.modification ca09g01920 -1.738 -3.305 

(at5g15110 : 355.0) Pectate lyase family protein; FUNCTIONS IN: lyase activity, pectate lyase activity; INVOLVED IN: biological_process unknown; 

LOCATED IN: endomembrane system; EXPRESSED IN: 9 plant structures; EXPRESSED DURING: L mature pollen stage, M germinated pollen stage, 

4 anthesis, C globular stage, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Pectin lyase fold/virulence factor 

(InterPro:IPR011050), Pectate lyase, N-terminal (InterPro:IPR007524), AmbAllergen (InterPro:IPR018082), Pectate lyase/Amb allergen 

(InterPro:IPR002022), Pectin lyase fold (InterPro:IPR012334); BEST Arabidopsis thaliana protein match is: Pectate lyase family protein 

(TAIR:AT3G01270.1); Has 1602 Blast hits to 1594 proteins in 273 species: Archae - 0; Bacteria - 694; Metazoa - 0; Fungi - 171; Plants - 721; Viruses - 

0; Other Eukaryotes - 16 (source: NCBI BLink). & (gnl|cdd|47932 : 208.0) no description available (original description: no original description) 

10.7 cell wall.modification ca09g08160 -1.489 -1.378 

(at4g24000 : 174.0) encodes a protein similar to cellulose synthase; cellulose synthase like G2 (CSLG2); FUNCTIONS IN: cellulose synthase activity, 

transferase activity, transferring glycosyl groups, transferase activity; INVOLVED IN: cellulose biosynthetic process, polysaccharide biosynthetic 

process; LOCATED IN: membrane; EXPRESSED IN: 19 plant structures; EXPRESSED DURING: 12 growth stages; CONTAINS InterPro DOMAIN/s: 

Cellulose synthase (InterPro:IPR005150); BEST Arabidopsis thaliana protein match is: cellulose synthase like G1 (TAIR:AT4G24010.1); Has 2950 Blast 

hits to 2333 proteins in 442 species: Archae - 3; Bacteria - 792; Metazoa - 2; Fungi - 20; Plants - 2101; Viruses - 0; Other Eukaryotes - 32 (source: NCBI 

BLink). (original description: no original description) 

10.7 cell wall.modification ca06g24660 -1.163 -3.283 

(at2g14620 : 329.0) xyloglucan endotransglucosylase/hydrolase 10 (XTH10); FUNCTIONS IN: hydrolase activity, acting on glycosyl bonds, 

xyloglucan:xyloglucosyl transferase activity, hydrolase activity, hydrolyzing O-glycosyl compounds; INVOLVED IN: carbohydrate metabolic process, 

cellular glucan metabolic process; LOCATED IN: endomembrane system, apoplast, cell wall; EXPRESSED IN: 9 plant structures; EXPRESSED 

DURING: 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Xyloglucan endotransglucosylase/hydrolase 

(InterPro:IPR016455), Xyloglucan endo-transglycosylase, C-terminal (InterPro:IPR010713), Concanavalin A-like lectin/glucanase, subgroup 

(InterPro:IPR013320), Concanavalin A-like lectin/glucanase (InterPro:IPR008985), Glycoside hydrolase, family 16 (InterPro:IPR000757); BEST 

Arabidopsis thaliana protein match is: xyloglucan endotransglucosylase/hydrolase 7 (TAIR:AT4G37800.1); Has 2030 Blast hits to 2016 proteins in 268 

species: Archae - 0; Bacteria - 182; Metazoa - 0; Fungi - 404; Plants - 1378; Viruses - 0; Other Eukaryotes - 66 (source: NCBI BLink). & (gnl|cdd|29536 : 

256.0) no description available (original description: no original description) 

10.7 cell wall.modification ca01g03650 -1.044 -3.359 

(at1g19300 : 457.0) The PARVUS/GLZ1 gene encodes a putative family 8 glycosyl transferase that contributes to xylan biosynthesis. Its gene expression 

shows good co-variance with the IRX3 gene involved in secondary cell wall synthesis. PARVUS/GLZ1 is predicted to have galacturonosyltransferase 

activity and may be involved in the formation of the complex oligosaccharide sequence present at the reducing end of xylan. PARVUS is expressed in 

cells undergoing secondary wall thickening, and parvus mutants have thinner cell walls.; PARVUS (PARVUS); CONTAINS InterPro DOMAIN/s: 

Glycosyl transferase, family 8 (InterPro:IPR002495); BEST Arabidopsis thaliana protein match is: galacturonosyltransferase-like 2 

(TAIR:AT3G50760.1); Has 1825 Blast hits to 1814 proteins in 439 species: Archae - 2; Bacteria - 918; Metazoa - 149; Fungi - 0; Plants - 715; Viruses - 

0; Other Eukaryotes - 41 (source: NCBI BLink). & (gnl|cdd|85496 : 181.0) no description available (original description: no original description) 

10.7 cell wall.modification ca05g07380 1.664 1.802 

(at3g03220 : 198.0) member of Alpha-Expansin Gene Family. Naming convention from the Expansin Working Group (Kende et al, 2004. Plant Mol Bio); 

expansin A13 (EXPA13); INVOLVED IN: plant-type cell wall modification involved in multidimensional cell growth, unidimensional cell growth, plant-

type cell wall loosening; LOCATED IN: extracellular region; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; 

CONTAINS InterPro DOMAIN/s: Barwin-related endoglucanase (InterPro:IPR009009), Pollen allergen, N-terminal (InterPro:IPR014734), Expansin 

(InterPro:IPR002963), Rare lipoprotein A (InterPro:IPR005132), Expansin/Lol pI (InterPro:IPR007118), Expansin 45, endoglucanase-like 

(InterPro:IPR007112), Pollen allergen/expansin, C-terminal (InterPro:IPR007117); BEST Arabidopsis thaliana protein match is: expansin A16 

(TAIR:AT3G55500.1); Has 2069 Blast hits to 2066 proteins in 133 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 2056; Viruses - 0; 

Other Eukaryotes - 13 (source: NCBI BLink). (original description: no original description) 

10.7 cell wall.modification ca01g26820 2.451 3.113 

(at5g66460 : 578.0) Glycosyl hydrolase superfamily protein; FUNCTIONS IN: cation binding, hydrolase activity, hydrolyzing O-glycosyl compounds, 

catalytic activity; INVOLVED IN: carbohydrate metabolic process; LOCATED IN: endomembrane system; EXPRESSED IN: 17 plant structures; 

EXPRESSED DURING: 4 anthesis, C globular stage, 4 leaf senescence stage, petal differentiation and expansion stage, E expanded cotyledon stage; 

CONTAINS InterPro DOMAIN/s: Glycoside hydrolase, catalytic core (InterPro:IPR017853), Glycoside hydrolase, family 5 (InterPro:IPR001547), 

Glycoside hydrolase, subgroup, catalytic core (InterPro:IPR013781); BEST Arabidopsis thaliana protein match is: Glycosyl hydrolase superfamily protein 

(TAIR:AT3G10890.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 

0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|33716 : 114.0) no description available (original description: no original description) 

10.7 cell wall.modification ca01g06350 3.071 3.212 

(at3g28180 : 932.0) encodes a gene similar to cellulose synthase; Cellulose-synthase-like C4 (CSLC04); FUNCTIONS IN: cellulose synthase activity, 

transferase activity, transferring glycosyl groups; INVOLVED IN: biological_process unknown; LOCATED IN: plasma membrane; EXPRESSED IN: 24 

plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Glycosyl transferase, family 2 (InterPro:IPR001173); 

BEST Arabidopsis thaliana protein match is: Cellulose-synthase-like C5 (TAIR:AT4G31590.1); Has 5595 Blast hits to 5589 proteins in 1569 species: 

Archae - 192; Bacteria - 4449; Metazoa - 13; Fungi - 97; Plants - 511; Viruses - 16; Other Eukaryotes - 317 (source: NCBI BLink). & (gnl|cdd|31408 : 

141.0) no description available (original description: no original description) 

10.7 cell wall.modification ca01g06330 5.346 5.055 
(at5g15630 : 717.0) Encodes a member of the COBRA family, similar to phytochelatin synthetase. Involved in secondary cell wall biosynthesis. Mutants 

make smaller plants with reduced levels of cellulose and cell wall sugars.; IRREGULAR XYLEM 6 (IRX6); INVOLVED IN: secondary cell wall 

biogenesis; LOCATED IN: plasma membrane, anchored to membrane; EXPRESSED IN: 21 plant structures; EXPRESSED DURING: 12 growth stages; 
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CONTAINS InterPro DOMAIN/s: Glycosyl-phosphatidyl inositol-anchored, plant (InterPro:IPR006918), COBRA-like (InterPro:IPR017391); BEST 

Arabidopsis thaliana protein match is: COBRA-like extracellular glycosyl-phosphatidyl inositol-anchored protein family (TAIR:AT5G60920.1); Has 379 

Blast hits to 368 proteins in 30 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 379; Viruses - 0; Other Eukaryotes - 0 (source: NCBI 

BLink). & (gnl|cdd|86733 : 205.0) no description available (original description: no original description) 

10.7 cell wall.modification ca01g31040  -2.665 

(at5g60920 : 294.0) Encodes a glycosylphosphatidylinositol-anchored protein localized primarily in the plasma membrane of the longitudinal sides of root 

cells. Necessary for oriented cell expansion in Arabidopsis.  Cob mutants have abnormal roots that expand radially rather than longitudinally under certain 

growth conditions.; COBRA (COB); FUNCTIONS IN: molecular_function unknown; INVOLVED IN: response to salt stress, multidimensional cell 

growth, cellulose microfibril organization; LOCATED IN: in 6 components; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth 

stages; CONTAINS InterPro DOMAIN/s: Glycosyl-phosphatidyl inositol-anchored, plant (InterPro:IPR006918), COBRA-like (InterPro:IPR017391); 

BEST Arabidopsis thaliana protein match is: COBRA-like protein 1 precursor (TAIR:AT3G02210.1); Has 30201 Blast hits to 17322 proteins in 780 

species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). 

(original description: no original description) 

10.7 cell wall.modification ca02g28130  -2.333 

(at2g03090 : 298.0) member of Alpha-Expansin Gene Family. Naming convention from the Expansin Working Group (Kende et al, 2004. Plant Mol Bio).  

Involved in the formation of nematode-induced syncytia in roots of Arabidopsis thaliana.; expansin A15 (EXPA15); INVOLVED IN: plant-type cell wall 

modification involved in multidimensional cell growth, syncytium formation, unidimensional cell growth, plant-type cell wall loosening; LOCATED IN: 

endomembrane system, extracellular region; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Pollen allergen, N-terminal (InterPro:IPR014734), Rare lipoprotein A (InterPro:IPR005132), Pollen allergen/expansin, C-terminal 

(InterPro:IPR007117), Barwin-related endoglucanase (InterPro:IPR009009), Expansin (InterPro:IPR002963), Expansin/Lol pI (InterPro:IPR007118), 

Expansin 45, endoglucanase-like (InterPro:IPR007112); BEST Arabidopsis thaliana protein match is: expansin A1 (TAIR:AT1G69530.2); Has 30201 

Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 

2996 (source: NCBI BLink). & (gnl|cdd|85405 : 110.0) no description available (original description: no original description) 

10.7 cell wall.modification ca10g14500  -1.855 

(at4g13710 : 668.0) Pectin lyase-like superfamily protein; FUNCTIONS IN: lyase activity, pectate lyase activity; INVOLVED IN: biological_process 

unknown; LOCATED IN: endomembrane system; EXPRESSED IN: 20 plant structures; EXPRESSED DURING: 6 growth stages; CONTAINS InterPro 

DOMAIN/s: Pectin lyase fold/virulence factor (InterPro:IPR011050), AmbAllergen (InterPro:IPR018082), Pectate lyase/Amb allergen 

(InterPro:IPR002022), Pectin lyase fold (InterPro:IPR012334); BEST Arabidopsis thaliana protein match is: Pectate lyase family protein 

(TAIR:AT3G24230.1). & (gnl|cdd|47932 : 230.0) no description available (original description: no original description) 

10.7 cell wall.modification ca06g04830  -1.702 

(at1g02000 : 607.0) UDP-D-glucuronate 4-epimerase; UDP-D-glucuronate 4-epimerase 2 (GAE2); FUNCTIONS IN: UDP-glucuronate 4-epimerase 

activity, catalytic activity; INVOLVED IN: cellular metabolic process, carbohydrate metabolic process, nucleotide-sugar metabolic process, metabolic 

process; LOCATED IN: cellular_component unknown; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS 

InterPro DOMAIN/s: NAD-dependent epimerase/dehydratase (InterPro:IPR001509), NAD(P)-binding domain (InterPro:IPR016040), Nucleotide sugar 

epimerase (InterPro:IPR008089); BEST Arabidopsis thaliana protein match is: UDP-D-glucuronate 4-epimerase 3 (TAIR:AT4G00110.1); Has 43438 

Blast hits to 43429 proteins in 2985 species: Archae - 785; Bacteria - 25993; Metazoa - 728; Fungi - 385; Plants - 1220; Viruses - 41; Other Eukaryotes - 

14286 (source: NCBI BLink). & (gnl|cdd|36585 : 426.0) no description available & (gnl|cdd|30800 : 192.0) no description available (original description: 

no original description) 

10.7 cell wall.modification ca05g04570  -1.658 

(at3g46550 : 281.0) Isolated in a screen for salt hypersensitive mutants. Mutants have thinner cell walls, abnormal siliques and root growth is inhibited 

under salt stress. The gene has similarity to arabinogalactan proteins and domains associated with cell adhesion.; salt overly sensitive 5 (SOS5); 

FUNCTIONS IN: polysaccharide binding; INVOLVED IN: multidimensional cell growth, cell adhesion, response to stress; LOCATED IN: anchored to 

plasma membrane, plasma membrane, external side of plasma membrane, anchored to membrane; EXPRESSED IN: cultured cell; CONTAINS InterPro 

DOMAIN/s: FAS1 domain (InterPro:IPR000782); BEST Arabidopsis thaliana protein match is: FASCICLIN-like arabinogalactan protein 8 

(TAIR:AT2G45470.1); Has 1011 Blast hits to 932 proteins in 123 species: Archae - 6; Bacteria - 104; Metazoa - 24; Fungi - 33; Plants - 770; Viruses - 0; 

Other Eukaryotes - 74 (source: NCBI BLink). (original description: no original description) 

10.7 cell wall.modification ca02g20220  -1.485 

(at3g03220 : 358.0) member of Alpha-Expansin Gene Family. Naming convention from the Expansin Working Group (Kende et al, 2004. Plant Mol Bio); 

expansin A13 (EXPA13); INVOLVED IN: plant-type cell wall modification involved in multidimensional cell growth, unidimensional cell growth, plant-

type cell wall loosening; LOCATED IN: extracellular region; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; 

CONTAINS InterPro DOMAIN/s: Barwin-related endoglucanase (InterPro:IPR009009), Pollen allergen, N-terminal (InterPro:IPR014734), Expansin 

(InterPro:IPR002963), Rare lipoprotein A (InterPro:IPR005132), Expansin/Lol pI (InterPro:IPR007118), Expansin 45, endoglucanase-like 

(InterPro:IPR007112), Pollen allergen/expansin, C-terminal (InterPro:IPR007117); BEST Arabidopsis thaliana protein match is: expansin A16 

(TAIR:AT3G55500.1); Has 2069 Blast hits to 2066 proteins in 133 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 2056; Viruses - 0; 

Other Eukaryotes - 13 (source: NCBI BLink). & (gnl|cdd|85405 : 94.1) no description available (original description: no original description) 

10.7 cell wall.modification ca10g04840  -1.378 

(at2g43880 : 441.0) Pectin lyase-like superfamily protein; FUNCTIONS IN: polygalacturonase activity; INVOLVED IN: carbohydrate metabolic process; 

LOCATED IN: endomembrane system; EXPRESSED IN: root, carpel; EXPRESSED DURING: 4 anthesis; CONTAINS InterPro DOMAIN/s: Pectin 

lyase fold/virulence factor (InterPro:IPR011050), Pectin lyase fold (InterPro:IPR012334), Glycoside hydrolase, family 28 (InterPro:IPR000743), Parallel 

beta-helix repeat (InterPro:IPR006626); BEST Arabidopsis thaliana protein match is: Pectin lyase-like superfamily protein (TAIR:AT2G43890.1); Has 

4195 Blast hits to 4175 proteins in 547 species: Archae - 4; Bacteria - 1296; Metazoa - 14; Fungi - 1271; Plants - 1481; Viruses - 2; Other Eukaryotes - 

127 (source: NCBI BLink). & (gnl|cdd|84675 : 264.0) no description available (original description: no original description) 

10.7 cell wall.modification ca11g08350  -1.309 

(at3g02570 : 516.0) Encodes a protein with phosphomannose isomerase activity.; MATERNAL EFFECT EMBRYO ARREST 31 (MEE31); CONTAINS 

InterPro DOMAIN/s: Mannose-6-phosphate isomerase (InterPro:IPR016305), Cupin, RmlC-type (InterPro:IPR011051), Mannose-6-phosphate isomerase, 

type I (InterPro:IPR001250), RmlC-like jelly roll fold (InterPro:IPR014710), Phosphomannose isomerase, type I, conserved site (InterPro:IPR018050); 

BEST Arabidopsis thaliana protein match is: Mannose-6-phosphate isomerase, type I (TAIR:AT1G67070.1); Has 2386 Blast hits to 2370 proteins in 810 

species: Archae - 2; Bacteria - 1207; Metazoa - 570; Fungi - 215; Plants - 91; Viruses - 0; Other Eukaryotes - 301 (source: NCBI BLink). & 

(gnl|cdd|37968 : 489.0) no description available & (gnl|cdd|85328 : 328.0) no description available (original description: no original description) 
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10.7 cell wall.modification ca04g04060  -1.189 

(at5g20950 : 901.0) Glycosyl hydrolase family protein; FUNCTIONS IN: hydrolase activity, hydrolyzing O-glycosyl compounds; INVOLVED IN: 

carbohydrate metabolic process; LOCATED IN: cell wall, membrane, plant-type cell wall; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 

13 growth stages; CONTAINS InterPro DOMAIN/s: Glycoside hydrolase, family 3, N-terminal (InterPro:IPR001764), Glycoside hydrolase, family 3, C-

terminal (InterPro:IPR002772), Glycoside hydrolase, catalytic core (InterPro:IPR017853); BEST Arabidopsis thaliana protein match is: Glycosyl 

hydrolase family protein (TAIR:AT5G20940.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; 

Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|31661 : 249.0) no description available (original 

description: no original description) 

10.7 cell wall.modification ca11g15020  1.081 

(at5g13870 : 455.0) EXGT-A4, endoxyloglucan transferase,; xyloglucan endotransglucosylase/hydrolase 5 (XTH5); FUNCTIONS IN: hydrolase activity, 

acting on glycosyl bonds, hydrolase activity, hydrolyzing O-glycosyl compounds, xyloglucan:xyloglucosyl transferase activity; INVOLVED IN: 

carbohydrate metabolic process, cellular glucan metabolic process; LOCATED IN: endomembrane system, cell wall, apoplast; EXPRESSED IN: 16 plant 

structures; EXPRESSED DURING: 6 growth stages; CONTAINS InterPro DOMAIN/s: Xyloglucan endotransglucosylase/hydrolase 

(InterPro:IPR016455), Xyloglucan endo-transglycosylase, C-terminal (InterPro:IPR010713), Concanavalin A-like lectin/glucanase (InterPro:IPR008985), 

Concanavalin A-like lectin/glucanase, subgroup (InterPro:IPR013320), Glycoside hydrolase, family 16 (InterPro:IPR000757), Glycoside hydrolase, 

family 16, active site (InterPro:IPR008263); BEST Arabidopsis thaliana protein match is: xyloglucan endotransglucosylase/hydrolase 4 

(TAIR:AT2G06850.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 

0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|29536 : 314.0) no description available (original description: no original description) 

10.7 cell wall.modification ca01g06110  2.964 

(at4g00110 : 639.0) Encodes a putative membrane-anchored UDP-D-glucuronate 4-epimerase.; UDP-D-glucuronate 4-epimerase 3 (GAE3); 

FUNCTIONS IN: UDP-glucuronate 4-epimerase activity, catalytic activity; INVOLVED IN: cellular metabolic process, carbohydrate metabolic process, 

nucleotide-sugar metabolic process, metabolic process; LOCATED IN: membrane; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 15 

growth stages; CONTAINS InterPro DOMAIN/s: NAD-dependent epimerase/dehydratase (InterPro:IPR001509), NAD(P)-binding domain 

(InterPro:IPR016040), Nucleotide sugar epimerase (InterPro:IPR008089); BEST Arabidopsis thaliana protein match is: UDP-D-glucuronate 4-epimerase 

2 (TAIR:AT1G02000.1); Has 43399 Blast hits to 43389 proteins in 2971 species: Archae - 792; Bacteria - 26013; Metazoa - 773; Fungi - 412; Plants - 

1214; Viruses - 37; Other Eukaryotes - 14158 (source: NCBI BLink). & (gnl|cdd|36585 : 431.0) no description available & (gnl|cdd|30800 : 196.0) no 

description available (original description: no original description) 

10.8.2 cell wall.pectin*esterases.acetyl esterase ca01g29370 1.78 2.4 

(at1g09910 : 745.0) Rhamnogalacturonate lyase family protein; FUNCTIONS IN: lyase activity; INVOLVED IN: carbohydrate metabolic process; 

LOCATED IN: cellular_component unknown; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Glycoside hydrolase-type carbohydrate-binding (InterPro:IPR011013), Rhamnogalacturonate lyase (InterPro:IPR010325), Carbohydrate-

binding-like fold (InterPro:IPR013784), Galactose-binding domain-like (InterPro:IPR008979); BEST Arabidopsis thaliana protein match is: 

Rhamnogalacturonate lyase family protein (TAIR:AT1G09890.1); Has 300 Blast hits to 279 proteins in 59 species: Archae - 0; Bacteria - 45; Metazoa - 0; 

Fungi - 84; Plants - 171; Viruses - 0; Other Eukaryotes - 0 (source: NCBI BLink). & (gnl|cdd|69561 : 232.0) no description available (original description: 

no original description) 

10.8.2 cell wall.pectin*esterases.acetyl esterase ca10g11350  -1.587 

(gnl|cdd|85238 : 267.0) no description available & (at1g02810 : 256.0) Plant invertase/pectin methylesterase inhibitor superfamily; FUNCTIONS IN: 

enzyme inhibitor activity, pectinesterase activity; INVOLVED IN: cell wall modification; LOCATED IN: endomembrane system, cell wall, plant-type 

cell wall; EXPRESSED IN: 14 plant structures; EXPRESSED DURING: 6 growth stages; CONTAINS InterPro DOMAIN/s: Pectinesterase, active site 

(InterPro:IPR018040), Pectin lyase fold/virulence factor (InterPro:IPR011050), Pectinesterase, catalytic (InterPro:IPR000070), Pectinesterase inhibitor 

(InterPro:IPR006501), Pectin lyase fold (InterPro:IPR012334); BEST Arabidopsis thaliana protein match is: Plant invertase/pectin methylesterase 

inhibitor superfamily (TAIR:AT4G02330.1); Has 2709 Blast hits to 2654 proteins in 327 species: Archae - 6; Bacteria - 603; Metazoa - 3; Fungi - 204; 

Plants - 1867; Viruses - 0; Other Eukaryotes - 26 (source: NCBI BLink). (original description: no original description) 

10.8.99 cell wall.pectin*esterases.misc ca03g24980 -2.106 -3.279 

(at2g39700 : 416.0) putative expansin. Naming convention from the Expansin Working Group (Kende et al, 2004. Plant Mol Bio).  Involved in the 

formation of nematode-induced syncytia in roots of Arabidopsis thaliana.; expansin A4 (EXPA4); CONTAINS InterPro DOMAIN/s: Barwin-related 

endoglucanase (InterPro:IPR009009), Pollen allergen, N-terminal (InterPro:IPR014734), Expansin (InterPro:IPR002963), Rare lipoprotein A 

(InterPro:IPR005132), Expansin/Lol pI (InterPro:IPR007118), Expansin 45, endoglucanase-like (InterPro:IPR007112), Pollen allergen/expansin, C-

terminal (InterPro:IPR007117); BEST Arabidopsis thaliana protein match is: expansin A16 (TAIR:AT3G55500.1); Has 2158 Blast hits to 2155 proteins 

in 155 species: Archae - 0; Bacteria - 2; Metazoa - 0; Fungi - 41; Plants - 2085; Viruses - 0; Other Eukaryotes - 30 (source: NCBI BLink). & 

(gnl|cdd|85405 : 96.8) no description available (original description: no original description) 

10.8.99 cell wall.pectin*esterases.misc ca06g00420 -2.083 -3.179 

(gnl|cdd|66831 : 168.0) no description available & (at1g23760 : 151.0) Encodes aromatic rich glycoprotein JP630.; JP630; CONTAINS InterPro 

DOMAIN/s: BURP (InterPro:IPR004873); BEST Arabidopsis thaliana protein match is: polygalacturonase 2 (TAIR:AT1G70370.2); Has 1783 Blast hits 

to 1423 proteins in 248 species: Archae - 0; Bacteria - 362; Metazoa - 287; Fungi - 197; Plants - 556; Viruses - 4; Other Eukaryotes - 377 (source: NCBI 

BLink). (original description: no original description) 

10.8.99 cell wall.pectin*esterases.misc ca09g09700 -1.04  

(at5g22740 : 818.0) encodes a beta-mannan synthase based on in vitro enzyme assays from heterologously expressed protein; cellulose synthase-like A02 

(CSLA02); CONTAINS InterPro DOMAIN/s: Glycosyl transferase, family 2 (InterPro:IPR001173); BEST Arabidopsis thaliana protein match is: 

Nucleotide-diphospho-sugar transferases superfamily protein (TAIR:AT5G03760.1); Has 5133 Blast hits to 5129 proteins in 1484 species: Archae - 200; 

Bacteria - 4017; Metazoa - 35; Fungi - 91; Plants - 482; Viruses - 11; Other Eukaryotes - 297 (source: NCBI BLink). & (gnl|cdd|31408 : 127.0) no 

description available (original description: no original description) 

10.8.1 cell wall.pectin*esterases.PME ca02g19500 -3.761 -3.381 

(at5g19730 : 330.0) Pectin lyase-like superfamily protein; FUNCTIONS IN: pectinesterase activity; INVOLVED IN: cell wall modification; LOCATED 

IN: cell wall, plant-type cell wall, cytoplasm; EXPRESSED IN: 17 plant structures; EXPRESSED DURING: 8 growth stages; CONTAINS InterPro 

DOMAIN/s: Pectinesterase, active site (InterPro:IPR018040), Pectin lyase fold/virulence factor (InterPro:IPR011050), Pectinesterase, catalytic 

(InterPro:IPR000070), Pectin lyase fold (InterPro:IPR012334); BEST Arabidopsis thaliana protein match is: Pectin lyase-like superfamily protein 

(TAIR:AT2G36710.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 

0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|85238 : 179.0) no description available (original description: no original description) 
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10.8.1 cell wall.pectin*esterases.PME ca10g10820 -2.546 -4.157 

(at3g42850 : 536.0) Mevalonate/galactokinase family protein; FUNCTIONS IN: kinase activity, phosphotransferase activity, alcohol group as acceptor, 

galactokinase activity, ATP binding; INVOLVED IN: metabolic process, phosphorylation; LOCATED IN: cytoplasm; EXPRESSED IN: 6 plant 

structures; EXPRESSED DURING: 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: GHMP kinase 

(InterPro:IPR006204), Mevalonate/galactokinase (InterPro:IPR006206), Galactokinase galactose-binding domain (InterPro:IPR019539), Ribosomal 

protein S5 domain 2-type fold (InterPro:IPR020568), Ribosomal protein S5 domain 2-type fold, subgroup (InterPro:IPR014721), Galactokinase, 

glycosyltransferase (InterPro:IPR012369), GHMP kinase, C-terminal (InterPro:IPR013750); BEST Arabidopsis thaliana protein match is: arabinose 

kinase (TAIR:AT4G16130.1); Has 3577 Blast hits to 3572 proteins in 1442 species: Archae - 89; Bacteria - 2609; Metazoa - 174; Fungi - 132; Plants - 

130; Viruses - 0; Other Eukaryotes - 443 (source: NCBI BLink). & (gnl|cdd|35850 : 239.0) no description available (original description: no original 

description) 

10.8.1 cell wall.pectin*esterases.PME ca08g12740 -1.696  

(at3g07820 : 395.0) Pectin lyase-like superfamily protein; FUNCTIONS IN: polygalacturonase activity; INVOLVED IN: carbohydrate metabolic process; 

LOCATED IN: endomembrane system; EXPRESSED IN: 11 plant structures; EXPRESSED DURING: L mature pollen stage, M germinated pollen 

stage, 4 anthesis, C globular stage, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Pectin lyase fold/virulence factor 

(InterPro:IPR011050), Pectin lyase fold (InterPro:IPR012334), Glycoside hydrolase, family 28 (InterPro:IPR000743), Parallel beta-helix repeat 

(InterPro:IPR006626); BEST Arabidopsis thaliana protein match is: Pectin lyase-like superfamily protein (TAIR:AT3G07830.1); Has 3636 Blast hits to 

3621 proteins in 442 species: Archae - 6; Bacteria - 812; Metazoa - 14; Fungi - 1257; Plants - 1440; Viruses - 0; Other Eukaryotes - 107 (source: NCBI 

BLink). & (gnl|cdd|84675 : 335.0) no description available (original description: no original description) 

10.8.1 cell wall.pectin*esterases.PME ca02g17970 -1.081  

(at2g04780 : 213.0) fasciclin-like arabinogalactan-protein 7 (Fla7); FASCICLIN-like arabinoogalactan 7 (FLA7); LOCATED IN: anchored to plasma 

membrane, plasma membrane, anchored to membrane, membrane; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; 

CONTAINS InterPro DOMAIN/s: FAS1 domain (InterPro:IPR000782); BEST Arabidopsis thaliana protein match is: FASCICLIN-like arabinogalactan 6 

(TAIR:AT2G20520.1); Has 713 Blast hits to 707 proteins in 79 species: Archae - 4; Bacteria - 65; Metazoa - 1; Fungi - 0; Plants - 633; Viruses - 0; Other 

Eukaryotes - 10 (source: NCBI BLink). (original description: no original description) 

10.8.1 cell wall.pectin*esterases.PME ca09g14830 1.611  

(at1g53000 : 423.0) Encodes a putative CMP-KDO (3-deoxy-D-manno-octulosonate) synthetase.; KDSB; FUNCTIONS IN: 3-deoxy-manno-octulosonate 

cytidylyltransferase activity, nucleotidyltransferase activity; INVOLVED IN: lipopolysaccharide biosynthetic process; LOCATED IN: mitochondrion; 

EXPRESSED IN: 26 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: 3-deoxy-D-manno-octulosonate 

cytidylyltransferase (InterPro:IPR004528), Acylneuraminate cytidylyltransferase (InterPro:IPR003329); Has 7496 Blast hits to 7495 proteins in 1549 

species: Archae - 38; Bacteria - 4007; Metazoa - 8; Fungi - 0; Plants - 48; Viruses - 0; Other Eukaryotes - 3395 (source: NCBI BLink). & (gnl|cdd|81599 : 

326.0) no description available (original description: no original description) 

10.8.1 cell wall.pectin*esterases.PME ca08g12750 1.705  

(at1g55850 : 790.0) encodes a protein similar to cellulose synthase; cellulose synthase like E1 (CSLE1); FUNCTIONS IN: cellulose synthase activity, 

transferase activity, transferring glycosyl groups; INVOLVED IN: plant-type cell wall biogenesis, cellulose biosynthetic process, polysaccharide 

biosynthetic process; LOCATED IN: endoplasmic reticulum, plasma membrane; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 13 

growth stages; CONTAINS InterPro DOMAIN/s: Cellulose synthase (InterPro:IPR005150); BEST Arabidopsis thaliana protein match is: cellulose 

synthase like G2 (TAIR:AT4G24000.1); Has 2588 Blast hits to 1976 proteins in 305 species: Archae - 7; Bacteria - 382; Metazoa - 5; Fungi - 13; Plants - 

2129; Viruses - 0; Other Eukaryotes - 52 (source: NCBI BLink). & (gnl|cdd|67186 : 310.0) no description available (original description: no original 

description) 

10.8.1 cell wall.pectin*esterases.PME ca12g12210 1.825 1.975 

(at4g29240 : 425.0) Leucine-rich repeat (LRR) family protein; INVOLVED IN: biological_process unknown; LOCATED IN: endomembrane system; 

EXPRESSED IN: 19 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Leucine-rich repeat-containing N-

terminal domain, type 2 (InterPro:IPR013210), Leucine-rich repeat (InterPro:IPR001611); BEST Arabidopsis thaliana protein match is: Leucine-rich 

repeat (LRR) family protein (TAIR:AT2G19780.1); Has 63461 Blast hits to 20951 proteins in 903 species: Archae - 14; Bacteria - 2781; Metazoa - 8815; 

Fungi - 480; Plants - 47912; Viruses - 34; Other Eukaryotes - 3425 (source: NCBI BLink). (original description: no original description) 

10.8.1 cell wall.pectin*esterases.PME ca04g20820 2.169 3.059 

(at1g09790 : 475.0) COBRA-like protein 6 precursor (COBL6); CONTAINS InterPro DOMAIN/s: Glycosyl-phosphatidyl inositol-anchored, plant 

(InterPro:IPR006918), COBRA-like (InterPro:IPR017391); BEST Arabidopsis thaliana protein match is: COBRA-like protein 1 precursor 

(TAIR:AT3G02210.1); Has 376 Blast hits to 369 proteins in 30 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 376; Viruses - 0; Other 

Eukaryotes - 0 (source: NCBI BLink). & (gnl|cdd|86733 : 134.0) no description available (original description: no original description) 

10.8.1 cell wall.pectin*esterases.PME ca03g24940 2.178 2.057 

(at5g64570 : 1067.0) Encodes a beta-d-xylosidase that belongs to family 3 of glycoside hydrolases.; beta-D-xylosidase 4 (XYL4); FUNCTIONS IN: xylan 

1,4-beta-xylosidase activity, hydrolase activity, hydrolyzing O-glycosyl compounds; INVOLVED IN: xylan catabolic process; LOCATED IN: apoplast, 

cell wall; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Glycoside hydrolase, 

family 3, N-terminal (InterPro:IPR001764), Glycoside hydrolase, family 3, C-terminal (InterPro:IPR002772), Glycoside hydrolase, catalytic core 

(InterPro:IPR017853); BEST Arabidopsis thaliana protein match is: beta-xylosidase 3 (TAIR:AT5G09730.1); Has 1807 Blast hits to 1807 proteins in 277 

species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|31661 : 

197.0) no description available (original description: no original description) 

10.8.1 cell wall.pectin*esterases.PME ca01g05070  -1.104 

(at4g38770 : 117.0) Encodes one of four proline-rich proteins in Arabidopsis which are predicted to localize to the cell wall.  Transcripts are most 

abundant in aerial organs of the plant.; proline-rich protein 4 (PRP4); CONTAINS InterPro DOMAIN/s: Pollen Ole e 1 allergen/extensin 

(InterPro:IPR006041); BEST Arabidopsis thaliana protein match is: proline-rich protein 2 (TAIR:AT2G21140.1); Has 142477 Blast hits to 44863 proteins 

in 2266 species: Archae - 463; Bacteria - 33947; Metazoa - 50713; Fungi - 14839; Plants - 19672; Viruses - 4087; Other Eukaryotes - 18756 (source: 

NCBI BLink). & (gnl|cdd|70214 : 80.2) no description available (original description: no original description) 

10.8.1 cell wall.pectin*esterases.PME ca07g00920  1.546 

(at5g54690 : 827.0) Encodes a protein with  putative galacturonosyltransferase activity. Mutants defective in this gene displayed a notable reduction in 

xylose (>50%) in the cell walls from stems and roots and a reduction in cellulose (~25%).; galacturonosyltransferase 12 (GAUT12); CONTAINS InterPro 

DOMAIN/s: Glycosyl transferase, family 8 (InterPro:IPR002495); BEST Arabidopsis thaliana protein match is: galacturonosyltransferase 13 

(TAIR:AT3G01040.2); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 

0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|85496 : 184.0) no description available (original description: no original description) 
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10.8.1 cell wall.pectin*esterases.PME ca06g00430  2.12 

(at2g37640 : 408.0) member of Alpha-Expansin Gene Family. Naming convention from the Expansin Working Group (Kende et al, 2004. Plant Mol Bio).  

Involved in the formation of nematode-induced syncytia in roots of Arabidopsis thaliana.; EXP3; INVOLVED IN: in 6 processes; LOCATED IN: 

endomembrane system, extracellular region; EXPRESSED IN: 21 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Barwin-related endoglucanase (InterPro:IPR009009), Pollen allergen, N-terminal (InterPro:IPR014734), Expansin (InterPro:IPR002963), 

Rare lipoprotein A (InterPro:IPR005132), Expansin/Lol pI (InterPro:IPR007118), Expansin 45, endoglucanase-like (InterPro:IPR007112), Pollen 

allergen/expansin, C-terminal (InterPro:IPR007117); BEST Arabidopsis thaliana protein match is: expansin A4 (TAIR:AT2G39700.1); Has 2147 Blast 

hits to 2144 proteins in 153 species: Archae - 0; Bacteria - 2; Metazoa - 0; Fungi - 34; Plants - 2079; Viruses - 0; Other Eukaryotes - 32 (source: NCBI 

BLink). & (gnl|cdd|85405 : 98.3) no description available (original description: no original description) 

10.1 cell wall.precursor synthesis ca02g10490 -1.45 -2.083 

(at1g02000 : 687.0) UDP-D-glucuronate 4-epimerase; UDP-D-glucuronate 4-epimerase 2 (GAE2); FUNCTIONS IN: UDP-glucuronate 4-epimerase 

activity, catalytic activity; INVOLVED IN: cellular metabolic process, carbohydrate metabolic process, nucleotide-sugar metabolic process, metabolic 

process; LOCATED IN: cellular_component unknown; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS 

InterPro DOMAIN/s: NAD-dependent epimerase/dehydratase (InterPro:IPR001509), NAD(P)-binding domain (InterPro:IPR016040), Nucleotide sugar 

epimerase (InterPro:IPR008089); BEST Arabidopsis thaliana protein match is: UDP-D-glucuronate 4-epimerase 3 (TAIR:AT4G00110.1); Has 43438 

Blast hits to 43429 proteins in 2985 species: Archae - 785; Bacteria - 25993; Metazoa - 728; Fungi - 385; Plants - 1220; Viruses - 41; Other Eukaryotes - 

14286 (source: NCBI BLink). & (gnl|cdd|36585 : 436.0) no description available & (gnl|cdd|30800 : 195.0) no description available (original description: 

no original description) 

10.1.3 cell wall.precursor synthesis.AXS ca01g14900 -1.062 -1.522 

(gnl|cdd|39488 : 540.0) no description available & (at3g09410 : 538.0) Pectinacetylesterase family protein; CONTAINS InterPro DOMAIN/s: 

Pectinacetylesterase (InterPro:IPR004963); BEST Arabidopsis thaliana protein match is: Pectinacetylesterase family protein (TAIR:AT3G09405.1); Has 

546 Blast hits to 540 proteins in 92 species: Archae - 0; Bacteria - 46; Metazoa - 118; Fungi - 0; Plants - 293; Viruses - 0; Other Eukaryotes - 89 (source: 

NCBI BLink). & (gnl|cdd|66926 : 497.0) no description available (original description: no original description) 

10.1.6 cell wall.precursor synthesis.GAE ca03g15990  -1.322 

(at2g37640 : 397.0) member of Alpha-Expansin Gene Family. Naming convention from the Expansin Working Group (Kende et al, 2004. Plant Mol Bio).  

Involved in the formation of nematode-induced syncytia in roots of Arabidopsis thaliana.; EXP3; INVOLVED IN: in 6 processes; LOCATED IN: 

endomembrane system, extracellular region; EXPRESSED IN: 21 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Barwin-related endoglucanase (InterPro:IPR009009), Pollen allergen, N-terminal (InterPro:IPR014734), Expansin (InterPro:IPR002963), 

Rare lipoprotein A (InterPro:IPR005132), Expansin/Lol pI (InterPro:IPR007118), Expansin 45, endoglucanase-like (InterPro:IPR007112), Pollen 

allergen/expansin, C-terminal (InterPro:IPR007117); BEST Arabidopsis thaliana protein match is: expansin A4 (TAIR:AT2G39700.1); Has 2147 Blast 

hits to 2144 proteins in 153 species: Archae - 0; Bacteria - 2; Metazoa - 0; Fungi - 34; Plants - 2079; Viruses - 0; Other Eukaryotes - 32 (source: NCBI 

BLink). & (gnl|cdd|85405 : 95.3) no description available (original description: no original description) 

10.1.6 cell wall.precursor synthesis.GAE ca05g11870  -1.245 

(at5g60490 : 137.0) FASCICLIN-like arabinogalactan-protein 12 (FLA12); LOCATED IN: plasma membrane, anchored to membrane; EXPRESSED IN: 

22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: FAS1 domain (InterPro:IPR000782); BEST 

Arabidopsis thaliana protein match is: FASCICLIN-like arabinogalactan-protein 11 (TAIR:AT5G03170.1); Has 1807 Blast hits to 1807 proteins in 277 

species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original 

description: no original description) 

10.1.6 cell wall.precursor synthesis.GAE ca10g10260  -1.144 

(at5g03170 : 140.0) FASCICLIN-like arabinogalactan-protein 11 (FLA11); CONTAINS InterPro DOMAIN/s: FAS1 domain (InterPro:IPR000782); 

BEST Arabidopsis thaliana protein match is: FASCICLIN-like arabinogalactan-protein 12 (TAIR:AT5G60490.1); Has 965 Blast hits to 948 proteins in 

162 species: Archae - 18; Bacteria - 233; Metazoa - 22; Fungi - 18; Plants - 634; Viruses - 0; Other Eukaryotes - 40 (source: NCBI BLink). (original 

description: no original description) 

10.1.6 cell wall.precursor synthesis.GAE ca01g10950  -1.045 

(at5g03760 : 828.0) encodes a beta-mannan synthase that is required for agrobacterium-mediated plant genetic transformation involves a complex 

interaction between the bacterium and the host plant. 3 UTR is involved in transcriptional regulation and the gene is expressed in the elongation zone of 

the root.; ATCSLA09; CONTAINS InterPro DOMAIN/s: Glycosyl transferase, family 2 (InterPro:IPR001173); BEST Arabidopsis thaliana protein match 

is: cellulose synthase-like A02 (TAIR:AT5G22740.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi 

- 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|31408 : 120.0) no description available (original description: 

no original description) 

10.1.12.4 
cell wall.precursor synthesis.KDO 

pathway.CMP-KDO Synthetase 
ca07g17740  -1.67 

(at3g45400 : 597.0) exostosin family protein; FUNCTIONS IN: catalytic activity; INVOLVED IN: biological_process unknown; LOCATED IN: 

endomembrane system, membrane; CONTAINS InterPro DOMAIN/s: Exostosin-like (InterPro:IPR004263); BEST Arabidopsis thaliana protein match is: 

Exostosin family protein (TAIR:AT3G03650.1); Has 1358 Blast hits to 1353 proteins in 108 species: Archae - 0; Bacteria - 4; Metazoa - 218; Fungi - 4; 

Plants - 1054; Viruses - 0; Other Eukaryotes - 78 (source: NCBI BLink). & (gnl|cdd|36239 : 245.0) no description available & (gnl|cdd|66673 : 238.0) no 

description available (original description: no original description) 

10.1.9 cell wall.precursor synthesis.MUR4 ca07g06620 1.06  

(at3g02230 : 666.0) reversibly glycosylated polypeptide possibly involved in plant cell wall synthesis; reversibly glycosylated polypeptide 1 (RGP1); 

FUNCTIONS IN: cellulose synthase (UDP-forming) activity; INVOLVED IN: response to salt stress, plant-type cell wall biogenesis; LOCATED IN: 

cytosolic ribosome, Golgi stack, cell wall, plasma membrane, Golgi trans cisterna; EXPRESSED IN: 7 plant structures; EXPRESSED DURING: L 

mature pollen stage, M germinated pollen stage, seed development stages; CONTAINS InterPro DOMAIN/s: Alpha-1,4-glucan-protein synthase, UDP-

forming (InterPro:IPR004901); BEST Arabidopsis thaliana protein match is: reversibly glycosylated polypeptide 2 (TAIR:AT5G15650.1); Has 260 Blast 

hits to 255 proteins in 45 species: Archae - 24; Bacteria - 8; Metazoa - 0; Fungi - 0; Plants - 224; Viruses - 0; Other Eukaryotes - 4 (source: NCBI BLink). 

& (gnl|cdd|72787 : 578.0) no description available (original description: no original description) 

10.1.20 
cell wall.precursor 

synthesis.phosphomannose isomerase 
ca04g06320  -1.565 

(at1g10550 : 365.0) Encodes a membrane-localized protein that is predicted to function during cell wall modification.Overexpression of XTH33 results in 

abnormal cell morphology. Its expression is under epigenetic control by ATX1.; xyloglucan:xyloglucosyl transferase 33 (XTH33); FUNCTIONS IN: 

hydrolase activity, acting on glycosyl bonds, hydrolase activity, hydrolyzing O-glycosyl compounds, xyloglucan:xyloglucosyl transferase activity; 

INVOLVED IN: plant-type cell wall modification involved in multidimensional cell growth; LOCATED IN: integral to plasma membrane; EXPRESSED 

IN: 14 plant structures; EXPRESSED DURING: 7 growth stages; CONTAINS InterPro DOMAIN/s: Xyloglucan endotransglucosylase/hydrolase 

(InterPro:IPR016455), Xyloglucan endo-transglycosylase, C-terminal (InterPro:IPR010713), Concanavalin A-like lectin/glucanase, subgroup 
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(InterPro:IPR013320), Concanavalin A-like lectin/glucanase (InterPro:IPR008985), Glycoside hydrolase, family 16 (InterPro:IPR000757); BEST 

Arabidopsis thaliana protein match is: xyloglucan endotransglucosylase/hydrolase 28 (TAIR:AT1G14720.1); Has 2022 Blast hits to 2008 proteins in 287 

species: Archae - 0; Bacteria - 257; Metazoa - 0; Fungi - 351; Plants - 1343; Viruses - 0; Other Eukaryotes - 71 (source: NCBI BLink). & (gnl|cdd|29536 : 

247.0) no description available (original description: no original description) 

10.1.30.2 
cell wall.precursor synthesis.sugar 

kinases.arabinose-1-kinase 
ca07g07380  -1.076 

(at3g26610 : 360.0) Pectin lyase-like superfamily protein; FUNCTIONS IN: polygalacturonase activity; INVOLVED IN: carbohydrate metabolic process; 

LOCATED IN: endomembrane system; EXPRESSED IN: root; CONTAINS InterPro DOMAIN/s: Pectin lyase fold/virulence factor 

(InterPro:IPR011050), Glycoside hydrolase, family 28 (InterPro:IPR000743), Pectin lyase fold (InterPro:IPR012334), Parallel beta-helix repeat 

(InterPro:IPR006626); BEST Arabidopsis thaliana protein match is: Pectin lyase-like superfamily protein (TAIR:AT1G60590.1); Has 4342 Blast hits to 

4315 proteins in 504 species: Archae - 6; Bacteria - 1404; Metazoa - 14; Fungi - 1284; Plants - 1492; Viruses - 2; Other Eukaryotes - 140 (source: NCBI 

BLink). & (gnl|cdd|84675 : 196.0) no description available (original description: no original description) 

10.1.30.2 
cell wall.precursor synthesis.sugar 

kinases.arabinose-1-kinase 
ca07g07390 -1.388 -1.517 

(gnl|cdd|71337 : 201.0) no description available & (at3g22440 : 186.0) FRIGIDA-like protein; CONTAINS InterPro DOMAIN/s: Frigida-like 

(InterPro:IPR012474); BEST Arabidopsis thaliana protein match is: FRIGIDA-like protein (TAIR:AT4G14900.1); Has 1385 Blast hits to 1327 proteins in 

123 species: Archae - 0; Bacteria - 9; Metazoa - 139; Fungi - 70; Plants - 1142; Viruses - 0; Other Eukaryotes - 25 (source: NCBI BLink). (original 

description: no original description) 

10.1.11 
cell wall.precursor synthesis.UER = 

NRS/ER 
ca01g03570  -1.117 

(at1g11545 : 162.0) xyloglucan endotransglucosylase/hydrolase 8 (XTH8); FUNCTIONS IN: hydrolase activity, acting on glycosyl bonds, 

xyloglucan:xyloglucosyl transferase activity, hydrolase activity, hydrolyzing O-glycosyl compounds; INVOLVED IN: carbohydrate metabolic process, 

cellular glucan metabolic process; LOCATED IN: endomembrane system, cell wall, apoplast; EXPRESSED IN: 21 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Xyloglucan endotransglucosylase/hydrolase (InterPro:IPR016455), Beta-glucanase 

(InterPro:IPR008264), Xyloglucan endo-transglycosylase, C-terminal (InterPro:IPR010713), Concanavalin A-like lectin/glucanase, subgroup 

(InterPro:IPR013320), Glycoside hydrolase, family 16, active site (InterPro:IPR008263), Concanavalin A-like lectin/glucanase (InterPro:IPR008985), 

Glycoside hydrolase, family 16 (InterPro:IPR000757); BEST Arabidopsis thaliana protein match is: xyloglucan endotransglucosylase/hydrolase 7 

(TAIR:AT4G37800.1); Has 2134 Blast hits to 2114 proteins in 302 species: Archae - 0; Bacteria - 267; Metazoa - 0; Fungi - 408; Plants - 1375; Viruses - 

0; Other Eukaryotes - 84 (source: NCBI BLink). & (gnl|cdd|29536 : 146.0) no description available (original description: no original description) 

10.1.2 cell wall.precursor synthesis.UGE ca12g14620 -1.17 -1.653 

(at5g22740 : 706.0) encodes a beta-mannan synthase based on in vitro enzyme assays from heterologously expressed protein; cellulose synthase-like A02 

(CSLA02); CONTAINS InterPro DOMAIN/s: Glycosyl transferase, family 2 (InterPro:IPR001173); BEST Arabidopsis thaliana protein match is: 

Nucleotide-diphospho-sugar transferases superfamily protein (TAIR:AT5G03760.1); Has 5133 Blast hits to 5129 proteins in 1484 species: Archae - 200; 

Bacteria - 4017; Metazoa - 35; Fungi - 91; Plants - 482; Viruses - 11; Other Eukaryotes - 297 (source: NCBI BLink). & (gnl|cdd|31408 : 109.0) no 

description available (original description: no original description) 

10.1.2 cell wall.precursor synthesis.UGE ca01g03070  1.02 

(at2g28100 : 618.0) Encodes a protein with &#945;-fucosidase activity. The activity was assessed on 2-fucosyl-lactitol. AtFUC1 was not able to act on 

XXFG substrates, at least when heterologously expressed in <i>Pichia pastoris</i>. The enzyme has been postulated to act on fucosylated substrates other 

than xyloglucan oligosaccharides.  was shown (<i>Pichia pastoris</i>) to hydrolyze fucose in 3- and 4-linkage , hence was characterized as alpha-L-3,4-

fucosidase; alpha-L-fucosidase 1 (FUC1); FUNCTIONS IN: alpha-L-fucosidase activity; INVOLVED IN: glycoprotein catabolic process; LOCATED IN: 

vacuole; EXPRESSED IN: 17 plant structures; EXPRESSED DURING: 11 growth stages; CONTAINS InterPro DOMAIN/s: Glycoside hydrolase, 

family 29 (InterPro:IPR000933), Glycoside hydrolase, catalytic core (InterPro:IPR017853), Glycoside hydrolase, subgroup, catalytic core 

(InterPro:IPR013781); Has 2006 Blast hits to 1993 proteins in 389 species: Archae - 18; Bacteria - 1470; Metazoa - 203; Fungi - 6; Plants - 70; Viruses - 

0; Other Eukaryotes - 239 (source: NCBI BLink). & (gnl|cdd|33467 : 213.0) no description available & (gnl|cdd|38550 : 162.0) no description available 

(original description: no original description) 

10.1.5 cell wall.precursor synthesis.UXS ca10g12590 -2.386 -2.352 

(at5g03170 : 178.0) FASCICLIN-like arabinogalactan-protein 11 (FLA11); CONTAINS InterPro DOMAIN/s: FAS1 domain (InterPro:IPR000782); 

BEST Arabidopsis thaliana protein match is: FASCICLIN-like arabinogalactan-protein 12 (TAIR:AT5G60490.1); Has 965 Blast hits to 948 proteins in 

162 species: Archae - 18; Bacteria - 233; Metazoa - 22; Fungi - 18; Plants - 634; Viruses - 0; Other Eukaryotes - 40 (source: NCBI BLink). (original 

description: no original description) 

26.4 misc.beta 1,3 glucan hydrolases ca03g29340  -3.251 

(at1g18650 : 134.0) Encodes a member of the X8-GPI family of proteins. It localizes to the plasmodesmata and is predicted to bind callose.; 

plasmodesmata callose-binding protein 3 (PDCB3); CONTAINS InterPro DOMAIN/s: X8 (InterPro:IPR012946); BEST Arabidopsis thaliana protein 

match is: glucan endo-1,3-beta-glucosidase-like protein 3 (TAIR:AT5G08000.1); Has 1473 Blast hits to 1425 proteins in 72 species: Archae - 4; Bacteria 

- 6; Metazoa - 5; Fungi - 46; Plants - 1391; Viruses - 0; Other Eukaryotes - 21 (source: NCBI BLink). & (gnl|cdd|87420 : 99.6) no description available 

(original description: no original description) 

26.4 misc.beta 1,3 glucan hydrolases ca12g00670  -1.736 

(at5g35740 : 105.0) Carbohydrate-binding X8 domain superfamily protein; FUNCTIONS IN: molecular_function unknown; INVOLVED IN: 

biological_process unknown; LOCATED IN: endomembrane system; EXPRESSED IN: 18 plant structures; EXPRESSED DURING: 10 growth stages; 

CONTAINS InterPro DOMAIN/s: X8 (InterPro:IPR012946); BEST Arabidopsis thaliana protein match is: Carbohydrate-binding X8 domain superfamily 

protein (TAIR:AT2G04910.2); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; 

Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|87420 : 92.6) no description available (original description: no original description) 

26.4.1 
misc.beta 1,3 glucan hydrolases.glucan 

endo-1,3-beta-glucosidase 
ca01g00150  -1.743 

(at1g32860 : 444.0) Glycosyl hydrolase superfamily protein; FUNCTIONS IN: cation binding, hydrolase activity, hydrolyzing O-glycosyl compounds, 

catalytic activity; INVOLVED IN: carbohydrate metabolic process; LOCATED IN: anchored to plasma membrane, plasma membrane, anchored to 

membrane; EXPRESSED IN: 18 plant structures; EXPRESSED DURING: 12 growth stages; CONTAINS InterPro DOMAIN/s: Glycoside hydrolase, 

catalytic core (InterPro:IPR017853), Glycoside hydrolase, family 17 (InterPro:IPR000490), Glycoside hydrolase, subgroup, catalytic core 

(InterPro:IPR013781); BEST Arabidopsis thaliana protein match is: beta-1,3-glucanase_putative (TAIR:AT5G42100.1); Has 2148 Blast hits to 2131 

proteins in 126 species: Archae - 0; Bacteria - 0; Metazoa - 3; Fungi - 2; Plants - 2133; Viruses - 0; Other Eukaryotes - 10 (source: NCBI BLink). & 

(gnl|cdd|84700 : 278.0) no description available (original description: no original description) 

26.4.1 
misc.beta 1,3 glucan hydrolases.glucan 

endo-1,3-beta-glucosidase 
ca01g15970  -1.019 

(gnl|cdd|84700 : 452.0) no description available & (at4g16260 : 343.0) Glycosyl hydrolase superfamily protein; FUNCTIONS IN: cation binding, 

hydrolase activity, hydrolyzing O-glycosyl compounds, catalytic activity; INVOLVED IN: defense response to fungus, incompatible interaction, response 

to salt stress; LOCATED IN: cell wall, plasma membrane; EXPRESSED IN: 11 plant structures; EXPRESSED DURING: LP.06 six leaves visible, LP.04 
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four leaves visible, 4 anthesis, petal differentiation and expansion stage, LP.08 eight leaves visible; CONTAINS InterPro DOMAIN/s: Glycoside 

hydrolase, catalytic core (InterPro:IPR017853), Glycoside hydrolase, family 17 (InterPro:IPR000490), Glycoside hydrolase, subgroup, catalytic core 

(InterPro:IPR013781); BEST Arabidopsis thaliana protein match is: beta-1,3-glucanase 1 (TAIR:AT3G57270.1); Has 2169 Blast hits to 2154 proteins in 

141 species: Archae - 0; Bacteria - 6; Metazoa - 5; Fungi - 22; Plants - 2121; Viruses - 0; Other Eukaryotes - 15 (source: NCBI BLink). (original 

description: no original description) 

26.4.1 
misc.beta 1,3 glucan hydrolases.glucan 

endo-1,3-beta-glucosidase 
ca03g30020  -1.957 

(gnl|cdd|84700 : 468.0) no description available & (at4g16260 : 395.0) Glycosyl hydrolase superfamily protein; FUNCTIONS IN: cation binding, 

hydrolase activity, hydrolyzing O-glycosyl compounds, catalytic activity; INVOLVED IN: defense response to fungus, incompatible interaction, response 

to salt stress; LOCATED IN: cell wall, plasma membrane; EXPRESSED IN: 11 plant structures; EXPRESSED DURING: LP.06 six leaves visible, LP.04 

four leaves visible, 4 anthesis, petal differentiation and expansion stage, LP.08 eight leaves visible; CONTAINS InterPro DOMAIN/s: Glycoside 

hydrolase, catalytic core (InterPro:IPR017853), Glycoside hydrolase, family 17 (InterPro:IPR000490), Glycoside hydrolase, subgroup, catalytic core 

(InterPro:IPR013781); BEST Arabidopsis thaliana protein match is: beta-1,3-glucanase 1 (TAIR:AT3G57270.1); Has 2169 Blast hits to 2154 proteins in 

141 species: Archae - 0; Bacteria - 6; Metazoa - 5; Fungi - 22; Plants - 2121; Viruses - 0; Other Eukaryotes - 15 (source: NCBI BLink). (original 

description: no original description) 

26.4.1 
misc.beta 1,3 glucan hydrolases.glucan 

endo-1,3-beta-glucosidase 
ca07g11060  -2.698 

(at2g05790 : 675.0) O-Glycosyl hydrolases family 17 protein; FUNCTIONS IN: cation binding, hydrolase activity, hydrolyzing O-glycosyl compounds, 

catalytic activity; INVOLVED IN: carbohydrate metabolic process; LOCATED IN: endomembrane system; EXPRESSED IN: 22 plant structures; 

EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: X8 (InterPro:IPR012946), Glycoside hydrolase, catalytic core 

(InterPro:IPR017853), Glycoside hydrolase, family 17 (InterPro:IPR000490), Glycoside hydrolase, subgroup, catalytic core (InterPro:IPR013781); BEST 

Arabidopsis thaliana protein match is: O-Glycosyl hydrolases family 17 protein (TAIR:AT5G55180.1); Has 2832 Blast hits to 2751 proteins in 138 

species: Archae - 0; Bacteria - 0; Metazoa - 3; Fungi - 13; Plants - 2801; Viruses - 0; Other Eukaryotes - 15 (source: NCBI BLink). & (gnl|cdd|84700 : 

308.0) no description available (original description: no original description) 

26.4.1 
misc.beta 1,3 glucan hydrolases.glucan 

endo-1,3-beta-glucosidase 
ca08g10370  -1.354 

(at3g07320 : 617.0) O-Glycosyl hydrolases family 17 protein; FUNCTIONS IN: cation binding, hydrolase activity, hydrolyzing O-glycosyl compounds, 

catalytic activity; INVOLVED IN: carbohydrate metabolic process; LOCATED IN: plant-type cell wall; EXPRESSED IN: 24 plant structures; 

EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: X8 (InterPro:IPR012946), Glycoside hydrolase, catalytic core 

(InterPro:IPR017853), Glycoside hydrolase, family 17 (InterPro:IPR000490), Glycoside hydrolase, subgroup, catalytic core (InterPro:IPR013781); BEST 

Arabidopsis thaliana protein match is: O-Glycosyl hydrolases family 17 protein (TAIR:AT3G23770.1); Has 2806 Blast hits to 2728 proteins in 131 

species: Archae - 0; Bacteria - 0; Metazoa - 3; Fungi - 5; Plants - 2791; Viruses - 0; Other Eukaryotes - 7 (source: NCBI BLink). & (gnl|cdd|84700 : 

309.0) no description available (original description: no original description) 

26.4.1 
misc.beta 1,3 glucan hydrolases.glucan 

endo-1,3-beta-glucosidase 
ca12g20570  -1.815 

(at4g14080 : 544.0) maternal effect embryo arrest 48 (MEE48); FUNCTIONS IN: cation binding, hydrolase activity, hydrolyzing O-glycosyl compounds, 

catalytic activity; INVOLVED IN: pollen exine formation, embryo development ending in seed dormancy; LOCATED IN: endomembrane system; 

EXPRESSED IN: leaf whorl, sepal, flower, seed; EXPRESSED DURING: petal differentiation and expansion stage, E expanded cotyledon stage; 

CONTAINS InterPro DOMAIN/s: X8 (InterPro:IPR012946), Glycoside hydrolase, catalytic core (InterPro:IPR017853), Glycoside hydrolase, family 17 

(InterPro:IPR000490), Glycoside hydrolase, subgroup, catalytic core (InterPro:IPR013781); BEST Arabidopsis thaliana protein match is: O-Glycosyl 

hydrolases family 17 protein (TAIR:AT3G23770.1); Has 2783 Blast hits to 2708 proteins in 127 species: Archae - 0; Bacteria - 0; Metazoa - 3; Fungi - 0; 

Plants - 2773; Viruses - 0; Other Eukaryotes - 7 (source: NCBI BLink). & (gnl|cdd|85272 : 408.0) no description available & (gnl|cdd|36599 : 297.0) no 

description available (original description: no original description) 
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29.5 protein.degradation ca05g15980 -2.93 -3.353 

(at1g02170 : 428.0) Metacaspase AtMCP1b. Arginine/lysine-specific cysteine protease activity. Induces apoptosis in yeast. Contains Pfam profile 

PF00656: ICE-like protease (caspase) p20 domain; metacaspase 1 (AMC1); FUNCTIONS IN: cysteine-type endopeptidase activity; INVOLVED IN: 

proteolysis, induction of apoptosis; LOCATED IN: chloroplast; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 15 growth stages; 

CONTAINS InterPro DOMAIN/s: Zinc finger, LSD1-type (InterPro:IPR005735), Peptidase C14, caspase catalytic (InterPro:IPR011600); BEST 

Arabidopsis thaliana protein match is: metacaspase 2 (TAIR:AT4G25110.1); Has 1179 Blast hits to 1148 proteins in 266 species: Archae - 3; 

Bacteria - 262; Metazoa - 3; Fungi - 268; Plants - 419; Viruses - 0; Other Eukaryotes - 224 (source: NCBI BLink). & (gnl|cdd|36759 : 344.0) no 

description available & (gnl|cdd|84933 : 140.0) no description available (original description: no original description) 

29.5 protein.degradation ca08g15800 -2.568 -2.37 

(at1g02170 : 278.0) Metacaspase AtMCP1b. Arginine/lysine-specific cysteine protease activity. Induces apoptosis in yeast. Contains Pfam profile 

PF00656: ICE-like protease (caspase) p20 domain; metacaspase 1 (AMC1); FUNCTIONS IN: cysteine-type endopeptidase activity; INVOLVED IN: 

proteolysis, induction of apoptosis; LOCATED IN: chloroplast; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 15 growth stages; 

CONTAINS InterPro DOMAIN/s: Zinc finger, LSD1-type (InterPro:IPR005735), Peptidase C14, caspase catalytic (InterPro:IPR011600); BEST 

Arabidopsis thaliana protein match is: metacaspase 2 (TAIR:AT4G25110.1); Has 1179 Blast hits to 1148 proteins in 266 species: Archae - 3; 

Bacteria - 262; Metazoa - 3; Fungi - 268; Plants - 419; Viruses - 0; Other Eukaryotes - 224 (source: NCBI BLink). & (gnl|cdd|36759 : 271.0) no 

description available & (gnl|cdd|84933 : 125.0) no description available (original description: no original description) 

29.5 protein.degradation ca02g22980 -1.393 -1.673 

(at4g36760 : 969.0) Arabidopsis aminopeptidase P1; aminopeptidase P1 (APP1); FUNCTIONS IN: aminopeptidase activity, N-1-naphthylphthalamic 

acid binding; INVOLVED IN: auxin polar transport; LOCATED IN: plasma membrane; EXPRESSED IN: 25 plant structures; EXPRESSED 

DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Peptidase M24B, X-Pro dipeptidase/aminopeptidase P, conserved site 

(InterPro:IPR001131), Peptidase M24, structural domain (InterPro:IPR000994), Creatinase (InterPro:IPR000587); BEST Arabidopsis thaliana 

protein match is: Metallopeptidase M24 family protein (TAIR:AT3G05350.1); Has 10398 Blast hits to 10335 proteins in 2401 species: Archae - 277; 

Bacteria - 6310; Metazoa - 362; Fungi - 246; Plants - 146; Viruses - 0; Other Eukaryotes - 3057 (source: NCBI BLink). & (gnl|cdd|37624 : 762.0) no 

description available & (gnl|cdd|29970 : 331.0) no description available (original description: no original description) 

29.5 protein.degradation ca06g22670 -1.272 -2.488 

(at3g52500 : 411.0) Eukaryotic aspartyl protease family protein; FUNCTIONS IN: aspartic-type endopeptidase activity; INVOLVED IN: proteolysis; 

LOCATED IN: cell wall, membrane, plant-type cell wall; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; 

CONTAINS InterPro DOMAIN/s: Peptidase aspartic (InterPro:IPR021109), Peptidase aspartic, catalytic (InterPro:IPR009007), Peptidase A1 

(InterPro:IPR001461), Peptidase aspartic, active site (InterPro:IPR001969); BEST Arabidopsis thaliana protein match is: Eukaryotic aspartyl 

protease family protein (TAIR:AT5G45120.1); Has 2297 Blast hits to 2281 proteins in 180 species: Archae - 0; Bacteria - 0; Metazoa - 245; Fungi - 

122; Plants - 1871; Viruses - 0; Other Eukaryotes - 59 (source: NCBI BLink). & (gnl|cdd|36553 : 176.0) no description available (original 

description: no original description) 

29.5 protein.degradation ca02g18140 -1.156 -1.108 

(at4g04860 : 387.0) DERLIN-2.2 (DER2.2); CONTAINS InterPro DOMAIN/s: Der1-like (InterPro:IPR007599); BEST Arabidopsis thaliana protein 

match is: DERLIN-2.1 (TAIR:AT4G21810.1); Has 863 Blast hits to 862 proteins in 227 species: Archae - 0; Bacteria - 0; Metazoa - 343; Fungi - 

190; Plants - 145; Viruses - 0; Other Eukaryotes - 185 (source: NCBI BLink). & (gnl|cdd|36076 : 248.0) no description available & (gnl|cdd|86674 : 

167.0) no description available (original description: no original description) 

29.5 protein.degradation ca03g26690 -1.066 -1.46 

(at4g10790 : 243.0) UBX domain-containing protein; CONTAINS InterPro DOMAIN/s: UAS (InterPro:IPR006577), UBX (InterPro:IPR001012); 

BEST Arabidopsis thaliana protein match is: Ubiquitin-like superfamily protein (TAIR:AT4G23040.1); Has 1807 Blast hits to 1807 proteins in 277 

species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & 

(gnl|cdd|36577 : 137.0) no description available & (gnl|cdd|47890 : 104.0) no description available (original description: no original description) 

29.5 protein.degradation ca05g09580 -1.047 -1.06 

(at4g29330 : 248.0) DERLIN-1 (DER1); CONTAINS InterPro DOMAIN/s: Der1-like (InterPro:IPR007599); BEST Arabidopsis thaliana protein 

match is: DERLIN-2.2 (TAIR:AT4G04860.1); Has 918 Blast hits to 916 proteins in 241 species: Archae - 0; Bacteria - 22; Metazoa - 340; Fungi - 

200; Plants - 147; Viruses - 0; Other Eukaryotes - 209 (source: NCBI BLink). & (gnl|cdd|36076 : 145.0) no description available & (gnl|cdd|86674 : 

95.6) no description available (original description: no original description) 

29.5 protein.degradation ca02g09690 1.145 1.184 

(at4g20070 : 644.0) The gene encoding Arabidopsis thaliana Allantoate Amidohydrolase (AtAAH)which catalyzes the allantoate deiminase reaction 

(EC 3.5.3.9)is expressed in all parts of the plant being consistent with a function in  purine turnover in Arabidopsis.; allantoate amidohydrolase 

(AAH); CONTAINS InterPro DOMAIN/s: Peptidase M20 (InterPro:IPR002933), ArgE/DapE/ACY1/CPG2/YscS, conserved site 

(InterPro:IPR001261), Amidase, hydantoinase/carbamoylase (InterPro:IPR010158), Peptidase M20, dimerisation (InterPro:IPR011650); BEST 

Arabidopsis thaliana protein match is: ureidoglycolate amidohydrolase (TAIR:AT5G43600.1); Has 3541 Blast hits to 3529 proteins in 962 species: 

Archae - 54; Bacteria - 2502; Metazoa - 32; Fungi - 158; Plants - 88; Viruses - 0; Other Eukaryotes - 707 (source: NCBI BLink). & (gnl|cdd|82918 : 

350.0) no description available (original description: no original description) 

29.5 protein.degradation ca11g18500 1.584 1.648 

(at5g22850 : 377.0) Eukaryotic aspartyl protease family protein; FUNCTIONS IN: aspartic-type endopeptidase activity; INVOLVED IN: proteolysis; 

LOCATED IN: endomembrane system; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Peptidase aspartic (InterPro:IPR021109), Peptidase aspartic, catalytic (InterPro:IPR009007), Peptidase A1 (InterPro:IPR001461); BEST 

Arabidopsis thaliana protein match is: Eukaryotic aspartyl protease family protein (TAIR:AT1G08210.1); Has 4888 Blast hits to 4872 proteins in 390 

species: Archae - 0; Bacteria - 0; Metazoa - 1696; Fungi - 940; Plants - 1998; Viruses - 1; Other Eukaryotes - 253 (source: NCBI BLink). & 

(gnl|cdd|36553 : 171.0) no description available & (gnl|cdd|84452 : 83.0) no description available (original description: no original description) 

29.5 protein.degradation ca04g21330 1.998 2.432 

(at1g75460 : 295.0) ATP-dependent protease La (LON) domain protein; FUNCTIONS IN: ATP-dependent peptidase activity; INVOLVED IN: 

proteolysis; LOCATED IN: chloroplast; EXPRESSED IN: 19 plant structures; EXPRESSED DURING: 11 growth stages; CONTAINS InterPro 

DOMAIN/s: Peptidase S16, lon N-terminal (InterPro:IPR003111); BEST Arabidopsis thaliana protein match is: ATP-dependent protease La (LON) 

domain protein (TAIR:AT1G19740.1); Has 3715 Blast hits to 3715 proteins in 882 species: Archae - 0; Bacteria - 1742; Metazoa - 186; Fungi - 45; 
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Plants - 112; Viruses - 0; Other Eukaryotes - 1630 (source: NCBI BLink). & (gnl|cdd|39361 : 133.0) no description available (original description: no 

original description) 

29.5 protein.degradation ca08g15830 -1.439  

(at1g02170 : 239.0) Metacaspase AtMCP1b. Arginine/lysine-specific cysteine protease activity. Induces apoptosis in yeast. Contains Pfam profile 

PF00656: ICE-like protease (caspase) p20 domain; metacaspase 1 (AMC1); FUNCTIONS IN: cysteine-type endopeptidase activity; INVOLVED IN: 

proteolysis, induction of apoptosis; LOCATED IN: chloroplast; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 15 growth stages; 

CONTAINS InterPro DOMAIN/s: Zinc finger, LSD1-type (InterPro:IPR005735), Peptidase C14, caspase catalytic (InterPro:IPR011600); BEST 

Arabidopsis thaliana protein match is: metacaspase 2 (TAIR:AT4G25110.1); Has 1179 Blast hits to 1148 proteins in 266 species: Archae - 3; 

Bacteria - 262; Metazoa - 3; Fungi - 268; Plants - 419; Viruses - 0; Other Eukaryotes - 224 (source: NCBI BLink). & (gnl|cdd|36759 : 225.0) no 

description available & (gnl|cdd|84933 : 110.0) no description available (original description: no original description) 

29.5 protein.degradation ca08g15810 -1.002  

(gnl|cdd|36759 : 182.0) no description available & (at5g64240 : 169.0) metacaspase 3 (MC3); FUNCTIONS IN: cysteine-type endopeptidase 

activity; INVOLVED IN: proteolysis; EXPRESSED IN: 20 plant structures; EXPRESSED DURING: 10 growth stages; CONTAINS InterPro 

DOMAIN/s: Peptidase C14, caspase catalytic (InterPro:IPR011600); BEST Arabidopsis thaliana protein match is: metacaspase 1 

(TAIR:AT1G02170.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; 

Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|84933 : 88.1) no description available (original description: no original 

description) 

29.5 protein.degradation ca03g14020 -1.308  

(at1g02170 : 456.0) Metacaspase AtMCP1b. Arginine/lysine-specific cysteine protease activity. Induces apoptosis in yeast. Contains Pfam profile 

PF00656: ICE-like protease (caspase) p20 domain; metacaspase 1 (AMC1); FUNCTIONS IN: cysteine-type endopeptidase activity; INVOLVED IN: 

proteolysis, induction of apoptosis; LOCATED IN: chloroplast; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 15 growth stages; 

CONTAINS InterPro DOMAIN/s: Zinc finger, LSD1-type (InterPro:IPR005735), Peptidase C14, caspase catalytic (InterPro:IPR011600); BEST 

Arabidopsis thaliana protein match is: metacaspase 2 (TAIR:AT4G25110.1); Has 1179 Blast hits to 1148 proteins in 266 species: Archae - 3; 

Bacteria - 262; Metazoa - 3; Fungi - 268; Plants - 419; Viruses - 0; Other Eukaryotes - 224 (source: NCBI BLink). & (gnl|cdd|36759 : 403.0) no 

description available & (gnl|cdd|84933 : 147.0) no description available (original description: no original description) 

29.5 protein.degradation ca03g34180  -1.622 

(gnl|cdd|79246 : 309.0) no description available & (atcg00670 : 281.0) Encodes the only ClpP (caseinolytic protease) encoded within the plastid 

genome.  Contains a highly conserved catalytic triad of Ser-type proteases (Ser-His-Asp). Part of the 350 kDa chloroplast Clp complex. The name 

reflects nomenclature described in Adam et. al (2001).; plastid-encoded CLP P (PCLPP); FUNCTIONS IN: serine-type peptidase activity; 

INVOLVED IN: proteolysis; LOCATED IN: chloroplast thylakoid membrane, chloroplastic endopeptidase Clp complex, plastid stroma, chloroplast, 

chloroplast stroma; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Peptidase 

S14, ClpP, active site (InterPro:IPR018215), Peptidase S14, ClpP (InterPro:IPR001907); BEST Arabidopsis thaliana protein match is: CLP protease 

proteolytic subunit 2 (TAIR:AT1G12410.1). & (gnl|cdd|36058 : 234.0) no description available (original description: no original description) 

29.5 protein.degradation ca08g07770  -1.291 

(at3g61540 : 185.0) alpha/beta-Hydrolases superfamily protein; FUNCTIONS IN: peptidase activity, aminopeptidase activity; INVOLVED IN: 

proteolysis; LOCATED IN: vacuole; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Peptidase S33, prolyl aminopeptidase (InterPro:IPR002410), Alpha/beta hydrolase fold-1 (InterPro:IPR000073); Has 1602 Blast hits to 

1599 proteins in 535 species: Archae - 0; Bacteria - 1162; Metazoa - 5; Fungi - 126; Plants - 75; Viruses - 0; Other Eukaryotes - 234 (source: NCBI 

BLink). (original description: no original description) 

29.5 protein.degradation ca06g23430  -1.246 

(at3g45010 : 653.0) serine carboxypeptidase-like 48 (scpl48); FUNCTIONS IN: serine-type carboxypeptidase activity; INVOLVED IN: proteolysis; 

LOCATED IN: endomembrane system; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Peptidase S10, serine carboxypeptidase (InterPro:IPR001563), Peptidase S10, serine carboxypeptidase, active site 

(InterPro:IPR018202); BEST Arabidopsis thaliana protein match is: serine carboxypeptidase-like 47 (TAIR:AT5G22980.1); Has 3550 Blast hits to 

3457 proteins in 337 species: Archae - 0; Bacteria - 135; Metazoa - 672; Fungi - 884; Plants - 1462; Viruses - 0; Other Eukaryotes - 397 (source: 

NCBI BLink). & (gnl|cdd|84781 : 408.0) no description available & (gnl|cdd|36496 : 358.0) no description available (original description: no original 

description) 

29.5 protein.degradation ca11g04870  -1.246 

(at1g14270 : 386.0) CAAX amino terminal protease family protein; INVOLVED IN: proteolysis; LOCATED IN: membrane; EXPRESSED IN: 24 

plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Abortive infection protein (InterPro:IPR003675); 

BEST Arabidopsis thaliana protein match is: CAAX amino terminal protease family protein (TAIR:AT5G60750.1); Has 30201 Blast hits to 17322 

proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: 

NCBI BLink). (original description: no original description) 

29.5 protein.degradation ca04g22450  -1.241 

(at1g76140 : 1120.0) Prolyl oligopeptidase family protein; FUNCTIONS IN: serine-type peptidase activity, serine-type endopeptidase activity; 

INVOLVED IN: proteolysis; LOCATED IN: chloroplast; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth stages; 

CONTAINS InterPro DOMAIN/s: Peptidase S9, prolyl oligopeptidase, catalytic domain (InterPro:IPR001375), Peptidase S9A, oligopeptidase, N-

terminal beta-propeller (InterPro:IPR004106), Peptidase S9A, prolyl oligopeptidase (InterPro:IPR002470); BEST Arabidopsis thaliana protein match 

is: Prolyl oligopeptidase family protein (TAIR:AT1G20380.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; 

Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|37448 : 858.0) no description 

available & (gnl|cdd|31694 : 463.0) no description available (original description: no original description) 

29.5 protein.degradation ca05g11920  -1.115 

(at2g45270 : 568.0) Mitochondrial protein essential for embryo development.; glycoprotease 1 (GCP1); FUNCTIONS IN: metalloendopeptidase 

activity; INVOLVED IN: proteolysis, embryo development; LOCATED IN: mitochondrial inner membrane; EXPRESSED IN: 11 plant structures; 

EXPRESSED DURING: 7 growth stages; CONTAINS InterPro DOMAIN/s: Peptidase M22, O-sialoglycoprotein peptidase (InterPro:IPR022450), 

Peptidase M22, glycoprotease (InterPro:IPR000905), Peptidase M22, glycoprotease, subgroup (InterPro:IPR017861); BEST Arabidopsis thaliana 

protein match is: Actin-like ATPase superfamily protein (TAIR:AT4G22720.2); Has 11122 Blast hits to 11085 proteins in 2922 species: Archae - 

268; Bacteria - 6121; Metazoa - 269; Fungi - 294; Plants - 213; Viruses - 0; Other Eukaryotes - 3957 (source: NCBI BLink). & (gnl|cdd|37918 : 

385.0) no description available & (gnl|cdd|83105 : 302.0) no description available (original description: no original description) 
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29.5 protein.degradation ca08g07760  -1.112 

(at3g61540 : 411.0) alpha/beta-Hydrolases superfamily protein; FUNCTIONS IN: peptidase activity, aminopeptidase activity; INVOLVED IN: 

proteolysis; LOCATED IN: vacuole; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Peptidase S33, prolyl aminopeptidase (InterPro:IPR002410), Alpha/beta hydrolase fold-1 (InterPro:IPR000073); Has 1602 Blast hits to 

1599 proteins in 535 species: Archae - 0; Bacteria - 1162; Metazoa - 5; Fungi - 126; Plants - 75; Viruses - 0; Other Eukaryotes - 234 (source: NCBI 

BLink). (original description: no original description) 

29.5 protein.degradation ca10g01790  -1.069 

(at1g78680 : 421.0) The Arabidopsis protein AtGGH2 is a gamma-glutamyl hydrolase acting specifically on monoglutamates. The enzyme is 

involved in the tetrahydrofolate metabolism and located to the vacuole.; gamma-glutamyl hydrolase 2 (GGH2); CONTAINS InterPro DOMAIN/s: 

Peptidase C26, gamma-glutamyl hydrolase (InterPro:IPR015527), Peptidase C26 (InterPro:IPR011697); BEST Arabidopsis thaliana protein match is: 

gamma-glutamyl hydrolase 1 (TAIR:AT1G78660.2). & (gnl|cdd|36772 : 415.0) no description available & (gnl|cdd|28859 : 321.0) no description 

available (original description: no original description) 

29.5 protein.degradation ca08g19180  -1.031 

(at3g51260 : 371.0) 20S proteosomal alpha subunits.  Interacts with SnRK, SKP1/ASK1 during proteasomal binding of an SCF ubiquitin ligase.; 20S 

proteasome  alpha subunit PAD1 (PAD1); FUNCTIONS IN: peptidase activity, endopeptidase activity, threonine-type endopeptidase activity; 

INVOLVED IN: ubiquitin-dependent protein catabolic process; LOCATED IN: in 8 components; EXPRESSED IN: 24 plant structures; 

EXPRESSED DURING: 14 growth stages; CONTAINS InterPro DOMAIN/s: Proteasome, alpha-subunit, conserved site (InterPro:IPR000426), 

Proteasome, subunit alpha/beta (InterPro:IPR001353); BEST Arabidopsis thaliana protein match is: proteasome alpha subunit D2 

(TAIR:AT5G66140.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 

531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|48453 : 351.0) no description available & (gnl|cdd|35404 : 334.0) no 

description available (original description: no original description) 

29.5 protein.degradation ca11g15720  1.019 

(at5g13520 : 317.0) peptidase M1 family protein; FUNCTIONS IN: metallopeptidase activity, binding, zinc ion binding; INVOLVED IN: 

proteolysis, leukotriene biosynthetic process; LOCATED IN: cellular_component unknown; EXPRESSED IN: 18 plant structures; EXPRESSED 

DURING: 7 growth stages; CONTAINS InterPro DOMAIN/s: Peptidase M1, membrane alanine aminopeptidase (InterPro:IPR001930), Peptidase 

M1, membrane alanine aminopeptidase, N-terminal (InterPro:IPR014782), Peptidase M1, leukotriene A4 hydrolase, aminopeptidase C-terminal 

(InterPro:IPR015211), Armadillo-type fold (InterPro:IPR016024); BEST Arabidopsis thaliana protein match is: aminopeptidase M1 

(TAIR:AT4G33090.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; 

Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|36265 : 193.0) no description available (original description: no original 

description) 

29.5 protein.degradation ca03g02970  1.091 
(at2g43210 : 94.4) Ubiquitin-like superfamily protein; CONTAINS InterPro DOMAIN/s: UBX (InterPro:IPR001012); Has 1416 Blast hits to 1005 

proteins in 245 species: Archae - 0; Bacteria - 142; Metazoa - 386; Fungi - 259; Plants - 165; Viruses - 17; Other Eukaryotes - 447 (source: NCBI 

BLink). & (gnl|cdd|37718 : 81.3) no description available (original description: no original description) 

29.5 protein.degradation ca03g13700  1.155 

(at3g57680 : 97.4) Peptidase S41 family protein; FUNCTIONS IN: serine-type peptidase activity; INVOLVED IN: proteolysis, intracellular 

signaling pathway; LOCATED IN: chloroplast thylakoid lumen, membrane; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 

growth stages; CONTAINS InterPro DOMAIN/s: Peptidase S41 (InterPro:IPR005151), PDZ/DHR/GLGF (InterPro:IPR001478), Peptidase S41A, C-

terminal peptidase (InterPro:IPR004447); BEST Arabidopsis thaliana protein match is: Peptidase S41 family protein (TAIR:AT4G17740.2); Has 

8999 Blast hits to 8993 proteins in 1973 species: Archae - 1; Bacteria - 5400; Metazoa - 54; Fungi - 0; Plants - 152; Viruses - 0; Other Eukaryotes - 

3392 (source: NCBI BLink). (original description: no original description) 

29.5 protein.degradation ca11g15710  1.163 

(at5g13520 : 428.0) peptidase M1 family protein; FUNCTIONS IN: metallopeptidase activity, binding, zinc ion binding; INVOLVED IN: 

proteolysis, leukotriene biosynthetic process; LOCATED IN: cellular_component unknown; EXPRESSED IN: 18 plant structures; EXPRESSED 

DURING: 7 growth stages; CONTAINS InterPro DOMAIN/s: Peptidase M1, membrane alanine aminopeptidase (InterPro:IPR001930), Peptidase 

M1, membrane alanine aminopeptidase, N-terminal (InterPro:IPR014782), Peptidase M1, leukotriene A4 hydrolase, aminopeptidase C-terminal 

(InterPro:IPR015211), Armadillo-type fold (InterPro:IPR016024); BEST Arabidopsis thaliana protein match is: aminopeptidase M1 

(TAIR:AT4G33090.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; 

Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|36265 : 343.0) no description available & (gnl|cdd|30656 : 165.0) no 

description available (original description: no original description) 

29.5 protein.degradation ca02g16590  1.169 

(at5g43600 : 207.0) Encodes a protein with ureidoglycolate amidohydrolase activity in vitro. It is 27% identical and 43% similar to the E. coli 

allantoate amidohydrolase (AAH), but, in vitro assays with purified protein and allantoate as a substrate do not show any increase in ammonium 

concentration, indicating that there this enzyme has no AAH activity.; ureidoglycolate amidohydrolase (UAH); FUNCTIONS IN: metallopeptidase 

activity, ureidoglycolate hydrolase activity; INVOLVED IN: proteolysis, allantoin catabolic process; LOCATED IN: endomembrane system; 

EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Peptidase M20 

(InterPro:IPR002933), Amidase, hydantoinase/carbamoylase (InterPro:IPR010158), Peptidase M20, dimerisation (InterPro:IPR011650); BEST 

Arabidopsis thaliana protein match is: allantoate amidohydrolase (TAIR:AT4G20070.1); Has 30201 Blast hits to 17322 proteins in 780 species: 

Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & 

(gnl|cdd|82918 : 139.0) no description available (original description: no original description) 

29.5.9 protein.degradation.AAA type ca02g28850 -1.143 -1.058 

(gnl|cdd|35962 : 507.0) no description available & (at3g28510 : 473.0) P-loop containing nucleoside triphosphate hydrolases superfamily protein; 

FUNCTIONS IN: nucleoside-triphosphatase activity, ATPase activity, nucleotide binding, ATP binding; EXPRESSED IN: 7 plant structures; 

EXPRESSED DURING: LP.06 six leaves visible, LP.04 four leaves visible, 4 anthesis, 4 leaf senescence stage; CONTAINS InterPro DOMAIN/s: 

ATPase, AAA-type, core (InterPro:IPR003959), ATPase, AAA+ type, core (InterPro:IPR003593); BEST Arabidopsis thaliana protein match is: P-

loop containing nucleoside triphosphate hydrolases superfamily protein (TAIR:AT3G28540.1); Has 37676 Blast hits to 28869 proteins in 2974 

species: Archae - 1302; Bacteria - 8814; Metazoa - 8958; Fungi - 4310; Plants - 3042; Viruses - 177; Other Eukaryotes - 11073 (source: NCBI 

BLink). & (gnl|cdd|84432 : 80.4) no description available (original description: no original description) 

29.5.9 protein.degradation.AAA type ca06g08470 1.162 1.141 
(at2g46620 : 474.0) P-loop containing nucleoside triphosphate hydrolases superfamily protein; FUNCTIONS IN: nucleoside-triphosphatase activity, 

ATPase activity, nucleotide binding, ATP binding; LOCATED IN: endomembrane system; EXPRESSED IN: 22 plant structures; EXPRESSED 
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DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: ATPase, AAA+ type, core (InterPro:IPR003593), ATPase, AAA-type, core 

(InterPro:IPR003959); BEST Arabidopsis thaliana protein match is: P-loop containing nucleoside triphosphate hydrolases superfamily protein 

(TAIR:AT3G28580.1); Has 14567 Blast hits to 13858 proteins in 2196 species: Archae - 1075; Bacteria - 5270; Metazoa - 1990; Fungi - 1931; Plants 

- 1602; Viruses - 18; Other Eukaryotes - 2681 (source: NCBI BLink). & (gnl|cdd|35962 : 326.0) no description available (original description: no 

original description) 

29.5.9 protein.degradation.AAA type ca11g04810 1.388 1.464 

(gnl|cdd|35962 : 515.0) no description available & (at3g28580 : 504.0) P-loop containing nucleoside triphosphate hydrolases superfamily protein; 

FUNCTIONS IN: nucleoside-triphosphatase activity, ATPase activity, nucleotide binding, ATP binding; INVOLVED IN: response to abscisic acid 

stimulus; LOCATED IN: endoplasmic reticulum; EXPRESSED IN: 10 plant structures; EXPRESSED DURING: LP.04 four leaves visible, 4 

anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: ATPase, AAA-type, core (InterPro:IPR003959), ATPase, 

AAA+ type, core (InterPro:IPR003593), ATPase, AAA-type, conserved site (InterPro:IPR003960); BEST Arabidopsis thaliana protein match is: 

AAA-ATPase 1 (TAIR:AT5G40010.1); Has 26015 Blast hits to 22183 proteins in 2894 species: Archae - 1297; Bacteria - 7409; Metazoa - 4737; 

Fungi - 2999; Plants - 2564; Viruses - 69; Other Eukaryotes - 6940 (source: NCBI BLink). (original description: no original description) 

29.5.9 protein.degradation.AAA type ca02g28810 1.424 2.539 

(gnl|cdd|35962 : 194.0) no description available & (at3g28610 : 179.0) P-loop containing nucleoside triphosphate hydrolases superfamily protein; 

FUNCTIONS IN: nucleoside-triphosphatase activity, ATPase activity, nucleotide binding, ATP binding; LOCATED IN: endomembrane system; 

CONTAINS InterPro DOMAIN/s: ATPase, AAA+ type, core (InterPro:IPR003593), ATPase, AAA-type, core (InterPro:IPR003959), ATPase, AAA-

type, conserved site (InterPro:IPR003960); BEST Arabidopsis thaliana protein match is: P-loop containing nucleoside triphosphate hydrolases 

superfamily protein (TAIR:AT3G28600.1); Has 20028 Blast hits to 18965 proteins in 2818 species: Archae - 1192; Bacteria - 7323; Metazoa - 2850; 

Fungi - 2545; Plants - 2245; Viruses - 32; Other Eukaryotes - 3841 (source: NCBI BLink). (original description: no original description) 

29.5.9 protein.degradation.AAA type ca01g01660 1.916 1.937 

(at1g64110 : 1065.0) P-loop containing nucleoside triphosphate hydrolases superfamily protein; FUNCTIONS IN: nucleoside-triphosphatase activity, 

ATPase activity, nucleotide binding, ATP binding; LOCATED IN: endomembrane system; EXPRESSED IN: 8 plant structures; EXPRESSED 

DURING: L mature pollen stage, M germinated pollen stage, LP.04 four leaves visible, 4 anthesis, petal differentiation and expansion stage; 

CONTAINS InterPro DOMAIN/s: ATPase, AAA+ type, core (InterPro:IPR003593), ATPase, AAA-type, core (InterPro:IPR003959), ATPase, AAA-

type, conserved site (InterPro:IPR003960); BEST Arabidopsis thaliana protein match is: P-loop containing nucleoside triphosphate hydrolases 

superfamily protein (TAIR:AT4G28000.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; 

Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|35956 : 465.0) no description available & 

(gnl|cdd|30812 : 221.0) no description available (original description: no original description) 

29.5.9 protein.degradation.AAA type ca02g22120 2.003 2.085 

(gnl|cdd|35962 : 491.0) no description available & (at5g17760 : 442.0) P-loop containing nucleoside triphosphate hydrolases superfamily protein; 

FUNCTIONS IN: ATP binding; LOCATED IN: plasma membrane; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth 

stages; CONTAINS InterPro DOMAIN/s: ATPase, AAA-type, core (InterPro:IPR003959); BEST Arabidopsis thaliana protein match is: P-loop 

containing nucleoside triphosphate hydrolases superfamily protein (TAIR:AT5G17740.1); Has 30201 Blast hits to 17322 proteins in 780 species: 

Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & 

(gnl|cdd|84432 : 80.4) no description available (original description: no original description) 

29.5.9 protein.degradation.AAA type ca12g14860 1.181  

(at5g57480 : 729.0) P-loop containing nucleoside triphosphate hydrolases superfamily protein; FUNCTIONS IN: nucleoside-triphosphatase activity, 

ATPase activity, nucleotide binding, ATP binding; LOCATED IN: endomembrane system; EXPRESSED IN: 9 plant structures; EXPRESSED 

DURING: 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: ATPase, AAA-type, core (InterPro:IPR003959), 

ATPase, AAA+ type, core (InterPro:IPR003593); BEST Arabidopsis thaliana protein match is: P-loop containing nucleoside triphosphate hydrolases 

superfamily protein (TAIR:AT4G25835.1); Has 17733 Blast hits to 16589 proteins in 2814 species: Archae - 1008; Bacteria - 6904; Metazoa - 2230; 

Fungi - 2111; Plants - 1942; Viruses - 24; Other Eukaryotes - 3514 (source: NCBI BLink). & (gnl|cdd|35962 : 536.0) no description available & 

(gnl|cdd|84432 : 81.6) no description available (original description: no original description) 

29.5.9 protein.degradation.AAA type ca02g00560  -1.125 

(at3g28580 : 526.0) P-loop containing nucleoside triphosphate hydrolases superfamily protein; FUNCTIONS IN: nucleoside-triphosphatase activity, 

ATPase activity, nucleotide binding, ATP binding; INVOLVED IN: response to abscisic acid stimulus; LOCATED IN: endoplasmic reticulum; 

EXPRESSED IN: 10 plant structures; EXPRESSED DURING: LP.04 four leaves visible, 4 anthesis, petal differentiation and expansion stage; 

CONTAINS InterPro DOMAIN/s: ATPase, AAA-type, core (InterPro:IPR003959), ATPase, AAA+ type, core (InterPro:IPR003593), ATPase, AAA-

type, conserved site (InterPro:IPR003960); BEST Arabidopsis thaliana protein match is: AAA-ATPase 1 (TAIR:AT5G40010.1); Has 26015 Blast 

hits to 22183 proteins in 2894 species: Archae - 1297; Bacteria - 7409; Metazoa - 4737; Fungi - 2999; Plants - 2564; Viruses - 69; Other Eukaryotes - 

6940 (source: NCBI BLink). & (gnl|cdd|35962 : 524.0) no description available (original description: no original description) 

29.5.9 protein.degradation.AAA type ca08g10510  -1.11 

(at2g27600 : 127.0) Encodes a SKD1 (Suppressor of K+ Transport Growth Defect1) homolog.  Localized to the cytoplasm and to multivesicular 

endosomes.  Involved in multivesicular endosome function.; SUPPRESSOR OF K+ TRANSPORT GROWTH DEFECT1 (SKD1); FUNCTIONS IN: 

nucleoside-triphosphatase activity, nucleotide binding, ATP binding; INVOLVED IN: vesicle-mediated transport, endosome organization; 

LOCATED IN: cytoplasm, multivesicular body; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS 

InterPro DOMAIN/s: ATPase, AAA+ type, core (InterPro:IPR003593), ATPase, AAA-type, core (InterPro:IPR003959), ATPase, AAA-type, 

conserved site (InterPro:IPR003960), Vps4 oligomerisation, C-terminal (InterPro:IPR015415), MIT (InterPro:IPR007330); BEST Arabidopsis 

thaliana protein match is: P-loop containing nucleoside triphosphate hydrolases superfamily protein (TAIR:AT1G80350.1); Has 30691 Blast hits to 

28172 proteins in 3117 species: Archae - 1476; Bacteria - 10868; Metazoa - 5113; Fungi - 3519; Plants - 2854; Viruses - 27; Other Eukaryotes - 6834 

(source: NCBI BLink). & (gnl|cdd|35958 : 108.0) no description available & (gnl|cdd|30299 : 103.0) no description available (original description: no 

original description) 

29.5.9 protein.degradation.AAA type ca02g06250  1.096 

(at3g50930 : 506.0) cytochrome BC1 synthesis (BCS1); FUNCTIONS IN: nucleoside-triphosphatase activity, ATPase activity, nucleotide binding, 

ATP binding; LOCATED IN: mitochondrion; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS 

InterPro DOMAIN/s: ATPase, AAA-type, core (InterPro:IPR003959), ATPase, AAA+ type, core (InterPro:IPR003593), ATPase, AAA-type, 

conserved site (InterPro:IPR003960); BEST Arabidopsis thaliana protein match is: P-loop containing nucleoside triphosphate hydrolases superfamily 

protein (TAIR:AT3G50940.1); Has 21434 Blast hits to 19763 proteins in 2733 species: Archae - 1352; Bacteria - 7111; Metazoa - 3538; Fungi - 
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2773; Plants - 2474; Viruses - 30; Other Eukaryotes - 4156 (source: NCBI BLink). & (gnl|cdd|35962 : 494.0) no description available & 

(gnl|cdd|84432 : 86.2) no description available (original description: no original description) 

29.5.9 protein.degradation.AAA type ca06g27450  1.104 

(at4g02480 : 1346.0) AAA-type ATPase family protein; FUNCTIONS IN: nucleoside-triphosphatase activity, ATPase activity, nucleotide binding, 

ATP binding; LOCATED IN: chloroplast; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 14 growth stages; CONTAINS InterPro 

DOMAIN/s: ATPase, AAA+ type, core (InterPro:IPR003593), ATPase, AAA-type, core (InterPro:IPR003959), SMAD/FHA domain 

(InterPro:IPR008984), ATPase, AAA-type, conserved site (InterPro:IPR003960); BEST Arabidopsis thaliana protein match is: AAA-type ATPase 

family protein (TAIR:AT1G02890.1); Has 36961 Blast hits to 32268 proteins in 3150 species: Archae - 1594; Bacteria - 13825; Metazoa - 4872; 

Fungi - 3636; Plants - 2887; Viruses - 35; Other Eukaryotes - 10112 (source: NCBI BLink). & (gnl|cdd|35956 : 524.0) no description available & 

(gnl|cdd|30812 : 233.0) no description available (original description: no original description) 

29.5.9 protein.degradation.AAA type ca02g03140  1.178 

(at4g04180 : 199.0) P-loop containing nucleoside triphosphate hydrolases superfamily protein; FUNCTIONS IN: nucleoside-triphosphatase activity, 

ATPase activity, nucleotide binding, ATP binding; LOCATED IN: mitochondrion; EXPRESSED IN: shoot apex, embryo, flower, pedicel, seed; 

EXPRESSED DURING: 4 anthesis, F mature embryo stage, petal differentiation and expansion stage, E expanded cotyledon stage, D bilateral stage; 

CONTAINS InterPro DOMAIN/s: ATPase, AAA+ type, core (InterPro:IPR003593), ATPase, AAA-type, core (InterPro:IPR003959), ATPase, AAA-

type, conserved site (InterPro:IPR003960); BEST Arabidopsis thaliana protein match is: AAA-type ATPase family protein (TAIR:AT1G45000.1); 

Has 31547 Blast hits to 29327 proteins in 3060 species: Archae - 1473; Bacteria - 12216; Metazoa - 4656; Fungi - 3754; Plants - 2675; Viruses - 24; 

Other Eukaryotes - 6749 (source: NCBI BLink). (original description: no original description) 

29.5.9 protein.degradation.AAA type ca02g28840  1.227 

(gnl|cdd|35962 : 418.0) no description available & (at5g40010 : 358.0) AAA-ATPase 1 (AATP1); FUNCTIONS IN: nucleoside-triphosphatase 

activity, ATPase activity, nucleotide binding, ATP binding; EXPRESSED IN: stem, inflorescence meristem, root, flower, stamen; EXPRESSED 

DURING: 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: ATPase, AAA-type, core (InterPro:IPR003959), 

ATPase, AAA+ type, core (InterPro:IPR003593), ATPase, AAA-type, conserved site (InterPro:IPR003960); BEST Arabidopsis thaliana protein 

match is: P-loop containing nucleoside triphosphate hydrolases superfamily protein (TAIR:AT3G28580.1); Has 35875 Blast hits to 26437 proteins in 

2942 species: Archae - 1242; Bacteria - 8120; Metazoa - 8429; Fungi - 4077; Plants - 2736; Viruses - 205; Other Eukaryotes - 11066 (source: NCBI 

BLink). (original description: no original description) 

29.5.9 protein.degradation.AAA type ca03g20360  1.503 

(at2g46620 : 550.0) P-loop containing nucleoside triphosphate hydrolases superfamily protein; FUNCTIONS IN: nucleoside-triphosphatase activity, 

ATPase activity, nucleotide binding, ATP binding; LOCATED IN: endomembrane system; EXPRESSED IN: 22 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: ATPase, AAA+ type, core (InterPro:IPR003593), ATPase, AAA-type, core 

(InterPro:IPR003959); BEST Arabidopsis thaliana protein match is: P-loop containing nucleoside triphosphate hydrolases superfamily protein 

(TAIR:AT3G28580.1); Has 14567 Blast hits to 13858 proteins in 2196 species: Archae - 1075; Bacteria - 5270; Metazoa - 1990; Fungi - 1931; Plants 

- 1602; Viruses - 18; Other Eukaryotes - 2681 (source: NCBI BLink). & (gnl|cdd|35962 : 343.0) no description available & (gnl|cdd|30812 : 89.8) no 

description available (original description: no original description) 

29.5.4 protein.degradation.aspartate protease ca10g17900 -2.969 -3.545 

(at1g25510 : 347.0) Eukaryotic aspartyl protease family protein; FUNCTIONS IN: aspartic-type endopeptidase activity; INVOLVED IN: proteolysis; 

LOCATED IN: endomembrane system; EXPRESSED IN: 13 plant structures; EXPRESSED DURING: 6 growth stages; CONTAINS InterPro 

DOMAIN/s: Peptidase aspartic (InterPro:IPR021109), Peptidase aspartic, catalytic (InterPro:IPR009007), Peptidase A1 (InterPro:IPR001461); BEST 

Arabidopsis thaliana protein match is: Eukaryotic aspartyl protease family protein (TAIR:AT3G18490.1); Has 4139 Blast hits to 4120 proteins in 342 

species: Archae - 0; Bacteria - 0; Metazoa - 1183; Fungi - 740; Plants - 2035; Viruses - 0; Other Eukaryotes - 181 (source: NCBI BLink). & 

(gnl|cdd|36553 : 167.0) no description available (original description: no original description) 

29.5.4 protein.degradation.aspartate protease ca01g05010 1.209 1.128 

(at4g16563 : 452.0) Eukaryotic aspartyl protease family protein; FUNCTIONS IN: aspartic-type endopeptidase activity; INVOLVED IN: proteolysis; 

LOCATED IN: plant-type cell wall; EXPRESSED IN: 19 plant structures; EXPRESSED DURING: 11 growth stages; CONTAINS InterPro 

DOMAIN/s: Peptidase aspartic (InterPro:IPR021109), Peptidase aspartic, catalytic (InterPro:IPR009007), Peptidase A1 (InterPro:IPR001461), 

Peptidase aspartic, active site (InterPro:IPR001969); BEST Arabidopsis thaliana protein match is: Eukaryotic aspartyl protease family protein 

(TAIR:AT5G45120.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 

5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|36553 : 172.0) no description available (original description: no 

original description) 

29.5.4 protein.degradation.aspartate protease ca02g18530 1.319 1.04 

(at1g11910 : 819.0) Encodes an aspartic proteinase that forms a heterodimer and is stable over a broad pH range (ph 3-8).; aspartic proteinase A1 

(APA1); FUNCTIONS IN: endopeptidase activity; INVOLVED IN: proteolysis, response to salt stress; LOCATED IN: vacuole; EXPRESSED IN: 

25 plant structures; EXPRESSED DURING: 16 growth stages; CONTAINS InterPro DOMAIN/s: Saposin-like (InterPro:IPR011001), Peptidase 

aspartic (InterPro:IPR021109), Peptidase aspartic, catalytic (InterPro:IPR009007), Saposin-like type B, 1 (InterPro:IPR007856), Saposin-like type B, 

2 (InterPro:IPR008138), Saposin B (InterPro:IPR008139), Peptidase A1 (InterPro:IPR001461), Peptidase aspartic, active site (InterPro:IPR001969); 

BEST Arabidopsis thaliana protein match is: Saposin-like aspartyl protease family protein (TAIR:AT1G62290.2); Has 7443 Blast hits to 5200 

proteins in 420 species: Archae - 0; Bacteria - 2; Metazoa - 4134; Fungi - 1703; Plants - 675; Viruses - 0; Other Eukaryotes - 929 (source: NCBI 

BLink). & (gnl|cdd|84452 : 289.0) no description available & (gnl|cdd|36553 : 201.0) no description available (original description: no original 

description) 

29.5.4 protein.degradation.aspartate protease ca01g24690 1.769 1.747 

(at1g03220 : 423.0) Eukaryotic aspartyl protease family protein; FUNCTIONS IN: aspartic-type endopeptidase activity; INVOLVED IN: response to 

salt stress; LOCATED IN: cell wall, plasma membrane, membrane, plant-type cell wall; EXPRESSED IN: 6 plant structures; CONTAINS InterPro 

DOMAIN/s: Peptidase aspartic (InterPro:IPR021109), Peptidase aspartic, catalytic (InterPro:IPR009007), Peptidase A1 (InterPro:IPR001461); BEST 

Arabidopsis thaliana protein match is: Eukaryotic aspartyl protease family protein (TAIR:AT1G03230.1); Has 1398 Blast hits to 1391 proteins in 46 

species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 1396; Viruses - 0; Other Eukaryotes - 2 (source: NCBI BLink). & (gnl|cdd|36553 : 

133.0) no description available (original description: no original description) 

29.5.4 protein.degradation.aspartate protease ca01g24700 2.586 2.91 
(at1g03220 : 427.0) Eukaryotic aspartyl protease family protein; FUNCTIONS IN: aspartic-type endopeptidase activity; INVOLVED IN: response to 

salt stress; LOCATED IN: cell wall, plasma membrane, membrane, plant-type cell wall; EXPRESSED IN: 6 plant structures; CONTAINS InterPro 

DOMAIN/s: Peptidase aspartic (InterPro:IPR021109), Peptidase aspartic, catalytic (InterPro:IPR009007), Peptidase A1 (InterPro:IPR001461); BEST 
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Arabidopsis thaliana protein match is: Eukaryotic aspartyl protease family protein (TAIR:AT1G03230.1); Has 1398 Blast hits to 1391 proteins in 46 

species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 1396; Viruses - 0; Other Eukaryotes - 2 (source: NCBI BLink). & (gnl|cdd|36553 : 

126.0) no description available (original description: no original description) 

29.5.4 protein.degradation.aspartate protease ca01g23990 3.653 3.728 

(at1g03230 : 308.0) Eukaryotic aspartyl protease family protein; FUNCTIONS IN: aspartic-type endopeptidase activity; INVOLVED IN: response to 

salt stress; LOCATED IN: cell wall, plant-type cell wall; EXPRESSED IN: stem, root; CONTAINS InterPro DOMAIN/s: Peptidase aspartic 

(InterPro:IPR021109), Peptidase aspartic, catalytic (InterPro:IPR009007), Peptidase A1 (InterPro:IPR001461); BEST Arabidopsis thaliana protein 

match is: Eukaryotic aspartyl protease family protein (TAIR:AT1G03220.1); Has 1391 Blast hits to 1386 proteins in 45 species: Archae - 0; Bacteria 

- 0; Metazoa - 0; Fungi - 0; Plants - 1391; Viruses - 0; Other Eukaryotes - 0 (source: NCBI BLink). & (gnl|cdd|36553 : 124.0) no description 

available (original description: no original description) 

29.5.4 protein.degradation.aspartate protease ca04g15230 1.144  

(at5g10080 : 436.0) Eukaryotic aspartyl protease family protein; FUNCTIONS IN: aspartic-type endopeptidase activity; INVOLVED IN: proteolysis; 

LOCATED IN: anchored to plasma membrane, anchored to membrane; EXPRESSED IN: cultured cell; CONTAINS InterPro DOMAIN/s: Peptidase 

aspartic (InterPro:IPR021109), Peptidase aspartic, catalytic (InterPro:IPR009007), Peptidase A1 (InterPro:IPR001461), Peptidase aspartic, active site 

(InterPro:IPR001969); BEST Arabidopsis thaliana protein match is: Eukaryotic aspartyl protease family protein (TAIR:AT4G35880.1); Has 1807 

Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 

(source: NCBI BLink). & (gnl|cdd|36553 : 191.0) no description available & (gnl|cdd|84452 : 97.2) no description available (original description: no 

original description) 

29.5.4 protein.degradation.aspartate protease ca12g14500 1.154  

(at5g10080 : 503.0) Eukaryotic aspartyl protease family protein; FUNCTIONS IN: aspartic-type endopeptidase activity; INVOLVED IN: proteolysis; 

LOCATED IN: anchored to plasma membrane, anchored to membrane; EXPRESSED IN: cultured cell; CONTAINS InterPro DOMAIN/s: Peptidase 

aspartic (InterPro:IPR021109), Peptidase aspartic, catalytic (InterPro:IPR009007), Peptidase A1 (InterPro:IPR001461), Peptidase aspartic, active site 

(InterPro:IPR001969); BEST Arabidopsis thaliana protein match is: Eukaryotic aspartyl protease family protein (TAIR:AT4G35880.1); Has 1807 

Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 

(source: NCBI BLink). & (gnl|cdd|36553 : 189.0) no description available & (gnl|cdd|84452 : 84.9) no description available (original description: no 

original description) 

29.5.4 protein.degradation.aspartate protease ca03g30340  -2.019 

(at1g79720 : 497.0) Eukaryotic aspartyl protease family protein; FUNCTIONS IN: aspartic-type endopeptidase activity; INVOLVED IN: proteolysis; 

LOCATED IN: apoplast; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: 

Peptidase aspartic (InterPro:IPR021109), Peptidase aspartic, catalytic (InterPro:IPR009007), Peptidase A1 (InterPro:IPR001461), Peptidase aspartic, 

active site (InterPro:IPR001969); BEST Arabidopsis thaliana protein match is: Eukaryotic aspartyl protease family protein (TAIR:AT5G10770.1); 

Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other 

Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|36553 : 213.0) no description available & (gnl|cdd|84452 : 102.0) no description available 

(original description: no original description) 

29.5.4 protein.degradation.aspartate protease ca07g11500  -1.155 

(at1g11910 : 720.0) Encodes an aspartic proteinase that forms a heterodimer and is stable over a broad pH range (ph 3-8).; aspartic proteinase A1 

(APA1); FUNCTIONS IN: endopeptidase activity; INVOLVED IN: proteolysis, response to salt stress; LOCATED IN: vacuole; EXPRESSED IN: 

25 plant structures; EXPRESSED DURING: 16 growth stages; CONTAINS InterPro DOMAIN/s: Saposin-like (InterPro:IPR011001), Peptidase 

aspartic (InterPro:IPR021109), Peptidase aspartic, catalytic (InterPro:IPR009007), Saposin-like type B, 1 (InterPro:IPR007856), Saposin-like type B, 

2 (InterPro:IPR008138), Saposin B (InterPro:IPR008139), Peptidase A1 (InterPro:IPR001461), Peptidase aspartic, active site (InterPro:IPR001969); 

BEST Arabidopsis thaliana protein match is: Saposin-like aspartyl protease family protein (TAIR:AT1G62290.2); Has 7443 Blast hits to 5200 

proteins in 420 species: Archae - 0; Bacteria - 2; Metazoa - 4134; Fungi - 1703; Plants - 675; Viruses - 0; Other Eukaryotes - 929 (source: NCBI 

BLink). & (gnl|cdd|84452 : 289.0) no description available & (gnl|cdd|36553 : 203.0) no description available (original description: no original 

description) 

29.5.4 protein.degradation.aspartate protease ca02g02940  -1.105 

(at3g20015 : 365.0) Eukaryotic aspartyl protease family protein; FUNCTIONS IN: aspartic-type endopeptidase activity; INVOLVED IN: proteolysis; 

LOCATED IN: endomembrane system; EXPRESSED IN: 20 plant structures; EXPRESSED DURING: 12 growth stages; CONTAINS InterPro 

DOMAIN/s: Peptidase aspartic (InterPro:IPR021109), Peptidase aspartic, catalytic (InterPro:IPR009007), Peptidase A1 (InterPro:IPR001461); BEST 

Arabidopsis thaliana protein match is: Eukaryotic aspartyl protease family protein (TAIR:AT3G18490.1); Has 3754 Blast hits to 3736 proteins in 332 

species: Archae - 0; Bacteria - 0; Metazoa - 1064; Fungi - 524; Plants - 1996; Viruses - 0; Other Eukaryotes - 170 (source: NCBI BLink). & 

(gnl|cdd|36553 : 200.0) no description available (original description: no original description) 

29.5.4 protein.degradation.aspartate protease ca01g24780  1.142 

(at1g03230 : 283.0) Eukaryotic aspartyl protease family protein; FUNCTIONS IN: aspartic-type endopeptidase activity; INVOLVED IN: response to 

salt stress; LOCATED IN: cell wall, plant-type cell wall; EXPRESSED IN: stem, root; CONTAINS InterPro DOMAIN/s: Peptidase aspartic 

(InterPro:IPR021109), Peptidase aspartic, catalytic (InterPro:IPR009007), Peptidase A1 (InterPro:IPR001461); BEST Arabidopsis thaliana protein 

match is: Eukaryotic aspartyl protease family protein (TAIR:AT1G03220.1); Has 1391 Blast hits to 1386 proteins in 45 species: Archae - 0; Bacteria 

- 0; Metazoa - 0; Fungi - 0; Plants - 1391; Viruses - 0; Other Eukaryotes - 0 (source: NCBI BLink). & (gnl|cdd|36553 : 120.0) no description 

available (original description: no original description) 

29.5.2 protein.degradation.autophagy ca06g07940 1.094 1.601 

(at3g56440 : 605.0) homolog of yeast autophagy 18 (ATG18) D (ATG18D); CONTAINS InterPro DOMAIN/s: WD40 repeat-like-containing 

domain (InterPro:IPR011046), WD40 repeat (InterPro:IPR001680), WD40/YVTN repeat-like-containing domain (InterPro:IPR015943), WD40 

repeat, subgroup (InterPro:IPR019781); BEST Arabidopsis thaliana protein match is: homolog of yeast autophagy 18C (TAIR:AT2G40810.2); Has 

1451 Blast hits to 1383 proteins in 243 species: Archae - 0; Bacteria - 34; Metazoa - 579; Fungi - 434; Plants - 212; Viruses - 2; Other Eukaryotes - 

190 (source: NCBI BLink). & (gnl|cdd|37322 : 468.0) no description available (original description: no original description) 

29.5.2 protein.degradation.autophagy ca06g06360 1.103 1.265 

(at5g61500 : 281.0) ATG3; CONTAINS InterPro DOMAIN/s: Autophagy-related protein 3 (InterPro:IPR007135), Autophagy-related protein 3, C-

terminal (InterPro:IPR019461), Autophagy-related protein 3, N-terminal (InterPro:IPR007134); Has 30201 Blast hits to 17322 proteins in 780 

species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & 

(gnl|cdd|38192 : 187.0) no description available & (gnl|cdd|80043 : 167.0) no description available (original description: no original description) 
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29.5.2 protein.degradation.autophagy ca08g11390 1.268 1.144 

(at1g54710 : 840.0) homolog of yeast autophagy 18 (ATG18) H (ATG18H); FUNCTIONS IN: molecular_function unknown; INVOLVED IN: 

response to starvation; LOCATED IN: chloroplast; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS 

InterPro DOMAIN/s: WD40 repeat-like-containing domain (InterPro:IPR011046), Breast carcinoma amplified sequence 3 (InterPro:IPR022175), 

WD40 repeat (InterPro:IPR001680), WD40/YVTN repeat-like-containing domain (InterPro:IPR015943), WD40 repeat, subgroup 

(InterPro:IPR019781); BEST Arabidopsis thaliana protein match is: homolog of yeast autophagy 18 (ATG18) G (TAIR:AT1G03380.1); Has 852 

Blast hits to 850 proteins in 188 species: Archae - 0; Bacteria - 4; Metazoa - 369; Fungi - 255; Plants - 157; Viruses - 0; Other Eukaryotes - 67 

(source: NCBI BLink). & (gnl|cdd|37320 : 434.0) no description available (original description: no original description) 

29.5.2 protein.degradation.autophagy ca07g18870  1.177 

(at5g54730 : 424.0) homolog of yeast autophagy 18 (ATG18) F (G18F); FUNCTIONS IN: molecular_function unknown; INVOLVED IN: response 

to starvation; LOCATED IN: chloroplast; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro 

DOMAIN/s: WD40 repeat-like-containing domain (InterPro:IPR011046), Breast carcinoma amplified sequence 3 (InterPro:IPR022175), WD40 

repeat (InterPro:IPR001680), WD40/YVTN repeat-like-containing domain (InterPro:IPR015943), WD40 repeat, subgroup (InterPro:IPR019781); 

BEST Arabidopsis thaliana protein match is: homolog of yeast autophagy 18 (ATG18) G (TAIR:AT1G03380.1); Has 1807 Blast hits to 1807 

proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI 

BLink). & (gnl|cdd|37320 : 261.0) no description available (original description: no original description) 

29.5.3 protein.degradation.cysteine protease ca12g18250 -1.095 -1.159 

(at4g35350 : 475.0) tracheary element vacuolar protein; xylem cysteine peptidase 1 (XCP1); FUNCTIONS IN: cysteine-type peptidase activity, 

cysteine-type endopeptidase activity; INVOLVED IN: proteolysis, developmental programmed cell death; LOCATED IN: plant-type vacuole; 

EXPRESSED IN: 20 plant structures; EXPRESSED DURING: 10 growth stages; CONTAINS InterPro DOMAIN/s: Peptidase C1A, papain 

(InterPro:IPR013128), Proteinase inhibitor I29, cathepsin propeptide (InterPro:IPR013201), Peptidase C1A, papain C-terminal (InterPro:IPR000668), 

Peptidase, cysteine peptidase active site (InterPro:IPR000169); BEST Arabidopsis thaliana protein match is: xylem cysteine peptidase 2 

(TAIR:AT1G20850.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 

531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|84529 : 258.0) no description available & (gnl|cdd|36755 : 258.0) no 

description available (original description: no original description) 

29.5.3 protein.degradation.cysteine protease ca09g02230 1.175 1.256 

(at5g04250 : 258.0) Cysteine proteinases superfamily protein; FUNCTIONS IN: cysteine-type peptidase activity; INVOLVED IN: 

biological_process unknown; LOCATED IN: cellular_component unknown; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 

growth stages; CONTAINS InterPro DOMAIN/s: Ovarian tumour, otubain (InterPro:IPR003323); BEST Arabidopsis thaliana protein match is: 

Cysteine proteinases superfamily protein (TAIR:AT5G03330.2); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; 

Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|37816 : 188.0) no description 

available & (gnl|cdd|85961 : 92.2) no description available (original description: no original description) 

29.5.3 protein.degradation.cysteine protease ca12g12790 1.293 1.323 

(at3g62940 : 308.0) Cysteine proteinases superfamily protein; FUNCTIONS IN: cysteine-type peptidase activity; INVOLVED IN: 

biological_process unknown; LOCATED IN: cellular_component unknown; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 

growth stages; CONTAINS InterPro DOMAIN/s: Ovarian tumour, otubain (InterPro:IPR003323); BEST Arabidopsis thaliana protein match is: SEC-

C motif-containing protein / OTU-like cysteine protease family protein (TAIR:AT5G67170.1). & (gnl|cdd|37817 : 231.0) no description available & 

(gnl|cdd|85961 : 93.0) no description available (original description: no original description) 

29.5.3 protein.degradation.cysteine protease ca02g14650 1.463 1.472 

(at5g43060 : 412.0) Granulin repeat cysteine protease family protein; FUNCTIONS IN: cysteine-type peptidase activity, cysteine-type endopeptidase 

activity; INVOLVED IN: response to salt stress; LOCATED IN: vacuole; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth 

stages; CONTAINS InterPro DOMAIN/s: Peptidase C1A, papain (InterPro:IPR013128), Proteinase inhibitor I29, cathepsin propeptide 

(InterPro:IPR013201), Granulin (InterPro:IPR000118), Peptidase C1A, papain C-terminal (InterPro:IPR000668), Peptidase, cysteine peptidase active 

site (InterPro:IPR000169); BEST Arabidopsis thaliana protein match is: Granulin repeat cysteine protease family protein (TAIR:AT1G47128.1); Has 

30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other 

Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|36756 : 299.0) no description available & (gnl|cdd|84529 : 284.0) no description available 

(original description: no original description) 

29.5.3 protein.degradation.cysteine protease ca12g05770 1.643 2.065 

(at3g57810 : 189.0) Cysteine proteinases superfamily protein; FUNCTIONS IN: cysteine-type peptidase activity; INVOLVED IN: 

biological_process unknown; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: 

Ovarian tumour, otubain (InterPro:IPR003323); BEST Arabidopsis thaliana protein match is: Cysteine proteinases superfamily protein 

(TAIR:AT2G38025.1); Has 624 Blast hits to 624 proteins in 129 species: Archae - 0; Bacteria - 0; Metazoa - 265; Fungi - 54; Plants - 235; Viruses - 

0; Other Eukaryotes - 70 (source: NCBI BLink). & (gnl|cdd|37817 : 117.0) no description available (original description: no original description) 

29.5.3 protein.degradation.cysteine protease ca04g05320 1.424  

(at5g60190 : 236.0) Encodes a protein that can cleave residues from the C-terminus of RUB1 to prepare it for conjugation to target proteins.; 

Cysteine proteinases superfamily protein; FUNCTIONS IN: cysteine-type peptidase activity, NEDD8-specific protease activity; INVOLVED IN: 

proteolysis; LOCATED IN: cellular_component unknown; EXPRESSED IN: 7 plant structures; EXPRESSED DURING: LP.04 four leaves visible, 

C globular stage, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Peptidase C48, SUMO/Sentrin/Ubl1 

(InterPro:IPR003653); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; 

Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|38456 : 179.0) no description available (original description: no original 

description) 

29.5.3 protein.degradation.cysteine protease ca05g17380  -1.333 

(at5g60190 : 239.0) Encodes a protein that can cleave residues from the C-terminus of RUB1 to prepare it for conjugation to target proteins.; 

Cysteine proteinases superfamily protein; FUNCTIONS IN: cysteine-type peptidase activity, NEDD8-specific protease activity; INVOLVED IN: 

proteolysis; LOCATED IN: cellular_component unknown; EXPRESSED IN: 7 plant structures; EXPRESSED DURING: LP.04 four leaves visible, 

C globular stage, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Peptidase C48, SUMO/Sentrin/Ubl1 

(InterPro:IPR003653); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; 

Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|38456 : 176.0) no description available (original description: no original 

description) 
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29.5.7 protein.degradation.metalloprotease ca02g25570 -1.475 -1.406 

(at4g37040 : 524.0) encodes a methionine aminopeptidase; methionine aminopeptidase 1D (MAP1D); FUNCTIONS IN: metalloexopeptidase 

activity, aminopeptidase activity; INVOLVED IN: proteolysis, N-terminal protein amino acid modification; LOCATED IN: chloroplast; 

EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Peptidase M24, structural 

domain (InterPro:IPR000994), Peptidase M24A, methionine aminopeptidase, subfamily 1 (InterPro:IPR002467), Peptidase M24, methionine 

aminopeptidase (InterPro:IPR001714); BEST Arabidopsis thaliana protein match is: methionine aminopeptidase 1B (TAIR:AT1G13270.1); Has 

30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other 

Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|37949 : 440.0) no description available & (gnl|cdd|29971 : 359.0) no description available 

(original description: no original description) 

29.5.7 protein.degradation.metalloprotease ca07g14520 1.029 1.178 

(at2g30950 : 923.0) Metalloprotease that functions in thylakoid membrane biogenesis. Involved in the repair of PSII following damaged incurred 

during photoinhibition. Forms a complex with VAR1. Mutants show a variegated phenotype, which decreases during development. Transcript and 

protein levels increase with light intensity.; VARIEGATED 2 (VAR2); FUNCTIONS IN: metallopeptidase activity, ATP-dependent peptidase 

activity, ATPase activity, zinc ion binding; INVOLVED IN: photoinhibition, oxygen and reactive oxygen species metabolic process, thylakoid 

membrane organization, PSII associated light-harvesting complex II catabolic process, protein catabolic process; LOCATED IN: in 6 components; 

EXPRESSED IN: 26 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Peptidase M41, FtsH 

(InterPro:IPR005936), ATPase, AAA+ type, core (InterPro:IPR003593), ATPase, AAA-type, core (InterPro:IPR003959), ATPase, AAA-type, 

conserved site (InterPro:IPR003960), Peptidase M41 (InterPro:IPR000642), Peptidase M41, FtsH extracellular (InterPro:IPR011546); BEST 

Arabidopsis thaliana protein match is: FTSH protease 8 (TAIR:AT1G06430.1); Has 42824 Blast hits to 40381 proteins in 3333 species: Archae - 

1597; Bacteria - 18199; Metazoa - 4991; Fungi - 3835; Plants - 3350; Viruses - 34; Other Eukaryotes - 10818 (source: NCBI BLink). & 

(gnl|cdd|35950 : 583.0) no description available & (gnl|cdd|30813 : 559.0) no description available (original description: no original description) 

29.5.7 protein.degradation.metalloprotease ca09g14420 1.361 1.597 

(at5g35690 : 423.0) CONTAINS InterPro DOMAIN/s: WLM (InterPro:IPR013536), PUB domain (InterPro:IPR018997), PUG domain 

(InterPro:IPR006567); BEST Arabidopsis thaliana protein match is: zinc ion binding (TAIR:AT1G55915.1); Has 30201 Blast hits to 17322 proteins 

in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI 

BLink). & (gnl|cdd|40039 : 200.0) no description available & (gnl|cdd|71757 : 153.0) no description available (original description: no original 

description) 

29.5.7 protein.degradation.metalloprotease ca01g05470 2.124 1.265 

(at2g45040 : 333.0) Matrixin family protein; FUNCTIONS IN: metallopeptidase activity, metalloendopeptidase activity, zinc ion binding; 

INVOLVED IN: proteolysis, metabolic process; LOCATED IN: anchored to membrane; EXPRESSED IN: 9 plant structures; EXPRESSED 

DURING: 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Peptidase M10, metallopeptidase 

(InterPro:IPR001818), Peptidoglycan binding-like (InterPro:IPR002477), Peptidase M10A, matrix metallopeptidase (InterPro:IPR021190), 

Peptidase, metallopeptidase (InterPro:IPR006026); BEST Arabidopsis thaliana protein match is: Matrixin family protein (TAIR:AT4G16640.1); Has 

2623 Blast hits to 2423 proteins in 190 species: Archae - 2; Bacteria - 81; Metazoa - 2217; Fungi - 5; Plants - 182; Viruses - 44; Other Eukaryotes - 

92 (source: NCBI BLink). & (gnl|cdd|36778 : 208.0) no description available & (gnl|cdd|84759 : 185.0) no description available (original description: 

no original description) 

29.5.7 protein.degradation.metalloprotease ca10g04920  -1.09 

(at1g07510 : 1026.0) encodes an FtsH protease that is localized to the mitochondrion; FTSH protease 10 (ftsh10); FUNCTIONS IN: in 6 functions; 

INVOLVED IN: proteolysis, protein catabolic process; LOCATED IN: mitochondrion, chloroplast thylakoid membrane, plastid; EXPRESSED IN: 

25 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Peptidase M41, FtsH (InterPro:IPR005936), 

ATPase, AAA+ type, core (InterPro:IPR003593), ATPase, AAA-type, core (InterPro:IPR003959), ATPase, AAA-type, conserved site 

(InterPro:IPR003960), Peptidase M41 (InterPro:IPR000642), Peptidase M41, FtsH extracellular (InterPro:IPR011546); BEST Arabidopsis thaliana 

protein match is: FTSH protease 3 (TAIR:AT2G29080.1); Has 37747 Blast hits to 35440 proteins in 3262 species: Archae - 1533; Bacteria - 14237; 

Metazoa - 4767; Fungi - 3643; Plants - 3223; Viruses - 27; Other Eukaryotes - 10317 (source: NCBI BLink). & (gnl|cdd|35950 : 757.0) no 

description available & (gnl|cdd|30813 : 571.0) no description available (original description: no original description) 

29.5.7 protein.degradation.metalloprotease ca04g22590  -1.052 

(at5g42270 : 1052.0) VAR1 contains a conserved motif for ATPase and a metalloprotease characteristic to FtsH proteins, and is targeted into 

chloroplasts. A VAR1-fusion protein synthesized in vitro exhibited ATPase activity and partial metalloprotease activity. This protein is located to the 

thylakoid membrane and forms a complex with VAR2. FtsH1 (VAR1) and FtsH5 are interchangeable in thylakoid membranes.; VARIEGATED 1 

(VAR1); FUNCTIONS IN: metallopeptidase activity, ATP-dependent peptidase activity, ATPase activity; INVOLVED IN: photoinhibition, PSII 

associated light-harvesting complex II catabolic process, protein catabolic process; LOCATED IN: thylakoid, chloroplast thylakoid membrane, 

chloroplast, chloroplast envelope; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Peptidase M41, FtsH (InterPro:IPR005936), ATPase, AAA-type, core (InterPro:IPR003959), ATPase, AAA+ type, core 

(InterPro:IPR003593), ATPase, AAA-type, conserved site (InterPro:IPR003960), Peptidase M41 (InterPro:IPR000642); BEST Arabidopsis thaliana 

protein match is: FTSH protease 1 (TAIR:AT1G50250.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; 

Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|30813 : 681.0) no description 

available & (gnl|cdd|35950 : 649.0) no description available (original description: no original description) 

29.5.7 protein.degradation.metalloprotease ca03g19320  1.014 

(at5g53170 : 966.0) encodes an FtsH protease that is localized to the chloroplast and the mitochondrion; FTSH protease 11 (FTSH11); FUNCTIONS 

IN: metallopeptidase activity, ATP-dependent peptidase activity, ATPase activity; INVOLVED IN: response to heat, PSII associated light-harvesting 

complex II catabolic process; LOCATED IN: mitochondrion, chloroplast; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth 

stages; CONTAINS InterPro DOMAIN/s: Peptidase M41, FtsH (InterPro:IPR005936), ATPase, AAA+ type, core (InterPro:IPR003593), ATPase, 

AAA-type, core (InterPro:IPR003959), ATPase, AAA-type, conserved site (InterPro:IPR003960), Peptidase M41 (InterPro:IPR000642); BEST 

Arabidopsis thaliana protein match is: FTSH protease 4 (TAIR:AT2G26140.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; 

Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|35953 : 

711.0) no description available & (gnl|cdd|30813 : 489.0) no description available (original description: no original description) 

29.5.7 protein.degradation.metalloprotease ca08g16590  1.83 
(at1g17870 : 711.0) S2P-like putative metalloprotease, also contain transmembrane helices near their C-termini and many of them, five of seven, 

contain a conserved zinc-binding motif HEXXH. Homolog of EGY1. Each of the EGY1 and EGY-like proteins share two additional highly 
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conserved motifs, the previously reported NPDG motif (aa 442?±454 in EGY1, Rudner et al., 1999) and a newly defined GNLR motif (aa 171?±179 

in EGY1). The GNLR motif is a novel signature motif unique to EGY1 and EGY-like proteins as well as other EGY1 orthologs found in 

cyanobacteria.; ETHYLENE-DEPENDENT GRAVITROPISM-DEFICIENT AND YELLOW-GREEN-LIKE 3 (EGY3); INVOLVED IN: response 

to high light intensity, response to hydrogen peroxide, response to heat; LOCATED IN: chloroplast; EXPRESSED IN: 17 plant structures; 

EXPRESSED DURING: 9 growth stages; BEST Arabidopsis thaliana protein match is: Peptidase M50 family protein (TAIR:AT5G35220.1); Has 

660 Blast hits to 652 proteins in 203 species: Archae - 107; Bacteria - 240; Metazoa - 53; Fungi - 13; Plants - 117; Viruses - 1; Other Eukaryotes - 

129 (source: NCBI BLink). (original description: no original description) 

29.5.7 protein.degradation.metalloprotease ca02g19050  2.282 

(at5g15250 : 932.0) Encodes an FtsH protease that is localized to the chloroplast. AtFtsH6 is involved in the degradation of both Lhcb3 and Lhcb1 

during senescence and high-light acclimation.; FTSH protease 6 (FTSH6); CONTAINS InterPro DOMAIN/s: Peptidase M41, FtsH 

(InterPro:IPR005936), ATPase, AAA+ type, core (InterPro:IPR003593), ATPase, AAA-type, core (InterPro:IPR003959), ATPase, AAA-type, 

conserved site (InterPro:IPR003960), Peptidase M41, FtsH extracellular (InterPro:IPR011546), Peptidase M41 (InterPro:IPR000642); BEST 

Arabidopsis thaliana protein match is: FtsH extracellular protease family (TAIR:AT2G30950.1). & (gnl|cdd|30813 : 628.0) no description available 

& (gnl|cdd|35950 : 613.0) no description available (original description: no original description) 

29.5.5 protein.degradation.serine protease ca01g21240 -1.922 -2.168 

(at3g63470 : 332.0) serine carboxypeptidase-like 40 (scpl40); FUNCTIONS IN: serine-type carboxypeptidase activity; INVOLVED IN: proteolysis; 

LOCATED IN: endomembrane system; EXPRESSED IN: 8 plant structures; EXPRESSED DURING: 4 anthesis, C globular stage, petal 

differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Peptidase S10, serine carboxypeptidase (InterPro:IPR001563), Peptidase S10, 

serine carboxypeptidase, active site (InterPro:IPR018202); BEST Arabidopsis thaliana protein match is: serine carboxypeptidase-like 39 

(TAIR:AT3G52020.1); Has 3527 Blast hits to 3467 proteins in 341 species: Archae - 0; Bacteria - 144; Metazoa - 641; Fungi - 871; Plants - 1469; 

Viruses - 0; Other Eukaryotes - 402 (source: NCBI BLink). & (gnl|cdd|36496 : 331.0) no description available & (gnl|cdd|84781 : 319.0) no 

description available (original description: no original description) 

29.5.5 protein.degradation.serine protease ca02g03330 -1.783 -2.512 

(at5g23210 : 671.0) serine carboxypeptidase-like 34 (SCPL34); FUNCTIONS IN: serine-type carboxypeptidase activity; INVOLVED IN: 

proteolysis; LOCATED IN: plant-type cell wall; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS 

InterPro DOMAIN/s: Peptidase S10, serine carboxypeptidase (InterPro:IPR001563), Peptidase S10, serine carboxypeptidase, active site 

(InterPro:IPR018202); BEST Arabidopsis thaliana protein match is: serine carboxypeptidase-like 35 (TAIR:AT5G08260.1); Has 3216 Blast hits to 

3181 proteins in 264 species: Archae - 0; Bacteria - 14; Metazoa - 612; Fungi - 819; Plants - 1476; Viruses - 0; Other Eukaryotes - 295 (source: NCBI 

BLink). & (gnl|cdd|36496 : 514.0) no description available & (gnl|cdd|84781 : 457.0) no description available (original description: no original 

description) 

29.5.5 protein.degradation.serine protease ca07g01470 -1.371 -2.825 

(at4g30810 : 624.0) serine carboxypeptidase-like 29 (scpl29); FUNCTIONS IN: serine-type carboxypeptidase activity; INVOLVED IN: proteolysis; 

LOCATED IN: vacuole; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: 

Peptidase S10, serine carboxypeptidase (InterPro:IPR001563), Peptidase S10, serine carboxypeptidase, active site (InterPro:IPR018202); BEST 

Arabidopsis thaliana protein match is: serine carboxypeptidase-like 26 (TAIR:AT2G35780.1); Has 30201 Blast hits to 17322 proteins in 780 species: 

Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & 

(gnl|cdd|36496 : 519.0) no description available & (gnl|cdd|84781 : 480.0) no description available (original description: no original description) 

29.5.5 protein.degradation.serine protease ca01g28860 -1.34 -1.795 

(at2g23010 : 454.0) serine carboxypeptidase-like 9 (SCPL9); FUNCTIONS IN: serine-type carboxypeptidase activity; INVOLVED IN: proteolysis; 

LOCATED IN: endomembrane system; CONTAINS InterPro DOMAIN/s: Peptidase S10, serine carboxypeptidase (InterPro:IPR001563); BEST 

Arabidopsis thaliana protein match is: sinapoylglucose 1 (TAIR:AT2G22990.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 

798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|36496 : 

428.0) no description available & (gnl|cdd|84781 : 400.0) no description available (original description: no original description) 

29.5.5 protein.degradation.serine protease ca12g21130 -1.198 -1.777 

(at3g17180 : 557.0) serine carboxypeptidase-like 33 (scpl33); FUNCTIONS IN: serine-type carboxypeptidase activity; INVOLVED IN: proteolysis; 

LOCATED IN: endomembrane system; EXPRESSED IN: shoot apex, root, flower, stamen; EXPRESSED DURING: 4 anthesis, petal differentiation 

and expansion stage; CONTAINS InterPro DOMAIN/s: Peptidase S10, serine carboxypeptidase (InterPro:IPR001563), Peptidase S10, serine 

carboxypeptidase, active site (InterPro:IPR018202); BEST Arabidopsis thaliana protein match is: serine carboxypeptidase-like 34 

(TAIR:AT5G23210.1); Has 3699 Blast hits to 3642 proteins in 416 species: Archae - 0; Bacteria - 288; Metazoa - 630; Fungi - 869; Plants - 1485; 

Viruses - 0; Other Eukaryotes - 427 (source: NCBI BLink). & (gnl|cdd|36496 : 474.0) no description available & (gnl|cdd|84781 : 433.0) no 

description available (original description: no original description) 

29.5.5 protein.degradation.serine protease ca09g01750 -1.129 -1.215 

(at4g30810 : 621.0) serine carboxypeptidase-like 29 (scpl29); FUNCTIONS IN: serine-type carboxypeptidase activity; INVOLVED IN: proteolysis; 

LOCATED IN: vacuole; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: 

Peptidase S10, serine carboxypeptidase (InterPro:IPR001563), Peptidase S10, serine carboxypeptidase, active site (InterPro:IPR018202); BEST 

Arabidopsis thaliana protein match is: serine carboxypeptidase-like 26 (TAIR:AT2G35780.1); Has 30201 Blast hits to 17322 proteins in 780 species: 

Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & 

(gnl|cdd|36496 : 518.0) no description available & (gnl|cdd|84781 : 476.0) no description available (original description: no original description) 

29.5.5 protein.degradation.serine protease ca01g04120 -1.103 -1.638 

(at1g12410 : 311.0) Encodes a ClpP-related sequence. Though similar to ClpP proteins, this does not contains the highly conserved catalytic triad of 

Ser-type proteases (Ser-His-Asp). The name reflects nomenclature described in Adam et. al (2001).; CLP protease proteolytic subunit 2 (CLP2); 

FUNCTIONS IN: serine-type endopeptidase activity; INVOLVED IN: chloroplast organization; LOCATED IN: in 6 components; EXPRESSED IN: 

23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Peptidase S14, ClpP (InterPro:IPR001907); BEST 

Arabidopsis thaliana protein match is: plastid-encoded CLP P (TAIR:ATCG00670.1); Has 13082 Blast hits to 13064 proteins in 2999 species: 

Archae - 2; Bacteria - 8275; Metazoa - 145; Fungi - 81; Plants - 1076; Viruses - 67; Other Eukaryotes - 3436 (source: NCBI BLink). & 

(gnl|cdd|36058 : 239.0) no description available & (gnl|cdd|79637 : 219.0) no description available (original description: no original description) 

29.5.5 protein.degradation.serine protease ca03g30630 1.126 1.503 
(at5g51070 : 1231.0) ATP-dependent Clp protease regulatory subunit; EARLY RESPONSIVE TO DEHYDRATION 1 (ERD1); FUNCTIONS IN: 

nucleoside-triphosphatase activity, ATPase activity, nucleotide binding, ATP binding; INVOLVED IN: response to water deprivation; LOCATED 

IN: chloroplast stroma, chloroplast, chloroplast envelope; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; 
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CONTAINS InterPro DOMAIN/s: Clp ATPase, C-terminal (InterPro:IPR019489), ATPase, AAA+ type, core (InterPro:IPR003593), ATPase, AAA-

2 (InterPro:IPR013093), ATPase, AAA-type, core (InterPro:IPR003959), Chaperonin clpA/B (InterPro:IPR001270), Chaperonin ClpA/B, conserved 

site (InterPro:IPR018368), Clp, N-terminal (InterPro:IPR004176); BEST Arabidopsis thaliana protein match is: CLPC homologue 1 

(TAIR:AT5G50920.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 

5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|30888 : 834.0) no description available & (gnl|cdd|36269 : 646.0) no 

description available (original description: no original description) 

29.5.5 protein.degradation.serine protease ca02g24180 1.278 1.72 

(at3g03380 : 209.0) Encodes a putative DegP protease.; DegP protease 7 (DegP7); CONTAINS InterPro DOMAIN/s: Serine/cysteine peptidase, 

trypsin-like (InterPro:IPR009003), Peptidase S1C, HrtA/DegP2/Q/S (InterPro:IPR001940), PDZ/DHR/GLGF (InterPro:IPR001478); BEST 

Arabidopsis thaliana protein match is: unknown protein (TAIR:AT3G03370.1); Has 8327 Blast hits to 7895 proteins in 2064 species: Archae - 65; 

Bacteria - 6254; Metazoa - 235; Fungi - 503; Plants - 137; Viruses - 0; Other Eukaryotes - 1133 (source: NCBI BLink). & (gnl|cdd|36635 : 152.0) no 

description available (original description: no original description) 

29.5.5 protein.degradation.serine protease ca12g04640 -1.206  

(at3g10410 : 723.0) SERINE CARBOXYPEPTIDASE-LIKE 49 (SCPL49); FUNCTIONS IN: serine-type carboxypeptidase activity; INVOLVED 

IN: proteolysis; LOCATED IN: vacuole; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro 

DOMAIN/s: Peptidase S10, serine carboxypeptidase (InterPro:IPR001563), Peptidase S10, serine carboxypeptidase, active site 

(InterPro:IPR018202); BEST Arabidopsis thaliana protein match is: serine carboxypeptidase-like 48 (TAIR:AT3G45010.1); Has 3569 Blast hits to 

3439 proteins in 342 species: Archae - 0; Bacteria - 147; Metazoa - 678; Fungi - 883; Plants - 1454; Viruses - 0; Other Eukaryotes - 407 (source: 

NCBI BLink). & (gnl|cdd|84781 : 434.0) no description available & (gnl|cdd|36496 : 386.0) no description available (original description: no original 

description) 

29.5.5 protein.degradation.serine protease ca02g24040 -1.039  

(at1g66670 : 250.0) One of several nuclear-encoded ClpPs (caseinolytic protease). Contains a highly conserved catalytic triad of Ser-type proteases 

(Ser-His-Asp).  The name reflects nomenclature described in Adam et. al (2001).; CLP protease proteolytic subunit 3 (CLPP3); FUNCTIONS IN: 

serine-type endopeptidase activity; INVOLVED IN: proteolysis; LOCATED IN: in 6 components; EXPRESSED IN: 23 plant structures; 

EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Peptidase S14, ClpP, active site (InterPro:IPR018215), Peptidase S14, 

ClpP (InterPro:IPR001907); BEST Arabidopsis thaliana protein match is: CLP protease P4 (TAIR:AT5G45390.1); Has 13369 Blast hits to 13367 

proteins in 2989 species: Archae - 6; Bacteria - 8381; Metazoa - 147; Fungi - 79; Plants - 1070; Viruses - 92; Other Eukaryotes - 3594 (source: NCBI 

BLink). & (gnl|cdd|36058 : 201.0) no description available & (gnl|cdd|79637 : 190.0) no description available (original description: no original 

description) 

29.5.5 protein.degradation.serine protease ca09g05150 1.098  

(at2g29050 : 327.0) RHOMBOID-like 1 (RBL1); FUNCTIONS IN: serine-type endopeptidase activity; LOCATED IN: Golgi apparatus; 

EXPRESSED IN: 20 plant structures; EXPRESSED DURING: 11 growth stages; CONTAINS InterPro DOMAIN/s: Peptidase S54, rhomboid 

(InterPro:IPR002610); BEST Arabidopsis thaliana protein match is: RHOMBOID-like protein 4 (TAIR:AT3G53780.2); Has 5724 Blast hits to 5720 

proteins in 1694 species: Archae - 148; Bacteria - 3468; Metazoa - 523; Fungi - 153; Plants - 363; Viruses - 0; Other Eukaryotes - 1069 (source: 

NCBI BLink). & (gnl|cdd|37500 : 310.0) no description available & (gnl|cdd|85618 : 141.0) no description available (original description: no original 

description) 

29.5.5 protein.degradation.serine protease ca05g05660  -1.982 

(at5g23140 : 149.0) One of several nuclear-encoded ClpPs (caseinolytic protease). Contains a highly conserved catalytic triad of Ser-type proteases 

(Ser-His-Asp). The name reflects nomenclature described in Adam et. al (2001).; nuclear-encoded CLP protease P7 (NCLPP7); FUNCTIONS IN: 

cobalt ion binding, zinc ion binding; INVOLVED IN: proteolysis; LOCATED IN: in 6 components; EXPRESSED IN: 22 plant structures; 

EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Peptidase S14, ClpP, active site (InterPro:IPR018215), Peptidase S14, 

ClpP (InterPro:IPR001907); BEST Arabidopsis thaliana protein match is: nuclear encoded CLP protease 5 (TAIR:AT1G02560.1); Has 30201 Blast 

hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 

2996 (source: NCBI BLink). & (gnl|cdd|80601 : 126.0) no description available & (gnl|cdd|36058 : 109.0) no description available (original 

description: no original description) 

29.5.5 protein.degradation.serine protease ca04g17310  -1.814 

(at1g33540 : 183.0) serine carboxypeptidase-like 18 (scpl18); FUNCTIONS IN: serine-type carboxypeptidase activity; INVOLVED IN: proteolysis; 

LOCATED IN: endomembrane system; EXPRESSED IN: root; CONTAINS InterPro DOMAIN/s: Peptidase S10, serine carboxypeptidase 

(InterPro:IPR001563); BEST Arabidopsis thaliana protein match is: serine carboxypeptidase-like 7 (TAIR:AT3G10450.1); Has 3653 Blast hits to 

3603 proteins in 397 species: Archae - 0; Bacteria - 261; Metazoa - 616; Fungi - 829; Plants - 1537; Viruses - 0; Other Eukaryotes - 410 (source: 

NCBI BLink). & (gnl|cdd|84781 : 178.0) no description available & (gnl|cdd|36496 : 178.0) no description available (original description: no original 

description) 

29.5.5 protein.degradation.serine protease ca05g04840  -1.524 

(at5g23140 : 197.0) One of several nuclear-encoded ClpPs (caseinolytic protease). Contains a highly conserved catalytic triad of Ser-type proteases 

(Ser-His-Asp). The name reflects nomenclature described in Adam et. al (2001).; nuclear-encoded CLP protease P7 (NCLPP7); FUNCTIONS IN: 

cobalt ion binding, zinc ion binding; INVOLVED IN: proteolysis; LOCATED IN: in 6 components; EXPRESSED IN: 22 plant structures; 

EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Peptidase S14, ClpP, active site (InterPro:IPR018215), Peptidase S14, 

ClpP (InterPro:IPR001907); BEST Arabidopsis thaliana protein match is: nuclear encoded CLP protease 5 (TAIR:AT1G02560.1); Has 30201 Blast 

hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 

2996 (source: NCBI BLink). & (gnl|cdd|36058 : 154.0) no description available & (gnl|cdd|79637 : 141.0) no description available (original 

description: no original description) 

29.5.5 protein.degradation.serine protease ca06g26340  -1.368 

(at4g12910 : 691.0) serine carboxypeptidase-like 20 (scpl20); FUNCTIONS IN: serine-type carboxypeptidase activity; INVOLVED IN: proteolysis; 

LOCATED IN: vacuole; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: 

Peptidase S10, serine carboxypeptidase (InterPro:IPR001563), Peptidase S10, serine carboxypeptidase, active site (InterPro:IPR018202); BEST 

Arabidopsis thaliana protein match is: serine carboxypeptidase-like 21 (TAIR:AT3G25420.1); Has 4118 Blast hits to 3857 proteins in 425 species: 

Archae - 0; Bacteria - 294; Metazoa - 699; Fungi - 932; Plants - 1620; Viruses - 0; Other Eukaryotes - 573 (source: NCBI BLink). & (gnl|cdd|84781 : 

461.0) no description available & (gnl|cdd|36496 : 457.0) no description available (original description: no original description) 
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29.5.5 protein.degradation.serine protease ca03g09000  -1.075 

(at2g47940 : 788.0) Encodes DegP2 protease (DEGP2); nuclear gene for chloroplast product.; DEGP protease 2 (DEGP2); FUNCTIONS IN: serine-

type peptidase activity, serine-type endopeptidase activity; INVOLVED IN: photosystem II repair, proteolysis; LOCATED IN: chloroplast stromal 

thylakoid, chloroplast thylakoid membrane, chloroplast; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; 

CONTAINS InterPro DOMAIN/s: Serine endopeptidase DegP2 (InterPro:IPR015724), Serine/cysteine peptidase, trypsin-like (InterPro:IPR009003), 

Peptidase S1C, HrtA/DegP2/Q/S (InterPro:IPR001940), Peptidase S1/S6, chymotrypsin/Hap (InterPro:IPR001254), PDZ/DHR/GLGF 

(InterPro:IPR001478); BEST Arabidopsis thaliana protein match is: DegP protease 9 (TAIR:AT5G40200.1); Has 30201 Blast hits to 17322 proteins 

in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI 

BLink). & (gnl|cdd|36534 : 345.0) no description available & (gnl|cdd|30614 : 123.0) no description available (original description: no original 

description) 

29.5.5 protein.degradation.serine protease ca01g28980  -1.059 

(at2g23010 : 414.0) serine carboxypeptidase-like 9 (SCPL9); FUNCTIONS IN: serine-type carboxypeptidase activity; INVOLVED IN: proteolysis; 

LOCATED IN: endomembrane system; CONTAINS InterPro DOMAIN/s: Peptidase S10, serine carboxypeptidase (InterPro:IPR001563); BEST 

Arabidopsis thaliana protein match is: sinapoylglucose 1 (TAIR:AT2G22990.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 

798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|36496 : 

389.0) no description available & (gnl|cdd|84781 : 360.0) no description available (original description: no original description) 

29.5.5 protein.degradation.serine protease ca04g19440  1.498 

(gnl|cdd|29118 : 457.0) no description available & (at1g47710 : 452.0) Serine protease inhibitor (SERPIN) family protein; FUNCTIONS IN: serine-

type endopeptidase inhibitor activity, cysteine-type endopeptidase inhibitor activity; INVOLVED IN: biological_process unknown; LOCATED IN: 

apoplast; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Protease inhibitor I4, 

serpin, plant (InterPro:IPR015554), Protease inhibitor I4, serpin (InterPro:IPR000215); BEST Arabidopsis thaliana protein match is: Serine protease 

inhibitor (SERPIN) family protein (TAIR:AT3G45220.1); Has 6643 Blast hits to 6565 proteins in 500 species: Archae - 66; Bacteria - 387; Metazoa 

- 5142; Fungi - 12; Plants - 353; Viruses - 463; Other Eukaryotes - 220 (source: NCBI BLink). & (gnl|cdd|37603 : 321.0) no description available 

(original description: no original description) 

29.5.1 protein.degradation.subtilases ca12g16680 -3.543 -3.049 

(at5g67090 : 631.0) Subtilisin-like serine endopeptidase family protein; FUNCTIONS IN: identical protein binding, serine-type endopeptidase 

activity; INVOLVED IN: proteolysis, negative regulation of catalytic activity; LOCATED IN: endomembrane system; EXPRESSED IN: 9 plant 

structures; EXPRESSED DURING: 4 anthesis, petal differentiation and expansion stage, D bilateral stage; CONTAINS InterPro DOMAIN/s: 

Protease-associated PA (InterPro:IPR003137), Proteinase inhibitor, propeptide (InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin 

(InterPro:IPR000209), Peptidase S8, subtilisin-related (InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), 

Proteinase inhibitor I9, subtilisin propeptide (InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein 

(TAIR:AT3G14240.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 

5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). (original description: no original description) 

29.5.1 protein.degradation.subtilases ca01g33310 -2.57 -2.056 

(at1g04110 : 549.0) Initially identified as a mutation affecting stomatal development and distribution. Encodes a protein similar to serine proteases.; 

STOMATAL DENSITY AND DISTRIBUTION (SDD1); CONTAINS InterPro DOMAIN/s: Protease-associated PA (InterPro:IPR003137), 

Proteinase inhibitor, propeptide (InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), Peptidase S8, subtilisin-

related (InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, subtilisin propeptide 

(InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein (TAIR:AT2G05920.1); Has 8825 Blast hits to 7601 

proteins in 1230 species: Archae - 300; Bacteria - 5187; Metazoa - 188; Fungi - 495; Plants - 1932; Viruses - 0; Other Eukaryotes - 723 (source: 

NCBI BLink). & (gnl|cdd|80342 : 113.0) no description available (original description: no original description) 

29.5.1 protein.degradation.subtilases ca01g03850 -2.451 -2.332 

(at1g04110 : 509.0) Initially identified as a mutation affecting stomatal development and distribution. Encodes a protein similar to serine proteases.; 

STOMATAL DENSITY AND DISTRIBUTION (SDD1); CONTAINS InterPro DOMAIN/s: Protease-associated PA (InterPro:IPR003137), 

Proteinase inhibitor, propeptide (InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), Peptidase S8, subtilisin-

related (InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, subtilisin propeptide 

(InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein (TAIR:AT2G05920.1); Has 8825 Blast hits to 7601 

proteins in 1230 species: Archae - 300; Bacteria - 5187; Metazoa - 188; Fungi - 495; Plants - 1932; Viruses - 0; Other Eukaryotes - 723 (source: 

NCBI BLink). & (gnl|cdd|80342 : 112.0) no description available (original description: no original description) 

29.5.1 protein.degradation.subtilases ca01g33360 -2.431 -2.751 

(at3g14240 : 125.0) Subtilase family protein; FUNCTIONS IN: identical protein binding, serine-type endopeptidase activity; INVOLVED IN: 

proteolysis, negative regulation of catalytic activity; LOCATED IN: endomembrane system; EXPRESSED IN: 22 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Protease-associated PA (InterPro:IPR003137), Proteinase inhibitor, propeptide 

(InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), Peptidase S8, subtilisin-related (InterPro:IPR015500), 

Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, subtilisin propeptide (InterPro:IPR010259); BEST Arabidopsis 

thaliana protein match is: subtilisin-like serine protease 2 (TAIR:AT4G34980.1); Has 8878 Blast hits to 7637 proteins in 1214 species: Archae - 263; 

Bacteria - 5045; Metazoa - 160; Fungi - 690; Plants - 1978; Viruses - 0; Other Eukaryotes - 742 (source: NCBI BLink). (original description: no 

original description) 

29.5.1 protein.degradation.subtilases ca01g33330 -2.404 -2.087 

(at1g04110 : 555.0) Initially identified as a mutation affecting stomatal development and distribution. Encodes a protein similar to serine proteases.; 

STOMATAL DENSITY AND DISTRIBUTION (SDD1); CONTAINS InterPro DOMAIN/s: Protease-associated PA (InterPro:IPR003137), 

Proteinase inhibitor, propeptide (InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), Peptidase S8, subtilisin-

related (InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, subtilisin propeptide 

(InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein (TAIR:AT2G05920.1); Has 8825 Blast hits to 7601 

proteins in 1230 species: Archae - 300; Bacteria - 5187; Metazoa - 188; Fungi - 495; Plants - 1932; Viruses - 0; Other Eukaryotes - 723 (source: 

NCBI BLink). & (gnl|cdd|80342 : 114.0) no description available (original description: no original description) 

29.5.1 protein.degradation.subtilases ca04g18080 -2.356 -2.945 
(at5g67360 : 933.0) Encodes a subtilisin-like serine protease essential for mucilage release from seed coats.; ARA12; FUNCTIONS IN: serine-type 

endopeptidase activity; INVOLVED IN: proteolysis, seed coat development, mucilage metabolic process involved seed coat development, mucilage 

extrusion from seed coat; LOCATED IN: extracellular region, apoplast, cell wall, plant-type cell wall; EXPRESSED IN: 26 plant structures; 
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EXPRESSED DURING: 17 growth stages; CONTAINS InterPro DOMAIN/s: Protease-associated PA (InterPro:IPR003137), Proteinase inhibitor, 

propeptide (InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), Peptidase S8, subtilisin-related 

(InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, subtilisin propeptide 

(InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein (TAIR:AT2G05920.1); Has 30201 Blast hits to 17322 

proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: 

NCBI BLink). & (gnl|cdd|80342 : 131.0) no description available (original description: no original description) 

29.5.1 protein.degradation.subtilases ca01g03760 -2.166 -1.047 

(at3g14067 : 561.0) Subtilase family protein; FUNCTIONS IN: identical protein binding, serine-type endopeptidase activity; INVOLVED IN: 

proteolysis, negative regulation of catalytic activity; LOCATED IN: apoplast, plasma membrane, vacuole, plant-type cell wall; EXPRESSED IN: 24 

plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Protease-associated PA (InterPro:IPR003137), 

Proteinase inhibitor, propeptide (InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), Peptidase S8, subtilisin-

related (InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, subtilisin propeptide 

(InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein (TAIR:AT5G67360.1); Has 8271 Blast hits to 7174 

proteins in 1143 species: Archae - 230; Bacteria - 4646; Metazoa - 71; Fungi - 664; Plants - 1990; Viruses - 0; Other Eukaryotes - 670 (source: NCBI 

BLink). & (gnl|cdd|80342 : 124.0) no description available (original description: no original description) 

29.5.1 protein.degradation.subtilases ca01g33350 -1.93 -2.257 

(at3g14067 : 402.0) Subtilase family protein; FUNCTIONS IN: identical protein binding, serine-type endopeptidase activity; INVOLVED IN: 

proteolysis, negative regulation of catalytic activity; LOCATED IN: apoplast, plasma membrane, vacuole, plant-type cell wall; EXPRESSED IN: 24 

plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Protease-associated PA (InterPro:IPR003137), 

Proteinase inhibitor, propeptide (InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), Peptidase S8, subtilisin-

related (InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, subtilisin propeptide 

(InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein (TAIR:AT5G67360.1); Has 8271 Blast hits to 7174 

proteins in 1143 species: Archae - 230; Bacteria - 4646; Metazoa - 71; Fungi - 664; Plants - 1990; Viruses - 0; Other Eukaryotes - 670 (source: NCBI 

BLink). & (gnl|cdd|80342 : 110.0) no description available (original description: no original description) 

29.5.1 protein.degradation.subtilases ca03g21240 -1.841 -2.107 

(at4g10540 : 812.0) Subtilase family protein; FUNCTIONS IN: identical protein binding, serine-type endopeptidase activity; INVOLVED IN: 

proteolysis, negative regulation of catalytic activity; LOCATED IN: endomembrane system; CONTAINS InterPro DOMAIN/s: Protease-associated 

PA (InterPro:IPR003137), Proteinase inhibitor, propeptide (InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), 

Peptidase S8, subtilisin-related (InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, 

subtilisin propeptide (InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein (TAIR:AT4G10550.1); Has 30201 

Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other 

Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|80342 : 82.1) no description available (original description: no original description) 

29.5.1 protein.degradation.subtilases ca07g06380 -1.715 -1.385 

(at2g05920 : 244.0) Subtilase family protein; FUNCTIONS IN: identical protein binding, serine-type endopeptidase activity; INVOLVED IN: 

proteolysis, negative regulation of catalytic activity; LOCATED IN: cell wall, plant-type cell wall; EXPRESSED IN: 22 plant structures; 

EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Protease-associated PA (InterPro:IPR003137), Proteinase inhibitor, 

propeptide (InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), Peptidase S8, subtilisin-related 

(InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, subtilisin propeptide 

(InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein (TAIR:AT5G67360.1); Has 7371 Blast hits to 6472 

proteins in 1023 species: Archae - 222; Bacteria - 3849; Metazoa - 147; Fungi - 727; Plants - 1890; Viruses - 0; Other Eukaryotes - 536 (source: 

NCBI BLink). (original description: no original description) 

29.5.1 protein.degradation.subtilases ca08g19130 -1.696 -1.624 

(at4g34980 : 1097.0) Serine protease similar to subtilisin.; subtilisin-like serine protease 2 (SLP2); FUNCTIONS IN: serine-type peptidase activity; 

INVOLVED IN: plant-type cell wall modification, proteolysis; LOCATED IN: middle lamella-containing extracellular matrix, membrane; 

EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Protease-associated PA 

(InterPro:IPR003137), Proteinase inhibitor, propeptide (InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), 

Peptidase S8, subtilisin-related (InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, 

subtilisin propeptide (InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein (TAIR:AT3G14240.1); Has 30201 

Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other 

Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|80342 : 117.0) no description available (original description: no original description) 

29.5.1 protein.degradation.subtilases ca01g33370 -1.685 -2.498 

(at5g67360 : 583.0) Encodes a subtilisin-like serine protease essential for mucilage release from seed coats.; ARA12; FUNCTIONS IN: serine-type 

endopeptidase activity; INVOLVED IN: proteolysis, seed coat development, mucilage metabolic process involved seed coat development, mucilage 

extrusion from seed coat; LOCATED IN: extracellular region, apoplast, cell wall, plant-type cell wall; EXPRESSED IN: 26 plant structures; 

EXPRESSED DURING: 17 growth stages; CONTAINS InterPro DOMAIN/s: Protease-associated PA (InterPro:IPR003137), Proteinase inhibitor, 

propeptide (InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), Peptidase S8, subtilisin-related 

(InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, subtilisin propeptide 

(InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein (TAIR:AT2G05920.1); Has 30201 Blast hits to 17322 

proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: 

NCBI BLink). & (gnl|cdd|80342 : 125.0) no description available (original description: no original description) 

29.5.1 protein.degradation.subtilases ca03g37130 -1.332 -1.565 

(at3g14240 : 1064.0) Subtilase family protein; FUNCTIONS IN: identical protein binding, serine-type endopeptidase activity; INVOLVED IN: 

proteolysis, negative regulation of catalytic activity; LOCATED IN: endomembrane system; EXPRESSED IN: 22 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Protease-associated PA (InterPro:IPR003137), Proteinase inhibitor, propeptide 

(InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), Peptidase S8, subtilisin-related (InterPro:IPR015500), 

Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, subtilisin propeptide (InterPro:IPR010259); BEST Arabidopsis 

thaliana protein match is: subtilisin-like serine protease 2 (TAIR:AT4G34980.1); Has 8878 Blast hits to 7637 proteins in 1214 species: Archae - 263; 
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Bacteria - 5045; Metazoa - 160; Fungi - 690; Plants - 1978; Viruses - 0; Other Eukaryotes - 742 (source: NCBI BLink). & (gnl|cdd|80342 : 120.0) no 

description available (original description: no original description) 

29.5.1 protein.degradation.subtilases ca03g35240 -1.286 -1.329 

(at3g14067 : 880.0) Subtilase family protein; FUNCTIONS IN: identical protein binding, serine-type endopeptidase activity; INVOLVED IN: 

proteolysis, negative regulation of catalytic activity; LOCATED IN: apoplast, plasma membrane, vacuole, plant-type cell wall; EXPRESSED IN: 24 

plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Protease-associated PA (InterPro:IPR003137), 

Proteinase inhibitor, propeptide (InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), Peptidase S8, subtilisin-

related (InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, subtilisin propeptide 

(InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein (TAIR:AT5G67360.1); Has 8271 Blast hits to 7174 

proteins in 1143 species: Archae - 230; Bacteria - 4646; Metazoa - 71; Fungi - 664; Plants - 1990; Viruses - 0; Other Eukaryotes - 670 (source: NCBI 

BLink). & (gnl|cdd|80342 : 125.0) no description available (original description: no original description) 

29.5.1 protein.degradation.subtilases ca04g22060 1.29 1.105 

(at1g20160 : 775.0) ATSBT5.2; FUNCTIONS IN: identical protein binding, serine-type endopeptidase activity; INVOLVED IN: proteolysis, 

negative regulation of catalytic activity; LOCATED IN: apoplast; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 12 growth stages; 

CONTAINS InterPro DOMAIN/s: Protease-associated PA (InterPro:IPR003137), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), 

Peptidase S8, subtilisin-related (InterPro:IPR015500), Proteinase inhibitor I9, subtilisin propeptide (InterPro:IPR010259), Peptidase S8/S53, 

subtilisin, active site (InterPro:IPR022398); BEST Arabidopsis thaliana protein match is: Subtilisin-like serine endopeptidase family protein 

(TAIR:AT1G20150.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 

531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|80342 : 87.1) no description available (original description: no original 

description) 

29.5.1 protein.degradation.subtilases ca01g21100 -1.544  

(at5g67090 : 156.0) Subtilisin-like serine endopeptidase family protein; FUNCTIONS IN: identical protein binding, serine-type endopeptidase 

activity; INVOLVED IN: proteolysis, negative regulation of catalytic activity; LOCATED IN: endomembrane system; EXPRESSED IN: 9 plant 

structures; EXPRESSED DURING: 4 anthesis, petal differentiation and expansion stage, D bilateral stage; CONTAINS InterPro DOMAIN/s: 

Protease-associated PA (InterPro:IPR003137), Proteinase inhibitor, propeptide (InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin 

(InterPro:IPR000209), Peptidase S8, subtilisin-related (InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), 

Proteinase inhibitor I9, subtilisin propeptide (InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein 

(TAIR:AT3G14240.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 

5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|84501 : 86.3) no description available (original description: no original 

description) 

29.5.1 protein.degradation.subtilases ca07g06390 -1.081  

(at2g05920 : 442.0) Subtilase family protein; FUNCTIONS IN: identical protein binding, serine-type endopeptidase activity; INVOLVED IN: 

proteolysis, negative regulation of catalytic activity; LOCATED IN: cell wall, plant-type cell wall; EXPRESSED IN: 22 plant structures; 

EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Protease-associated PA (InterPro:IPR003137), Proteinase inhibitor, 

propeptide (InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), Peptidase S8, subtilisin-related 

(InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, subtilisin propeptide 

(InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein (TAIR:AT5G67360.1); Has 7371 Blast hits to 6472 

proteins in 1023 species: Archae - 222; Bacteria - 3849; Metazoa - 147; Fungi - 727; Plants - 1890; Viruses - 0; Other Eukaryotes - 536 (source: 

NCBI BLink). & (gnl|cdd|80342 : 124.0) no description available (original description: no original description) 

29.5.1 protein.degradation.subtilases ca01g03750 1.136  

(at5g67360 : 538.0) Encodes a subtilisin-like serine protease essential for mucilage release from seed coats.; ARA12; FUNCTIONS IN: serine-type 

endopeptidase activity; INVOLVED IN: proteolysis, seed coat development, mucilage metabolic process involved seed coat development, mucilage 

extrusion from seed coat; LOCATED IN: extracellular region, apoplast, cell wall, plant-type cell wall; EXPRESSED IN: 26 plant structures; 

EXPRESSED DURING: 17 growth stages; CONTAINS InterPro DOMAIN/s: Protease-associated PA (InterPro:IPR003137), Proteinase inhibitor, 

propeptide (InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), Peptidase S8, subtilisin-related 

(InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, subtilisin propeptide 

(InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein (TAIR:AT2G05920.1); Has 30201 Blast hits to 17322 

proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: 

NCBI BLink). & (gnl|cdd|80342 : 122.0) no description available (original description: no original description) 

29.5.1 protein.degradation.subtilases ca04g04020  -4.677 

(at1g66210 : 459.0) Subtilisin-like serine endopeptidase family protein; FUNCTIONS IN: identical protein binding, serine-type endopeptidase 

activity; INVOLVED IN: proteolysis, negative regulation of catalytic activity; LOCATED IN: endomembrane system; EXPRESSED IN: 9 plant 

structures; EXPRESSED DURING: L mature pollen stage, M germinated pollen stage, 4 anthesis, C globular stage, petal different iation and 

expansion stage; CONTAINS InterPro DOMAIN/s: Protease-associated PA (InterPro:IPR003137), Peptidase S8/S53, subtilisin/kexin/sedolisin 

(InterPro:IPR000209), Peptidase S8, subtilisin-related (InterPro:IPR015500), Proteinase inhibitor I9, subtilisin propeptide (InterPro:IPR010259), 

Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398); BEST Arabidopsis thaliana protein match is: Subtilase family protein 

(TAIR:AT1G66220.1); Has 8523 Blast hits to 7657 proteins in 1261 species: Archae - 243; Bacteria - 5042; Metazoa - 227; Fungi - 284; Plants - 

1974; Viruses - 0; Other Eukaryotes - 753 (source: NCBI BLink). (original description: no original description) 

29.5.1 protein.degradation.subtilases ca01g19450  -1.204 

(at1g01900 : 786.0) Encodes AtSBT1.1, a subtilisin-like serine protease.  Cleaves the phytosulfokine AtPSK4, a growth promoting peptide.; 

SBTI1.1; FUNCTIONS IN: serine-type endopeptidase activity; INVOLVED IN: proteolysis, negative regulation of catalytic activity; LOCATED IN: 

extracellular matrix, apoplast, cell wall; EXPRESSED IN: 19 plant structures; EXPRESSED DURING: 11 growth stages; CONTAINS InterPro 

DOMAIN/s: Protease-associated PA (InterPro:IPR003137), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), Peptidase S8, 

subtilisin-related (InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, subtilisin propeptide 

(InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein (TAIR:AT5G67360.1); Has 6944 Blast hits to 6289 

proteins in 1039 species: Archae - 198; Bacteria - 3931; Metazoa - 46; Fungi - 433; Plants - 1873; Viruses - 0; Other Eukaryotes - 463 (source: NCBI 

BLink). & (gnl|cdd|80342 : 115.0) no description available (original description: no original description) 
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29.5.1 protein.degradation.subtilases ca01g33340  -1.154 

(at5g67360 : 509.0) Encodes a subtilisin-like serine protease essential for mucilage release from seed coats.; ARA12; FUNCTIONS IN: serine-type 

endopeptidase activity; INVOLVED IN: proteolysis, seed coat development, mucilage metabolic process involved seed coat development, mucilage 

extrusion from seed coat; LOCATED IN: extracellular region, apoplast, cell wall, plant-type cell wall; EXPRESSED IN: 26 plant structures; 

EXPRESSED DURING: 17 growth stages; CONTAINS InterPro DOMAIN/s: Protease-associated PA (InterPro:IPR003137), Proteinase inhibitor, 

propeptide (InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), Peptidase S8, subtilisin-related 

(InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, subtilisin propeptide 

(InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein (TAIR:AT2G05920.1); Has 30201 Blast hits to 17322 

proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: 

NCBI BLink). & (gnl|cdd|80342 : 111.0) no description available (original description: no original description) 

29.5.1 protein.degradation.subtilases ca09g08070  -1.132 

(at2g04160 : 833.0) isolated from differential screening of a cDNA library from auxin-treated root culture. encodes a protein similar to subtilisin-like 

serine protease which is believed to be active outside the plant cell.; AUXIN-INDUCED IN ROOT CULTURES 3 (AIR3); FUNCTIONS IN: serine-

type endopeptidase activity; INVOLVED IN: proteolysis, response to auxin stimulus, lateral root morphogenesis; LOCATED IN: endomembrane 

system; EXPRESSED IN: 17 plant structures; EXPRESSED DURING: 11 growth stages; CONTAINS InterPro DOMAIN/s: Protease-associated PA 

(InterPro:IPR003137), Proteinase inhibitor, propeptide (InterPro:IPR009020), Peptidase S8/S53, subtilisin/kexin/sedolisin (InterPro:IPR000209), 

Peptidase S8, subtilisin-related (InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site (InterPro:IPR022398), Proteinase inhibitor I9, 

subtilisin propeptide (InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: Subtilase family protein (TAIR:AT5G59810.1); Has 30201 

Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other 

Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|80342 : 88.2) no description available (original description: no original description) 

29.5.1 protein.degradation.subtilases ca07g08930  -1.024 

(at4g30020 : 1305.0) PA-domain containing subtilase family protein; FUNCTIONS IN: identical protein binding, serine-type endopeptidase activity; 

INVOLVED IN: proteolysis, negative regulation of catalytic activity; LOCATED IN: endomembrane system, cell wall, membrane; EXPRESSED 

IN: 20 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Protease-associated PA (InterPro:IPR003137), 

Proteinase inhibitor, propeptide (InterPro:IPR009020), Peptidase S8A, DUF1034 C-terminal (InterPro:IPR010435), Peptidase S8/S53, 

subtilisin/kexin/sedolisin (InterPro:IPR000209), Peptidase S8, subtilisin-related (InterPro:IPR015500), Peptidase S8/S53, subtilisin, active site 

(InterPro:IPR022398), Proteinase inhibitor I9, subtilisin propeptide (InterPro:IPR010259); BEST Arabidopsis thaliana protein match is: subtilisin-

like serine protease 3 (TAIR:AT2G19170.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; 

Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). (original description: no original description) 

29.5.11 protein.degradation.ubiquitin ca09g05190 -1.717 -1.985 

(at5g02310 : 488.0) Encodes PROTEOLYSIS6 (PRT6), a component of the N-end rule pathway that targets protein degradation through the identity 

of the amino-terminal residue of specific protein substrates. Another component of the N-end rule pathway is arginyl-tRNA:protein arginyltransferase 

(ATE).  Arabidopsis contains two ATE genes: At5g05700/ATE1, At3g11240/ATE2. PRT6 and ATE were shown to regulate seed after-ripening, 

seedling sugar sensitivity, seedling lipid breakdown, and abscisic acid (ABA) sensitivity of germination.; proteolysis 6 (PRT6); CONTAINS InterPro 

DOMAIN/s: Zinc finger, N-recognin,  metazoa (InterPro:IPR013993), Zinc finger, N-recognin (InterPro:IPR003126); Has 1893 Blast hits to 778 

proteins in 199 species: Archae - 0; Bacteria - 0; Metazoa - 939; Fungi - 577; Plants - 100; Viruses - 0; Other Eukaryotes - 277 (source: NCBI 

BLink). & (gnl|cdd|36354 : 244.0) no description available (original description: no original description) 

29.5.11 protein.degradation.ubiquitin ca04g17890 1.464 1.868 

(at1g27750 : 464.0) nucleic acid binding; FUNCTIONS IN: nucleic acid binding; INVOLVED IN: biological_process unknown; LOCATED IN: 

cellular_component unknown; EXPRESSED IN: cultured cell; CONTAINS InterPro DOMAIN/s: Spen paralogue and orthologue SPOC, C-terminal 

(InterPro:IPR012921), RNA recognition motif, RNP-1 (InterPro:IPR000504); Has 48205 Blast hits to 29216 proteins in 1385 species: Archae - 84; 

Bacteria - 5862; Metazoa - 21406; Fungi - 6566; Plants - 7294; Viruses - 1352; Other Eukaryotes - 5641 (source: NCBI BLink). (original description: 

no original description) 

29.5.11 protein.degradation.ubiquitin ca02g21200 1.545 1.601 

(at2g17200 : 89.0) DSK2; CONTAINS InterPro DOMAIN/s: Heat shock chaperonin-binding (InterPro:IPR006636), Ubiquitin-associated/translation 

elongation factor EF1B, N-terminal (InterPro:IPR000449), Ubiquitin-associated/translation elongation factor EF1B, N-terminal, eukaryote 

(InterPro:IPR015940), Ubiquilin (InterPro:IPR015496), Ubiquitin (InterPro:IPR000626), Ubiquitin supergroup (InterPro:IPR019955), UBA-like 

(InterPro:IPR009060); BEST Arabidopsis thaliana protein match is: ubiquitin family protein (TAIR:AT2G17190.1); Has 15379 Blast hits to 7776 

proteins in 854 species: Archae - 6; Bacteria - 3440; Metazoa - 5160; Fungi - 1735; Plants - 2506; Viruses - 174; Other Eukaryotes - 2358 (source: 

NCBI BLink). (original description: no original description) 

29.5.11 protein.degradation.ubiquitin ca01g00310  -1.036 

(at3g52590 : 181.0) Ubiquitin extension protein; ubiquitin extension protein 1 (UBQ1); FUNCTIONS IN: structural constituent of ribosome; 

INVOLVED IN: response to water deprivation, protein ubiquitination, embryo development ending in seed dormancy; LOCATED IN: ribosome, 

intracellular; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 14 growth stages; CONTAINS InterPro DOMAIN/s: Ribosomal protein 

L40e (InterPro:IPR001975), Ubiquitin subgroup (InterPro:IPR019956), Ubiquitin conserved site (InterPro:IPR019954), Ubiquitin 

(InterPro:IPR000626), Ubiquitin supergroup (InterPro:IPR019955); BEST Arabidopsis thaliana protein match is: Ubiquitin supergroup;Ribosomal 

protein L40e (TAIR:AT2G36170.1); Has 12437 Blast hits to 7147 proteins in 724 species: Archae - 0; Bacteria - 19; Metazoa - 5493; Fungi - 1424; 

Plants - 3085; Viruses - 174; Other Eukaryotes - 2242 (source: NCBI BLink). & (gnl|cdd|35227 : 164.0) no description available & (gnl|cdd|29205 : 

140.0) no description available (original description: no original description) 

29.5.11 protein.degradation.ubiquitin ca06g19920  1.016 

(at4g24690 : 347.0) ubiquitin-associated (UBA)/TS-N domain-containing protein / octicosapeptide/Phox/Bemp1 (PB1) domain-containing protein; 

FUNCTIONS IN: zinc ion binding; INVOLVED IN: biological_process unknown; LOCATED IN: cytoplasm; EXPRESSED IN: 24 plant structures; 

EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Octicosapeptide/Phox/Bem1p (InterPro:IPR000270), Ubiquitin-

associated/translation elongation factor EF1B, N-terminal (InterPro:IPR000449), Zinc finger, ZZ-type (InterPro:IPR000433); Has 643 Blast hits to 

609 proteins in 134 species: Archae - 0; Bacteria - 9; Metazoa - 374; Fungi - 110; Plants - 97; Viruses - 0; Other Eukaryotes - 53 (source: NCBI 

BLink). & (gnl|cdd|30246 : 81.6) no description available (original description: no original description) 

29.5.11 protein.degradation.ubiquitin ca07g13540  1.094 
(at1g53025 : 348.0) Ubiquitin-conjugating enzyme family protein; FUNCTIONS IN: small conjugating protein ligase activity; INVOLVED IN: 

regulation of protein metabolic process, post-translational protein modification; CONTAINS InterPro DOMAIN/s: Ubiquitin-conjugating 

enzyme/RWD-like (InterPro:IPR016135), Ubiquitin-conjugating enzyme, E2 (InterPro:IPR000608); BEST Arabidopsis thaliana protein match is: 
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ubiquitin-conjugating enzyme 25 (TAIR:AT3G15355.1). & (gnl|cdd|36113 : 320.0) no description available & (gnl|cdd|29157 : 119.0) no description 

available (original description: no original description) 

29.5.11 protein.degradation.ubiquitin ca11g12430  1.318 

(at2g17200 : 129.0) DSK2; CONTAINS InterPro DOMAIN/s: Heat shock chaperonin-binding (InterPro:IPR006636), Ubiquitin-

associated/translation elongation factor EF1B, N-terminal (InterPro:IPR000449), Ubiquitin-associated/translation elongation factor EF1B, N-

terminal, eukaryote (InterPro:IPR015940), Ubiquilin (InterPro:IPR015496), Ubiquitin (InterPro:IPR000626), Ubiquitin supergroup 

(InterPro:IPR019955), UBA-like (InterPro:IPR009060); BEST Arabidopsis thaliana protein match is: ubiquitin family protein 

(TAIR:AT2G17190.1); Has 15379 Blast hits to 7776 proteins in 854 species: Archae - 6; Bacteria - 3440; Metazoa - 5160; Fungi - 1735; Plants - 

2506; Viruses - 174; Other Eukaryotes - 2358 (source: NCBI BLink). & (gnl|cdd|35234 : 92.1) no description available (original description: no 

original description) 

29.5.11.2 protein.degradation.ubiquitin.E1 ca03g24020 -1.344 -1.286 

(at5g50580 : 461.0) Encodes one of the two subunits of the SUMO activation enzyme required during sumolation.  Sumolation is a post-translational 

protein modification process similar to ubiquitination during which a polypeptide (SUMO) is covalently attached to a target protein.; SUMO-

activating enzyme 1B (SAE1B); CONTAINS InterPro DOMAIN/s: UBA/THIF-type NAD/FAD binding fold (InterPro:IPR000594), Molybdenum 

cofactor biosynthesis, MoeB (InterPro:IPR009036), NAD(P)-binding domain (InterPro:IPR016040), Ubiquitin-activating enzyme, E1-like 

(InterPro:IPR000011); BEST Arabidopsis thaliana protein match is: SUMO activating enzyme 1B (TAIR:AT5G50680.1); Has 4919 Blast hits to 

4279 proteins in 1113 species: Archae - 94; Bacteria - 1852; Metazoa - 1152; Fungi - 654; Plants - 410; Viruses - 0; Other Eukaryotes - 757 (source: 

NCBI BLink). & (gnl|cdd|37225 : 325.0) no description available & (gnl|cdd|73271 : 178.0) no description available (original description: no original 

description) 

29.5.11.3 protein.degradation.ubiquitin.E2 ca11g10540 -1.883 -2.758 

(gnl|cdd|35642 : 221.0) no description available & (at3g20060 : 204.0) Encodes one of two ubiquitin-conjugating enzymes  belonging to the E2-C 

gene family (the other being UBC19). Transcript is always found in dividing cells, but also in other non-dividing cells. Protein is localized to the 

cytoplasm as well as to the nucleus.; ubiquitin-conjugating enzyme19 (UBC19); CONTAINS InterPro DOMAIN/s: Ubiquitin-conjugating 

enzyme/RWD-like (InterPro:IPR016135), Ubiquitin-conjugating enzyme E2 H10 (InterPro:IPR015582), Ubiquitin-conjugating enzyme, E2 

(InterPro:IPR000608); BEST Arabidopsis thaliana protein match is: ubiquitin-conjugating enzyme 20 (TAIR:AT1G50490.1); Has 9466 Blast hits to 

9449 proteins in 390 species: Archae - 0; Bacteria - 0; Metazoa - 4186; Fungi - 1966; Plants - 1712; Viruses - 20; Other Eukaryotes - 1582 (source: 

NCBI BLink). & (gnl|cdd|84587 : 152.0) no description available (original description: no original description) 

29.5.11.3 protein.degradation.ubiquitin.E2 ca10g06500 -1.103 -1.064 

(gnl|cdd|35637 : 192.0) no description available & (at1g63800 : 187.0) ubiquitin-conjugating enzyme 5 (UBC5); CONTAINS InterPro DOMAIN/s: 

Ubiquitin-conjugating enzyme/RWD-like (InterPro:IPR016135), Ubiquitin-conjugating enzyme, E2 (InterPro:IPR000608), Ubiquitin-conjugating 

enzyme (InterPro:IPR015581); BEST Arabidopsis thaliana protein match is: ubiquitin conjugating enzyme 4 (TAIR:AT5G41340.1); Has 8752 Blast 

hits to 8751 proteins in 386 species: Archae - 0; Bacteria - 0; Metazoa - 4011; Fungi - 1743; Plants - 1591; Viruses - 20; Other Eukaryotes - 1387 

(source: NCBI BLink). & (gnl|cdd|34682 : 119.0) no description available (original description: no original description) 

29.5.11.3 protein.degradation.ubiquitin.E2 ca04g20140 1.059 1.237 

(at4g36800 : 218.0) RUB1 conjugating enzyme that conjugates CUL1 and is involved in auxin response and embryogenesis. RCE1 protein physically 

interacts with RBX1, which may be the E3 for CUL1.; RUB1 conjugating enzyme 1 (RCE1); CONTAINS InterPro DOMAIN/s: Ubiquitin-

conjugating enzyme/RWD-like (InterPro:IPR016135), Ubiquitin-conjugating enzyme, E2 (InterPro:IPR000608), RUB1 conjugating enzyme Ubc12 

(InterPro:IPR015580); BEST Arabidopsis thaliana protein match is: Ubiquitin-conjugating enzyme family protein (TAIR:AT2G18600.1); Has 8473 

Blast hits to 8470 proteins in 386 species: Archae - 0; Bacteria - 0; Metazoa - 3871; Fungi - 1731; Plants - 1533; Viruses - 20; Other Eukaryotes - 

1318 (source: NCBI BLink). & (gnl|cdd|35641 : 205.0) no description available & (gnl|cdd|84587 : 126.0) no description available (original 

description: no original description) 

29.5.11.3 protein.degradation.ubiquitin.E2 ca05g03390 1.075 1.171 

(gnl|cdd|35646 : 267.0) no description available & (at5g59300 : 237.0) ubiquitin conjugating enzyme E2; ubiquitin carrier protein 7 (UBC7); 

CONTAINS InterPro DOMAIN/s: Ubiquitin-conjugating enzyme/RWD-like (InterPro:IPR016135), Ubiquitin-conjugating enzyme, E2 

(InterPro:IPR000608); BEST Arabidopsis thaliana protein match is: ubiquitin-conjugating enzyme 13 (TAIR:AT3G46460.1); Has 30201 Blast hits to 

17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 

(source: NCBI BLink). & (gnl|cdd|84587 : 175.0) no description available (original description: no original description) 

29.5.11.3 protein.degradation.ubiquitin.E2 ca01g34290 1.163 1.197 

(at4g27960 : 291.0) ubiquitin conjugating enzyme; ubiquitin conjugating enzyme 9 (UBC9); FUNCTIONS IN: ubiquitin-protein ligase activity; 

INVOLVED IN: ubiquitin-dependent protein catabolic process; LOCATED IN: endomembrane system; EXPRESSED IN: male gametophyte, pollen 

tube; EXPRESSED DURING: L mature pollen stage, M germinated pollen stage; CONTAINS InterPro DOMAIN/s: Ubiquitin-conjugating 

enzyme/RWD-like (InterPro:IPR016135), Ubiquitin-conjugating enzyme, E2 (InterPro:IPR000608); BEST Arabidopsis thaliana protein match is: 

ubiquitin-conjugating enzyme 10 (TAIR:AT5G53300.4); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; 

Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|35638 : 258.0) no description 

available & (gnl|cdd|34682 : 210.0) no description available (original description: no original description) 

29.5.11.3 protein.degradation.ubiquitin.E2 ca06g19160 1.17 1.495 

(at2g02760 : 293.0) ubiquitin conjugating enzyme UBC2. Homolog of the yeast RAD6 gene.; ubiquiting-conjugating enzyme 2 (UBC2); 

CONTAINS InterPro DOMAIN/s: Ubiquitin-conjugating enzyme/RWD-like (InterPro:IPR016135), Ubiquitin-conjugating enzyme, E2 

(InterPro:IPR000608); BEST Arabidopsis thaliana protein match is: ubiquitin carrier protein 1 (TAIR:AT1G14400.2); Has 10642 Blast hits to 10588 

proteins in 402 species: Archae - 0; Bacteria - 2; Metazoa - 4556; Fungi - 2331; Plants - 2015; Viruses - 26; Other Eukaryotes - 1712 (source: NCBI 

BLink). & (gnl|cdd|35640 : 276.0) no description available & (gnl|cdd|34682 : 201.0) no description available (original description: no original 

description) 

29.5.11.3 protein.degradation.ubiquitin.E2 ca06g03040 1.357 1.551 

(at4g27960 : 289.0) ubiquitin conjugating enzyme; ubiquitin conjugating enzyme 9 (UBC9); FUNCTIONS IN: ubiquitin-protein ligase activity; 

INVOLVED IN: ubiquitin-dependent protein catabolic process; LOCATED IN: endomembrane system; EXPRESSED IN: male gametophyte, pollen 

tube; EXPRESSED DURING: L mature pollen stage, M germinated pollen stage; CONTAINS InterPro DOMAIN/s: Ubiquitin-conjugating 

enzyme/RWD-like (InterPro:IPR016135), Ubiquitin-conjugating enzyme, E2 (InterPro:IPR000608); BEST Arabidopsis thaliana protein match is: 

ubiquitin-conjugating enzyme 10 (TAIR:AT5G53300.4); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; 

Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|35638 : 260.0) no description 

available & (gnl|cdd|34682 : 210.0) no description available (original description: no original description) 
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29.5.11.3 protein.degradation.ubiquitin.E2 ca08g07380 1.54 2.053 

(gnl|cdd|35637 : 259.0) no description available & (at1g63800 : 253.0) ubiquitin-conjugating enzyme 5 (UBC5); CONTAINS InterPro DOMAIN/s: 

Ubiquitin-conjugating enzyme/RWD-like (InterPro:IPR016135), Ubiquitin-conjugating enzyme, E2 (InterPro:IPR000608), Ubiquitin-conjugating 

enzyme (InterPro:IPR015581); BEST Arabidopsis thaliana protein match is: ubiquitin conjugating enzyme 4 (TAIR:AT5G41340.1); Has 8752 Blast 

hits to 8751 proteins in 386 species: Archae - 0; Bacteria - 0; Metazoa - 4011; Fungi - 1743; Plants - 1591; Viruses - 20; Other Eukaryotes - 1387 

(source: NCBI BLink). & (gnl|cdd|84587 : 140.0) no description available (original description: no original description) 

29.5.11.3 protein.degradation.ubiquitin.E2 ca02g21290  -1.88 

(at4g27960 : 272.0) ubiquitin conjugating enzyme; ubiquitin conjugating enzyme 9 (UBC9); FUNCTIONS IN: ubiquitin-protein ligase activity; 

INVOLVED IN: ubiquitin-dependent protein catabolic process; LOCATED IN: endomembrane system; EXPRESSED IN: male gametophyte, pollen 

tube; EXPRESSED DURING: L mature pollen stage, M germinated pollen stage; CONTAINS InterPro DOMAIN/s: Ubiquitin-conjugating 

enzyme/RWD-like (InterPro:IPR016135), Ubiquitin-conjugating enzyme, E2 (InterPro:IPR000608); BEST Arabidopsis thaliana protein match is: 

ubiquitin-conjugating enzyme 10 (TAIR:AT5G53300.4); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; 

Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|35638 : 249.0) no description 

available & (gnl|cdd|34682 : 203.0) no description available (original description: no original description) 

29.5.11.3 protein.degradation.ubiquitin.E2 ca03g19120  -1.506 

(at4g27960 : 295.0) ubiquitin conjugating enzyme; ubiquitin conjugating enzyme 9 (UBC9); FUNCTIONS IN: ubiquitin-protein ligase activity; 

INVOLVED IN: ubiquitin-dependent protein catabolic process; LOCATED IN: endomembrane system; EXPRESSED IN: male gametophyte, pollen 

tube; EXPRESSED DURING: L mature pollen stage, M germinated pollen stage; CONTAINS InterPro DOMAIN/s: Ubiquitin-conjugating 

enzyme/RWD-like (InterPro:IPR016135), Ubiquitin-conjugating enzyme, E2 (InterPro:IPR000608); BEST Arabidopsis thaliana protein match is: 

ubiquitin-conjugating enzyme 10 (TAIR:AT5G53300.4); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; 

Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|35638 : 258.0) no description 

available & (gnl|cdd|34682 : 210.0) no description available (original description: no original description) 

29.5.11.3 protein.degradation.ubiquitin.E2 ca10g18160  -1.005 

(at3g58460 : 495.0) RHOMBOID-like protein 15 (RBL15); FUNCTIONS IN: molecular_function unknown; INVOLVED IN: biological_process 

unknown; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Ubiquitin-

associated/translation elongation factor EF1B, N-terminal, eukaryote (InterPro:IPR015940), Ubiquitin-associated/translation elongation factor EF1B, 

N-terminal (InterPro:IPR000449), UBA-like (InterPro:IPR009060); BEST Arabidopsis thaliana protein match is: RHOMBOID-like protein 14 

(TAIR:AT3G17611.1). & (gnl|cdd|37843 : 191.0) no description available & (gnl|cdd|85618 : 85.3) no description available (original description: no 

original description) 

29.5.11.3 protein.degradation.ubiquitin.E2 ca05g11660  1.11 

(at1g64230 : 240.0) ubiquitin-conjugating enzyme 28 (UBC28); CONTAINS InterPro DOMAIN/s: Ubiquitin-conjugating enzyme/RWD-like 

(InterPro:IPR016135), Ubiquitin-conjugating enzyme, E2 (InterPro:IPR000608); BEST Arabidopsis thaliana protein match is: ubiquitin conjugating 

enzyme 8 (TAIR:AT5G41700.5). & (gnl|cdd|35638 : 219.0) no description available & (gnl|cdd|34682 : 179.0) no description available (original 

description: no original description) 

29.5.11.3 protein.degradation.ubiquitin.E2 ca12g16590  1.224 

(at3g57870 : 254.0) Encodes a SUMO liagse that directs the attachment of the small protein SUMO to target proteins via an isopeptide bond. This 

enzyme is localized to the nucleus and plants with reduced levels of this protein show higher sensitivity to ABA in root growth inhibition assays. It 

has high similarity to the yeast UBC9 SUMO ligase and is sometimes referred to by that name.; sumo conjugation enzyme 1 (SCE1); CONTAINS 

InterPro DOMAIN/s: Ubiquitin-conjugating enzyme/RWD-like (InterPro:IPR016135), Ubiquitin-conjugating enzyme, E2 (InterPro:IPR000608); 

BEST Arabidopsis thaliana protein match is: ubiquiting-conjugating enzyme 2 (TAIR:AT2G02760.1); Has 9584 Blast hits to 9566 proteins in 388 

species: Archae - 0; Bacteria - 0; Metazoa - 4206; Fungi - 2037; Plants - 1834; Viruses - 20; Other Eukaryotes - 1487 (source: NCBI BLink). & 

(gnl|cdd|35645 : 223.0) no description available & (gnl|cdd|34682 : 155.0) no description available (original description: no original description) 

29.5.11.4.4 protein.degradation.ubiquitin.E3.APC ca08g07170 -1.555  
(at5g05560 : 295.0) Arabidopsis thaliana E3 ubiquitin ligase; EMBRYO DEFECTIVE 2771 (EMB2771); Has 1807 Blast hits to 1807 proteins in 277 

species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & 

(gnl|cdd|37069 : 148.0) no description available (original description: no original description) 

29.5.11.4.5.2 
protein.degradation.ubiquitin.E3.BTB/POZ 

Cullin3.BTB/POZ 
ca06g19860 -2.353 -2.312 

(at5g63160 : 344.0) BTB and TAZ domain protein. Short-lived nuclear-cytoplasmic protein targeted for degradation by the 26S proteosome pathway. 

Acts redundantly with BT2 and BT3 during female gametophyte development.; BTB and TAZ domain protein 1 (BT1); CONTAINS InterPro 

DOMAIN/s: BTB/POZ (InterPro:IPR013069), Zinc finger, TAZ-type (InterPro:IPR000197), BTB/POZ fold (InterPro:IPR011333), Kelch related 

(InterPro:IPR013089), BTB/POZ-like (InterPro:IPR000210); BEST Arabidopsis thaliana protein match is: BTB and TAZ domain protein 2 

(TAIR:AT3G48360.1); Has 1462 Blast hits to 1460 proteins in 105 species: Archae - 0; Bacteria - 0; Metazoa - 839; Fungi - 0; Plants - 555; Viruses - 

0; Other Eukaryotes - 68 (source: NCBI BLink). & (gnl|cdd|36989 : 166.0) no description available (original description: no original description) 

29.5.11.4.5.2 
protein.degradation.ubiquitin.E3.BTB/POZ 

Cullin3.BTB/POZ 
ca06g19870 1.522 2.365 

(at5g63160 : 384.0) BTB and TAZ domain protein. Short-lived nuclear-cytoplasmic protein targeted for degradation by the 26S proteosome pathway. 

Acts redundantly with BT2 and BT3 during female gametophyte development.; BTB and TAZ domain protein 1 (BT1); CONTAINS InterPro 

DOMAIN/s: BTB/POZ (InterPro:IPR013069), Zinc finger, TAZ-type (InterPro:IPR000197), BTB/POZ fold (InterPro:IPR011333), Kelch related 

(InterPro:IPR013089), BTB/POZ-like (InterPro:IPR000210); BEST Arabidopsis thaliana protein match is: BTB and TAZ domain protein 2 

(TAIR:AT3G48360.1); Has 1462 Blast hits to 1460 proteins in 105 species: Archae - 0; Bacteria - 0; Metazoa - 839; Fungi - 0; Plants - 555; Viruses - 

0; Other Eukaryotes - 68 (source: NCBI BLink). & (gnl|cdd|36989 : 207.0) no description available (original description: no original description) 

29.5.11.4.5.2 
protein.degradation.ubiquitin.E3.BTB/POZ 

Cullin3.BTB/POZ 
ca05g16290  1.446 

(at2g39760 : 492.0) BPM3; CONTAINS InterPro DOMAIN/s: TRAF-like (InterPro:IPR008974), MATH (InterPro:IPR002083), BTB/POZ fold 

(InterPro:IPR011333), BTB/POZ (InterPro:IPR013069), Kelch related (InterPro:IPR013089), BTB/POZ-like (InterPro:IPR000210), TRAF-type 

(InterPro:IPR013322); BEST Arabidopsis thaliana protein match is: BTB-POZ and MATH domain 1 (TAIR:AT5G19000.1); Has 35333 Blast hits to 

34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 

(source: NCBI BLink). & (gnl|cdd|39642 : 105.0) no description available & (gnl|cdd|84929 : 98.9) no description available (original description: no 

original description) 

29.5.11.4.6 

protein.degradation.ubiquitin.E3.DCX ca03g06800  1.097 

(at4g05420 : 969.0) Structurally similar to damaged DNA binding proteins.DDB1a is part of a 350 KDa nuclear localized DET1 protein complex. 

This complex may physically interact with histone tails and while bound to chromatin- repress transcription of genes involved in 

photomorphogenesis.; damaged DNA binding protein 1A (DDB1A); FUNCTIONS IN: protein binding, DNA binding; INVOLVED IN: negative 

regulation of transcription, negative regulation of photomorphogenesis; LOCATED IN: nucleus, CUL4 RING ubiquitin ligase complex; 
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EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 14 growth stages; CONTAINS InterPro DOMAIN/s: WD40 repeat-like-containing 

domain (InterPro:IPR011046), Cleavage/polyadenylation specificity factor, A subunit, C-terminal (InterPro:IPR004871); BEST Arabidopsis thaliana 

protein match is: damaged DNA binding protein 1B (TAIR:AT4G21100.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; 

Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|37108 : 

745.0) no description available (original description: no original description) 

29.5.11.4.1 protein.degradation.ubiquitin.E3.HECT ca05g04210 1.629 1.57 

(at4g38600 : 297.0) encodes a member of HECT ubiquitin protein ligase family that is involved in trichome cell morphogenesis. Mutants in this gene 

exhibit supernumerary trichome branches and increased DNA content.; KAKTUS (KAK); FUNCTIONS IN: ubiquitin-protein ligase activity; 

INVOLVED IN: trichome branching, DNA endoreduplication; LOCATED IN: plasma membrane; EXPRESSED IN: 25 plant structures; 

EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Armadillo-like helical (InterPro:IPR011989), Armadillo 

(InterPro:IPR000225), Armadillo-type fold (InterPro:IPR016024), HECT (InterPro:IPR000569); BEST Arabidopsis thaliana protein match is: 

ubiquitin-protein ligase 4 (TAIR:AT5G02880.1); Has 6273 Blast hits to 5534 proteins in 324 species: Archae - 2; Bacteria - 240; Metazoa - 3391; 

Fungi - 909; Plants - 600; Viruses - 3; Other Eukaryotes - 1128 (source: NCBI BLink). & (gnl|cdd|35389 : 258.0) no description available & 

(gnl|cdd|66804 : 175.0) no description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca02g30470 -3.002 -1.417 

(at3g27330 : 163.0) zinc finger (C3HC4-type RING finger) family protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: 18 plant structures; 

EXPRESSED DURING: 8 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type, conserved site (InterPro:IPR017907), Zinc 

finger, RING-type (InterPro:IPR001841), Protein of unknown function DUF23 (InterPro:IPR008166); BEST Arabidopsis thaliana protein match is: 

Domain of unknown function (DUF23) (TAIR:AT5G40720.1); Has 9172 Blast hits to 9085 proteins in 2351 species: Archae - 0; Bacteria - 208; 

Metazoa - 7155; Fungi - 537; Plants - 665; Viruses - 17; Other Eukaryotes - 590 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca03g05610 -2.874 -1.589 

(at1g04360 : 241.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: hypocotyl, root; CONTAINS InterPro 

DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana 

protein match is: RING/U-box superfamily protein (TAIR:AT5G43420.1); Has 9268 Blast hits to 9239 proteins in 300 species: Archae - 0; Bacteria - 

0; Metazoa - 2276; Fungi - 656; Plants - 4907; Viruses - 85; Other Eukaryotes - 1344 (source: NCBI BLink). (original description: no original 

description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca09g06620 -1.533 -1.516 

(at5g05830 : 166.0) RING/FYVE/PHD zinc finger superfamily protein; FUNCTIONS IN: zinc ion binding; CONTAINS InterPro DOMAIN/s: Zinc 

finger, C3HC4 RING-type (InterPro:IPR018957), Zinc finger, RING-CH-type (InterPro:IPR011016); BEST Arabidopsis thaliana protein match is: 

RING/FYVE/PHD zinc finger superfamily protein (TAIR:AT5G01070.2); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 

0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca02g29230 -1.454 -1.359 

(at5g40140 : 432.0) RING/U-box superfamily protein with ARM repeat domain; FUNCTIONS IN: ubiquitin-protein ligase activity, binding; 

INVOLVED IN: protein ubiquitination; LOCATED IN: ubiquitin ligase complex, chloroplast; EXPRESSED IN: 7 plant structures; EXPRESSED 

DURING: petal differentiation and expansion stage, E expanded cotyledon stage, D bilateral stage; CONTAINS InterPro DOMAIN/s: U box domain 

(InterPro:IPR003613), Armadillo-like helical (InterPro:IPR011989), Armadillo (InterPro:IPR000225), Armadillo-type fold (InterPro:IPR016024); 

BEST Arabidopsis thaliana protein match is: plant U-box 38 (TAIR:AT5G65200.1); Has 3757 Blast hits to 2892 proteins in 207 species: Archae - 0; 

Bacteria - 10; Metazoa - 408; Fungi - 448; Plants - 2529; Viruses - 0; Other Eukaryotes - 362 (source: NCBI BLink). (original description: no original 

description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca04g18450 1.009 1.457 

(at5g42940 : 298.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: 24 plant structures; EXPRESSED 

DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type 

(InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT1G45180.1); Has 1807 Blast hits to 

1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI 

BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca01g13310 1.043 1.341 

(at2g40830 : 227.0) Encodes a putative RING-H2 finger protein RHC1a.; RING-H2 finger C1A (RHC1A); FUNCTIONS IN: zinc ion binding; 

LOCATED IN: cell wall; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Zinc 

finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: 

RING/U-box superfamily protein (TAIR:AT3G56580.3); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; 

Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca08g12500 1.093 1.55 

(at3g05670 : 276.0) RING/U-box protein; FUNCTIONS IN: DNA binding, zinc ion binding; INVOLVED IN: regulation of transcription, DNA-

dependent; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-

type, conserved site (InterPro:IPR017907), Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, PHD-type (InterPro:IPR001965), Zinc finger, 

FYVE/PHD-type (InterPro:IPR011011), Zinc finger, PHD-finger (InterPro:IPR019787); BEST Arabidopsis thaliana protein match is: zinc finger 

(C3HC4-type RING finger) family protein / BRCT domain-containing protein (TAIR:AT1G67180.1); Has 32410 Blast hits to 21304 proteins in 1066 

species: Archae - 126; Bacteria - 4266; Metazoa - 11275; Fungi - 4969; Plants - 2419; Viruses - 550; Other Eukaryotes - 8805 (source: NCBI BLink). 

& (gnl|cdd|39631 : 98.6) no description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca08g08470 1.098 1.044 

(at2g46495 : 256.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; INVOLVED IN: biological_process unknown; 

LOCATED IN: endomembrane system; EXPRESSED IN: cultured cell; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type 

(InterPro:IPR001841), Zinc finger, C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box 

superfamily protein (TAIR:AT2G25410.1); Has 16199 Blast hits to 8554 proteins in 281 species: Archae - 0; Bacteria - 0; Metazoa - 3863; Fungi - 

941; Plants - 9494; Viruses - 61; Other Eukaryotes - 1840 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca01g16890 1.127 1.37 

(at3g16720 : 183.0) RING-H2 protein induced after exposure to chitin or inactivated crude cellulase preparations.; TOXICOS EN LEVADURA 2 

(ATL2); FUNCTIONS IN: zinc ion binding; INVOLVED IN: response to chitin, defense response; EXPRESSED IN: 22 plant structures; 

EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 

RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT4G15975.1); Has 9711 



TRENDS IN SCIENCES 2024; 21(8): 7934                                            RESEARCH ARTICLE  

Bin Code Bin Name ID Tavee 60 CaWDT-2 Description 

Blast hits to 9689 proteins in 300 species: Archae - 0; Bacteria - 2; Metazoa - 2552; Fungi - 813; Plants - 5050; Viruses - 85; Other Eukaryotes - 1209 

(source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca11g19070 1.131 1.12 

(at5g60580 : 474.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; INVOLVED IN: biological_process unknown; 

LOCATED IN: cellular_component unknown; CONTAINS InterPro DOMAIN/s: Zinc finger, C3HC4 RING-type (InterPro:IPR018957), Zinc 

finger, RING-CH-type (InterPro:IPR011016); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT3G09760.1); 

Has 1580 Blast hits to 1234 proteins in 158 species: Archae - 0; Bacteria - 10; Metazoa - 420; Fungi - 112; Plants - 626; Viruses - 18; Other 

Eukaryotes - 394 (source: NCBI BLink). & (gnl|cdd|36822 : 127.0) no description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca02g13350 1.144 1.529 

(at1g29340 : 793.0) Encodes a protein containing a UND, a U-box, and an ARM domain. This protein has E3 ubiquitin ligase activity. It is required 

for cell death and full resistance specified by Arabidopsis RPM1 and RPS4 resistance proteins  against Pseudomonas syringae pv tomato.; plant U-

box 17 (PUB17); FUNCTIONS IN: ubiquitin-protein ligase activity; INVOLVED IN: defense response to fungus, incompatible interaction, defense 

response, incompatible interaction, apoptosis, protein ubiquitination; LOCATED IN: ubiquitin ligase complex; EXPRESSED IN: 25 plant structures; 

EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: U box domain (InterPro:IPR003613), Armadillo-like helical 

(InterPro:IPR011989), Armadillo (InterPro:IPR000225), Armadillo-type fold (InterPro:IPR016024); BEST Arabidopsis thaliana protein match is: 

ARM repeat superfamily protein (TAIR:AT5G01830.1); Has 4178 Blast hits to 3456 proteins in 244 species: Archae - 2; Bacteria - 18; Metazoa - 

476; Fungi - 388; Plants - 2844; Viruses - 3; Other Eukaryotes - 447 (source: NCBI BLink). & (gnl|cdd|47808 : 102.0) no description available 

(original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca07g07850 1.154 1.626 

(at5g60580 : 291.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; INVOLVED IN: biological_process unknown; 

LOCATED IN: cellular_component unknown; CONTAINS InterPro DOMAIN/s: Zinc finger, C3HC4 RING-type (InterPro:IPR018957), Zinc 

finger, RING-CH-type (InterPro:IPR011016); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT3G09760.1); 

Has 1580 Blast hits to 1234 proteins in 158 species: Archae - 0; Bacteria - 10; Metazoa - 420; Fungi - 112; Plants - 626; Viruses - 18; Other 

Eukaryotes - 394 (source: NCBI BLink). & (gnl|cdd|36822 : 117.0) no description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca11g03190 1.167 2.002 

(at5g15790 : 112.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; LOCATED IN: chloroplast; EXPRESSED IN: 23 plant 

structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, 

C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT3G02290.1); 

Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other 

Eukaryotes - 9610 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca03g08510 1.171 1.505 

(at1g02860 : 368.0) Encodes a likely ubiquitin E3 ligase with RING and SPX domains that is involved in mediating immune responses.  Targeted by 

MIR827.; nitrogen limitation adaptation (NLA); CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type, conserved site (InterPro:IPR017907), 

Zinc finger, RING-type (InterPro:IPR001841), SPX, N-terminal (InterPro:IPR004331); BEST Arabidopsis thaliana protein match is: SPX 

(SYG1/Pho81/XPR1) domain-containing protein / zinc finger (C3HC4-type RING finger) protein-related (TAIR:AT2G38920.2); Has 30201 Blast 

hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 

2996 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca03g19870 1.197 1.701 

(at4g00990 : 731.0) Transcription factor jumonji (jmjC) domain-containing protein; FUNCTIONS IN: sequence-specific DNA binding transcription 

factor activity, zinc ion binding; EXPRESSED IN: 20 plant structures; EXPRESSED DURING: 8 growth stages; CONTAINS InterPro DOMAIN/s: 

Transcription factor jumonji/aspartyl beta-hydroxylase (InterPro:IPR003347), Zinc finger, RING-type (InterPro:IPR001841), Transcription factor 

jumonji (InterPro:IPR013129); BEST Arabidopsis thaliana protein match is: Transcription factor jumonji (jmjC) domain-containing protein 

(TAIR:AT1G11950.1); Has 966 Blast hits to 671 proteins in 113 species: Archae - 0; Bacteria - 8; Metazoa - 538; Fungi - 54; Plants - 301; Viruses - 

0; Other Eukaryotes - 65 (source: NCBI BLink). & (gnl|cdd|36570 : 325.0) no description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca03g28200 1.2 1.532 

(at1g60190 : 496.0) ARM repeat superfamily protein; FUNCTIONS IN: ubiquitin-protein ligase activity, binding, zinc ion binding; INVOLVED IN: 

protein ubiquitination; LOCATED IN: ubiquitin ligase complex; EXPRESSED IN: 6 plant structures; EXPRESSED DURING: 4 anthesis, petal 

differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), U box domain 

(InterPro:IPR003613), Armadillo-like helical (InterPro:IPR011989), Armadillo (InterPro:IPR000225), Armadillo-type fold (InterPro:IPR016024); 

BEST Arabidopsis thaliana protein match is: plant U-box 18 (TAIR:AT1G10560.1); Has 2852 Blast hits to 2737 proteins in 198 species: Archae - 2; 

Bacteria - 22; Metazoa - 274; Fungi - 109; Plants - 2200; Viruses - 3; Other Eukaryotes - 242 (source: NCBI BLink). & (gnl|cdd|47808 : 90.7) no 

description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca02g16220 1.203 1.276 

(at5g01520 : 152.0) RING/U-box superfamily protein; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type, conserved site 

(InterPro:IPR017907); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT3G47160.1); Has 35333 Blast hits to 

34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 

(source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca08g17010 1.221 1.366 

(at1g49850 : 108.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: 22 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type 

(InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT2G15580.1); Has 9155 Blast hits to 

9129 proteins in 266 species: Archae - 0; Bacteria - 4; Metazoa - 2526; Fungi - 625; Plants - 4723; Viruses - 8; Other Eukaryotes - 1269 (source: 

NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca11g03590 1.256 1.392 

(at1g69330 : 215.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: 23 plant structures; EXPRESSED 

DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type, conserved site (InterPro:IPR017907), Zinc finger, RING-

type (InterPro:IPR001841); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT3G29270.2); Has 288 Blast hits 

to 287 proteins in 41 species: Archae - 0; Bacteria - 0; Metazoa - 134; Fungi - 0; Plants - 144; Viruses - 0; Other Eukaryotes - 10 (source: NCBI 

BLink). (original description: no original description) 
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29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca01g05820 1.272 1.661 

(at2g39810 : 448.0) A novel protein with a RING finger motif near the amino terminus. Negative  regulator of cold responses. Functions as an E3 

ligase required for the ubiquitination of ICE1. HOS1  physically interacts with ICE1 and mediates the ubiquitination of  ICE1 both in vitro and in 

vivo. Overexpression represses the expression of CBFs and their downstream genes and confers increased sensitivity to freezing stress.; HIGH 

EXPRESSION OF OSMOTICALLY RESPONSIVE GENES 1 (HOS1); FUNCTIONS IN: ubiquitin-protein ligase activity; INVOLVED IN: 

response to cold, negative regulation of transcription, protein ubiquitination; LOCATED IN: nucleus, cytoplasm; EXPRESSED IN: 23 plant 

structures; EXPRESSED DURING: 12 growth stages; Has 239 Blast hits to 237 proteins in 68 species: Archae - 0; Bacteria - 0; Metazoa - 131; 

Fungi - 0; Plants - 80; Viruses - 5; Other Eukaryotes - 23 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca08g11750 1.301 1.503 

(at1g35330 : 139.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; LOCATED IN: endomembrane system; EXPRESSED IN: 

root; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type (InterPro:IPR018957); BEST 

Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT4G09120.1); Has 10408 Blast hits to 10377 proteins in 292 

species: Archae - 0; Bacteria - 6; Metazoa - 2682; Fungi - 924; Plants - 5266; Viruses - 48; Other Eukaryotes - 1482 (source: NCBI BLink). (original 

description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca09g08320 1.317 1.059 

(gnl|cdd|36041 : 138.0) no description available & (at4g27470 : 123.0) Encodes a RING finger E3 ubiquitin ligase.; RING membrane-anchor 3 

(RMA3); CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type, conserved site (InterPro:IPR017907), Zinc finger, RING-type 

(InterPro:IPR001841), Zinc finger, C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING membrane-anchor 

1 (TAIR:AT4G03510.2); Has 2828 Blast hits to 2826 proteins in 265 species: Archae - 0; Bacteria - 0; Metazoa - 1348; Fungi - 459; Plants - 695; 

Viruses - 22; Other Eukaryotes - 304 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca12g04330 1.317 1.512 

(at1g65430 : 809.0) ARIADNE 8 (ARI8); FUNCTIONS IN: ubiquitin-protein ligase activity; LOCATED IN: intracellular; EXPRESSED IN: 24 

plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, C6HC-type (InterPro:IPR002867), Zinc 

finger, RING-type (InterPro:IPR001841), Zinc finger, CCHC-type (InterPro:IPR001878), Zinc finger, RanBP2-type (InterPro:IPR001876); BEST 

Arabidopsis thaliana protein match is: IBR domain-containing protein (TAIR:AT2G31510.1); Has 2973 Blast hits to 2950 proteins in 222 species: 

Archae - 0; Bacteria - 0; Metazoa - 1311; Fungi - 559; Plants - 644; Viruses - 3; Other Eukaryotes - 456 (source: NCBI BLink). & (gnl|cdd|37026 : 

414.0) no description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca06g19590 1.32 1.247 

(at3g47990 : 451.0) SUGAR-INSENSITIVE 3 (SIS3); FUNCTIONS IN: ubiquitin-protein ligase activity, zinc ion binding; INVOLVED IN: sugar 

mediated signaling pathway; LOCATED IN: endomembrane system; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth 

stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type (InterPro:IPR018957); 

BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT5G66070.1); Has 9412 Blast hits to 9385 proteins in 270 

species: Archae - 0; Bacteria - 0; Metazoa - 2601; Fungi - 698; Plants - 4895; Viruses - 18; Other Eukaryotes - 1200 (source: NCBI BLink). (original 

description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca09g15730 1.347 1.406 

(at4g32600 : 356.0) zinc finger (C3HC4-type RING finger) family protein; FUNCTIONS IN: protein binding, zinc ion binding; LOCATED IN: 

plasma membrane; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, 

RING-type (InterPro:IPR001841), Zinc finger, RING/FYVE/PHD-type (InterPro:IPR013083); BEST Arabidopsis thaliana protein match is: zinc 

finger (C3HC4-type RING finger) family protein (TAIR:AT1G80400.1); Has 7180 Blast hits to 7160 proteins in 223 species: Archae - 0; Bacteria - 

6; Metazoa - 2398; Fungi - 545; Plants - 2870; Viruses - 33; Other Eukaryotes - 1328 (source: NCBI BLink). & (gnl|cdd|39828 : 85.1) no description 

available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca01g05810 1.352 1.382 

(at2g39810 : 407.0) A novel protein with a RING finger motif near the amino terminus. Negative  regulator of cold responses. Functions as an E3 

ligase required for the ubiquitination of ICE1. HOS1  physically interacts with ICE1 and mediates the ubiquitination of  ICE1 both in vitro and in 

vivo. Overexpression represses the expression of CBFs and their downstream genes and confers increased sensitivity to freezing stress.; HIGH 

EXPRESSION OF OSMOTICALLY RESPONSIVE GENES 1 (HOS1); FUNCTIONS IN: ubiquitin-protein ligase activity; INVOLVED IN: 

response to cold, negative regulation of transcription, protein ubiquitination; LOCATED IN: nucleus, cytoplasm; EXPRESSED IN: 23 plant 

structures; EXPRESSED DURING: 12 growth stages; Has 239 Blast hits to 237 proteins in 68 species: Archae - 0; Bacteria - 0; Metazoa - 131; 

Fungi - 0; Plants - 80; Viruses - 5; Other Eukaryotes - 23 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca01g24120 1.366 1.351 

(at1g02610 : 140.0) RING/FYVE/PHD zinc finger superfamily protein; FUNCTIONS IN: zinc ion binding; CONTAINS InterPro DOMAIN/s: 

Protein of unknown function DUF3675 (InterPro:IPR022143), Zinc finger, C3HC4 RING-type (InterPro:IPR018957), Zinc finger, RING-CH-type 

(InterPro:IPR011016); BEST Arabidopsis thaliana protein match is: RING/FYVE/PHD zinc finger superfamily protein (TAIR:AT4G02075.1); Has 

1637 Blast hits to 1605 proteins in 173 species: Archae - 0; Bacteria - 0; Metazoa - 761; Fungi - 107; Plants - 616; Viruses - 18; Other Eukaryotes - 

135 (source: NCBI BLink). & (gnl|cdd|36822 : 82.0) no description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca01g06930 1.377 1.318 

(gnl|cdd|36316 : 173.0) no description available & (at4g17680 : 135.0) SBP (S-ribonuclease binding protein) family protein; FUNCTIONS IN: zinc 

ion binding; INVOLVED IN: biological_process unknown; LOCATED IN: cellular_component unknown; CONTAINS InterPro DOMAIN/s: Zinc 

finger, RING-type (InterPro:IPR001841), S-ribonuclease binding protein, SBP1, pollen (InterPro:IPR017066); BEST Arabidopsis thaliana protein 

match is: SBP (S-ribonuclease binding protein) family protein (TAIR:AT5G47050.1); Has 404 Blast hits to 403 proteins in 61 species: Archae - 0; 

Bacteria - 12; Metazoa - 34; Fungi - 6; Plants - 318; Viruses - 3; Other Eukaryotes - 31 (source: NCBI BLink). (original description: no original 

description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca03g29960 1.396 3.074 

(at3g14250 : 179.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: egg cell; CONTAINS InterPro 

DOMAIN/s: Zinc finger, C6HC-type (InterPro:IPR002867), Zinc finger, RING-type (InterPro:IPR001841); BEST Arabidopsis thaliana protein 

match is: RING/U-box superfamily protein (TAIR:AT3G53690.1); Has 3093 Blast hits to 3074 proteins in 222 species: Archae - 0; Bacteria - 0; 

Metazoa - 1283; Fungi - 653; Plants - 677; Viruses - 1; Other Eukaryotes - 479 (source: NCBI BLink). & (gnl|cdd|37023 : 132.0) no description 

available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca03g27200 1.46 1.411 
(at5g65200 : 431.0) Encodes a protein containing a U-box and an ARM domain. This protein has E3 ubiquitin ligase activity based on in vitro 

assays.; plant U-box 38 (PUB38); FUNCTIONS IN: ubiquitin-protein ligase activity; INVOLVED IN: protein ubiquitination; LOCATED IN: 

ubiquitin ligase complex; EXPRESSED IN: stem; CONTAINS InterPro DOMAIN/s: U box domain (InterPro:IPR003613), Armadillo-like helical 
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(InterPro:IPR011989), Armadillo (InterPro:IPR000225), Armadillo-type fold (InterPro:IPR016024); BEST Arabidopsis thaliana protein match is: 

RING/U-box superfamily protein with ARM repeat domain (TAIR:AT5G62560.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; 

Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: no original 

description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca02g26970 1.477 1.511 

(at5g15790 : 187.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; LOCATED IN: chloroplast; EXPRESSED IN: 23 plant 

structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, 

C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT3G02290.1); 

Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other 

Eukaryotes - 9610 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca03g23440 1.478 1.567 

(at3g19950 : 239.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: 24 plant structures; EXPRESSED 

DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type 

(InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT1G55530.1); Has 11106 Blast hits to 

11075 proteins in 297 species: Archae - 0; Bacteria - 6; Metazoa - 2940; Fungi - 1152; Plants - 5266; Viruses - 73; Other Eukaryotes - 1669 (source: 

NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca04g22140 1.577 1.6 

(at5g42200 : 102.0) RING/U-box superfamily protein; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, 

C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT1G49220.1); 

Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes 

- 339 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca12g16650 1.618 1.958 

(at4g34040 : 179.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: 24 plant structures; EXPRESSED 

DURING: 14 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type 

(InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT2G15530.3); Has 8873 Blast hits to 

7809 proteins in 315 species: Archae - 0; Bacteria - 89; Metazoa - 2441; Fungi - 580; Plants - 3871; Viruses - 41; Other Eukaryotes - 1851 (source: 

NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca12g15450 1.661 1.469 

(at3g05200 : 177.0) Encodes a putative RING-H2 zinc finger protein ATL6 (ATL6).; ATL6; FUNCTIONS IN: zinc ion binding; INVOLVED IN: 

response to chitin; LOCATED IN: plasma membrane; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 12 growth stages; CONTAINS 

InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis 

thaliana protein match is: carbon/nitrogen insensitive 1 (TAIR:AT5G27420.1); Has 9947 Blast hits to 9919 proteins in 286 species: Archae - 0; 

Bacteria - 0; Metazoa - 2610; Fungi - 790; Plants - 5036; Viruses - 50; Other Eukaryotes - 1461 (source: NCBI BLink). (original description: no 

original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca07g20610 1.821 2.446 

(at5g55970 : 370.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; LOCATED IN: chloroplast; EXPRESSED IN: 15 plant 

structures; EXPRESSED DURING: LP.06 six leaves visible, LP.04 four leaves visible, 4 anthesis, 4 leaf senescence stage, petal differentiation and 

expansion stage; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type 

(InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT4G26580.2); Has 30201 Blast hits to 

17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 

(source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca08g08480 1.988 2.259 

(at5g53110 : 122.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; INVOLVED IN: biological_process unknown; 

LOCATED IN: endomembrane system; EXPRESSED IN: 8 plant structures; EXPRESSED DURING: 4 anthesis, C globular stage, petal 

differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-

type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT2G46495.1); Has 1807 Blast 

hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: 

NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca02g15880 2.045 2.157 

(at3g47160 : 310.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: 23 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type, conserved site (InterPro:IPR017907), Zinc finger, RING-

type (InterPro:IPR001841); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT5G58787.1). & (gnl|cdd|36257 

: 139.0) no description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca06g04600 2.054 1.73 

(at5g59550 : 250.0) zinc finger (C3HC4-type RING finger) family protein; FUNCTIONS IN: zinc ion binding; INVOLVED IN: response to chitin; 

EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type 

(InterPro:IPR001841), Zinc finger, C3HC4 RING-type (InterPro:IPR018957), Protein of unknown function DUF1117 (InterPro:IPR010543); BEST 

Arabidopsis thaliana protein match is: zinc finger (C3HC4-type RING finger) family protein (TAIR:AT3G46620.1); Has 30201 Blast hits to 17322 

proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: 

NCBI BLink). & (gnl|cdd|70034 : 91.6) no description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca06g26860 2.176 2.001 

(at1g53820 : 134.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-

type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box 

superfamily protein (TAIR:AT1G72310.1); Has 9301 Blast hits to 9282 proteins in 297 species: Archae - 0; Bacteria - 0; Metazoa - 2391; Fungi - 

736; Plants - 4843; Viruses - 80; Other Eukaryotes - 1251 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca04g05680 2.284 2.719 

(at4g35840 : 268.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-

type (InterPro:IPR001841); BEST Arabidopsis thaliana protein match is: NEP-interacting protein 2 (TAIR:AT2G17730.1); Has 8964 Blast hits to 

8940 proteins in 268 species: Archae - 0; Bacteria - 2; Metazoa - 2132; Fungi - 649; Plants - 5031; Viruses - 28; Other Eukaryotes - 1122 (source: 

NCBI BLink). (original description: no original description) 
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29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca03g36930 2.921 2.634 

(at1g53820 : 124.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-

type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box 

superfamily protein (TAIR:AT1G72310.1); Has 9301 Blast hits to 9282 proteins in 297 species: Archae - 0; Bacteria - 0; Metazoa - 2391; Fungi - 

736; Plants - 4843; Viruses - 80; Other Eukaryotes - 1251 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca06g18200 1.38  

(at3g05670 : 89.0) RING/U-box protein; FUNCTIONS IN: DNA binding, zinc ion binding; INVOLVED IN: regulation of transcription, DNA-

dependent; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-

type, conserved site (InterPro:IPR017907), Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, PHD-type (InterPro:IPR001965), Zinc finger, 

FYVE/PHD-type (InterPro:IPR011011), Zinc finger, PHD-finger (InterPro:IPR019787); BEST Arabidopsis thaliana protein match is: zinc finger 

(C3HC4-type RING finger) family protein / BRCT domain-containing protein (TAIR:AT1G67180.1); Has 32410 Blast hits to 21304 proteins in 1066 

species: Archae - 126; Bacteria - 4266; Metazoa - 11275; Fungi - 4969; Plants - 2419; Viruses - 550; Other Eukaryotes - 8805 (source: NCBI BLink). 

(original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca12g14460 1.457  
(at2g22120 : 196.0) RING/FYVE/PHD zinc finger superfamily protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: 22 plant structures; 

EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-CH-type (InterPro:IPR011016); BEST Arabidopsis 

thaliana protein match is: RING/FYVE/PHD zinc finger superfamily protein (TAIR:AT1G11020.1). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca06g22550 2.02  

(at5g22000 : 100.0) encodes a RING-type E3 ubiquitin ligase implicated in gametogenesis. Double mutant analyses with RHF1a suggests that 

RHF2a may be involved in targetting ICK4KRP6 for degradation following meiosis in order to allow the mitoses associated with megagametogenesis 

and microgametogenesis to occur. RHF2a is expressed in all four floral whorls and is present at ~8-fold higher levels than RHF1a in inflorescences 

by RT-PCR analyses.; RING-H2 group F2A (RHF2A); FUNCTIONS IN: zinc ion binding; INVOLVED IN: regulation of cell cycle, proteolysis 

involved in cellular protein catabolic process, megagametogenesis, microgametogenesis; LOCATED IN: plasma membrane; EXPRESSED IN: 25 

plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc 

finger, C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING-H2 group F1A (TAIR:AT4G14220.1); Has 

30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other 

Eukaryotes - 2996 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca08g02760 -1.547  

(at4g21070 : 451.0) Encodes AtBRCA1, an ortholog of the human breast cancer susceptibility gene 1. Contains one N-terminal RING finger, two C-

terminal BRCT and the p300/CBP interacting domain. Strongly induced by gamma rays, consistent with a putative role in DNA repair and in cell 

cycle control.; breast cancer susceptibility1 (BRCA1); FUNCTIONS IN: ubiquitin-protein ligase activity; INVOLVED IN: DNA repair, response to 

gamma radiation; LOCATED IN: intracellular, nucleus; EXPRESSED IN: 9 plant structures; EXPRESSED DURING: 4 anthesis, F mature embryo 

stage, petal differentiation and expansion stage, E expanded cotyledon stage, D bilateral stage; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-

type, conserved site (InterPro:IPR017907), BRCA1 (InterPro:IPR011364), Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 

RING-type (InterPro:IPR018957), BRCT (InterPro:IPR001357); BEST Arabidopsis thaliana protein match is: breast cancer associated RING 1 

(TAIR:AT1G04020.2); Has 8999 Blast hits to 8407 proteins in 1134 species: Archae - 0; Bacteria - 191; Metazoa - 6557; Fungi - 520; Plants - 721; 

Viruses - 32; Other Eukaryotes - 978 (source: NCBI BLink). & (gnl|cdd|39563 : 233.0) no description available (original description: no original 

description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca05g03780  -1.707 

(at5g06490 : 105.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-

type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box 

superfamily protein (TAIR:AT2G35910.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; 

Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca05g02210  -1.629 

(at1g72220 : 135.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: inflorescence meristem, root, flower; 

EXPRESSED DURING: 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type 

(InterPro:IPR001841), Zinc finger, C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box 

superfamily protein (TAIR:AT4G33565.1); Has 9784 Blast hits to 9740 proteins in 308 species: Archae - 0; Bacteria - 7; Metazoa - 2351; Fungi - 

909; Plants - 4998; Viruses - 86; Other Eukaryotes - 1433 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca02g09090  -1.61 

(at3g27330 : 195.0) zinc finger (C3HC4-type RING finger) family protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: 18 plant structures; 

EXPRESSED DURING: 8 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type, conserved site (InterPro:IPR017907), Zinc 

finger, RING-type (InterPro:IPR001841), Protein of unknown function DUF23 (InterPro:IPR008166); BEST Arabidopsis thaliana protein match is: 

Domain of unknown function (DUF23) (TAIR:AT5G40720.1); Has 9172 Blast hits to 9085 proteins in 2351 species: Archae - 0; Bacteria - 208; 

Metazoa - 7155; Fungi - 537; Plants - 665; Viruses - 17; Other Eukaryotes - 590 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca02g00030  -1.585 

(at5g40250 : 272.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: 22 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type 

(InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT1G23980.1); Has 9426 Blast hits to 

9402 proteins in 296 species: Archae - 0; Bacteria - 0; Metazoa - 2235; Fungi - 712; Plants - 5071; Viruses - 76; Other Eukaryotes - 1332 (source: 

NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca11g00220  -1.364 

(at1g15100 : 129.0) Encodes a putative RING-H2 finger protein RHA2a.; RING-H2 finger A2A (RHA2A); FUNCTIONS IN: ubiquitin-protein 

ligase activity, zinc ion binding; INVOLVED IN: response to salt stress, positive regulation of abscisic acid mediated signaling pathway, regulation 

of response to osmotic stress; LOCATED IN: endomembrane system; EXPRESSED IN: 21 plant structures; EXPRESSED DURING: 8 growth 

stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type (InterPro:IPR018957); 

BEST Arabidopsis thaliana protein match is: RING-H2 finger protein 2B (TAIR:AT2G01150.1); Has 8620 Blast hits to 8597 proteins in 260 species: 

Archae - 0; Bacteria - 0; Metazoa - 2194; Fungi - 672; Plants - 4576; Viruses - 12; Other Eukaryotes - 1166 (source: NCBI BLink). (original 

description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca12g05880  -1.338 
(at2g34990 : 81.6) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; LOCATED IN: endomembrane system; CONTAINS 

InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein 
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(TAIR:AT2G35000.1); Has 8449 Blast hits to 8424 proteins in 270 species: Archae - 0; Bacteria - 2; Metazoa - 2244; Fungi - 529; Plants - 4596; 

Viruses - 25; Other Eukaryotes - 1053 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca09g13850  -1.305 

(at2g04240 : 122.0) Encodes a small protein with an N-terminal trans-membrane domain and a RING-H2 zinc finger motif located at the C-terminus.  

Gene expression is induced by salt and osmotic stress. Transcrips levels are induced by DELLA proteins and repressed by gibberellic acid. Involved 

in ABA metabolism.; XERICO; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type 

(InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: brassinosteroid-responsive RING-H2 (TAIR:AT3G61460.1); Has 35333 Blast 

hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 

9610 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca12g18240  -1.15 

(at1g20823 : 145.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; INVOLVED IN: response to chitin; EXPRESSED IN: 22 

plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc 

finger, C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein 

(TAIR:AT1G76410.1); Has 9063 Blast hits to 9039 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 2341; Fungi - 637; Plants - 4964; 

Viruses - 26; Other Eukaryotes - 1095 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca01g27270  -1.144 

(at3g60220 : 183.0) Encodes a putative RING-H2 zinc finger protein ATL4 (ATL4).; TOXICOS EN LEVADURA 4 (ATL4); FUNCTIONS IN: zinc 

ion binding; EXPRESSED IN: 18 plant structures; EXPRESSED DURING: 11 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-

type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box 

superfamily protein (TAIR:AT1G72200.1); Has 8923 Blast hits to 8901 proteins in 292 species: Archae - 0; Bacteria - 8; Metazoa - 2301; Fungi - 

667; Plants - 4759; Viruses - 54; Other Eukaryotes - 1134 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca07g14510  -1.085 
(at3g58720 : 120.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-

type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box 

superfamily protein (TAIR:AT3G13430.3). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca01g08420  -1.077 

(at2g40830 : 184.0) Encodes a putative RING-H2 finger protein RHC1a.; RING-H2 finger C1A (RHC1A); FUNCTIONS IN: zinc ion binding; 

LOCATED IN: cell wall; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Zinc 

finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: 

RING/U-box superfamily protein (TAIR:AT3G56580.3); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; 

Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca03g10120  1.009 

(at3g54790 : 473.0) ARM repeat superfamily protein; FUNCTIONS IN: ubiquitin-protein ligase activity, binding; INVOLVED IN: protein 

ubiquitination; LOCATED IN: ubiquitin ligase complex; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; 

CONTAINS InterPro DOMAIN/s: U box domain (InterPro:IPR003613), Armadillo-like helical (InterPro:IPR011989), Armadillo 

(InterPro:IPR000225), Armadillo-type fold (InterPro:IPR016024); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein 

with ARM repeat domain (TAIR:AT2G23140.2); Has 7003 Blast hits to 4423 proteins in 282 species: Archae - 0; Bacteria - 30; Metazoa - 1363; 

Fungi - 548; Plants - 4306; Viruses - 3; Other Eukaryotes - 753 (source: NCBI BLink). & (gnl|cdd|39425 : 95.9) no description available & 

(gnl|cdd|47808 : 93.4) no description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca05g04110  1.011 

(at3g45630 : 367.0) RNA binding (RRM/RBD/RNP motifs) family protein; FUNCTIONS IN: RNA binding, zinc ion binding, nucleotide binding, 

nucleic acid binding; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: RNA 

recognition motif, RNP-1 (InterPro:IPR000504), Zinc finger, RING-type (InterPro:IPR001841), Nucleotide-binding, alpha-beta plait 

(InterPro:IPR012677); BEST Arabidopsis thaliana protein match is: RNA binding (RRM/RBD/RNP motifs) family protein (TAIR:AT5G60170.1); 

Has 2241 Blast hits to 1174 proteins in 287 species: Archae - 0; Bacteria - 612; Metazoa - 421; Fungi - 369; Plants - 161; Viruses - 3; Other 

Eukaryotes - 675 (source: NCBI BLink). & (gnl|cdd|34774 : 222.0) no description available & (gnl|cdd|37279 : 218.0) no description available 

(original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca01g24870  1.036 

(at3g06140 : 235.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: 17 plant structures; EXPRESSED 

DURING: 8 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type 

(InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT5G19080.1); Has 7743 Blast hits to 

5478 proteins in 376 species: Archae - 2; Bacteria - 144; Metazoa - 2405; Fungi - 531; Plants - 3352; Viruses - 272; Other Eukaryotes - 1037 (source: 

NCBI BLink). & (gnl|cdd|39466 : 230.0) no description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca02g19640  1.04 

(at1g01350 : 365.0) Zinc finger (CCCH-type/C3HC4-type RING finger) family protein; FUNCTIONS IN: zinc ion binding, nucleic acid binding; 

CONTAINS InterPro DOMAIN/s: Zinc finger, CCCH-type (InterPro:IPR000571), Zinc finger, RING-type, conserved site (InterPro:IPR017907), 

Zinc finger, RING-type (InterPro:IPR001841); BEST Arabidopsis thaliana protein match is: Zinc finger (CCCH-type/C3HC4-type RING finger) 

family protein (TAIR:AT5G06420.2); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 

3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|37024 : 229.0) no description available & 

(gnl|cdd|34753 : 121.0) no description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca01g32440  1.058 

(at5g10650 : 239.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: 19 plant structures; EXPRESSED 

DURING: 14 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type 

(InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT5G24870.2); Has 11297 Blast hits to 

9396 proteins in 312 species: Archae - 0; Bacteria - 114; Metazoa - 2874; Fungi - 769; Plants - 4627; Viruses - 60; Other Eukaryotes - 2853 (source: 

NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca11g01580  1.125 
(at1g68820 : 568.0) Transmembrane Fragile-X-F-associated protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: 22 plant structures; 

EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Transmembrane Fragile-X-F-associated protein (InterPro:IPR019396), 

Zinc finger, RING-type (InterPro:IPR001841); BEST Arabidopsis thaliana protein match is: Transmembrane Fragile-X-F-associated protein 
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(TAIR:AT1G73950.1); Has 2761 Blast hits to 2715 proteins in 222 species: Archae - 0; Bacteria - 0; Metazoa - 1602; Fungi - 4; Plants - 542; Viruses 

- 213; Other Eukaryotes - 400 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca04g18530  1.151 

(at1g45976 : 322.0) S-ribonuclease binding protein 1 (SBP1); FUNCTIONS IN: zinc ion binding; INVOLVED IN: biological_process unknown; 

LOCATED IN: cellular_component unknown; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS 

InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), S-ribonuclease binding protein, SBP1, pollen (InterPro:IPR017066); BEST 

Arabidopsis thaliana protein match is: SBP (S-ribonuclease binding protein) family protein (TAIR:AT1G60610.3); Has 1148 Blast hits to 1148 

proteins in 158 species: Archae - 2; Bacteria - 4; Metazoa - 532; Fungi - 2; Plants - 446; Viruses - 53; Other Eukaryotes - 109 (source: NCBI BLink). 

& (gnl|cdd|36316 : 165.0) no description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca09g11300  1.159 

(at3g07360 : 511.0) The protein that is predicted to be encoded by this gene model lacks the U-box domain identified in the AT3G07360.1 gene 

model.; plant U-box 9 (PUB9); CONTAINS InterPro DOMAIN/s: Armadillo-like helical (InterPro:IPR011989), Armadillo-type fold 

(InterPro:IPR016024); BEST Arabidopsis thaliana protein match is: ARM repeat superfamily protein (TAIR:AT5G18320.1); Has 35333 Blast hits to 

34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 

(source: NCBI BLink). & (gnl|cdd|47808 : 94.2) no description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca12g14470  1.174 
(at2g22120 : 187.0) RING/FYVE/PHD zinc finger superfamily protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: 22 plant structures; 

EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-CH-type (InterPro:IPR011016); BEST Arabidopsis 

thaliana protein match is: RING/FYVE/PHD zinc finger superfamily protein (TAIR:AT1G11020.1). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca08g14430  1.194 

(at4g33940 : 189.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; INVOLVED IN: response to chitin; EXPRESSED IN: 22 

plant structures; EXPRESSED DURING: 14 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type, conserved site 

(InterPro:IPR017907), Zinc finger, RING-type (InterPro:IPR001841); BEST Arabidopsis thaliana protein match is: RING/U-box protein with 

domain of unknown function (DUF 1232) (TAIR:AT1G72175.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 

1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|37375 : 87.4) no 

description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca03g28290  1.198 

(at4g30400 : 85.9) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; INVOLVED IN: response to karrikin; EXPRESSED IN: 20 

plant structures; EXPRESSED DURING: 9 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc 

finger, C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein 

(TAIR:AT2G18650.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 

5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|39828 : 83.1) no description available (original description: no original 

description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca01g21880  1.224 

(at3g62240 : 520.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; LOCATED IN: intracellular; EXPRESSED IN: 23 plant 

structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, C2H2-like (InterPro:IPR015880), Zinc finger, 

RING-type (InterPro:IPR001841), Zinc finger, C2H2-type (InterPro:IPR007087); BEST Arabidopsis thaliana protein match is: zinc ion 

binding;nucleic acid binding (TAIR:AT2G47090.1); Has 3461 Blast hits to 1592 proteins in 298 species: Archae - 0; Bacteria - 234; Metazoa - 759; 

Fungi - 420; Plants - 151; Viruses - 4; Other Eukaryotes - 1893 (source: NCBI BLink). & (gnl|cdd|37442 : 281.0) no description available & 

(gnl|cdd|34833 : 170.0) no description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca03g09720  1.224 

(at5g63970 : 502.0) Copine (Calcium-dependent phospholipid-binding protein) family; FUNCTIONS IN: zinc ion binding; INVOLVED IN: 

biological_process unknown; LOCATED IN: cellular_component unknown; EXPRESSED IN: 17 plant structures; EXPRESSED DURING: 7 

growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Copine (InterPro:IPR010734), von Willebrand 

factor, type A (InterPro:IPR002035); BEST Arabidopsis thaliana protein match is: RING domain ligase1 (TAIR:AT3G01650.1); Has 1765 Blast hits 

to 1760 proteins in 138 species: Archae - 0; Bacteria - 0; Metazoa - 1037; Fungi - 2; Plants - 411; Viruses - 37; Other Eukaryotes - 278 (source: 

NCBI BLink). & (gnl|cdd|36541 : 294.0) no description available & (gnl|cdd|29232 : 277.0) no description available (original description: no original 

description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca08g18160  1.231 

(at3g18930 : 205.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: 23 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type 

(InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT3G03550.1); Has 35333 Blast hits to 

34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 

(source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca06g26420  1.409 

(at3g07370 : 137.0) Encodes AtCHIP, a new class of E3 ubiquitin ligases with three tetratricopeptide repeats and a U-box domain, structurally 

similar to the animal CHIP proteins. Plays an important role in plant cellular metabolism under temperature stress conditions. Functions as an E3 

ubiquitin ligase of protein phosphatase 2A subunits and alters plant response to abscisic acid treatment.; carboxyl terminus of HSC70-interacting 

protein (CHIP); FUNCTIONS IN: ubiquitin-protein ligase activity; INVOLVED IN: response to salt stress, response to temperature stimulus, 

response to abscisic acid stimulus, protein ubiquitination; LOCATED IN: ubiquitin ligase complex; EXPRESSED IN: 24 plant structures; 

EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Tetratricopeptide TPR-1 (InterPro:IPR001440), Tetratricopeptide-like 

helical (InterPro:IPR011990), U box domain (InterPro:IPR003613), Tetratricopeptide repeat-containing (InterPro:IPR013026), Tetratricopeptide 

repeat (InterPro:IPR019734); BEST Arabidopsis thaliana protein match is: protein phosphatase 5.2 (TAIR:AT2G42810.2); Has 6721 Blast hits to 

5903 proteins in 442 species: Archae - 38; Bacteria - 482; Metazoa - 2236; Fungi - 1004; Plants - 1936; Viruses - 0; Other Eukaryotes - 1025 (source: 

NCBI BLink). & (gnl|cdd|39841 : 110.0) no description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca11g02690  1.415 

(at1g10560 : 397.0) Encodes a protein containing a UND, a U-box, and an ARM domain. This protein has E3 ubiquitin ligase activity based on in 

vitro assays.; plant U-box 18 (PUB18); FUNCTIONS IN: ubiquitin-protein ligase activity; INVOLVED IN: protein ubiquitination; LOCATED IN: 

ubiquitin ligase complex; EXPRESSED IN: 9 plant structures; EXPRESSED DURING: 4 anthesis, LP.10 ten leaves visible, petal differentiation and 

expansion stage; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), U box domain (InterPro:IPR003613), Armadillo-

like helical (InterPro:IPR011989), Armadillo (InterPro:IPR000225), Armadillo-type fold (InterPro:IPR016024); BEST Arabidopsis thaliana protein 
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match is: ARM repeat superfamily protein (TAIR:AT1G60190.1); Has 3089 Blast hits to 2773 proteins in 228 species: Archae - 0; Bacteria - 22; 

Metazoa - 252; Fungi - 338; Plants - 2172; Viruses - 3; Other Eukaryotes - 302 (source: NCBI BLink). & (gnl|cdd|47808 : 95.3) no description 

available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca08g08440  1.61 

(at1g28040 : 119.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-

type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type (InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box 

superfamily protein (TAIR:AT2G46494.1); Has 8456 Blast hits to 8431 proteins in 273 species: Archae - 0; Bacteria - 0; Metazoa - 1947; Fungi - 

512; Plants - 4886; Viruses - 19; Other Eukaryotes - 1092 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca12g08790  1.636 

(at1g49230 : 161.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: 17 plant structures; EXPRESSED 

DURING: 11 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type (InterPro:IPR001841), Zinc finger, C3HC4 RING-type 

(InterPro:IPR018957); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT1G49200.1); Has 9168 Blast hits to 

9144 proteins in 279 species: Archae - 0; Bacteria - 0; Metazoa - 2452; Fungi - 610; Plants - 4926; Viruses - 41; Other Eukaryotes - 1139 (source: 

NCBI BLink). (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca03g25080  1.708 

(at1g13195 : 271.0) RING/U-box superfamily protein; FUNCTIONS IN: zinc ion binding; EXPRESSED IN: 24 plant structures; EXPRESSED 

DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type, conserved site (InterPro:IPR017907), Zinc finger, RING-

type (InterPro:IPR001841); BEST Arabidopsis thaliana protein match is: RING/U-box superfamily protein (TAIR:AT1G24440.1); Has 30201 Blast 

hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 

2996 (source: NCBI BLink). & (gnl|cdd|36257 : 88.6) no description available (original description: no original description) 

29.5.11.4.2 protein.degradation.ubiquitin.E3.RING ca06g24990  1.893 

(at5g05830 : 145.0) RING/FYVE/PHD zinc finger superfamily protein; FUNCTIONS IN: zinc ion binding; CONTAINS InterPro DOMAIN/s: Zinc 

finger, C3HC4 RING-type (InterPro:IPR018957), Zinc finger, RING-CH-type (InterPro:IPR011016); BEST Arabidopsis thaliana protein match is: 

RING/FYVE/PHD zinc finger superfamily protein (TAIR:AT5G01070.2); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 

0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.3 protein.degradation.ubiquitin.E3.SCF.cullin ca10g18020 1.324  

(at4g02570 : 475.0) Encodes a cullin that is a component of  SCF ubiquitin ligase complexes involved in mediating responses to auxin and jasmonic 

acid. Homozygous auxin-resistant mutants arrest growth soon after germination, lacking a root and hypocotyl.  Heterozygotes display a variety of 

phenotypes consistent with impaired auxin response.; cullin 1 (CUL1); CONTAINS InterPro DOMAIN/s: Winged helix-turn-helix transcription 

repressor DNA-binding (InterPro:IPR011991), Cullin homology (InterPro:IPR016158), Cullin protein, neddylation domain (InterPro:IPR019559), 

Cullin, conserved site (InterPro:IPR016157), Cullin, N-terminal (InterPro:IPR001373), Cullin repeat-like-containing domain (InterPro:IPR016159); 

BEST Arabidopsis thaliana protein match is: cullin 2 (TAIR:AT1G02980.1). & (gnl|cdd|37377 : 291.0) no description available & (gnl|cdd|35206 : 

100.0) no description available (original description: no original description) 

29.5.11.4.3.3 protein.degradation.ubiquitin.E3.SCF.cullin ca06g27470 1.594 1.818 

(at4g02570 : 1140.0) Encodes a cullin that is a component of  SCF ubiquitin ligase complexes involved in mediating responses to auxin and jasmonic 

acid. Homozygous auxin-resistant mutants arrest growth soon after germination, lacking a root and hypocotyl.  Heterozygotes display a variety of 

phenotypes consistent with impaired auxin response.; cullin 1 (CUL1); CONTAINS InterPro DOMAIN/s: Winged helix-turn-helix transcription 

repressor DNA-binding (InterPro:IPR011991), Cullin homology (InterPro:IPR016158), Cullin protein, neddylation domain (InterPro:IPR019559), 

Cullin, conserved site (InterPro:IPR016157), Cullin, N-terminal (InterPro:IPR001373), Cullin repeat-like-containing domain (InterPro:IPR016159); 

BEST Arabidopsis thaliana protein match is: cullin 2 (TAIR:AT1G02980.1). & (gnl|cdd|37377 : 728.0) no description available & (gnl|cdd|35206 : 

374.0) no description available (original description: no original description) 

29.5.11.4.3.3 protein.degradation.ubiquitin.E3.SCF.cullin ca01g25520  1.033 

(at4g02570 : 948.0) Encodes a cullin that is a component of  SCF ubiquitin ligase complexes involved in mediating responses to auxin and jasmonic 

acid. Homozygous auxin-resistant mutants arrest growth soon after germination, lacking a root and hypocotyl.  Heterozygotes display a variety of 

phenotypes consistent with impaired auxin response.; cullin 1 (CUL1); CONTAINS InterPro DOMAIN/s: Winged helix-turn-helix transcription 

repressor DNA-binding (InterPro:IPR011991), Cullin homology (InterPro:IPR016158), Cullin protein, neddylation domain (InterPro:IPR019559), 

Cullin, conserved site (InterPro:IPR016157), Cullin, N-terminal (InterPro:IPR001373), Cullin repeat-like-containing domain (InterPro:IPR016159); 

BEST Arabidopsis thaliana protein match is: cullin 2 (TAIR:AT1G02980.1). & (gnl|cdd|37377 : 623.0) no description available & (gnl|cdd|35206 : 

335.0) no description available (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca02g25340 -2.555 -1.848 

(at5g02700 : 98.6) F-box/RNI-like superfamily protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box 

domain, Skp2-like (InterPro:IPR022364); BEST Arabidopsis thaliana protein match is: F-box/RNI-like superfamily protein (TAIR:AT3G28410.1); 

Has 2196 Blast hits to 2168 proteins in 31 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 8; Plants - 2186; Viruses - 0; Other Eukaryotes - 2 

(source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca10g13880 -1.393 -2.528 

(at2g03530 : 523.0) Mediate high-affinity uracil and 5-FU (a toxic uracil analogue) transport when expressed in yeast and Xenopus oocytes.Involved 

in allantoin transport.; ureide permease 2 (UPS2); FUNCTIONS IN: uracil:cation symporter activity; LOCATED IN: plasma membrane; 

EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 10 growth stages; BEST Arabidopsis thaliana protein match is: ureide permease 1 

(TAIR:AT2G03590.1); Has 297 Blast hits to 263 proteins in 72 species: Archae - 0; Bacteria - 145; Metazoa - 0; Fungi - 0; Plants - 118; Viruses - 0; 

Other Eukaryotes - 34 (source: NCBI BLink). & (gnl|cdd|70624 : 501.0) no description available (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca06g27750 1.007 1.271 

(at3g54650 : 506.0) FBL17; FUNCTIONS IN: ubiquitin-protein ligase activity; INVOLVED IN: generative cell mitosis, seed development, embryo 

development, ubiquitin-dependent protein catabolic process, pollen development; LOCATED IN: chloroplast; EXPRESSED IN: 21 plant structures; 

EXPRESSED DURING: 12 growth stages; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810); Has 1738 Blast hits 

to 1195 proteins in 149 species: Archae - 0; Bacteria - 27; Metazoa - 733; Fungi - 89; Plants - 663; Viruses - 0; Other Eukaryotes - 226 (source: 

NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca12g20030 1.051 1.182 

(at2g02360 : 143.0) phloem protein 2-B10 (PP2-B10); CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box 

domain, Skp2-like (InterPro:IPR022364); BEST Arabidopsis thaliana protein match is: F-box family protein (TAIR:AT2G02240.1); Has 572 Blast 

hits to 558 proteins in 38 species: Archae - 0; Bacteria - 0; Metazoa - 5; Fungi - 0; Plants - 567; Viruses - 0; Other Eukaryotes - 0 (source: NCBI 

BLink). (original description: no original description) 
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29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca12g19760 1.061 1.321 

(at2g02360 : 157.0) phloem protein 2-B10 (PP2-B10); CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box 

domain, Skp2-like (InterPro:IPR022364); BEST Arabidopsis thaliana protein match is: F-box family protein (TAIR:AT2G02240.1); Has 572 Blast 

hits to 558 proteins in 38 species: Archae - 0; Bacteria - 0; Metazoa - 5; Fungi - 0; Plants - 567; Viruses - 0; Other Eukaryotes - 0 (source: NCBI 

BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca11g16550 1.115 1.454 
(at2g27310 : 236.0) F-box family protein; BEST Arabidopsis thaliana protein match is: F-box family protein (TAIR:AT2G36090.1); Has 105 Blast 

hits to 105 proteins in 13 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 105; Viruses - 0; Other Eukaryotes - 0 (source: NCBI 

BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca02g16800 1.117 2.087 

(at4g21510 : 93.2) F-box family protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810); BEST Arabidopsis 

thaliana protein match is: F-box family protein (TAIR:AT4G05010.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 

1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). (original description: no original 

description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca06g01480 1.128 1.77 

(at3g63220 : 506.0) Galactose oxidase/kelch repeat superfamily protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like 

(InterPro:IPR001810), Kelch repeat type 1 (InterPro:IPR006652), Galactose oxidase/kelch, beta-propeller (InterPro:IPR011043), Kelch related 

(InterPro:IPR013089), Kelch-type beta propeller (InterPro:IPR015915); BEST Arabidopsis thaliana protein match is: Galactose oxidase/kelch repeat 

superfamily protein (TAIR:AT1G16250.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; 

Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|39642 : 116.0) no description available (original 

description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca07g16870 1.15 1.007 

(at5g07610 : 114.0) F-box family protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box domain, Skp2-

like (InterPro:IPR022364), F-box associated interaction domain (InterPro:IPR017451); BEST Arabidopsis thaliana protein match is: F-box family 

protein (TAIR:AT5G49610.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 

385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca04g12130 1.15 1.583 

(at1g21410 : 514.0) AtSKP2;1 is a homolog of human SKP2, the human F-box protein that recruits E2F1.  Contains an F-box motif at the N-terminal 

region and a C-terminal Leu-rich repeat domain.  Forms part of an E3-ubiquitin-ligase SCF (Skp1, cullin, F-box) complex and recruits 

phosphorylated AtE2Fc, a transcriptional factor that might play a role in cell division and during the transition from skotomorphogenesis to 

photomorphogenesis.  AtSKP2;1 (At1g21410) and AtSKP2;2 (At1g77000) may be duplicated genes.; SKP2A; CONTAINS InterPro DOMAIN/s: F-

box domain, cyclin-like (InterPro:IPR001810), F-box domain, Skp2-like (InterPro:IPR022364), Leucine-rich repeat, cysteine-containing subtype 

(InterPro:IPR006553); BEST Arabidopsis thaliana protein match is: RNI-like superfamily protein (TAIR:AT1G77000.2); Has 8874 Blast hits to 

3879 proteins in 263 species: Archae - 0; Bacteria - 386; Metazoa - 3510; Fungi - 1080; Plants - 2969; Viruses - 9; Other Eukaryotes - 920 (source: 

NCBI BLink). & (gnl|cdd|39542 : 117.0) no description available (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca07g19460 1.16 1.45 

(at3g58860 : 143.0) F-box/RNI-like superfamily protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box 

domain, Skp2-like (InterPro:IPR022364), FBD-like (InterPro:IPR006566), Leucine-rich repeat 2 (InterPro:IPR013101); BEST Arabidopsis thaliana 

protein match is: F-box/RNI-like superfamily protein (TAIR:AT3G58900.4); Has 2117 Blast hits to 2070 proteins in 27 species: Archae - 0; Bacteria 

- 2; Metazoa - 0; Fungi - 0; Plants - 2115; Viruses - 0; Other Eukaryotes - 0 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca03g10880 1.167 1.183 

(at4g03030 : 358.0) Galactose oxidase/kelch repeat superfamily protein; FUNCTIONS IN: molecular_function unknown; INVOLVED IN: 

biological_process unknown; LOCATED IN: chloroplast; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth stages; 

CONTAINS InterPro DOMAIN/s: Galactose oxidase/kelch, beta-propeller (InterPro:IPR011043), Kelch repeat type 1 (InterPro:IPR006652), Kelch 

related (InterPro:IPR013089), Kelch-type beta propeller (InterPro:IPR015915); BEST Arabidopsis thaliana protein match is: Galactose oxidase/kelch 

repeat superfamily protein (TAIR:AT3G63220.2); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 

17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca02g18480 1.21 1.249 

(at4g22030 : 325.0) CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box domain, Skp2-like 

(InterPro:IPR022364), Protein of unknown function DUF295 (InterPro:IPR005174); BEST Arabidopsis thaliana protein match is: unknown protein 

(TAIR:AT4G04480.1); Has 486 Blast hits to 359 proteins in 16 species: Archae - 0; Bacteria - 4; Metazoa - 0; Fungi - 0; Plants - 482; Viruses - 0; 

Other Eukaryotes - 0 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca07g16980 1.25 1.16 

(at1g53320 : 513.0) Member of TLP family; tubby like protein 7 (TLP7); CONTAINS InterPro DOMAIN/s: Tubby, C-terminal, conserved site 

(InterPro:IPR018066), Tubby, C-terminal (InterPro:IPR000007); BEST Arabidopsis thaliana protein match is: tubby like protein 3 

(TAIR:AT2G47900.2); Has 954 Blast hits to 946 proteins in 118 species: Archae - 0; Bacteria - 0; Metazoa - 352; Fungi - 19; Plants - 468; Viruses - 

0; Other Eukaryotes - 115 (source: NCBI BLink). & (gnl|cdd|37713 : 387.0) no description available & (gnl|cdd|85281 : 281.0) no description 

available (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca04g13160 1.389 1.287 

(at1g76920 : 444.0) F-box family protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box domain, Skp2-

like (InterPro:IPR022364), Kelch repeat type 2 (InterPro:IPR011498); BEST Arabidopsis thaliana protein match is: Galactose oxidase/kelch repeat 

superfamily protein (TAIR:AT3G61590.2); Has 279 Blast hits to 279 proteins in 31 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 

279; Viruses - 0; Other Eukaryotes - 0 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca05g19940 1.436 1.651 

(at2g02240 : 164.0) maternal effect embryo arrest 66 (MEE66); CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), 

F-box domain, Skp2-like (InterPro:IPR022364); BEST Arabidopsis thaliana protein match is: phloem protein 2-B2 (TAIR:AT2G02250.1); Has 

35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other 

Eukaryotes - 9610 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca08g12130 1.489 1.344 

(at1g55000 : 297.0) peptidoglycan-binding LysM domain-containing protein; FUNCTIONS IN: molecular_function unknown; INVOLVED IN: cell 

wall macromolecule catabolic process; LOCATED IN: endomembrane system; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 15 

growth stages; CONTAINS InterPro DOMAIN/s: Peptidoglycan-binding lysin domain (InterPro:IPR018392), F-box domain, Skp2-like 

(InterPro:IPR022364), Peptidoglycan-binding Lysin subgroup (InterPro:IPR002482); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae 
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- 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|38061 : 

106.0) no description available (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca03g17290 1.499 1.803 
(at4g00755 : 315.0) F-box family protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box domain, Skp2-

like (InterPro:IPR022364); Has 80 Blast hits to 80 proteins in 29 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 11; Plants - 57; Viruses - 0; 

Other Eukaryotes - 12 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca09g00460 1.512 1.621 

(at1g57790 : 288.0) F-box family protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box domain, Skp2-

like (InterPro:IPR022364), Protein of unknown function DUF295 (InterPro:IPR005174); BEST Arabidopsis thaliana protein match is: F-box family 

protein (TAIR:AT3G56470.1); Has 543 Blast hits to 532 proteins in 29 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 541; Viruses 

- 0; Other Eukaryotes - 2 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca08g00700 1.562 1.899 

(at1g70590 : 310.0) F-box family protein; FUNCTIONS IN: binding; INVOLVED IN: biological_process unknown; LOCATED IN: chloroplast; 

EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like 

(InterPro:IPR001810), F-box domain, Skp2-like (InterPro:IPR022364), Tetratricopeptide-like helical (InterPro:IPR011990), Tetratricopeptide repeat-

containing (InterPro:IPR013026), Sel1-like (InterPro:IPR006597); BEST Arabidopsis thaliana protein match is: HCP-like superfamily protein 

(TAIR:AT1G18260.1); Has 16059 Blast hits to 6577 proteins in 1289 species: Archae - 0; Bacteria - 11525; Metazoa - 502; Fungi - 723; Plants - 

391; Viruses - 15; Other Eukaryotes - 2903 (source: NCBI BLink). & (gnl|cdd|36763 : 101.0) no description available & (gnl|cdd|31133 : 81.6) no 

description available (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca12g20010 1.599 1.174 

(at2g02360 : 233.0) phloem protein 2-B10 (PP2-B10); CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box 

domain, Skp2-like (InterPro:IPR022364); BEST Arabidopsis thaliana protein match is: F-box family protein (TAIR:AT2G02240.1); Has 572 Blast 

hits to 558 proteins in 38 species: Archae - 0; Bacteria - 0; Metazoa - 5; Fungi - 0; Plants - 567; Viruses - 0; Other Eukaryotes - 0 (source: NCBI 

BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca10g19130 1.649 1.231 

(at1g15670 : 214.0) Galactose oxidase/kelch repeat superfamily protein; CONTAINS InterPro DOMAIN/s: Galactose oxidase/kelch, beta-propeller 

(InterPro:IPR011043), Kelch repeat type 1 (InterPro:IPR006652), Kelch related (InterPro:IPR013089), Kelch-type beta propeller 

(InterPro:IPR015915); BEST Arabidopsis thaliana protein match is: Galactose oxidase/kelch repeat superfamily protein (TAIR:AT1G80440.1); Has 

1241 Blast hits to 1194 proteins in 125 species: Archae - 6; Bacteria - 99; Metazoa - 399; Fungi - 6; Plants - 685; Viruses - 3; Other Eukaryotes - 43 

(source: NCBI BLink). & (gnl|cdd|39642 : 98.5) no description available (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca02g20480 1.665 1.361 

(at2g17030 : 144.0) CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), Protein of unknown function DUF295 

(InterPro:IPR005174); BEST Arabidopsis thaliana protein match is: F-box family protein with a domain of unknown function (DUF295) 

(TAIR:AT2G17036.1); Has 414 Blast hits to 409 proteins in 12 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 414; Viruses - 0; 

Other Eukaryotes - 0 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca01g26490 1.703 1.198 

(at4g12560 : 119.0) Encodes CPR30 (Constitutive Expresser of PR Genes 30), a F-Box protein that functions as a negative regulator of defense 

response.; CONSTITUTIVE EXPRESSER OF PR GENES 30 (CPR30); FUNCTIONS IN: molecular_function unknown; INVOLVED IN: negative 

regulation of defense response; LOCATED IN: nucleus, cytoplasm; EXPRESSED IN: 8 plant structures; CONTAINS InterPro DOMAIN/s: F-box 

domain, cyclin-like (InterPro:IPR001810), F-box domain, Skp2-like (InterPro:IPR022364), F-box associated domain, type 1 (InterPro:IPR006527), 

F-box associated interaction domain (InterPro:IPR017451); BEST Arabidopsis thaliana protein match is: F-box associated ubiquitination effector 

family protein (TAIR:AT4G22390.1); Has 1743 Blast hits to 1730 proteins in 49 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 

1741; Viruses - 0; Other Eukaryotes - 2 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca03g16160 1.71 1.11 

(at3g48880 : 208.0) RNI-like superfamily protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810); BEST 

Arabidopsis thaliana protein match is: RNI-like superfamily protein (TAIR:AT4G11580.1); Has 401 Blast hits to 392 proteins in 43 species: Archae - 

0; Bacteria - 0; Metazoa - 52; Fungi - 0; Plants - 349; Viruses - 0; Other Eukaryotes - 0 (source: NCBI BLink). (original description: no original 

description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca03g34480 1.73 2.222 

(at1g80440 : 372.0) Galactose oxidase/kelch repeat superfamily protein; CONTAINS InterPro DOMAIN/s: Galactose oxidase/kelch, beta-propeller 

(InterPro:IPR011043), Kelch repeat type 1 (InterPro:IPR006652), Kelch related (InterPro:IPR013089), Kelch-type beta propeller 

(InterPro:IPR015915); BEST Arabidopsis thaliana protein match is: Galactose oxidase/kelch repeat superfamily protein (TAIR:AT1G15670.1); Has 

30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other 

Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|39642 : 95.8) no description available (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca11g05050 1.787 1.89 

(at2g02870 : 543.0) Galactose oxidase/kelch repeat superfamily protein; CONTAINS InterPro DOMAIN/s: Galactose oxidase/kelch, beta-propeller 

(InterPro:IPR011043), Kelch repeat type 1 (InterPro:IPR006652), Kelch related (InterPro:IPR013089), Kelch-type beta propeller 

(InterPro:IPR015915); BEST Arabidopsis thaliana protein match is: Galactose oxidase/kelch repeat superfamily protein (TAIR:AT1G14330.1); Has 

35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other 

Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|39642 : 98.1) no description available (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca06g07610 1.8 1.85 

(at1g13570 : 152.0) F-box/RNI-like superfamily protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), FBD 

(InterPro:IPR013596), F-box domain, Skp2-like (InterPro:IPR022364), FBD-like (InterPro:IPR006566), Leucine-rich repeat 2 (InterPro:IPR013101); 

BEST Arabidopsis thaliana protein match is: F-box/RNI-like/FBD-like domains-containing protein (TAIR:AT5G56370.2); Has 1866 Blast hits to 

1838 proteins in 25 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 1866; Viruses - 0; Other Eukaryotes - 0 (source: NCBI BLink). 

(original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca04g12160 1.801 1.649 

(at3g23880 : 87.4) F-box and associated interaction domains-containing protein; FUNCTIONS IN: molecular_function unknown; INVOLVED IN: 

biological_process unknown; LOCATED IN: nucleus; EXPRESSED IN: 16 plant structures; EXPRESSED DURING: 10 growth stages; 

CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box domain, Skp2-like (InterPro:IPR022364), F-box 

associated domain, type 3 (InterPro:IPR013187), F-box associated interaction domain (InterPro:IPR017451); BEST Arabidopsis thaliana protein 
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match is: F-box family protein (TAIR:AT3G06240.1); Has 2315 Blast hits to 2300 proteins in 54 species: Archae - 0; Bacteria - 0; Metazoa - 0; 

Fungi - 0; Plants - 2313; Viruses - 0; Other Eukaryotes - 2 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca08g07930 1.843 1.656 

(at3g61590 : 554.0) HAWAIIAN SKIRT (HWS); FUNCTIONS IN: ubiquitin-protein ligase activity; INVOLVED IN: organ development; 

LOCATED IN: cellular_component unknown; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS 

InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box domain, Skp2-like (InterPro:IPR022364), Galactose oxidase/kelch, 

beta-propeller (InterPro:IPR011043), F-box associated interaction domain (InterPro:IPR017451); BEST Arabidopsis thaliana protein match is: 

Galactose oxidase/kelch repeat superfamily protein (TAIR:AT5G15710.1). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca02g14760 1.843 2.126 

(at1g47056 : 535.0) Encodes an F-box protein. Based on genetic analysis appears to be functionally redundant with VFB2,3, and 4. When expression 

of all 4 genes is reduced plants show defects in growth and reduced expression of auxin response genes.; VIER F-box proteine 1 (VFB1); 

FUNCTIONS IN: ubiquitin-protein ligase activity; INVOLVED IN: N-terminal protein myristoylation; EXPRESSED IN: stomatal complex, sepal, 

root, leaf; EXPRESSED DURING: seedling growth; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box 

domain, Skp2-like (InterPro:IPR022364); BEST Arabidopsis thaliana protein match is: VIER F-box proteine 3 (TAIR:AT4G07400.1); Has 4631 

Blast hits to 2722 proteins in 229 species: Archae - 0; Bacteria - 68; Metazoa - 1574; Fungi - 394; Plants - 2158; Viruses - 0; Other Eukaryotes - 437 

(source: NCBI BLink). & (gnl|cdd|37158 : 130.0) no description available (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca08g15510 1.87 1.938 

(at1g22040 : 543.0) Galactose oxidase/kelch repeat superfamily protein; FUNCTIONS IN: molecular_function unknown; INVOLVED IN: N-

terminal protein myristoylation; LOCATED IN: chloroplast; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; 

CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), Galactose oxidase/kelch, beta-propeller (InterPro:IPR011043), 

Kelch repeat type 1 (InterPro:IPR006652), Kelch related (InterPro:IPR013089), Kelch-type beta propeller (InterPro:IPR015915); BEST Arabidopsis 

thaliana protein match is: Galactose oxidase/kelch repeat superfamily protein (TAIR:AT1G55270.1); Has 10813 Blast hits to 5578 proteins in 328 

species: Archae - 18; Bacteria - 659; Metazoa - 8206; Fungi - 35; Plants - 1449; Viruses - 72; Other Eukaryotes - 374 (source: NCBI BLink). & 

(gnl|cdd|39642 : 123.0) no description available (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca05g17120 1.93 2.312 

(at1g80110 : 100.0) phloem protein 2-B11 (PP2-B11); FUNCTIONS IN: carbohydrate binding; LOCATED IN: nucleus; EXPRESSED IN: 10 plant 

structures; EXPRESSED DURING: 4 anthesis, F mature embryo stage, petal differentiation and expansion stage, E expanded cotyledon stage, D 

bilateral stage; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box domain, Skp2-like (InterPro:IPR022364); 

BEST Arabidopsis thaliana protein match is: phloem protein 2-B12 (TAIR:AT5G24560.1); Has 567 Blast hits to 552 proteins in 37 species: Archae - 

0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 567; Viruses - 0; Other Eukaryotes - 0 (source: NCBI BLink). (original description: no original 

description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca01g13020 2.006 2.224 

(at4g18380 : 107.0) F-box family protein; FUNCTIONS IN: molecular_function unknown; INVOLVED IN: biological_process unknown; 

LOCATED IN: cellular_component unknown; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box domain, 

Skp2-like (InterPro:IPR022364); BEST Arabidopsis thaliana protein match is: F-box family protein (TAIR:AT5G46170.1). (original description: no 

original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca03g34490 2.186 2.606 

(at1g80440 : 336.0) Galactose oxidase/kelch repeat superfamily protein; CONTAINS InterPro DOMAIN/s: Galactose oxidase/kelch, beta-propeller 

(InterPro:IPR011043), Kelch repeat type 1 (InterPro:IPR006652), Kelch related (InterPro:IPR013089), Kelch-type beta propeller 

(InterPro:IPR015915); BEST Arabidopsis thaliana protein match is: Galactose oxidase/kelch repeat superfamily protein (TAIR:AT1G15670.1); Has 

30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other 

Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|39642 : 93.9) no description available (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca03g26830 2.421 2.269 

(at1g74510 : 499.0) Galactose oxidase/kelch repeat superfamily protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like 

(InterPro:IPR001810), Galactose oxidase/kelch, beta-propeller (InterPro:IPR011043), Kelch repeat type 1 (InterPro:IPR006652), Kelch related 

(InterPro:IPR013089), Kelch-type beta propeller (InterPro:IPR015915); BEST Arabidopsis thaliana protein match is: Galactose oxidase/kelch repeat 

superfamily protein (TAIR:AT2G02870.3); Has 7938 Blast hits to 4441 proteins in 274 species: Archae - 4; Bacteria - 392; Metazoa - 6058; Fungi - 

35; Plants - 1067; Viruses - 39; Other Eukaryotes - 343 (source: NCBI BLink). & (gnl|cdd|39642 : 93.5) no description available (original 

description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca02g18490 3.072 1.267 

(at4g22030 : 318.0) CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box domain, Skp2-like 

(InterPro:IPR022364), Protein of unknown function DUF295 (InterPro:IPR005174); BEST Arabidopsis thaliana protein match is: unknown protein 

(TAIR:AT4G04480.1); Has 486 Blast hits to 359 proteins in 16 species: Archae - 0; Bacteria - 4; Metazoa - 0; Fungi - 0; Plants - 482; Viruses - 0; 

Other Eukaryotes - 0 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca03g17200 3.279 2.912 

(at3g48880 : 140.0) RNI-like superfamily protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810); BEST 

Arabidopsis thaliana protein match is: RNI-like superfamily protein (TAIR:AT4G11580.1); Has 401 Blast hits to 392 proteins in 43 species: Archae - 

0; Bacteria - 0; Metazoa - 52; Fungi - 0; Plants - 349; Viruses - 0; Other Eukaryotes - 0 (source: NCBI BLink). (original description: no original 

description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca08g19640 -2.862  

(at2g17020 : 167.0) F-box/RNI-like superfamily protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box 

domain, Skp2-like (InterPro:IPR022364); BEST Arabidopsis thaliana protein match is: RNI-like superfamily protein (TAIR:AT1G55590.1); Has 

4669 Blast hits to 2409 proteins in 221 species: Archae - 0; Bacteria - 377; Metazoa - 1922; Fungi - 539; Plants - 1335; Viruses - 3; Other Eukaryotes 

- 493 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca01g09330 1.018  

(at1g31350 : 137.0) KAR-UP F-box 1 (KUF1); CONTAINS InterPro DOMAIN/s: Galactose oxidase/kelch, beta-propeller (InterPro:IPR011043), 

Kelch related (InterPro:IPR013089), Kelch-type beta propeller (InterPro:IPR015915); BEST Arabidopsis thaliana protein match is: Galactose 

oxidase/kelch repeat superfamily protein (TAIR:AT1G55270.1); Has 661 Blast hits to 661 proteins in 63 species: Archae - 0; Bacteria - 29; Metazoa 

- 81; Fungi - 0; Plants - 548; Viruses - 0; Other Eukaryotes - 3 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca12g21520 1.098  
(at3g06240 : 176.0) F-box family protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box domain, Skp2-

like (InterPro:IPR022364), F-box associated domain, type 1 (InterPro:IPR006527), F-box associated interaction domain (InterPro:IPR017451); BEST 
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Arabidopsis thaliana protein match is: F-box and associated interaction domains-containing protein (TAIR:AT4G12560.2); Has 2015 Blast hits to 

1993 proteins in 48 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 2013; Viruses - 0; Other Eukaryotes - 2 (source: NCBI BLink). 

(original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca07g04700 1.24  

(at2g25490 : 591.0) Encodes an F-box protein involved in the ubiquitin/proteasome-dependent proteolysis of EIN3.; EIN3-binding F box protein 1 

(EBF1); CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box domain, Skp2-like (InterPro:IPR022364), 

Leucine-rich repeat, cysteine-containing subtype (InterPro:IPR006553); BEST Arabidopsis thaliana protein match is: EIN3-binding F box protein 2 

(TAIR:AT5G25350.1); Has 13069 Blast hits to 4728 proteins in 296 species: Archae - 0; Bacteria - 528; Metazoa - 5097; Fungi - 1628; Plants - 

4199; Viruses - 9; Other Eukaryotes - 1608 (source: NCBI BLink). & (gnl|cdd|37158 : 134.0) no description available (original description: no 

original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca12g20020 2.683  

(at2g02360 : 85.9) phloem protein 2-B10 (PP2-B10); CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box 

domain, Skp2-like (InterPro:IPR022364); BEST Arabidopsis thaliana protein match is: F-box family protein (TAIR:AT2G02240.1); Has 572 Blast 

hits to 558 proteins in 38 species: Archae - 0; Bacteria - 0; Metazoa - 5; Fungi - 0; Plants - 567; Viruses - 0; Other Eukaryotes - 0 (source: NCBI 

BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca01g08820  -1.611 

(at4g12560 : 108.0) Encodes CPR30 (Constitutive Expresser of PR Genes 30), a F-Box protein that functions as a negative regulator of defense 

response.; CONSTITUTIVE EXPRESSER OF PR GENES 30 (CPR30); FUNCTIONS IN: molecular_function unknown; INVOLVED IN: negative 

regulation of defense response; LOCATED IN: nucleus, cytoplasm; EXPRESSED IN: 8 plant structures; CONTAINS InterPro DOMAIN/s: F-box 

domain, cyclin-like (InterPro:IPR001810), F-box domain, Skp2-like (InterPro:IPR022364), F-box associated domain, type 1 (InterPro:IPR006527), 

F-box associated interaction domain (InterPro:IPR017451); BEST Arabidopsis thaliana protein match is: F-box associated ubiquitination effector 

family protein (TAIR:AT4G22390.1); Has 1743 Blast hits to 1730 proteins in 49 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 

1741; Viruses - 0; Other Eukaryotes - 2 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca01g31540  -1.432 

(at2g02360 : 83.6) phloem protein 2-B10 (PP2-B10); CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box 

domain, Skp2-like (InterPro:IPR022364); BEST Arabidopsis thaliana protein match is: F-box family protein (TAIR:AT2G02240.1); Has 572 Blast 

hits to 558 proteins in 38 species: Archae - 0; Bacteria - 0; Metazoa - 5; Fungi - 0; Plants - 567; Viruses - 0; Other Eukaryotes - 0 (source: NCBI 

BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca08g12730  -1.418 

(at5g27920 : 612.0) F-box family protein; CONTAINS InterPro DOMAIN/s: Leucine-rich repeat, cysteine-containing subtype (InterPro:IPR006553); 

BEST Arabidopsis thaliana protein match is: RNI-like superfamily protein (TAIR:AT5G01720.1); Has 30201 Blast hits to 17322 proteins in 780 

species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & 

(gnl|cdd|39542 : 115.0) no description available (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca12g01390  1.015 

(at1g47790 : 82.0) F-box and associated interaction domains-containing protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like 

(InterPro:IPR001810), F-box domain, Skp2-like (InterPro:IPR022364), F-box associated domain, type 3 (InterPro:IPR013187), F-box associated 

interaction domain (InterPro:IPR017451); BEST Arabidopsis thaliana protein match is: F-box and associated interaction domains-containing protein 

(TAIR:AT1G50870.1); Has 2366 Blast hits to 2317 proteins in 55 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 2364; Viruses - 0; 

Other Eukaryotes - 2 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca11g09060  1.02 

(at1g27340 : 598.0) Galactose oxidase/kelch repeat superfamily protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like 

(InterPro:IPR001810), F-box domain, Skp2-like (InterPro:IPR022364), Galactose oxidase/kelch, beta-propeller (InterPro:IPR011043); BEST 

Arabidopsis thaliana protein match is: Galactose oxidase/kelch repeat superfamily protein (TAIR:AT5G15710.1); Has 1110 Blast hits to 1104 

proteins in 52 species: Archae - 0; Bacteria - 1; Metazoa - 2; Fungi - 0; Plants - 1106; Viruses - 0; Other Eukaryotes - 1 (source: NCBI BLink). 

(original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca08g01560  1.028 

(at5g02930 : 117.0) F-box/RNI-like superfamily protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box 

domain, Skp2-like (InterPro:IPR022364); BEST Arabidopsis thaliana protein match is: F-box/RNI-like superfamily protein (TAIR:AT5G02910.1); 

Has 2185 Blast hits to 2152 proteins in 42 species: Archae - 0; Bacteria - 2; Metazoa - 16; Fungi - 0; Plants - 2164; Viruses - 0; Other Eukaryotes - 3 

(source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca11g15980  1.067 

(at2g27210 : 742.0) BRI1 suppressor 1 (BSU1)-like 3 (BSL3); FUNCTIONS IN: hydrolase activity, manganese ion binding, protein serine/threonine 

phosphatase activity, iron ion binding, phosphoprotein phosphatase activity; INVOLVED IN: biological_process unknown; LOCATED IN: cytosol; 

EXPRESSED IN: guard cell; CONTAINS InterPro DOMAIN/s: Serine/threonine protein phosphatase, BSU1 (InterPro:IPR012391), Galactose 

oxidase/kelch, beta-propeller (InterPro:IPR011043), Metallophosphoesterase (InterPro:IPR004843), Kelch-type beta propeller (InterPro:IPR015915), 

Serine/threonine-specific protein phosphatase/bis(5-nucleosyl)-tetraphosphatase (InterPro:IPR006186); BEST Arabidopsis thaliana protein match is: 

BRI1 suppressor 1 (BSU1)-like 2 (TAIR:AT1G08420.2). & (gnl|cdd|35595 : 343.0) no description available & (gnl|cdd|47495 : 303.0) no description 

available (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca02g19460  1.127 

(at1g13570 : 86.3) F-box/RNI-like superfamily protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), FBD 

(InterPro:IPR013596), F-box domain, Skp2-like (InterPro:IPR022364), FBD-like (InterPro:IPR006566), Leucine-rich repeat 2 (InterPro:IPR013101); 

BEST Arabidopsis thaliana protein match is: F-box/RNI-like/FBD-like domains-containing protein (TAIR:AT5G56370.2); Has 1866 Blast hits to 

1838 proteins in 25 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 1866; Viruses - 0; Other Eukaryotes - 0 (source: NCBI BLink). 

(original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca01g21490  1.161 

(at4g08980 : 90.1) Encodes an F-box gene that is a novel negative regulator of AGO1 protein levels and may play a role in ABA signalling and/or 

response.; F-BOX WITH WD-40 2 (FBW2); FUNCTIONS IN: ubiquitin-protein ligase activity; INVOLVED IN: ubiquitin-dependent protein 

catabolic process, posttranscriptional regulation of gene expression; LOCATED IN: cellular_component unknown; EXPRESSED IN: 22 plant 

structures; EXPRESSED DURING: 13 growth stages; BEST Arabidopsis thaliana protein match is: RNI-like superfamily protein 

(TAIR:AT4G05460.1); Has 1165 Blast hits to 1048 proteins in 88 species: Archae - 0; Bacteria - 0; Metazoa - 539; Fungi - 16; Plants - 571; Viruses - 

0; Other Eukaryotes - 39 (source: NCBI BLink). (original description: no original description) 
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29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca07g09790  1.172 

(at5g07610 : 116.0) F-box family protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), F-box domain, Skp2-

like (InterPro:IPR022364), F-box associated interaction domain (InterPro:IPR017451); BEST Arabidopsis thaliana protein match is: F-box family 

protein (TAIR:AT5G49610.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 

385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca02g20520  1.25 

(at2g17030 : 116.0) CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like (InterPro:IPR001810), Protein of unknown function DUF295 

(InterPro:IPR005174); BEST Arabidopsis thaliana protein match is: F-box family protein with a domain of unknown function (DUF295) 

(TAIR:AT2G17036.1); Has 414 Blast hits to 409 proteins in 12 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 414; Viruses - 0; 

Other Eukaryotes - 0 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca11g09210  1.332 

(at1g70590 : 202.0) F-box family protein; FUNCTIONS IN: binding; INVOLVED IN: biological_process unknown; LOCATED IN: chloroplast; 

EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like 

(InterPro:IPR001810), F-box domain, Skp2-like (InterPro:IPR022364), Tetratricopeptide-like helical (InterPro:IPR011990), Tetratricopeptide repeat-

containing (InterPro:IPR013026), Sel1-like (InterPro:IPR006597); BEST Arabidopsis thaliana protein match is: HCP-like superfamily protein 

(TAIR:AT1G18260.1); Has 16059 Blast hits to 6577 proteins in 1289 species: Archae - 0; Bacteria - 11525; Metazoa - 502; Fungi - 723; Plants - 

391; Viruses - 15; Other Eukaryotes - 2903 (source: NCBI BLink). & (gnl|cdd|36763 : 85.2) no description available (original description: no original 

description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca01g09320  1.338 

(at1g31350 : 144.0) KAR-UP F-box 1 (KUF1); CONTAINS InterPro DOMAIN/s: Galactose oxidase/kelch, beta-propeller (InterPro:IPR011043), 

Kelch related (InterPro:IPR013089), Kelch-type beta propeller (InterPro:IPR015915); BEST Arabidopsis thaliana protein match is: Galactose 

oxidase/kelch repeat superfamily protein (TAIR:AT1G55270.1); Has 661 Blast hits to 661 proteins in 63 species: Archae - 0; Bacteria - 29; Metazoa 

- 81; Fungi - 0; Plants - 548; Viruses - 0; Other Eukaryotes - 3 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca08g01450  1.682 

(at1g68050 : 978.0) Encodes FKF1, a flavin-binding kelch repeat F box protein, is clock-controlled, regulates transition to flowering. Forms a 

complex with GI on the CO promoter to regulate CO expression.; ""flavin-binding, kelch repeat, f box 1"" (FKF1); FUNCTIONS IN: ubiquitin-

protein ligase activity, signal transducer activity; INVOLVED IN: response to blue light, positive regulation of flower development, circadian 

rhythm, ubiquitin-dependent protein catabolic process, regulation of transcription; LOCATED IN: cellular_component unknown; EXPRESSED IN: 

whole plant, root tip, male gametophyte, leaf, pollen tube; EXPRESSED DURING: L mature pollen stage, M germinated pollen stage; CONTAINS 

InterPro DOMAIN/s: PAC motif (InterPro:IPR001610), Galactose oxidase/kelch, beta-propeller (InterPro:IPR011043), Kelch repeat type 1 

(InterPro:IPR006652), PAS fold (InterPro:IPR013767), PAS (InterPro:IPR000014), Kelch repeat type 2 (InterPro:IPR011498), F-box domain, Skp2-

like (InterPro:IPR022364), Kelch-type beta propeller (InterPro:IPR015915); BEST Arabidopsis thaliana protein match is: Galactose oxidase/kelch 

repeat superfamily protein (TAIR:AT5G57360.1); Has 8646 Blast hits to 5789 proteins in 832 species: Archae - 91; Bacteria - 2197; Metazoa - 2116; 

Fungi - 922; Plants - 2047; Viruses - 0; Other Eukaryotes - 1273 (source: NCBI BLink). & (gnl|cdd|35600 : 129.0) no description available (original 

description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca11g02950  2.214 

(at3g07870 : 102.0) F-box and associated interaction domains-containing protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like 

(InterPro:IPR001810), F-box domain, Skp2-like (InterPro:IPR022364), F-box associated domain, type 3 (InterPro:IPR013187), F-box associated 

interaction domain (InterPro:IPR017451); BEST Arabidopsis thaliana protein match is: F-box and associated interaction domains-containing protein 

(TAIR:AT3G23880.1); Has 2008 Blast hits to 1989 proteins in 53 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 2006; Viruses - 0; 

Other Eukaryotes - 2 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.2 protein.degradation.ubiquitin.E3.SCF.FBOX ca03g30580  2.823 

(at3g07870 : 98.6) F-box and associated interaction domains-containing protein; CONTAINS InterPro DOMAIN/s: F-box domain, cyclin-like 

(InterPro:IPR001810), F-box domain, Skp2-like (InterPro:IPR022364), F-box associated domain, type 3 (InterPro:IPR013187), F-box associated 

interaction domain (InterPro:IPR017451); BEST Arabidopsis thaliana protein match is: F-box and associated interaction domains-containing protein 

(TAIR:AT3G23880.1); Has 2008 Blast hits to 1989 proteins in 53 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 2006; Viruses - 0; 

Other Eukaryotes - 2 (source: NCBI BLink). (original description: no original description) 

29.5.11.4.3.1 protein.degradation.ubiquitin.E3.SCF.SKP ca06g07460 1.129 1.414 

(at3g61415 : 350.0) SKP1-like 21 (SK21); FUNCTIONS IN: ubiquitin-protein ligase activity; INVOLVED IN: ubiquitin-dependent protein catabolic 

process; LOCATED IN: SCF ubiquitin ligase complex; EXPRESSED IN: stem, fruit, root, inflorescence, leaf; EXPRESSED DURING: seedling 

growth; CONTAINS InterPro DOMAIN/s: SKP1 component, dimerisation (InterPro:IPR016072), SKP1 component (InterPro:IPR001232), 

BTB/POZ fold (InterPro:IPR011333), SKP1 component, POZ (InterPro:IPR016073); BEST Arabidopsis thaliana protein match is: SKP1-like 20 

(TAIR:AT2G45950.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 

5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|36935 : 113.0) no description available (original description: no 

original description) 

29.5.11.4.99 

protein.degradation.ubiquitin.E3.unspecified ca01g11950  1.005 

(at1g55250 : 522.0) Encodes one of two orthologous E3 ubiquitin ligases in Arabidopsis that are involved in monoubiquitination of histone H2B.; 

histone mono-ubiquitination 2 (HUB2); CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type, conserved site (InterPro:IPR017907), Zinc 

finger, RING-type (InterPro:IPR001841); BEST Arabidopsis thaliana protein match is: histone mono-ubiquitination 1 (TAIR:AT2G44950.1). & 

(gnl|cdd|36196 : 245.0) no description available (original description: no original description) 

29.5.11.4.99 

protein.degradation.ubiquitin.E3.unspecified ca01g11910  1.534 

(at1g55250 : 197.0) Encodes one of two orthologous E3 ubiquitin ligases in Arabidopsis that are involved in monoubiquitination of histone H2B.; 

histone mono-ubiquitination 2 (HUB2); CONTAINS InterPro DOMAIN/s: Zinc finger, RING-type, conserved site (InterPro:IPR017907), Zinc 

finger, RING-type (InterPro:IPR001841); BEST Arabidopsis thaliana protein match is: histone mono-ubiquitination 1 (TAIR:AT2G44950.1). 

(original description: no original description) 

29.5.11.20 protein.degradation.ubiquitin.proteasom ca10g22350 -1.049 -1.255 

(at2g27020 : 439.0) Encodes 20S proteasome alpha 7 subunit PAG1.; 20S proteasome alpha subunit G1 (PAG1); FUNCTIONS IN: peptidase 

activity, endopeptidase activity, threonine-type endopeptidase activity; INVOLVED IN: response to cadmium ion, response to cold, ubiquitin-

dependent protein catabolic process; LOCATED IN: in 6 components; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 14 growth 

stages; CONTAINS InterPro DOMAIN/s: Proteasome, alpha-subunit, conserved site (InterPro:IPR000426), Proteasome, subunit alpha/beta 

(InterPro:IPR001353); BEST Arabidopsis thaliana protein match is: 20S proteasome alpha subunit E2 (TAIR:AT3G14290.1); Has 5862 Blast hits to 

5858 proteins in 463 species: Archae - 870; Bacteria - 9; Metazoa - 1980; Fungi - 1345; Plants - 774; Viruses - 0; Other Eukaryotes - 884 (source: 
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NCBI BLink). & (gnl|cdd|35405 : 399.0) no description available & (gnl|cdd|48449 : 380.0) no description available (original description: no original 

description) 

29.5.11.20 protein.degradation.ubiquitin.proteasom ca04g06840 1.29 1.21 

(at1g45000 : 212.0) AAA-type ATPase family protein; FUNCTIONS IN: nucleoside-triphosphatase activity, ATPase activity, nucleotide binding, 

ATP binding; LOCATED IN: proteasome complex, plasma membrane, membrane; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 

14 growth stages; CONTAINS InterPro DOMAIN/s: ATPase, AAA-type, core (InterPro:IPR003959), ATPase, AAA+ type, core 

(InterPro:IPR003593); BEST Arabidopsis thaliana protein match is: regulatory particle triple-A ATPase 4A (TAIR:AT5G43010.1); Has 30201 Blast 

hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 

2996 (source: NCBI BLink). & (gnl|cdd|35870 : 195.0) no description available & (gnl|cdd|31415 : 191.0) no description available (original 

description: no original description) 

29.5.11.20 protein.degradation.ubiquitin.proteasom ca10g06320  1.021 

(at1g45000 : 172.0) AAA-type ATPase family protein; FUNCTIONS IN: nucleoside-triphosphatase activity, ATPase activity, nucleotide binding, 

ATP binding; LOCATED IN: proteasome complex, plasma membrane, membrane; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 

14 growth stages; CONTAINS InterPro DOMAIN/s: ATPase, AAA-type, core (InterPro:IPR003959), ATPase, AAA+ type, core 

(InterPro:IPR003593); BEST Arabidopsis thaliana protein match is: regulatory particle triple-A ATPase 4A (TAIR:AT5G43010.1); Has 30201 Blast 

hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 

2996 (source: NCBI BLink). & (gnl|cdd|31415 : 160.0) no description available & (gnl|cdd|35870 : 154.0) no description available (original 

description: no original description) 

29.5.11.20 protein.degradation.ubiquitin.proteasom ca07g17470  1.088 

(at3g15180 : 283.0) ARM repeat superfamily protein; FUNCTIONS IN: binding; INVOLVED IN: biological_process unknown; EXPRESSED IN: 

22 plant structures; EXPRESSED DURING: 11 growth stages; CONTAINS InterPro DOMAIN/s: Armadillo-type fold (InterPro:IPR016024), 26S 

proteasome non-ATPase regulatory subunit 5 (InterPro:IPR019538). & (gnl|cdd|39614 : 225.0) no description available (original description: no 

original description) 

29.5.11.20 protein.degradation.ubiquitin.proteasom ca08g19420  1.162 

(at1g20200 : 579.0) EMBRYO DEFECTIVE 2719 (EMB2719); FUNCTIONS IN: enzyme regulator activity; INVOLVED IN: ubiquitin-dependent 

protein catabolic process, embryo development ending in seed dormancy; LOCATED IN: proteasome complex, plasma membrane, proteasome 

regulatory particle, lid subcomplex; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Proteasome component (PCI) domain (InterPro:IPR000717), PCI/PINT associated module (InterPro:IPR013143), 26S proteasome 

regulatory subunit, C-terminal (InterPro:IPR013586); BEST Arabidopsis thaliana protein match is: PAM domain (PCI/PINT associated module) 

protein (TAIR:AT1G75990.1); Has 763 Blast hits to 760 proteins in 218 species: Archae - 0; Bacteria - 0; Metazoa - 312; Fungi - 164; Plants - 180; 

Viruses - 0; Other Eukaryotes - 107 (source: NCBI BLink). & (gnl|cdd|37792 : 494.0) no description available (original description: no original 

description) 

29.5.11.1 protein.degradation.ubiquitin.ubiquitin ca02g30330 -1.551 -1.748 

(at5g14360 : 157.0) Ubiquitin-like superfamily protein; CONTAINS InterPro DOMAIN/s: Ubiquitin (InterPro:IPR000626), Ubiquitin supergroup 

(InterPro:IPR019955); BEST Arabidopsis thaliana protein match is: Ubiquitin-like superfamily protein (TAIR:AT5G40630.1); Has 222 Blast hits to 

222 proteins in 21 species: Archae - 0; Bacteria - 0; Metazoa - 4; Fungi - 6; Plants - 210; Viruses - 0; Other Eukaryotes - 2 (source: NCBI BLink). & 

(gnl|cdd|29214 : 99.5) no description available (original description: no original description) 

29.5.11.1 protein.degradation.ubiquitin.ubiquitin ca11g03440 1.078 1.594 

(at2g30100 : 478.0) pentatricopeptide (PPR) repeat-containing protein; LOCATED IN: chloroplast; EXPRESSED IN: 22 plant structures; 

EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Pentatricopeptide repeat (InterPro:IPR002885); BEST Arabidopsis 

thaliana protein match is: pentatricopeptide (PPR) repeat-containing protein (TAIR:AT5G04810.1); Has 68862 Blast hits to 30982 proteins in 1167 

species: Archae - 27; Bacteria - 7834; Metazoa - 26033; Fungi - 2446; Plants - 28670; Viruses - 2; Other Eukaryotes - 3850 (source: NCBI BLink). 

(original description: no original description) 

29.5.11.1 protein.degradation.ubiquitin.ubiquitin ca09g02700 1.35 1.454 

(at5g03240 : 527.0) encodes ubiquitin that is attached to proteins destined for degradation. UBQ3 is most homologous with UBQ4, and is expressed 

in higher levels in vegetative tissue but lower levels in flowers than UBQ4. UBQ3 encodes different number of ubiquitins in different ecotypes. 

UBQ3 transcript level is modulated by UV-B and light/dark treatments.; polyubiquitin 3 (UBQ3); INVOLVED IN: protein modification process, 

response to UV-B, response to light stimulus, ubiquitin-dependent protein catabolic process; LOCATED IN: intracellular, vacuole; EXPRESSED IN: 

24 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Ubiquitin subgroup (InterPro:IPR019956), 

Ubiquitin conserved site (InterPro:IPR019954), Ubiquitin (InterPro:IPR000626), Ubiquitin supergroup (InterPro:IPR019955); BEST Arabidopsis 

thaliana protein match is: ubiquitin 4 (TAIR:AT5G20620.1); Has 26684 Blast hits to 7218 proteins in 726 species: Archae - 0; Bacteria - 80; Metazoa 

- 12490; Fungi - 3021; Plants - 5505; Viruses - 651; Other Eukaryotes - 4937 (source: NCBI BLink). & (gnl|cdd|29205 : 137.0) no description 

available & (gnl|cdd|35228 : 135.0) no description available (original description: no original description) 

29.5.11.1 protein.degradation.ubiquitin.ubiquitin ca08g08430 1.446 1.539 

(at4g01000 : 182.0) Ubiquitin-like superfamily protein; FUNCTIONS IN: molecular_function unknown; LOCATED IN: cellular_component 

unknown; EXPRESSED IN: cultured cell; CONTAINS InterPro DOMAIN/s: Ubiquitin (InterPro:IPR000626); BEST Arabidopsis thaliana protein 

match is: ubiquitin family protein (TAIR:AT3G06455.1); Has 9247 Blast hits to 4627 proteins in 669 species: Archae - 0; Bacteria - 50; Metazoa - 

4022; Fungi - 1172; Plants - 2220; Viruses - 170; Other Eukaryotes - 1613 (source: NCBI BLink). & (gnl|cdd|38038 : 132.0) no description available 

(original description: no original description) 

29.5.11.1 protein.degradation.ubiquitin.ubiquitin ca12g14530 2.133 1.822 

(at5g03240 : 294.0) encodes ubiquitin that is attached to proteins destined for degradation. UBQ3 is most homologous with UBQ4, and is expressed 

in higher levels in vegetative tissue but lower levels in flowers than UBQ4. UBQ3 encodes different number of ubiquitins in different ecotypes. 

UBQ3 transcript level is modulated by UV-B and light/dark treatments.; polyubiquitin 3 (UBQ3); INVOLVED IN: protein modification process, 

response to UV-B, response to light stimulus, ubiquitin-dependent protein catabolic process; LOCATED IN: intracellular, vacuole; EXPRESSED IN: 

24 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Ubiquitin subgroup (InterPro:IPR019956), 

Ubiquitin conserved site (InterPro:IPR019954), Ubiquitin (InterPro:IPR000626), Ubiquitin supergroup (InterPro:IPR019955); BEST Arabidopsis 

thaliana protein match is: ubiquitin 4 (TAIR:AT5G20620.1); Has 26684 Blast hits to 7218 proteins in 726 species: Archae - 0; Bacteria - 80; Metazoa 

- 12490; Fungi - 3021; Plants - 5505; Viruses - 651; Other Eukaryotes - 4937 (source: NCBI BLink). & (gnl|cdd|29205 : 135.0) no description 

available & (gnl|cdd|35228 : 133.0) no description available (original description: no original description) 
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29.5.11.5 
protein.degradation.ubiquitin.ubiquitin 

protease 
ca06g10800 1.017 1.131 

(at5g06600 : 1046.0) Encodes a ubiquitin-specific protease.; ubiquitin-specific protease 12 (UBP12); FUNCTIONS IN: ubiquitin-specific protease 

activity, ubiquitin thiolesterase activity; INVOLVED IN: ubiquitin-dependent protein catabolic process; LOCATED IN: cellular_component 

unknown; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 14 growth stages; CONTAINS InterPro DOMAIN/s: TRAF-like 

(InterPro:IPR008974), Peptidase C19, ubiquitin carboxyl-terminal hydrolase 2, conserved site (InterPro:IPR018200), MATH (InterPro:IPR002083), 

Peptidase C19, ubiquitin carboxyl-terminal hydrolase 2 (InterPro:IPR001394), TRAF-type (InterPro:IPR013322); BEST Arabidopsis thaliana protein 

match is: ubiquitin-specific protease 13 (TAIR:AT3G11910.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; 

Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|37074 : 558.0) no description 

available & (gnl|cdd|34681 : 509.0) no description available (original description: no original description) 

29.5.11.5 
protein.degradation.ubiquitin.ubiquitin 

protease 
ca04g16090 1.296 1.504 

(at4g24560 : 461.0) Encodes a ubiquitin-specific protease. There is no evidence for a phenotype in ubp16-1 mutants, however, double mutant 

analysis with ubp15 mutants reveals a role for UBP16 in plant development and cell proliferation.; ubiquitin-specific protease 16 (UBP16); 

FUNCTIONS IN: ubiquitin-specific protease activity, ubiquitin thiolesterase activity, zinc ion binding; INVOLVED IN: cell proliferation, flower 

development, shoot development, root development, leaf development; LOCATED IN: endomembrane system; EXPRESSED IN: 24 plant structures; 

EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, MYND-type (InterPro:IPR002893), Peptidase C19, 

ubiquitin carboxyl-terminal hydrolase 2, conserved site (InterPro:IPR018200), Peptidase C19, ubiquitin carboxyl-terminal hydrolase 2 

(InterPro:IPR001394); BEST Arabidopsis thaliana protein match is: ubiquitin-specific protease 17 (TAIR:AT5G65450.1); Has 30201 Blast hits to 

17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 

(source: NCBI BLink). & (gnl|cdd|37076 : 400.0) no description available & (gnl|cdd|73067 : 368.0) no description available (original description: no 

original description) 

29.5.11.5 
protein.degradation.ubiquitin.ubiquitin 

protease 
ca09g09640 1.397 1.686 

(at2g40930 : 1129.0) Encodes ubiquitin-specific protease with nuclear localization signals that is likely to be involved in ubiquitin-mediated protein 

degradation.; ubiquitin-specific protease 5 (UBP5); CONTAINS InterPro DOMAIN/s: Peptidase C19, ubiquitin carboxyl-terminal hydrolase 2, 

conserved site (InterPro:IPR018200), Peptidase C19, ubiquitin-specific peptidase,  DUSP domain (InterPro:IPR006615), Peptidase C19, ubiquitin 

carboxyl-terminal hydrolase 2 (InterPro:IPR001394); BEST Arabidopsis thaliana protein match is: ubiquitin-specific protease 9 

(TAIR:AT4G10570.1); Has 10784 Blast hits to 7330 proteins in 261 species: Archae - 0; Bacteria - 2; Metazoa - 5578; Fungi - 1854; Plants - 1330; 

Viruses - 10; Other Eukaryotes - 2010 (source: NCBI BLink). & (gnl|cdd|37081 : 611.0) no description available & (gnl|cdd|35119 : 258.0) no 

description available (original description: no original description) 

29.5.11.5 
protein.degradation.ubiquitin.ubiquitin 

protease 
ca03g01120  1.113 

(at1g04860 : 357.0) Encodes a ubiquitin-specific protease.; ubiquitin-specific protease 2 (UBP2); FUNCTIONS IN: ubiquitin-specific protease 

activity; INVOLVED IN: ubiquitin-dependent protein catabolic process; LOCATED IN: proteasome complex, chloroplast; EXPRESSED IN: 24 

plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, UBP-type (InterPro:IPR001607), 

Peptidase C19, ubiquitin carboxyl-terminal hydrolase 2, conserved site (InterPro:IPR018200), Peptidase C19, ubiquitin carboxyl-terminal hydrolase 2 

(InterPro:IPR001394); BEST Arabidopsis thaliana protein match is: ubiquitin-specific protease 1 (TAIR:AT2G32780.1); Has 10400 Blast hits to 

6714 proteins in 274 species: Archae - 0; Bacteria - 50; Metazoa - 5279; Fungi - 1927; Plants - 1459; Viruses - 5; Other Eukaryotes - 1680 (source: 

NCBI BLink). & (gnl|cdd|37084 : 293.0) no description available & (gnl|cdd|73073 : 164.0) no description available (original description: no original 

description) 

29.5.11.5 
protein.degradation.ubiquitin.ubiquitin 

protease 
ca12g08590  1.831 

(at4g39370 : 204.0) Encodes a ubiquitin-specific protease.; ubiquitin-specific protease 27 (UBP27); FUNCTIONS IN: ubiquitin-specific protease 

activity, ubiquitin thiolesterase activity; INVOLVED IN: ubiquitin-dependent protein catabolic process; EXPRESSED IN: 19 plant structures; 

EXPRESSED DURING: 12 growth stages; CONTAINS InterPro DOMAIN/s: Peptidase C19, ubiquitin carboxyl-terminal hydrolase 2, conserved 

site (InterPro:IPR018200), Peptidase C19, ubiquitin carboxyl-terminal hydrolase 2 (InterPro:IPR001394); BEST Arabidopsis thaliana protein match 

is: ubiquitin-specific protease 23 (TAIR:AT5G57990.1). (original description: no original description) 
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26.12 misc.peroxidases ca12g06580 -6.386 -3.484 

(gnl|cdd|29388 : 389.0) no description available & (at1g44970 : 256.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme 

binding; INVOLVED IN: response to oxidative stress, oxidation reduction; LOCATED IN: endomembrane system; EXPRESSED IN: 17 plant 

structures; EXPRESSED DURING: 7 growth stages; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase 

(InterPro:IPR000823), Peroxidases heam-ligand binding site (InterPro:IPR019793), Peroxidase, active site (InterPro:IPR019794), Haem peroxidase, 

plant/fungal/bacterial (InterPro:IPR002016); BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT2G18150.1); 

Has 4592 Blast hits to 4563 proteins in 305 species: Archae - 0; Bacteria - 10; Metazoa - 5; Fungi - 193; Plants - 4307; Viruses - 0; Other 

Eukaryotes - 77 (source: NCBI BLink). (original description: no original description) 

26.12 misc.peroxidases ca11g08990 -3.895 -2.974 

(gnl|cdd|29388 : 363.0) no description available & (at4g26010 : 341.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme 

binding; INVOLVED IN: oxidation reduction, response to oxidative stress; LOCATED IN: endomembrane system; EXPRESSED IN: root; 

CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidase, active site 

(InterPro:IPR019794), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016); BEST Arabidopsis thaliana protein match is: Peroxidase 

superfamily protein (TAIR:AT1G34510.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; 

Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|37135 : 97.0) no description available (original 

description: no original description) 

26.12 misc.peroxidases ca09g07250 -3.142 -3.949 

(gnl|cdd|29388 : 426.0) no description available & (at3g01190 : 402.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme 

binding; INVOLVED IN: response to oxidative stress, oxidation reduction; LOCATED IN: endomembrane system; EXPRESSED IN: hypocotyl, 

root; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-ligand 

binding site (InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016), Peroxidase, active site (InterPro:IPR019794); 

BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT5G15180.1); Has 4151 Blast hits to 4125 proteins in 211 

species: Archae - 0; Bacteria - 4; Metazoa - 8; Fungi - 32; Plants - 4087; Viruses - 0; Other Eukaryotes - 20 (source: NCBI BLink). (original 

description: no original description) 

26.12 misc.peroxidases ca09g07310 -2.875 -2.943 

(gnl|cdd|29388 : 432.0) no description available & (at3g01190 : 409.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme 

binding; INVOLVED IN: response to oxidative stress, oxidation reduction; LOCATED IN: endomembrane system; EXPRESSED IN: hypocotyl, 

root; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-ligand 

binding site (InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016), Peroxidase, active site (InterPro:IPR019794); 

BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT5G15180.1); Has 4151 Blast hits to 4125 proteins in 211 

species: Archae - 0; Bacteria - 4; Metazoa - 8; Fungi - 32; Plants - 4087; Viruses - 0; Other Eukaryotes - 20 (source: NCBI BLink). (original 

description: no original description) 

26.12 misc.peroxidases ca10g18070 -2.598 -1.41 

(gnl|cdd|29388 : 369.0) no description available & (at5g22410 : 304.0) root hair specific 18 (RHS18); FUNCTIONS IN: peroxidase activity, heme 

binding; INVOLVED IN: oxidation reduction, response to oxidative stress; LOCATED IN: endomembrane system; EXPRESSED IN: root hair, 

root, synergid; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases 

heam-ligand binding site (InterPro:IPR019793), Peroxidase, active site (InterPro:IPR019794), Haem peroxidase, plant/fungal/bacterial 

(InterPro:IPR002016); BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT5G17820.1); Has 3762 Blast hits to 

3747 proteins in 161 species: Archae - 0; Bacteria - 0; Metazoa - 1; Fungi - 14; Plants - 3739; Viruses - 0; Other Eukaryotes - 8 (source: NCBI 

BLink). (original description: no original description) 

26.12 misc.peroxidases ca02g19620 -2.056 -3.151 

(gnl|cdd|29388 : 379.0) no description available & (at1g30870 : 343.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme 

binding; INVOLVED IN: oxidation reduction, response to oxidative stress; LOCATED IN: endomembrane system; EXPRESSED IN: root; 

CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-ligand 

binding site (InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016), Peroxidase, active site (InterPro:IPR019794); 

BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT1G49570.1); Has 4658 Blast hits to 4636 proteins in 311 

species: Archae - 0; Bacteria - 0; Metazoa - 8; Fungi - 376; Plants - 4203; Viruses - 0; Other Eukaryotes - 71 (source: NCBI BLink). (original 

description: no original description) 

26.12 misc.peroxidases ca04g22110 -1.917 -2.725 

(at5g42180 : 403.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme binding; INVOLVED IN: oxidation reduction, 

response to oxidative stress; LOCATED IN: plant-type cell wall; EXPRESSED IN: 10 plant structures; EXPRESSED DURING: 4 anthesis, C 

globular stage, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant 

peroxidase (InterPro:IPR000823), Peroxidases heam-ligand binding site (InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial 

(InterPro:IPR002016); BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT5G51890.1); Has 1807 Blast hits to 

1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI 

BLink). & (gnl|cdd|29388 : 400.0) no description available (original description: no original description) 

26.12 misc.peroxidases ca09g07330 -1.734 -3.094 

(gnl|cdd|29388 : 429.0) no description available & (at3g01190 : 402.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme 

binding; INVOLVED IN: response to oxidative stress, oxidation reduction; LOCATED IN: endomembrane system; EXPRESSED IN: hypocotyl, 

root; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-ligand 

binding site (InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016), Peroxidase, active site (InterPro:IPR019794); 

BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT5G15180.1); Has 4151 Blast hits to 4125 proteins in 211 

species: Archae - 0; Bacteria - 4; Metazoa - 8; Fungi - 32; Plants - 4087; Viruses - 0; Other Eukaryotes - 20 (source: NCBI BLink). (original 

description: no original description) 

26.12 misc.peroxidases ca02g20850 -1.691 -2.165 
(at5g42180 : 369.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme binding; INVOLVED IN: oxidation reduction, 

response to oxidative stress; LOCATED IN: plant-type cell wall; EXPRESSED IN: 10 plant structures; EXPRESSED DURING: 4 anthesis, C 

globular stage, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant 



TRENDS IN SCIENCES 2024; 21(8): 7934                                            RESEARCH ARTICLE  

Bin Code Bin Name ID Tavee 60 CaWDT-2 Description 

peroxidase (InterPro:IPR000823), Peroxidases heam-ligand binding site (InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial 

(InterPro:IPR002016); BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT5G51890.1); Has 1807 Blast hits to 

1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI 

BLink). & (gnl|cdd|29388 : 369.0) no description available (original description: no original description) 

26.12 misc.peroxidases ca04g06860 -1.384 -1.621 

(gnl|cdd|29388 : 452.0) no description available & (at5g66390 : 432.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme 

binding; INVOLVED IN: response to oxidative stress, oxidation reduction; LOCATED IN: endomembrane system; EXPRESSED IN: leaf apex, 

hypocotyl, root, flower; EXPRESSED DURING: 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Haem 

peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-ligand binding site (InterPro:IPR019793), Haem 

peroxidase, plant/fungal/bacterial (InterPro:IPR002016); BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein 

(TAIR:AT3G50990.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; 

Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: no original description) 

26.12 misc.peroxidases ca05g12670 -1.116 -1.773 

(gnl|cdd|29388 : 432.0) no description available & (at5g05340 : 348.0) Peroxidase superfamily protein; FUNCTIONS IN: protein binding, 

peroxidase activity; INVOLVED IN: response to oxidative stress, oxidation reduction; LOCATED IN: apoplast, cell wall; EXPRESSED IN: 9 plant 

structures; EXPRESSED DURING: LP.04 four leaves visible, 4 anthesis, C globular stage, petal differentiation and expansion stage; CONTAINS 

InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-ligand binding site 

(InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016), Peroxidase, active site (InterPro:IPR019794); BEST 

Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT5G58400.1); Has 1807 Blast hits to 1807 proteins in 277 species: 

Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: 

no original description) 

26.12 misc.peroxidases ca04g02730 1.434 1.186 

(gnl|cdd|29388 : 249.0) no description available & (at5g05340 : 177.0) Peroxidase superfamily protein; FUNCTIONS IN: protein binding, 

peroxidase activity; INVOLVED IN: response to oxidative stress, oxidation reduction; LOCATED IN: apoplast, cell wall; EXPRESSED IN: 9 plant 

structures; EXPRESSED DURING: LP.04 four leaves visible, 4 anthesis, C globular stage, petal differentiation and expansion stage; CONTAINS 

InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-ligand binding site 

(InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016), Peroxidase, active site (InterPro:IPR019794); BEST 

Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT5G58400.1); Has 1807 Blast hits to 1807 proteins in 277 species: 

Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: 

no original description) 

26.12 misc.peroxidases ca04g14030 1.945 2.165 

(at1g71695 : 443.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme binding; INVOLVED IN: response to oxidative 

stress, oxidation reduction; LOCATED IN: cell wall, vacuole, membrane, plant-type cell wall; EXPRESSED IN: 23 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), 

Peroxidases heam-ligand binding site (InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016), Peroxidase, active site 

(InterPro:IPR019794); BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT2G18150.1); Has 4523 Blast hits to 

4498 proteins in 279 species: Archae - 0; Bacteria - 4; Metazoa - 1; Fungi - 207; Plants - 4264; Viruses - 0; Other Eukaryotes - 47 (source: NCBI 

BLink). & (gnl|cdd|29388 : 407.0) no description available (original description: no original description) 

26.12 misc.peroxidases ca11g02270 1.991 1.894 

(at1g68850 : 438.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme binding; INVOLVED IN: oxidation reduction, 

response to oxidative stress; LOCATED IN: endomembrane system; EXPRESSED IN: hypocotyl, root; CONTAINS InterPro DOMAIN/s: Haem 

peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-ligand binding site (InterPro:IPR019793), Haem 

peroxidase, plant/fungal/bacterial (InterPro:IPR002016), Peroxidase, active site (InterPro:IPR019794); BEST Arabidopsis thaliana protein match is: 

Peroxidase superfamily protein (TAIR:AT4G36430.1); Has 4434 Blast hits to 4410 proteins in 271 species: Archae - 0; Bacteria - 4; Metazoa - 19; 

Fungi - 149; Plants - 4210; Viruses - 0; Other Eukaryotes - 52 (source: NCBI BLink). & (gnl|cdd|29388 : 406.0) no description available (original 

description: no original description) 

26.12 misc.peroxidases ca03g13170 -3.595  

(gnl|cdd|29388 : 391.0) no description available & (at3g21770 : 255.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, 

transferase activity, transferring glycosyl groups; INVOLVED IN: response to oxidative stress, oxidation reduction; LOCATED IN: cell wall, 

nucleus, plant-type cell wall, cytoplasm; EXPRESSED IN: 15 plant structures; EXPRESSED DURING: 9 growth stages; CONTAINS InterPro 

DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-ligand binding site 

(InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016), Peroxidase, active site (InterPro:IPR019794); BEST 

Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT1G05260.1); Has 4451 Blast hits to 4425 proteins in 278 species: 

Archae - 0; Bacteria - 4; Metazoa - 9; Fungi - 123; Plants - 4268; Viruses - 0; Other Eukaryotes - 47 (source: NCBI BLink). (original description: no 

original description) 

26.12 misc.peroxidases ca02g01880 -1.177  

(at2g41480 : 396.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme binding; INVOLVED IN: oxidation reduction, 

response to oxidative stress; EXPRESSED IN: root, leaf; EXPRESSED DURING: LP.04 four leaves visible; CONTAINS InterPro DOMAIN/s: 

Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-ligand binding site (InterPro:IPR019793), 

Peroxidase, active site (InterPro:IPR019794), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016); BEST Arabidopsis thaliana protein 

match is: Peroxidase superfamily protein (TAIR:AT5G64120.1); Has 4041 Blast hits to 4016 proteins in 197 species: Archae - 0; Bacteria - 4; 

Metazoa - 16; Fungi - 31; Plants - 3957; Viruses - 0; Other Eukaryotes - 33 (source: NCBI BLink). & (gnl|cdd|29388 : 358.0) no description 

available (original description: no original description) 

26.12 misc.peroxidases ca12g03520 -1.078  

(at2g22420 : 518.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme binding; INVOLVED IN: oxidation reduction, 

response to oxidative stress; LOCATED IN: endomembrane system; EXPRESSED IN: 21 plant structures; EXPRESSED DURING: 12 growth 

stages; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-

ligand binding site (InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016); BEST Arabidopsis thaliana protein match 

is: Peroxidase superfamily protein (TAIR:AT5G19890.1); Has 4727 Blast hits to 4701 proteins in 310 species: Archae - 0; Bacteria - 4; Metazoa - 
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10; Fungi - 328; Plants - 4313; Viruses - 0; Other Eukaryotes - 72 (source: NCBI BLink). & (gnl|cdd|29388 : 423.0) no description available 

(original description: no original description) 

 

26.12 misc.peroxidases ca01g33660 1.829  

(at4g17690 : 172.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme binding; INVOLVED IN: response to oxidative 

stress, oxidation reduction; LOCATED IN: endomembrane system; EXPRESSED IN: 21 plant structures; EXPRESSED DURING: 11 growth 

stages; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-

ligand binding site (InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016), Peroxidase, active site 

(InterPro:IPR019794); BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT5G47000.1); Has 4832 Blast hits to 

4807 proteins in 324 species: Archae - 0; Bacteria - 6; Metazoa - 12; Fungi - 404; Plants - 4331; Viruses - 0; Other Eukaryotes - 79 (source: NCBI 

BLink). & (gnl|cdd|29388 : 166.0) no description available (original description: no original description) 

26.12 misc.peroxidases ca02g17240 1.025  

(gnl|cdd|29388 : 342.0) no description available & (at5g05340 : 204.0) Peroxidase superfamily protein; FUNCTIONS IN: protein binding, 

peroxidase activity; INVOLVED IN: response to oxidative stress, oxidation reduction; LOCATED IN: apoplast, cell wall; EXPRESSED IN: 9 plant 

structures; EXPRESSED DURING: LP.04 four leaves visible, 4 anthesis, C globular stage, petal differentiation and expansion stage; CONTAINS 

InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-ligand binding site 

(InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016), Peroxidase, active site (InterPro:IPR019794); BEST 

Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT5G58400.1); Has 1807 Blast hits to 1807 proteins in 277 species: 

Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: 

no original description) 

26.12 misc.peroxidases ca02g25080  -2.532 

(at4g37530 : 449.0) Peroxidase superfamily protein; FUNCTIONS IN: protein binding, peroxidase activity; INVOLVED IN: response to salt stress; 

LOCATED IN: endomembrane system; EXPRESSED IN: root; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant 

peroxidase (InterPro:IPR000823), Peroxidases heam-ligand binding site (InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial 

(InterPro:IPR002016); BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT4G37520.1); Has 4481 Blast hits to 

4468 proteins in 296 species: Archae - 0; Bacteria - 0; Metazoa - 6; Fungi - 180; Plants - 4223; Viruses - 0; Other Eukaryotes - 72 (source: NCBI 

BLink). & (gnl|cdd|29388 : 397.0) no description available (original description: no original description) 

26.12 misc.peroxidases ca02g20840  -1.975 

(at5g42180 : 401.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme binding; INVOLVED IN: oxidation reduction, 

response to oxidative stress; LOCATED IN: plant-type cell wall; EXPRESSED IN: 10 plant structures; EXPRESSED DURING: 4 anthesis, C 

globular stage, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant 

peroxidase (InterPro:IPR000823), Peroxidases heam-ligand binding site (InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial 

(InterPro:IPR002016); BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT5G51890.1); Has 1807 Blast hits to 

1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI 

BLink). & (gnl|cdd|29388 : 399.0) no description available (original description: no original description) 

26.12 misc.peroxidases ca05g19670  -1.742 

(gnl|cdd|29388 : 385.0) no description available & (at1g44970 : 258.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme 

binding; INVOLVED IN: response to oxidative stress, oxidation reduction; LOCATED IN: endomembrane system; EXPRESSED IN: 17 plant 

structures; EXPRESSED DURING: 7 growth stages; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase 

(InterPro:IPR000823), Peroxidases heam-ligand binding site (InterPro:IPR019793), Peroxidase, active site (InterPro:IPR019794), Haem peroxidase, 

plant/fungal/bacterial (InterPro:IPR002016); BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT2G18150.1); 

Has 4592 Blast hits to 4563 proteins in 305 species: Archae - 0; Bacteria - 10; Metazoa - 5; Fungi - 193; Plants - 4307; Viruses - 0; Other 

Eukaryotes - 77 (source: NCBI BLink). (original description: no original description) 

26.12 misc.peroxidases ca05g15820  -1.258 

(gnl|cdd|29388 : 447.0) no description available & (at5g05340 : 415.0) Peroxidase superfamily protein; FUNCTIONS IN: protein binding, 

peroxidase activity; INVOLVED IN: response to oxidative stress, oxidation reduction; LOCATED IN: apoplast, cell wall; EXPRESSED IN: 9 plant 

structures; EXPRESSED DURING: LP.04 four leaves visible, 4 anthesis, C globular stage, petal differentiation and expansion stage; CONTAINS 

InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-ligand binding site 

(InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016), Peroxidase, active site (InterPro:IPR019794); BEST 

Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT5G58400.1); Has 1807 Blast hits to 1807 proteins in 277 species: 

Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: 

no original description) 

26.12 misc.peroxidases ca02g22040  -1.156 

(at5g66390 : 476.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme binding; INVOLVED IN: response to oxidative 

stress, oxidation reduction; LOCATED IN: endomembrane system; EXPRESSED IN: leaf apex, hypocotyl, root, flower; EXPRESSED DURING: 4 

anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase 

(InterPro:IPR000823), Peroxidases heam-ligand binding site (InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016); 

BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT3G50990.1); Has 1807 Blast hits to 1807 proteins in 277 

species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & 

(gnl|cdd|29388 : 460.0) no description available (original description: no original description) 

26.12 misc.peroxidases ca04g18160  -1.035 

(at4g33420 : 429.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme binding; INVOLVED IN: response to oxidative 

stress, oxidation reduction; EXPRESSED IN: 20 plant structures; EXPRESSED DURING: 10 growth stages; CONTAINS InterPro DOMAIN/s: 

Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-ligand binding site (InterPro:IPR019793), Haem 

peroxidase, plant/fungal/bacterial (InterPro:IPR002016), Peroxidase, active site (InterPro:IPR019794); BEST Arabidopsis thaliana protein match is: 

Peroxidase superfamily protein (TAIR:AT5G51890.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; 

Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|29388 : 398.0) no 

description available (original description: no original description) 
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26.12 misc.peroxidases ca02g22020  -1.015 

(gnl|cdd|29388 : 451.0) no description available & (at5g66390 : 447.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme 

binding; INVOLVED IN: response to oxidative stress, oxidation reduction; LOCATED IN: endomembrane system; EXPRESSED IN: leaf apex, 

hypocotyl, root, flower; EXPRESSED DURING: 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Haem 

peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-ligand binding site (InterPro:IPR019793), Haem 

peroxidase, plant/fungal/bacterial (InterPro:IPR002016); BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein 

(TAIR:AT3G50990.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; 

Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|35983 : 321.0) no description available (original description: no original 

description) 

26.12 misc.peroxidases ca02g18250  1.01 

(at4g21960 : 554.0) Encodes AT4g21960 (AT4g21960/T8O5_170).; PRXR1; FUNCTIONS IN: peroxidase activity, heme binding; INVOLVED 

IN: response to oxidative stress, oxidation reduction; LOCATED IN: endomembrane system; EXPRESSED IN: 24 plant structures; EXPRESSED 

DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), 

Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016); BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein 

(TAIR:AT2G37130.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 

5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|29388 : 362.0) no description available (original description: no 

original description) 

26.12 misc.peroxidases ca01g11400  -1.978 

(gnl|cdd|29388 : 441.0) no description available & (at5g06720 : 355.0) peroxidase 2 (PA2); FUNCTIONS IN: peroxidase activity, heme binding; 

INVOLVED IN: oxidation reduction, response to oxidative stress; LOCATED IN: endomembrane system; EXPRESSED IN: 21 plant structures; 

EXPRESSED DURING: 11 growth stages; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase 

(InterPro:IPR000823), Peroxidases heam-ligand binding site (InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016), 

Peroxidase, active site (InterPro:IPR019794); BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT5G06730.1); 

Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other 

Eukaryotes - 339 (source: NCBI BLink). (original description: no original description) 

26.12 misc.peroxidases ca08g02400  -1.725 

(at4g32320 : 350.0) Encodes a cytosolic ascorbate peroxidase APX6.  Ascorbate peroxidases are enzymes that scavenge hydrogen peroxide in plant 

cells.  Eight types of APX have been described for Arabidopsis: three cytosolic (APX1, APX2, APX6), two chloroplastic types (stromal sAPX, 

thylakoid tAPX), and three microsomal (APX3, APX4, APX5) isoforms.; ascorbate peroxidase 6 (APX6); FUNCTIONS IN: L-ascorbate peroxidase 

activity, peroxidase activity, heme binding; INVOLVED IN: response to oxidative stress, oxidation reduction; LOCATED IN: cytosol; 

EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Haem peroxidase 

(InterPro:IPR010255), Plant ascorbate peroxidase (InterPro:IPR002207), Peroxidases heam-ligand binding site (InterPro:IPR019793), Haem 

peroxidase, plant/fungal/bacterial (InterPro:IPR002016), Peroxidase, active site (InterPro:IPR019794); BEST Arabidopsis thaliana protein match is: 

ascorbate peroxidase 2 (TAIR:AT3G09640.2); Has 8064 Blast hits to 8032 proteins in 1269 species: Archae - 53; Bacteria - 2233; Metazoa - 2; 

Fungi - 806; Plants - 4037; Viruses - 0; Other Eukaryotes - 933 (source: NCBI BLink). & (gnl|cdd|29386 : 183.0) no description available (original 

description: no original description) 

26.9 misc.glutathione S transferases ca11g06020 -2.694  

(at1g10370 : 279.0) EARLY-RESPONSIVE TO DEHYDRATION 9 (ERD9); FUNCTIONS IN: glutathione transferase activity; INVOLVED IN: 

response to water deprivation, response to karrikin, toxin catabolic process; LOCATED IN: chloroplast, cytoplasm; EXPRESSED IN: 21 plant 

structures; EXPRESSED DURING: 14 growth stages; CONTAINS InterPro DOMAIN/s: Thioredoxin fold (InterPro:IPR012335), Glutathione S-

transferase, C-terminal (InterPro:IPR004046), Glutathione S-transferase, C-terminal-like (InterPro:IPR010987), Glutathione S-transferase/chloride 

channel, C-terminal (InterPro:IPR017933), Glutathione S-transferase, N-terminal (InterPro:IPR004045), Thioredoxin-like fold 

(InterPro:IPR012336); BEST Arabidopsis thaliana protein match is: glutathione S-transferase TAU 18 (TAIR:AT1G10360.1); Has 6064 Blast hits 

to 6029 proteins in 1096 species: Archae - 0; Bacteria - 2896; Metazoa - 397; Fungi - 130; Plants - 2065; Viruses - 0; Other Eukaryotes - 576 

(source: NCBI BLink). & (gnl|cdd|35627 : 250.0) no description available & (gnl|cdd|48112 : 171.0) no description available (original description: 

no original description) 

26.9 misc.glutathione S transferases ca02g08490 1.079  

(at4g19880 : 161.0) Glutathione S-transferase family protein; FUNCTIONS IN: molecular_function unknown; INVOLVED IN: response to 

cadmium ion; LOCATED IN: chloroplast; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Glutathione S-transferase, predicted (InterPro:IPR016639), Glutathione S-transferase, C-terminal (InterPro:IPR004046), Glutathione 

S-transferase, C-terminal-like (InterPro:IPR010987), Thioredoxin-like fold (InterPro:IPR012336); BEST Arabidopsis thaliana protein match is: 

Glutathione S-transferase family protein (TAIR:AT5G45020.2); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 

22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|38114 : 97.7) no 

description available (original description: no original description) 

26.9 misc.glutathione S transferases ca05g05210 1.412  

(gnl|cdd|29388 : 431.0) no description available & (at1g14550 : 410.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme 

binding; INVOLVED IN: oxidation reduction, response to oxidative stress; LOCATED IN: endomembrane system; EXPRESSED IN: root; 

CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-ligand 

binding site (InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016), Peroxidase, active site (InterPro:IPR019794); 

BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT1G14540.1); Has 4724 Blast hits to 4696 proteins in 306 

species: Archae - 0; Bacteria - 4; Metazoa - 9; Fungi - 328; Plants - 4308; Viruses - 0; Other Eukaryotes - 75 (source: NCBI BLink). (original 

description: no original description) 

26.9 misc.glutathione S transferases ca05g05200 2.04  

(gnl|cdd|29388 : 435.0) no description available & (at1g14550 : 408.0) Peroxidase superfamily protein; FUNCTIONS IN: peroxidase activity, heme 

binding; INVOLVED IN: oxidation reduction, response to oxidative stress; LOCATED IN: endomembrane system; EXPRESSED IN: root; 

CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-ligand 

binding site (InterPro:IPR019793), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016), Peroxidase, active site (InterPro:IPR019794); 

BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT1G14540.1); Has 4724 Blast hits to 4696 proteins in 306 
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species: Archae - 0; Bacteria - 4; Metazoa - 9; Fungi - 328; Plants - 4308; Viruses - 0; Other Eukaryotes - 75 (source: NCBI BLink). (original 

description: no original description) 

26.9 misc.glutathione S transferases ca05g14990 -1.195  

(at2g47730 : 252.0) Encodes glutathione transferase belonging to the phi class of GSTs. Naming convention according to Wagner et al. (2002).; 

glutathione S-transferase phi 8 (GSTF8); FUNCTIONS IN: glutathione transferase activity, glutathione binding; INVOLVED IN: in 8 processes; 

LOCATED IN: in 7 components; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 16 growth stages; CONTAINS InterPro 

DOMAIN/s: Thioredoxin fold (InterPro:IPR012335), Glutathione S-transferase, C-terminal (InterPro:IPR004046), Glutathione S-transferase, C-

terminal-like (InterPro:IPR010987), Glutathione S-transferase/chloride channel, C-terminal (InterPro:IPR017933), Glutathione S-transferase, N-

terminal (InterPro:IPR004045), Thioredoxin-like fold (InterPro:IPR012336); BEST Arabidopsis thaliana protein match is: glutathione S-transferase 

PHI 2 (TAIR:AT4G02520.1); Has 15602 Blast hits to 15586 proteins in 1475 species: Archae - 0; Bacteria - 9018; Metazoa - 1960; Fungi - 883; 

Plants - 1109; Viruses - 0; Other Eukaryotes - 2632 (source: NCBI BLink). & (gnl|cdd|36085 : 188.0) no description available & (gnl|cdd|48114 : 

183.0) no description available (original description: no original description) 

26.9 misc.glutathione S transferases ca09g03530 2.153  

(at3g55040 : 300.0) Encodes a member of the lambda family of glutathione transferases. It has thiol transferase activity and self S-glutathionylation 

activity in vitro.; glutathione transferase lambda 2 (GSTL2); INVOLVED IN: protein amino acid glutathionylation; LOCATED IN: chloroplast, 

chloroplast stroma; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: 

Thioredoxin fold (InterPro:IPR012335), Glutathione S-transferase, C-terminal-like (InterPro:IPR010987), Glutathione S-transferase/chloride 

channel, C-terminal (InterPro:IPR017933), Glutathione S-transferase, N-terminal (InterPro:IPR004045), Thioredoxin-like fold 

(InterPro:IPR012336); BEST Arabidopsis thaliana protein match is: Glutathione S-transferase family protein (TAIR:AT5G02790.1); Has 2794 Blast 

hits to 2712 proteins in 545 species: Archae - 4; Bacteria - 768; Metazoa - 398; Fungi - 95; Plants - 1147; Viruses - 0; Other Eukaryotes - 382 

(source: NCBI BLink). & (gnl|cdd|48130 : 168.0) no description available & (gnl|cdd|35627 : 167.0) no description available (original description: 

no original description) 

26.9 misc.glutathione S transferases ca01g02960 -1.088  

(at5g41210 : 188.0) Encodes glutathione transferase belonging to the theta class of GSTs. Naming convention according to Wagner et al. (2002).; 

glutathione S-transferase THETA 1 (GSTT1); FUNCTIONS IN: glutathione transferase activity; INVOLVED IN: toxin catabolic process; 

LOCATED IN: peroxisome, cytoplasm; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Thioredoxin fold (InterPro:IPR012335), Glutathione S-transferase, C-terminal-like (InterPro:IPR010987), Glutathione S-

transferase/chloride channel, C-terminal (InterPro:IPR017933), Glutathione S-transferase, N-terminal (InterPro:IPR004045), Thioredoxin-like fold 

(InterPro:IPR012336); BEST Arabidopsis thaliana protein match is: glutathione S-transferase THETA 3 (TAIR:AT5G41220.1); Has 1807 Blast hits 

to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: 

NCBI BLink). & (gnl|cdd|48110 : 99.9) no description available & (gnl|cdd|36085 : 83.9) no description available (original description: no original 

description) 

26.9 misc.glutathione S transferases ca03g05850 2.438  

(gnl|cdd|35627 : 216.0) no description available & (at1g74590 : 213.0) Encodes glutathione transferase belonging to the tau class of GSTs. Naming 

convention according to Wagner et al. (2002).; glutathione S-transferase TAU 10 (GSTU10); CONTAINS InterPro DOMAIN/s: Thioredoxin fold 

(InterPro:IPR012335), Glutathione S-transferase, C-terminal-like (InterPro:IPR010987), Glutathione S-transferase/chloride channel, C-terminal 

(InterPro:IPR017933), Glutathione S-transferase, N-terminal (InterPro:IPR004045), Thioredoxin-like fold (InterPro:IPR012336); BEST 

Arabidopsis thaliana protein match is: glutathione S-transferase tau 9 (TAIR:AT5G62480.1); Has 7913 Blast hits to 7893 proteins in 1194 species: 

Archae - 0; Bacteria - 4117; Metazoa - 967; Fungi - 129; Plants - 1952; Viruses - 0; Other Eukaryotes - 748 (source: NCBI BLink). & 

(gnl|cdd|48112 : 141.0) no description available (original description: no original description) 

26.9 misc.glutathione S transferases ca11g06000 -1.771  

(at1g10360 : 240.0) Encodes glutathione transferase belonging to the tau class of GSTs. Naming convention according to Wagner et al. (2002).; 

glutathione S-transferase TAU 18 (GSTU18); CONTAINS InterPro DOMAIN/s: Thioredoxin fold (InterPro:IPR012335), Glutathione S-transferase, 

C-terminal (InterPro:IPR004046), Glutathione S-transferase, C-terminal-like (InterPro:IPR010987), Glutathione S-transferase/chloride channel, C-

terminal (InterPro:IPR017933), Glutathione S-transferase, N-terminal (InterPro:IPR004045), Thioredoxin-like fold (InterPro:IPR012336); BEST 

Arabidopsis thaliana protein match is: Glutathione S-transferase family protein (TAIR:AT1G10370.1); Has 5056 Blast hits to 5041 proteins in 1030 

species: Archae - 0; Bacteria - 2429; Metazoa - 208; Fungi - 116; Plants - 1907; Viruses - 0; Other Eukaryotes - 396 (source: NCBI BLink). & 

(gnl|cdd|35627 : 213.0) no description available & (gnl|cdd|48112 : 133.0) no description available (original description: no original description) 

26.9 misc.glutathione S transferases ca07g16250 -1.478  

(gnl|cdd|35627 : 149.0) no description available & (at1g17170 : 139.0) Encodes glutathione transferase belonging to the tau class of GSTs. Naming 

convention according to Wagner et al. (2002).; glutathione S-transferase TAU 24 (GSTU24); FUNCTIONS IN: glutathione transferase activity, 

glutathione binding; INVOLVED IN: response to cyclopentenone, toxin catabolic process; LOCATED IN: cytoplasm; EXPRESSED IN: 15 plant 

structures; EXPRESSED DURING: 6 growth stages; CONTAINS InterPro DOMAIN/s: Thioredoxin fold (InterPro:IPR012335), Glutathione S-

transferase, C-terminal (InterPro:IPR004046), Glutathione S-transferase, C-terminal-like (InterPro:IPR010987), Glutathione S-transferase/chloride 

channel, C-terminal (InterPro:IPR017933), Glutathione S-transferase, N-terminal (InterPro:IPR004045), Thioredoxin-like fold 

(InterPro:IPR012336); BEST Arabidopsis thaliana protein match is: glutathione S-transferase TAU 25 (TAIR:AT1G17180.1); Has 6259 Blast hits 

to 6243 proteins in 1151 species: Archae - 0; Bacteria - 2699; Metazoa - 624; Fungi - 140; Plants - 2013; Viruses - 0; Other Eukaryotes - 783 

(source: NCBI BLink). & (gnl|cdd|48607 : 108.0) no description available (original description: no original description) 

26.9 misc.glutathione S transferases ca07g16260 -1.396  

(at1g17180 : 293.0) Encodes glutathione transferase belonging to the tau class of GSTs. Naming convention according to Wagner et al. (2002).; 

glutathione S-transferase TAU 25 (GSTU25); CONTAINS InterPro DOMAIN/s: Thioredoxin fold (InterPro:IPR012335), Glutathione S-transferase, 

C-terminal (InterPro:IPR004046), Glutathione S-transferase, C-terminal-like (InterPro:IPR010987), Glutathione S-transferase/chloride channel, C-

terminal (InterPro:IPR017933), Glutathione S-transferase, N-terminal (InterPro:IPR004045), Thioredoxin-like fold (InterPro:IPR012336); BEST 

Arabidopsis thaliana protein match is: glutathione S-transferase TAU 24 (TAIR:AT1G17170.1); Has 6324 Blast hits to 6297 proteins in 1135 

species: Archae - 0; Bacteria - 2853; Metazoa - 581; Fungi - 157; Plants - 1982; Viruses - 0; Other Eukaryotes - 751 (source: NCBI BLink). & 

(gnl|cdd|35627 : 248.0) no description available & (gnl|cdd|48112 : 158.0) no description available (original description: no original description) 

26.9 misc.glutathione S transferases ca07g16230 -1.133  
(at1g17180 : 150.0) Encodes glutathione transferase belonging to the tau class of GSTs. Naming convention according to Wagner et al. (2002).; 

glutathione S-transferase TAU 25 (GSTU25); CONTAINS InterPro DOMAIN/s: Thioredoxin fold (InterPro:IPR012335), Glutathione S-transferase, 
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C-terminal (InterPro:IPR004046), Glutathione S-transferase, C-terminal-like (InterPro:IPR010987), Glutathione S-transferase/chloride channel, C-

terminal (InterPro:IPR017933), Glutathione S-transferase, N-terminal (InterPro:IPR004045), Thioredoxin-like fold (InterPro:IPR012336); BEST 

Arabidopsis thaliana protein match is: glutathione S-transferase TAU 24 (TAIR:AT1G17170.1); Has 6324 Blast hits to 6297 proteins in 1135 

species: Archae - 0; Bacteria - 2853; Metazoa - 581; Fungi - 157; Plants - 1982; Viruses - 0; Other Eukaryotes - 751 (source: NCBI BLink). & 

(gnl|cdd|48112 : 116.0) no description available & (gnl|cdd|35627 : 102.0) no description available (original description: no original description) 

26.9 misc.glutathione S transferases ca10g02010 -1.009  

(at1g17180 : 249.0) Encodes glutathione transferase belonging to the tau class of GSTs. Naming convention according to Wagner et al. (2002).; 

glutathione S-transferase TAU 25 (GSTU25); CONTAINS InterPro DOMAIN/s: Thioredoxin fold (InterPro:IPR012335), Glutathione S-transferase, 

C-terminal (InterPro:IPR004046), Glutathione S-transferase, C-terminal-like (InterPro:IPR010987), Glutathione S-transferase/chloride channel, C-

terminal (InterPro:IPR017933), Glutathione S-transferase, N-terminal (InterPro:IPR004045), Thioredoxin-like fold (InterPro:IPR012336); BEST 

Arabidopsis thaliana protein match is: glutathione S-transferase TAU 24 (TAIR:AT1G17170.1); Has 6324 Blast hits to 6297 proteins in 1135 

species: Archae - 0; Bacteria - 2853; Metazoa - 581; Fungi - 157; Plants - 1982; Viruses - 0; Other Eukaryotes - 751 (source: NCBI BLink). & 

(gnl|cdd|35627 : 220.0) no description available & (gnl|cdd|48112 : 140.0) no description available (original description: no original description) 

26.9 misc.glutathione S transferases ca02g04610 3.723  

(at1g17180 : 290.0) Encodes glutathione transferase belonging to the tau class of GSTs. Naming convention according to Wagner et al. (2002).; 

glutathione S-transferase TAU 25 (GSTU25); CONTAINS InterPro DOMAIN/s: Thioredoxin fold (InterPro:IPR012335), Glutathione S-transferase, 

C-terminal (InterPro:IPR004046), Glutathione S-transferase, C-terminal-like (InterPro:IPR010987), Glutathione S-transferase/chloride channel, C-

terminal (InterPro:IPR017933), Glutathione S-transferase, N-terminal (InterPro:IPR004045), Thioredoxin-like fold (InterPro:IPR012336); BEST 

Arabidopsis thaliana protein match is: glutathione S-transferase TAU 24 (TAIR:AT1G17170.1); Has 6324 Blast hits to 6297 proteins in 1135 

species: Archae - 0; Bacteria - 2853; Metazoa - 581; Fungi - 157; Plants - 1982; Viruses - 0; Other Eukaryotes - 751 (source: NCBI BLink). & 

(gnl|cdd|35627 : 248.0) no description available & (gnl|cdd|48112 : 161.0) no description available (original description: no original description) 

26.9 misc.glutathione S transferases ca09g05790 1.11  

(gnl|cdd|35627 : 214.0) no description available & (at3g09270 : 195.0) Encodes glutathione transferase belonging to the tau class of GSTs. Naming 

convention according to Wagner et al. (2002).; glutathione S-transferase TAU 8 (GSTU8); FUNCTIONS IN: glutathione transferase activity; 

INVOLVED IN: response to cadmium ion, toxin catabolic process; LOCATED IN: cytoplasm; EXPRESSED IN: 7 plant structures; EXPRESSED 

DURING: LP.06 six leaves visible, LP.04 four leaves visible, 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro 

DOMAIN/s: Thioredoxin fold (InterPro:IPR012335), Glutathione S-transferase, C-terminal (InterPro:IPR004046), Glutathione S-transferase, C-

terminal-like (InterPro:IPR010987), Glutathione S-transferase/chloride channel, C-terminal (InterPro:IPR017933), Glutathione S-transferase, N-

terminal (InterPro:IPR004045), Thioredoxin-like fold (InterPro:IPR012336); BEST Arabidopsis thaliana protein match is: glutathione S-transferase 

tau 7 (TAIR:AT2G29420.1); Has 7045 Blast hits to 7029 proteins in 1100 species: Archae - 0; Bacteria - 3564; Metazoa - 831; Fungi - 183; Plants - 

2012; Viruses - 0; Other Eukaryotes - 455 (source: NCBI BLink). & (gnl|cdd|48112 : 134.0) no description available (original description: no 

original description) 

26.9 misc.glutathione S transferases ca10g14270 1.214  

(gnl|cdd|35627 : 219.0) no description available & (at3g09270 : 184.0) Encodes glutathione transferase belonging to the tau class of GSTs. Naming 

convention according to Wagner et al. (2002).; glutathione S-transferase TAU 8 (GSTU8); FUNCTIONS IN: glutathione transferase activity; 

INVOLVED IN: response to cadmium ion, toxin catabolic process; LOCATED IN: cytoplasm; EXPRESSED IN: 7 plant structures; EXPRESSED 

DURING: LP.06 six leaves visible, LP.04 four leaves visible, 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro 

DOMAIN/s: Thioredoxin fold (InterPro:IPR012335), Glutathione S-transferase, C-terminal (InterPro:IPR004046), Glutathione S-transferase, C-

terminal-like (InterPro:IPR010987), Glutathione S-transferase/chloride channel, C-terminal (InterPro:IPR017933), Glutathione S-transferase, N-

terminal (InterPro:IPR004045), Thioredoxin-like fold (InterPro:IPR012336); BEST Arabidopsis thaliana protein match is: glutathione S-transferase 

tau 7 (TAIR:AT2G29420.1); Has 7045 Blast hits to 7029 proteins in 1100 species: Archae - 0; Bacteria - 3564; Metazoa - 831; Fungi - 183; Plants - 

2012; Viruses - 0; Other Eukaryotes - 455 (source: NCBI BLink). & (gnl|cdd|48112 : 164.0) no description available (original description: no 

original description) 

26.9 misc.glutathione S transferases ca03g02910 1.728  

(gnl|cdd|35627 : 204.0) no description available & (at3g09270 : 161.0) Encodes glutathione transferase belonging to the tau class of GSTs. Naming 

convention according to Wagner et al. (2002).; glutathione S-transferase TAU 8 (GSTU8); FUNCTIONS IN: glutathione transferase activity; 

INVOLVED IN: response to cadmium ion, toxin catabolic process; LOCATED IN: cytoplasm; EXPRESSED IN: 7 plant structures; EXPRESSED 

DURING: LP.06 six leaves visible, LP.04 four leaves visible, 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro 

DOMAIN/s: Thioredoxin fold (InterPro:IPR012335), Glutathione S-transferase, C-terminal (InterPro:IPR004046), Glutathione S-transferase, C-

terminal-like (InterPro:IPR010987), Glutathione S-transferase/chloride channel, C-terminal (InterPro:IPR017933), Glutathione S-transferase, N-

terminal (InterPro:IPR004045), Thioredoxin-like fold (InterPro:IPR012336); BEST Arabidopsis thaliana protein match is: glutathione S-transferase 

tau 7 (TAIR:AT2G29420.1); Has 7045 Blast hits to 7029 proteins in 1100 species: Archae - 0; Bacteria - 3564; Metazoa - 831; Fungi - 183; Plants - 

2012; Viruses - 0; Other Eukaryotes - 455 (source: NCBI BLink). & (gnl|cdd|48112 : 131.0) no description available (original description: no 

original description) 

26.9 misc.glutathione S transferases ca09g05990 1.798  

(gnl|cdd|35627 : 204.0) no description available & (at3g09270 : 189.0) Encodes glutathione transferase belonging to the tau class of GSTs. Naming 

convention according to Wagner et al. (2002).; glutathione S-transferase TAU 8 (GSTU8); FUNCTIONS IN: glutathione transferase activity; 

INVOLVED IN: response to cadmium ion, toxin catabolic process; LOCATED IN: cytoplasm; EXPRESSED IN: 7 plant structures; EXPRESSED 

DURING: LP.06 six leaves visible, LP.04 four leaves visible, 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro 

DOMAIN/s: Thioredoxin fold (InterPro:IPR012335), Glutathione S-transferase, C-terminal (InterPro:IPR004046), Glutathione S-transferase, C-

terminal-like (InterPro:IPR010987), Glutathione S-transferase/chloride channel, C-terminal (InterPro:IPR017933), Glutathione S-transferase, N-

terminal (InterPro:IPR004045), Thioredoxin-like fold (InterPro:IPR012336); BEST Arabidopsis thaliana protein match is: glutathione S-transferase 

tau 7 (TAIR:AT2G29420.1); Has 7045 Blast hits to 7029 proteins in 1100 species: Archae - 0; Bacteria - 3564; Metazoa - 831; Fungi - 183; Plants - 

2012; Viruses - 0; Other Eukaryotes - 455 (source: NCBI BLink). & (gnl|cdd|48607 : 111.0) no description available (original description: no 

original description) 

26.9 misc.glutathione S transferases ca09g06090 2.072  
(gnl|cdd|35627 : 215.0) no description available & (at3g09270 : 181.0) Encodes glutathione transferase belonging to the tau class of GSTs. Naming 

convention according to Wagner et al. (2002).; glutathione S-transferase TAU 8 (GSTU8); FUNCTIONS IN: glutathione transferase activity; 
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INVOLVED IN: response to cadmium ion, toxin catabolic process; LOCATED IN: cytoplasm; EXPRESSED IN: 7 plant structures; EXPRESSED 

DURING: LP.06 six leaves visible, LP.04 four leaves visible, 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro 

DOMAIN/s: Thioredoxin fold (InterPro:IPR012335), Glutathione S-transferase, C-terminal (InterPro:IPR004046), Glutathione S-transferase, C-

terminal-like (InterPro:IPR010987), Glutathione S-transferase/chloride channel, C-terminal (InterPro:IPR017933), Glutathione S-transferase, N-

terminal (InterPro:IPR004045), Thioredoxin-like fold (InterPro:IPR012336); BEST Arabidopsis thaliana protein match is: glutathione S-transferase 

tau 7 (TAIR:AT2G29420.1); Has 7045 Blast hits to 7029 proteins in 1100 species: Archae - 0; Bacteria - 3564; Metazoa - 831; Fungi - 183; Plants - 

2012; Viruses - 0; Other Eukaryotes - 455 (source: NCBI BLink). & (gnl|cdd|48607 : 129.0) no description available (original description: no 

original description) 

26.9 misc.glutathione S transferases ca09g03110 2.188  

(gnl|cdd|35627 : 215.0) no description available & (at3g09270 : 185.0) Encodes glutathione transferase belonging to the tau class of GSTs. Naming 

convention according to Wagner et al. (2002).; glutathione S-transferase TAU 8 (GSTU8); FUNCTIONS IN: glutathione transferase activity; 

INVOLVED IN: response to cadmium ion, toxin catabolic process; LOCATED IN: cytoplasm; EXPRESSED IN: 7 plant structures; EXPRESSED 

DURING: LP.06 six leaves visible, LP.04 four leaves visible, 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro 

DOMAIN/s: Thioredoxin fold (InterPro:IPR012335), Glutathione S-transferase, C-terminal (InterPro:IPR004046), Glutathione S-transferase, C-

terminal-like (InterPro:IPR010987), Glutathione S-transferase/chloride channel, C-terminal (InterPro:IPR017933), Glutathione S-transferase, N-

terminal (InterPro:IPR004045), Thioredoxin-like fold (InterPro:IPR012336); BEST Arabidopsis thaliana protein match is: glutathione S-transferase 

tau 7 (TAIR:AT2G29420.1); Has 7045 Blast hits to 7029 proteins in 1100 species: Archae - 0; Bacteria - 3564; Metazoa - 831; Fungi - 183; Plants - 

2012; Viruses - 0; Other Eukaryotes - 455 (source: NCBI BLink). & (gnl|cdd|48112 : 150.0) no description available (original description: no 

original description) 

26.9 misc.glutathione S transferases ca09g03100 2.461  

(gnl|cdd|35627 : 217.0) no description available & (at3g09270 : 194.0) Encodes glutathione transferase belonging to the tau class of GSTs. Naming 

convention according to Wagner et al. (2002).; glutathione S-transferase TAU 8 (GSTU8); FUNCTIONS IN: glutathione transferase activity; 

INVOLVED IN: response to cadmium ion, toxin catabolic process; LOCATED IN: cytoplasm; EXPRESSED IN: 7 plant structures; EXPRESSED 

DURING: LP.06 six leaves visible, LP.04 four leaves visible, 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro 

DOMAIN/s: Thioredoxin fold (InterPro:IPR012335), Glutathione S-transferase, C-terminal (InterPro:IPR004046), Glutathione S-transferase, C-

terminal-like (InterPro:IPR010987), Glutathione S-transferase/chloride channel, C-terminal (InterPro:IPR017933), Glutathione S-transferase, N-

terminal (InterPro:IPR004045), Thioredoxin-like fold (InterPro:IPR012336); BEST Arabidopsis thaliana protein match is: glutathione S-transferase 

tau 7 (TAIR:AT2G29420.1); Has 7045 Blast hits to 7029 proteins in 1100 species: Archae - 0; Bacteria - 3564; Metazoa - 831; Fungi - 183; Plants - 

2012; Viruses - 0; Other Eukaryotes - 455 (source: NCBI BLink). & (gnl|cdd|48607 : 136.0) no description available (original description: no 

original description) 

26.9 misc.glutathione S transferases ca01g18630 3.094  

(at3g09270 : 213.0) Encodes glutathione transferase belonging to the tau class of GSTs. Naming convention according to Wagner et al. (2002).; 

glutathione S-transferase TAU 8 (GSTU8); FUNCTIONS IN: glutathione transferase activity; INVOLVED IN: response to cadmium ion, toxin 

catabolic process; LOCATED IN: cytoplasm; EXPRESSED IN: 7 plant structures; EXPRESSED DURING: LP.06 six leaves visible, LP.04 four 

leaves visible, 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Thioredoxin fold (InterPro:IPR012335), 

Glutathione S-transferase, C-terminal (InterPro:IPR004046), Glutathione S-transferase, C-terminal-like (InterPro:IPR010987), Glutathione S-

transferase/chloride channel, C-terminal (InterPro:IPR017933), Glutathione S-transferase, N-terminal (InterPro:IPR004045), Thioredoxin-like fold 

(InterPro:IPR012336); BEST Arabidopsis thaliana protein match is: glutathione S-transferase tau 7 (TAIR:AT2G29420.1); Has 7045 Blast hits to 

7029 proteins in 1100 species: Archae - 0; Bacteria - 3564; Metazoa - 831; Fungi - 183; Plants - 2012; Viruses - 0; Other Eukaryotes - 455 (source: 

NCBI BLink). & (gnl|cdd|35627 : 208.0) no description available & (gnl|cdd|48112 : 141.0) no description available (original description: no 

original description) 

26.9 misc.glutathione S transferases ca08g13550 1.76  

(at2g02390 : 291.0) Encodes glutathione transferase belonging to the zeta class of GSTs. Naming convention according to Wagner et al. (2002). The 

protein undergoes spontaneous thiolation following treatment with the  oxidant tert-butylhydroperoxide.; glutathione S-transferase zeta 1 (GSTZ1); 

FUNCTIONS IN: glutathione transferase activity, catalytic activity; INVOLVED IN: toxin catabolic process; LOCATED IN: cytoplasm; 

EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Thioredoxin fold 

(InterPro:IPR012335), Maleylacetoacetate isomerase (InterPro:IPR005955), Glutathione S-transferase, C-terminal (InterPro:IPR004046), 

Glutathione S-transferase/chloride channel, C-terminal (InterPro:IPR017933), Glutathione S-transferase, N-terminal (InterPro:IPR004045), 

Glutathione S-transferase, C-terminal-like (InterPro:IPR010987), Thioredoxin-like fold (InterPro:IPR012336); BEST Arabidopsis thaliana protein 

match is: glutathione S-transferase (class zeta) 2 (TAIR:AT2G02380.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; 

Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|36086 : 276.0) 

no description available & (gnl|cdd|48118 : 157.0) no description available (original description: no original description) 

26.9 misc.glutathione S transferases ca02g18880 -1.055  

(at1g65820 : 202.0) microsomal glutathione s-transferase, putative; CONTAINS InterPro DOMAIN/s: Membrane-associated, 

eicosanoid/glutathione metabolism (MAPEG) protein (InterPro:IPR001129); Has 388 Blast hits to 388 proteins in 129 species: Archae - 0; Bacteria 

- 4; Metazoa - 195; Fungi - 88; Plants - 65; Viruses - 0; Other Eukaryotes - 36 (source: NCBI BLink). & (gnl|cdd|85252 : 113.0) no description 

available (original description: no original description) 
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20.2 stress.abiotic ca02g00990 -1.4 

(at5g15330 : 258.0) SPX domain gene 4 (SPX4); CONTAINS InterPro DOMAIN/s: SPX, N-terminal (InterPro:IPR004331); BEST Arabidopsis 

thaliana protein match is: SPX  domain gene 1 (TAIR:AT5G20150.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria 

- 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|36376 : 198.0) no 

description available & (gnl|cdd|66759 : 115.0) no description available (original description: no original description) 

20.2 stress.abiotic ca05g13290 -1.277 

(at4g39640 : 687.0) The gene encodes a gamma-glutamyltransferase (AKA gamma-glutamyl transpeptidase, EC 2.3.2.2) that is  located in  vascular 

tissues (predominantly phloem) of leaves and is involved in the degradation of glutathione. The encoded enzyme also mitigates oxidative stress by 

metabolizing GSSG (oxidized form of GSH - glutathione) in the apoplast.; gamma-glutamyl transpeptidase 1 (GGT1); FUNCTIONS IN: gamma-

glutamyltransferase activity, glutathione gamma-glutamylcysteinyltransferase activity; INVOLVED IN: response to oxidative stress, glutathione 

catabolic process; LOCATED IN: apoplast, plant-type cell wall; EXPRESSED IN: 26 plant structures; EXPRESSED DURING: 10 growth stages; 

CONTAINS InterPro DOMAIN/s: Gamma-glutamyltranspeptidase (InterPro:IPR000101); BEST Arabidopsis thaliana protein match is: gamma-

glutamyl transpeptidase 2 (TAIR:AT4G39650.1); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 

974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|37621 : 615.0) no description available & 

(gnl|cdd|85189 : 524.0) no description available (original description: no original description) 

20.2 stress.abiotic ca10g11570 1.121 

(at2g37570 : 721.0) encodes a protein that can complement the salt-sensitive phenotype of a calcineurin (CaN)-deficient yeast mutant. This gene 

occurs in a single-copy and is 75% identical to tobacco SLT1 gene.; sodium- and lithium-tolerant 1 (SLT1); FUNCTIONS IN: molecular_function 

unknown; INVOLVED IN: hyperosmotic salinity response; LOCATED IN: cellular_component unknown; EXPRESSED IN: 24 plant structures; 

EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: HSP20-like chaperone (InterPro:IPR008978); BEST Arabidopsis 

thaliana protein match is: HSP20-like chaperones superfamily protein (TAIR:AT5G02480.1); Has 35333 Blast hits to 34131 proteins in 2444 

species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). 

(original description: no original description) 

20.2 stress.abiotic ca12g12320 1.536 

(at5g64940 : 307.0) Encodes a member of ATH subfamily of ATP-binding cassette (ABC) proteins.; ABC2 homolog 13 (ATH13); FUNCTIONS 

IN: transporter activity; INVOLVED IN: transport; LOCATED IN: chloroplast, chloroplast envelope; EXPRESSED IN: 22 plant structures; 

EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: ABC-1 (InterPro:IPR004147), Protein kinase-like domain 

(InterPro:IPR011009); BEST Arabidopsis thaliana protein match is: Protein kinase superfamily protein (TAIR:AT3G07700.2); Has 30201 Blast hits 

to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 

(source: NCBI BLink). & (gnl|cdd|36449 : 174.0) no description available & (gnl|cdd|31005 : 165.0) no description available (original description: 

no original description) 

20.2 stress.abiotic ca02g29330 1.814 

(at3g01420 : 989.0) Encodes an alpha-dioxygenase involved in protection against oxidative stress and cell death. Induced in response to Salicylic 

acid and oxidative stress.  Independent of NPR1 in  induction by salicylic acid.; DOX1; FUNCTIONS IN: lipoxygenase activity; INVOLVED IN: in 

6 processes; LOCATED IN: endomembrane system; EXPRESSED IN: 9 plant structures; EXPRESSED DURING: 4 anthesis; CONTAINS InterPro 

DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Haem peroxidase, animal (InterPro:IPR002007); BEST Arabidopsis thaliana protein match is: 

alpha dioxygenase (TAIR:AT1G73680.1); Has 1465 Blast hits to 1381 proteins in 214 species: Archae - 0; Bacteria - 94; Metazoa - 1085; Fungi - 

168; Plants - 70; Viruses - 1; Other Eukaryotes - 47 (source: NCBI BLink). & (gnl|cdd|66752 : 416.0) no description available & (gnl|cdd|37619 : 

402.0) no description available (original description: no original description) 

20.2 stress.abiotic ca03g08390 6.73 

(at2g47770 : 125.0) Encodes a membrane-bound protein designated AtTSPO (Arabidopsis thaliana TSPO-related). AtTSPO is related to the 

bacterial outer membrane tryptophan-rich sensory protein (TspO) and the mammalian mitochondrial 18 kDa Translocator Protein (18 kDa TSPO), 

members of the TspO/MBR domain-containing membrane proteins. Mainly detected in dry seeds, but can be induced in vegetative tissues by 

osmotic or salt stress or abscisic acid treatment. Located in endoplasmic reticulum and the Golgi stacks.; TSPO(outer membrane tryptophan-rich 

sensory protein)-related (TSPO); CONTAINS InterPro DOMAIN/s: TspO/MBR-related protein (InterPro:IPR004307); Has 567 Blast hits to 567 

proteins in 188 species: Archae - 24; Bacteria - 226; Metazoa - 151; Fungi - 6; Plants - 53; Viruses - 0; Other Eukaryotes - 107 (source: NCBI 

BLink). & (gnl|cdd|66729 : 80.3) no description available (original description: no original description) 

20.2.2 stress.abiotic.cold ca07g10460 -2.787 

(at1g05260 : 201.0) Encodes a cold-inducible cationic peroxidase that is involved in the stress response. In response to low temperature, RCI3 

transcripts accumulate in the aerial part and in roots of etiolated seedlings but only in roots of light-grown seedlings.; RARE COLD INDUCIBLE 

GENE 3 (RCI3); FUNCTIONS IN: peroxidase activity; INVOLVED IN: response to desiccation, response to cold, hyperosmotic salinity response; 

LOCATED IN: endoplasmic reticulum; EXPRESSED IN: 12 plant structures; EXPRESSED DURING: 4 anthesis, petal differentiation and 

expansion stage, E expanded cotyledon stage; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase 

(InterPro:IPR000823), Peroxidases heam-ligand binding site (InterPro:IPR019793), Peroxidase, active site (InterPro:IPR019794), Haem peroxidase, 

plant/fungal/bacterial (InterPro:IPR002016); BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT3G21770.1); 

Has 4433 Blast hits to 4402 proteins in 259 species: Archae - 0; Bacteria - 4; Metazoa - 3; Fungi - 76; Plants - 4304; Viruses - 0; Other Eukaryotes - 

46 (source: NCBI BLink). & (gnl|cdd|29388 : 168.0) no description available (original description: no original description) 

20.2.2 stress.abiotic.cold ca07g10450 -2.341 

(at1g05260 : 261.0) Encodes a cold-inducible cationic peroxidase that is involved in the stress response. In response to low temperature, RCI3 

transcripts accumulate in the aerial part and in roots of etiolated seedlings but only in roots of light-grown seedlings.; RARE COLD INDUCIBLE 

GENE 3 (RCI3); FUNCTIONS IN: peroxidase activity; INVOLVED IN: response to desiccation, response to cold, hyperosmotic salinity response; 

LOCATED IN: endoplasmic reticulum; EXPRESSED IN: 12 plant structures; EXPRESSED DURING: 4 anthesis, petal differentiation and 

expansion stage, E expanded cotyledon stage; CONTAINS InterPro DOMAIN/s: Haem peroxidase (InterPro:IPR010255), Plant peroxidase 

(InterPro:IPR000823), Peroxidases heam-ligand binding site (InterPro:IPR019793), Peroxidase, active site (InterPro:IPR019794), Haem peroxidase, 

plant/fungal/bacterial (InterPro:IPR002016); BEST Arabidopsis thaliana protein match is: Peroxidase superfamily protein (TAIR:AT3G21770.1); 
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Has 4433 Blast hits to 4402 proteins in 259 species: Archae - 0; Bacteria - 4; Metazoa - 3; Fungi - 76; Plants - 4304; Viruses - 0; Other Eukaryotes - 

46 (source: NCBI BLink). & (gnl|cdd|29388 : 258.0) no description available (original description: no original description) 

20.2.2 stress.abiotic.cold ca09g06980 -1.686 

(at3g55990 : 630.0) Encodes ESK1 (Eskimo1).  A member of a large gene family of DUF231 domain proteins whose members encode a total of 45 

proteins of unknown function.  ESK1 functions as a negative regulator of cold acclimation.  Mutations in the ESK1 gene provides strong freezing 

tolerance.  A member of the TBL (TRICHOME BIREFRINGENCE-LIKE) gene family containing a plant-specific DUF231 (domain of unknown 

function) domain. TBL gene family has 46 members, two of which (TBR/AT5G06700 and TBL3/AT5G01360) have been shown to be involved in 

the synthesis and deposition of secondary wall cellulose, presumably by influencing the esterification state of pectic polymers. A nomenclature for 

this gene family has been proposed (Volker Bischoff & Wolf Scheible, 2010, personal communication).; ESKIMO 1 (ESK1); FUNCTIONS IN: 

molecular_function unknown; INVOLVED IN: response to freezing, positive regulation of transcription, response to cold; LOCATED IN: 

cellular_component unknown; EXPRESSED IN: stem, fruit, root, flower, leaf; CONTAINS InterPro DOMAIN/s: Protein of unknown function 

DUF231, plant (InterPro:IPR004253); BEST Arabidopsis thaliana protein match is: TRICHOME BIREFRINGENCE-LIKE 28 

(TAIR:AT2G40150.1); Has 1336 Blast hits to 1309 proteins in 28 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 2; Plants - 1334; Viruses - 

0; Other Eukaryotes - 0 (source: NCBI BLink). & (gnl|cdd|72785 : 173.0) no description available (original description: no original description) 

20.2.2 stress.abiotic.cold ca03g18550 -1.121 

(at5g23950 : 134.0) Calcium-dependent lipid-binding (CaLB domain) family protein; CONTAINS InterPro DOMAIN/s: C2 calcium/lipid-binding 

domain, CaLB (InterPro:IPR008973), C2 calcium-dependent membrane targeting (InterPro:IPR000008); BEST Arabidopsis thaliana protein match 

is: Calcium-dependent lipid-binding (CaLB domain) family protein (TAIR:AT1G07310.1); Has 7173 Blast hits to 1801 proteins in 194 species: 

Archae - 14; Bacteria - 856; Metazoa - 2022; Fungi - 1141; Plants - 806; Viruses - 64; Other Eukaryotes - 2270 (source: NCBI BLink). (original 

description: no original description) 

20.2.2 stress.abiotic.cold ca07g20130 1.003 

(at5g55530 : 368.0) Calcium-dependent lipid-binding (CaLB domain) family protein; FUNCTIONS IN: molecular_function unknown; INVOLVED 

IN: biological_process unknown; LOCATED IN: chloroplast; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; 

CONTAINS InterPro DOMAIN/s: C2 calcium/lipid-binding domain, CaLB (InterPro:IPR008973), C2 calcium-dependent membrane targeting 

(InterPro:IPR000008); BEST Arabidopsis thaliana protein match is: Calcium-dependent lipid-binding (CaLB domain) family protein 

(TAIR:AT1G50570.2); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 

531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). (original description: no original description) 

20.2.2 stress.abiotic.cold ca01g15950 1.01 

(at3g17020 : 215.0) Adenine nucleotide alpha hydrolases-like superfamily protein; FUNCTIONS IN: molecular_function unknown; INVOLVED 

IN: response to cold, response to stress; LOCATED IN: plasma membrane; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 

growth stages; CONTAINS InterPro DOMAIN/s: UspA (InterPro:IPR006016), Rossmann-like alpha/beta/alpha sandwich fold 

(InterPro:IPR014729), Universal stress protein A (InterPro:IPR006015); BEST Arabidopsis thaliana protein match is: Adenine nucleotide alpha 

hydrolases-like superfamily protein (TAIR:AT3G03270.2); Has 3326 Blast hits to 3271 proteins in 769 species: Archae - 372; Bacteria - 2020; 

Metazoa - 115; Fungi - 79; Plants - 685; Viruses - 0; Other Eukaryotes - 55 (source: NCBI BLink). & (gnl|cdd|30165 : 86.3) no description available 

(original description: no original description) 

20.2.2 stress.abiotic.cold ca07g12080 1.274 

(gnl|cdd|29388 : 416.0) no description available & (at1g05260 : 413.0) Encodes a cold-inducible cationic peroxidase that is involved in the stress 

response. In response to low temperature, RCI3 transcripts accumulate in the aerial part and in roots of etiolated seedlings but only in roots of light-

grown seedlings.; RARE COLD INDUCIBLE GENE 3 (RCI3); FUNCTIONS IN: peroxidase activity; INVOLVED IN: response to desiccation, 

response to cold, hyperosmotic salinity response; LOCATED IN: endoplasmic reticulum; EXPRESSED IN: 12 plant structures; EXPRESSED 

DURING: 4 anthesis, petal differentiation and expansion stage, E expanded cotyledon stage; CONTAINS InterPro DOMAIN/s: Haem peroxidase 

(InterPro:IPR010255), Plant peroxidase (InterPro:IPR000823), Peroxidases heam-ligand binding site (InterPro:IPR019793), Peroxidase, active site 

(InterPro:IPR019794), Haem peroxidase, plant/fungal/bacterial (InterPro:IPR002016); BEST Arabidopsis thaliana protein match is: Peroxidase 

superfamily protein (TAIR:AT3G21770.1); Has 4433 Blast hits to 4402 proteins in 259 species: Archae - 0; Bacteria - 4; Metazoa - 3; Fungi - 76; 

Plants - 4304; Viruses - 0; Other Eukaryotes - 46 (source: NCBI BLink). (original description: no original description) 

20.2.2 stress.abiotic.cold ca03g17780 6.403 

(at5g52300 : 117.0) encodes a protein that is induced in expression in response to water deprivation such as cold, high-salt, and dessication. The 

response appears to be via abscisic acid. The promoter region contains two ABA-responsive elements (ABREs) that are required for the 

dehydration-responsive expression of rd29B as cis-acting elements. Protein is a member of a gene family with other members found plants, animals 

and fungi.; LOW-TEMPERATURE-INDUCED 65 (LTI65); FUNCTIONS IN: molecular_function unknown; INVOLVED IN: response to water 

deprivation, response to salt stress, response to cold, abscisic acid mediated signaling pathway, response to abscisic acid stimulus; LOCATED IN: 

cellular_component unknown; EXPRESSED IN: leaf, seed; EXPRESSED DURING: dry seed stage, LP.04 four leaves visible; CONTAINS 

InterPro DOMAIN/s: CAP160 (InterPro:IPR012418); BEST Arabidopsis thaliana protein match is: CAP160 protein (TAIR:AT4G25580.1); Has 

773 Blast hits to 630 proteins in 145 species: Archae - 0; Bacteria - 21; Metazoa - 354; Fungi - 108; Plants - 165; Viruses - 7; Other Eukaryotes - 

118 (source: NCBI BLink). (original description: no original description) 

20.2.3 stress.abiotic.drought/salt ca07g10780 -2.152 

(at3g21620 : 1100.0) ERD (early-responsive to dehydration stress) family protein; FUNCTIONS IN: molecular_function unknown; INVOLVED 

IN: biological_process unknown; LOCATED IN: plasma membrane; EXPRESSED IN: flower; EXPRESSED DURING: petal different iation and 

expansion stage; CONTAINS InterPro DOMAIN/s: Protein of unknown function DUF221 (InterPro:IPR003864); BEST Arabidopsis thaliana 

protein match is: ERD (early-responsive to dehydration stress) family protein (TAIR:AT4G15430.2); Has 1522 Blast hits to 1336 proteins in 200 

species: Archae - 0; Bacteria - 0; Metazoa - 191; Fungi - 725; Plants - 435; Viruses - 0; Other Eukaryotes - 171 (source: NCBI BLink). & 

(gnl|cdd|36349 : 777.0) no description available & (gnl|cdd|66403 : 444.0) no description available (original description: no original description) 

20.2.3 stress.abiotic.drought/salt ca02g11090 -1.676 

(at1g30360 : 384.0) early-responsive to dehydration 4 (ERD4); INVOLVED IN: response to water deprivation; LOCATED IN: plasma membrane, 

chloroplast, vacuole, membrane, chloroplast envelope; EXPRESSED IN: 26 plant structures; EXPRESSED DURING: 14 growth stages; 

CONTAINS InterPro DOMAIN/s: Protein of unknown function DUF221 (InterPro:IPR003864); BEST Arabidopsis thaliana protein match is: ERD 

(early-responsive to dehydration stress) family protein (TAIR:AT4G02900.1); Has 1361 Blast hits to 1266 proteins in 197 species: Archae - 0; 
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Bacteria - 0; Metazoa - 183; Fungi - 651; Plants - 396; Viruses - 0; Other Eukaryotes - 131 (source: NCBI BLink). & (gnl|cdd|36349 : 249.0) no 

description available & (gnl|cdd|66403 : 202.0) no description available (original description: no original description) 

20.2.3 stress.abiotic.drought/salt ca10g13560 -1.57 

(at2g03480 : 840.0) Encodes QUASIMODO2 LIKE2 (QUL2), a paralog of QUASIMODO2 (QUA2). AT1G78240 (QUA2), AT1G13860 (QUL1) 

and AT2G03480 (QUL2) form a clade with a possible role in plant vasculature development.; QUASIMODO2 LIKE 2 (QUL2); LOCATED IN: 

mitochondrion; EXPRESSED IN: male gametophyte, pollen tube; EXPRESSED DURING: L mature pollen stage, M germinated pollen stage; 

CONTAINS InterPro DOMAIN/s: Protein of unknown function DUF248, methyltransferase putative (InterPro:IPR004159); BEST Arabidopsis 

thaliana protein match is: QUASIMODO2 LIKE 1 (TAIR:AT1G13860.3); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; 

Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|66793 : 435.0) 

no description available (original description: no original description) 

20.2.3 stress.abiotic.drought/salt ca11g02770 -1.26 

(gnl|cdd|66831 : 231.0) no description available & (at5g25610 : 186.0) responsive to dehydration 22 (RD22) mediated by ABA; RESPONSIVE TO 

DESSICATION 22 (RD22); FUNCTIONS IN: nutrient reservoir activity; INVOLVED IN: response to desiccation, response to salt stress, response 

to abscisic acid stimulus; LOCATED IN: endomembrane system; EXPRESSED IN: 21 plant structures; EXPRESSED DURING: 13 growth stages; 

CONTAINS InterPro DOMAIN/s: BURP (InterPro:IPR004873); BEST Arabidopsis thaliana protein match is: unknown seed protein like 1 

(TAIR:AT1G49320.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; 

Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: no original description) 

20.2.3 stress.abiotic.drought/salt ca05g00100 -1.204 

(at3g10200 : 842.0) S-adenosyl-L-methionine-dependent methyltransferases superfamily protein; CONTAINS InterPro DOMAIN/s: Protein of 

unknown function DUF248, methyltransferase putative (InterPro:IPR004159); BEST Arabidopsis thaliana protein match is: S-adenosyl-L-

methionine-dependent methyltransferases superfamily protein (TAIR:AT5G04060.1); Has 1192 Blast hits to 1180 proteins in 187 species: Archae - 

1; Bacteria - 301; Metazoa - 2; Fungi - 2; Plants - 876; Viruses - 0; Other Eukaryotes - 10 (source: NCBI BLink). & (gnl|cdd|66793 : 676.0) no 

description available (original description: no original description) 

20.2.3 stress.abiotic.drought/salt ca01g23950 -1.168 

(at1g26850 : 982.0) S-adenosyl-L-methionine-dependent methyltransferases superfamily protein; LOCATED IN: Golgi apparatus, membrane; 

EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Protein of unknown function 

DUF248, methyltransferase putative (InterPro:IPR004159); BEST Arabidopsis thaliana protein match is: S-adenosyl-L-methionine-dependent 

methyltransferases superfamily protein (TAIR:AT4G18030.1); Has 1039 Blast hits to 1012 proteins in 98 species: Archae - 0; Bacteria - 124; 

Metazoa - 0; Fungi - 0; Plants - 910; Viruses - 0; Other Eukaryotes - 5 (source: NCBI BLink). & (gnl|cdd|66793 : 793.0) no description available 

(original description: no original description) 

20.2.3 stress.abiotic.drought/salt ca06g19910 -1.154 

(gnl|cdd|69144 : 126.0) no description available & (at3g06760 : 85.9) Drought-responsive family protein; INVOLVED IN: response to water 

deprivation; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Drought induced 

19/ RING finger protein 114 (InterPro:IPR008598); BEST Arabidopsis thaliana protein match is: Drought-responsive family protein 

(TAIR:AT5G49230.1); Has 224 Blast hits to 224 proteins in 20 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 224; Viruses - 0; 

Other Eukaryotes - 0 (source: NCBI BLink). (original description: no original description) 

20.2.3 stress.abiotic.drought/salt ca05g03920 1.253 

(gnl|cdd|66831 : 240.0) no description available & (at5g25610 : 175.0) responsive to dehydration 22 (RD22) mediated by ABA; RESPONSIVE TO 

DESSICATION 22 (RD22); FUNCTIONS IN: nutrient reservoir activity; INVOLVED IN: response to desiccation, response to salt stress, response 

to abscisic acid stimulus; LOCATED IN: endomembrane system; EXPRESSED IN: 21 plant structures; EXPRESSED DURING: 13 growth stages; 

CONTAINS InterPro DOMAIN/s: BURP (InterPro:IPR004873); BEST Arabidopsis thaliana protein match is: unknown seed protein like 1 

(TAIR:AT1G49320.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; 

Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: no original description) 

20.2.3 stress.abiotic.drought/salt ca01g19190 1.346 

(at4g00750 : 816.0) S-adenosyl-L-methionine-dependent methyltransferases superfamily protein; CONTAINS InterPro DOMAIN/s: Protein of 

unknown function DUF248, methyltransferase putative (InterPro:IPR004159); BEST Arabidopsis thaliana protein match is: S-adenosyl-L-

methionine-dependent methyltransferases superfamily protein (TAIR:AT2G45750.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 

0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|66793 : 742.0) no 

description available (original description: no original description) 

20.2.3 stress.abiotic.drought/salt ca08g12490 1.908 

(gnl|cdd|69144 : 239.0) no description available & (at3g05700 : 210.0) Drought-responsive family protein; CONTAINS InterPro DOMAIN/s: 

Drought induced 19/ RING finger protein 114 (InterPro:IPR008598); BEST Arabidopsis thaliana protein match is: Drought-responsive family 

protein (TAIR:AT5G26990.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; 

Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). (original description: no original description) 

20.2.3 stress.abiotic.drought/salt ca03g28490 2.486 

(at5g62520 : 239.0) Encodes a protein with similarity to RCD1 but without the WWE domain. The protein does have a PARP signature upstream of 

the C-terminal protein interaction domain. The PARP signature may bind NAD+ and attach the ADP-ribose-moiety from NAD+ to the target 

molecule. Its presence suggests a role for the protein in ADP ribosylation. Up-regulated by NaCl. SRO5 and P5CDH (an overlapping gene in the 

antisense orientation) generate 24-nt and 21-nt siRNAs, which together are components of a regulatory loop controlling reactive oxygen species 

(ROS) production and stress response.; similar to RCD one 5 (SRO5); FUNCTIONS IN: NAD+ ADP-ribosyltransferase activity; INVOLVED IN: 

oxygen and reactive oxygen species metabolic process, response to salt stress; LOCATED IN: mitochondrion; EXPRESSED IN: 19 plant structures; 

EXPRESSED DURING: 11 growth stages; CONTAINS InterPro DOMAIN/s: Poly(ADP-ribose) polymerase, catalytic domain 

(InterPro:IPR012317); BEST Arabidopsis thaliana protein match is: similar to RCD one 4 (TAIR:AT3G47720.1); Has 35333 Blast hits to 34131 

proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: 

NCBI BLink). (original description: no original description) 

20.2.1 stress.abiotic.heat ca01g00570 -2.793 

(gnl|cdd|35323 : 1081.0) no description available & (at5g28540 : 1058.0) Encodes the luminal binding protein BiP, an ER-localized member of the 

HSP70 family.  BiP is composed of an N-terminal ATP binding domain and a C-terminal domain that binds to hydrophobic patches on 

improperly/incompletely folded proteins in an ATP-dependent manner. Involved in polar nuclei fusion during proliferation of endosperm nuclei.; 

BIP1; FUNCTIONS IN: ATP binding; INVOLVED IN: protein folding, ER-associated protein catabolic process, response to heat, polar nucleus 
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fusion; LOCATED IN: cell wall, plasma membrane, chloroplast, vacuole, endoplasmic reticulum lumen; EXPRESSED IN: 8 plant structures; 

EXPRESSED DURING: L mature pollen stage, M germinated pollen stage, seedling growth; CONTAINS InterPro DOMAIN/s: Heat shock protein 

70, conserved site (InterPro:IPR018181), Heat shock protein Hsp70 (InterPro:IPR001023), Heat shock protein 70 (InterPro:IPR013126); BEST 

Arabidopsis thaliana protein match is: Heat shock protein 70 (Hsp 70) family protein (TAIR:AT5G42020.1); Has 36391 Blast hits to 35786 proteins 

in 4820 species: Archae - 162; Bacteria - 17493; Metazoa - 3988; Fungi - 1814; Plants - 1283; Viruses - 341; Other Eukaryotes - 11310 (source: 

NCBI BLink). & (gnl|cdd|84440 : 857.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca10g01090 -2.253 

(at5g56000 : 1076.0) HEAT SHOCK PROTEIN 81.4 (Hsp81.4); FUNCTIONS IN: unfolded protein binding, ATP binding; INVOLVED IN: 

protein folding, response to stress; LOCATED IN: cytosol, apoplast, cell wall, nucleus, plasma membrane; EXPRESSED IN: male gametophyte, 

cultured cell, pollen tube; EXPRESSED DURING: L mature pollen stage, M germinated pollen stage; CONTAINS InterPro DOMAIN/s: 

Chaperone protein htpG (InterPro:IPR001404), Heat shock protein Hsp90, conserved site (InterPro:IPR019805), Heat shock protein Hsp90, C-

terminal (InterPro:IPR020576), Heat shock protein Hsp90, N-terminal (InterPro:IPR020575), Ribosomal protein S5 domain 2-type fold 

(InterPro:IPR020568), ATPase-like, ATP-binding domain (InterPro:IPR003594); BEST Arabidopsis thaliana protein match is: heat shock protein 

81-3 (TAIR:AT5G56010.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; 

Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|35242 : 827.0) no description available & (gnl|cdd|84591 : 762.0) no 

description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca04g21920 -1.636 

(at4g24190 : 1073.0) encodes an ortholog of GRP94, an ER-resident HSP90-like protein and is involved in regulation of meristem size and 

organization. Single and double mutant analyses suggest that SHD may be required for the correct folding and/or complex formation of CLV 

proteins. Lines carrying recessive mutations in this locus exhibits expanded shoot meristems, disorganized root meristems, and defective pollen tube 

elongation. Transcript is detected in all tissues examined and is not induced by heat.  Endoplasmin supports the protein secretory pathway and has a 

role in proliferating tissues.; SHEPHERD (SHD); FUNCTIONS IN: unfolded protein binding, ATP binding; INVOLVED IN: in 8 processes; 

LOCATED IN: in 6 components; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 16 growth stages; CONTAINS InterPro 

DOMAIN/s: Chaperone protein htpG (InterPro:IPR001404), Heat shock protein Hsp90, C-terminal (InterPro:IPR020576), Heat shock protein 

Hsp90, N-terminal (InterPro:IPR020575), Molecular chaperone, heat shock protein, endoplasmin (InterPro:IPR015566), ATPase-like, ATP-binding 

domain (InterPro:IPR003594), Heat shock protein Hsp90, conserved site (InterPro:IPR019805), Ribosomal protein S5 domain 2-type fold 

(InterPro:IPR020568); BEST Arabidopsis thaliana protein match is: heat shock protein 90.1 (TAIR:AT5G52640.1); Has 35333 Blast hits to 34131 

proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: 

NCBI BLink). & (gnl|cdd|35243 : 923.0) no description available & (gnl|cdd|84591 : 654.0) no description available (original description: no 

original description) 

20.2.1 stress.abiotic.heat ca10g20680 -1.481 

(at3g12170 : 301.0) Chaperone DnaJ-domain superfamily protein; FUNCTIONS IN: unfolded protein binding, heat shock protein binding; 

INVOLVED IN: protein folding; LOCATED IN: cellular_component unknown; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 

growth stages; CONTAINS InterPro DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ (InterPro:IPR015609), Heat shock protein 

DnaJ, N-terminal (InterPro:IPR001623), Heat shock protein DnaJ (InterPro:IPR003095); BEST Arabidopsis thaliana protein match is: J-domain 

protein 6 (TAIR:AT5G06910.1); Has 23895 Blast hits to 23888 proteins in 3317 species: Archae - 171; Bacteria - 9423; Metazoa - 4258; Fungi - 

2263; Plants - 2420; Viruses - 67; Other Eukaryotes - 5293 (source: NCBI BLink). & (gnl|cdd|35938 : 204.0) no description available & 

(gnl|cdd|30832 : 97.6) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca11g15800 -1.294 

(at3g44110 : 500.0) homologous to the co-chaperon DNAJ protein from E coli; DNAJ homologue 3 (ATJ3); FUNCTIONS IN: unfolded protein 

binding, heat shock protein binding; INVOLVED IN: protein folding, response to salt stress, regulation of ATPase activity; LOCATED IN: 

nucleolus, cell wall, plasma membrane; EXPRESSED IN: 28 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro 

DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ (InterPro:IPR015609), HSP40/DnaJ peptide-binding (InterPro:IPR008971), 

Chaperone DnaJ, C-terminal (InterPro:IPR002939), Heat shock protein DnaJ, N-terminal (InterPro:IPR001623), Heat shock protein DnaJ, 

conserved site (InterPro:IPR018253), Heat shock protein DnaJ, cysteine-rich domain (InterPro:IPR001305), Heat shock protein DnaJ 

(InterPro:IPR003095); BEST Arabidopsis thaliana protein match is: DNAJ homologue 2 (TAIR:AT5G22060.1); Has 26521 Blast hits to 26345 

proteins in 3465 species: Archae - 213; Bacteria - 10015; Metazoa - 4280; Fungi - 2432; Plants - 2547; Viruses - 88; Other Eukaryotes - 6946 

(source: NCBI BLink). & (gnl|cdd|35931 : 390.0) no description available & (gnl|cdd|30832 : 310.0) no description available (original description: 

no original description) 

20.2.1 stress.abiotic.heat ca09g02890 -1.269 

(at5g03160 : 485.0) J domain protein localized in ER lumen. Can partially compensate for the growth defect in jem1 scj1 mutant yeast.; homolog of 

mamallian P58IPK (P58IPK); FUNCTIONS IN: heat shock protein binding, binding; INVOLVED IN: protein folding; LOCATED IN: endoplasmic 

reticulum, plasma membrane, endoplasmic reticulum lumen; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 14 growth stages; 

CONTAINS InterPro DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ (InterPro:IPR015609), Tetratricopeptide-like helical 

(InterPro:IPR011990), Tetratricopeptide TPR2 (InterPro:IPR013105), Heat shock protein DnaJ, N-terminal (InterPro:IPR001623), Tetratricopeptide 

repeat-containing (InterPro:IPR013026), Tetratricopeptide repeat (InterPro:IPR019734), Heat shock protein DnaJ, conserved site 

(InterPro:IPR018253); BEST Arabidopsis thaliana protein match is: DNAJ heat shock family protein (TAIR:AT2G20560.1); Has 32693 Blast hits 

to 30813 proteins in 3428 species: Archae - 634; Bacteria - 13349; Metazoa - 5479; Fungi - 2550; Plants - 3479; Viruses - 15; Other Eukaryotes - 

7187 (source: NCBI BLink). & (gnl|cdd|35770 : 390.0) no description available & (gnl|cdd|30832 : 136.0) no description available (original 

description: no original description) 

20.2.1 stress.abiotic.heat ca04g21880 -1.245 

(at4g36040 : 95.1) Chaperone DnaJ-domain superfamily protein; FUNCTIONS IN: heat shock protein binding; INVOLVED IN: protein folding, 

response to stress; LOCATED IN: nucleus; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 14 growth stages; CONTAINS InterPro 

DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ (InterPro:IPR015609), Heat shock protein DnaJ, N-terminal 

(InterPro:IPR001623); BEST Arabidopsis thaliana protein match is: Chaperone DnaJ-domain superfamily protein (TAIR:AT2G17880.1); Has 
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18528 Blast hits to 18528 proteins in 3080 species: Archae - 133; Bacteria - 8129; Metazoa - 2968; Fungi - 1612; Plants - 1794; Viruses - 5; Other 

Eukaryotes - 3887 (source: NCBI BLink). & (gnl|cdd|30832 : 89.5) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca02g18190 -1.19 

(at1g11660 : 949.0) heat shock protein 70 (Hsp 70) family protein; FUNCTIONS IN: ATP binding; INVOLVED IN: protein folding; LOCATED 

IN: cellular_component unknown; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro 

DOMAIN/s: Heat shock protein Hsp70 (InterPro:IPR001023), Heat shock protein 70 (InterPro:IPR013126); BEST Arabidopsis thaliana protein 

match is: Heat shock protein 70 (Hsp 70) family protein (TAIR:AT1G79920.1); Has 25020 Blast hits to 24886 proteins in 4391 species: Archae - 

151; Bacteria - 11311; Metazoa - 3542; Fungi - 1480; Plants - 1013; Viruses - 97; Other Eukaryotes - 7426 (source: NCBI BLink). & (gnl|cdd|35326 

: 751.0) no description available & (gnl|cdd|84440 : 415.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca07g15940 -1.189 

(at1g06460 : 142.0) ACD32.1 encodes an alpha-crystallin domain  containing protein with homology to small heat shock proteins.; alpha-crystallin 

domain 32.1 (ACD32.1); INVOLVED IN: response to heat; LOCATED IN: peroxisome; EXPRESSED IN: 23 plant structures; EXPRESSED 

DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Heat shock protein Hsp20 (InterPro:IPR002068), HSP20-like chaperone 

(InterPro:IPR008978); BEST Arabidopsis thaliana protein match is: heat shock protein 17.6A (TAIR:AT5G12030.1); Has 3590 Blast hits to 3590 

proteins in 1004 species: Archae - 36; Bacteria - 2284; Metazoa - 1; Fungi - 156; Plants - 751; Viruses - 0; Other Eukaryotes - 362 (source: NCBI 

BLink). & (gnl|cdd|30420 : 82.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca06g00330 -1.109 

(at3g62600 : 511.0) J domain protein localized in ER lumen. Can partially compensate for the growth defect in jem1 scj1 mutant yeast. Forms a 

complex SDF2-ERdj3B-BiP that is required for the proper accumulation of the surface-exposed leucine-rich repeat receptor kinases EFR.  EFR is 

involved in PAMP (pathogen associated molecular patterns) triggered immunity.; ATERDJ3B; FUNCTIONS IN: unfolded protein binding, heat 

shock protein binding; INVOLVED IN: protein folding, PAMP-induced immunity; LOCATED IN: plasma membrane, endoplasmic reticulum 

lumen; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Molecular chaperone, 

heat shock protein, Hsp40, DnaJ (InterPro:IPR015609), HSP40/DnaJ peptide-binding (InterPro:IPR008971), Chaperone DnaJ, C-terminal 

(InterPro:IPR002939), Heat shock protein DnaJ, N-terminal (InterPro:IPR001623), Heat shock protein DnaJ (InterPro:IPR003095), Heat shock 

protein DnaJ, conserved site (InterPro:IPR018253); BEST Arabidopsis thaliana protein match is: DNAJ heat shock family protein 

(TAIR:AT3G08910.1); Has 27934 Blast hits to 27869 proteins in 3473 species: Archae - 187; Bacteria - 10337; Metazoa - 4624; Fungi - 2578; 

Plants - 2760; Viruses - 17; Other Eukaryotes - 7431 (source: NCBI BLink). & (gnl|cdd|35932 : 351.0) no description available & (gnl|cdd|30832 : 

252.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca03g20120 -1.101 

(gnl|cdd|35323 : 1076.0) no description available & (at5g42020 : 1058.0) Luminal binding protein (BiP2) involved in polar nuclei fusion during 

proliferation of endosperm nuclei.; luminal binding protein (BIP); FUNCTIONS IN: ATP binding; INVOLVED IN: protein folding, response to 

cadmium ion, response to heat, polar nucleus fusion, response to endoplasmic reticulum stress; LOCATED IN: in 8 components; EXPRESSED IN: 

7 plant structures; EXPRESSED DURING: seedling growth, seed development stages; CONTAINS InterPro DOMAIN/s: Heat shock protein 70, 

conserved site (InterPro:IPR018181), Heat shock protein Hsp70 (InterPro:IPR001023), Heat shock protein 70 (InterPro:IPR013126); BEST 

Arabidopsis thaliana protein match is: heat shock protein 70 (Hsp 70) family protein (TAIR:AT5G28540.1); Has 34912 Blast hits to 34423 proteins 

in 4667 species: Archae - 159; Bacteria - 17150; Metazoa - 3676; Fungi - 1797; Plants - 1301; Viruses - 340; Other Eukaryotes - 10489 (source: 

NCBI BLink). & (gnl|cdd|84440 : 856.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca06g24540 -1.092 

(at5g02500 : 1096.0) encodes a member of heat shock protein 70 family.; heat shock cognate protein 70-1 (HSC70-1); FUNCTIONS IN: ATP 

binding; INVOLVED IN: protein folding, response to cold, response to virus, response to heat; LOCATED IN: cytosol, apoplast, chloroplast, 

plasma membrane, membrane; EXPRESSED IN: 27 plant structures; EXPRESSED DURING: 16 growth stages; CONTAINS InterPro DOMAIN/s: 

Heat shock protein 70, conserved site (InterPro:IPR018181), Heat shock protein Hsp70 (InterPro:IPR001023), Heat shock protein 70 

(InterPro:IPR013126); BEST Arabidopsis thaliana protein match is: Heat shock protein 70 (Hsp 70) family protein (TAIR:AT5G02490.1); Has 

30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other 

Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|35323 : 901.0) no description available & (gnl|cdd|84440 : 893.0) no description available 

(original description: no original description) 

20.2.1 stress.abiotic.heat ca11g05830 -1.063 

(at1g10350 : 323.0) DNAJ heat shock family protein; FUNCTIONS IN: unfolded protein binding, heat shock protein binding; INVOLVED IN: 

protein folding; LOCATED IN: cellular_component unknown; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; 

CONTAINS InterPro DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ (InterPro:IPR015609), HSP40/DnaJ peptide-binding 

(InterPro:IPR008971), Chaperone DnaJ, C-terminal (InterPro:IPR002939), Heat shock protein DnaJ, N-terminal (InterPro:IPR001623), Heat shock 

protein DnaJ (InterPro:IPR003095), Heat shock protein DnaJ, conserved site (InterPro:IPR018253); BEST Arabidopsis thaliana protein match is: 

DNAJ heat shock family protein (TAIR:AT1G59725.1); Has 27964 Blast hits to 27510 proteins in 3469 species: Archae - 176; Bacteria - 10323; 

Metazoa - 4622; Fungi - 2603; Plants - 2812; Viruses - 18; Other Eukaryotes - 7410 (source: NCBI BLink). & (gnl|cdd|30832 : 195.0) no description 

available & (gnl|cdd|35931 : 173.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca05g03530 1.034 

(at4g10250 : 171.0) Columbia endomembrane-localized small heat shock protein; ATHSP22.0; FUNCTIONS IN: molecular_function unknown; 

INVOLVED IN: response to heat; LOCATED IN: endomembrane system; EXPRESSED IN: 8 plant structures; EXPRESSED DURING: M 

germinated pollen stage, 4 anthesis, C globular stage, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Heat shock 

protein Hsp20 (InterPro:IPR002068), HSP20-like chaperone (InterPro:IPR008978); BEST Arabidopsis thaliana protein match is: HSP20-like 

chaperones superfamily protein (TAIR:AT1G07400.1); Has 7552 Blast hits to 7552 proteins in 1747 species: Archae - 200; Bacteria - 4479; 

Metazoa - 74; Fungi - 263; Plants - 1560; Viruses - 4; Other Eukaryotes - 972 (source: NCBI BLink). & (gnl|cdd|84439 : 108.0) no description 

available & (gnl|cdd|35929 : 101.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca04g10050 1.044 

(at4g24280 : 190.0) Involved in protein import into  chloroplasts during early developmental stages.; chloroplast heat shock protein 70-1 (cpHsc70-

1); FUNCTIONS IN: protein binding, ATP binding; INVOLVED IN: protein folding, response to cadmium ion, protein targeting to chloroplast, 

response to cold; LOCATED IN: in 7 components; EXPRESSED IN: 26 plant structures; EXPRESSED DURING: 14 growth stages; CONTAINS 

InterPro DOMAIN/s: Heat shock protein 70, conserved site (InterPro:IPR018181), Chaperone DnaK (InterPro:IPR012725), Heat shock protein 
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Hsp70 (InterPro:IPR001023), Heat shock protein 70 (InterPro:IPR013126); BEST Arabidopsis thaliana protein match is: chloroplast heat shock 

protein 70-2 (TAIR:AT5G49910.1); Has 36155 Blast hits to 36031 proteins in 4857 species: Archae - 160; Bacteria - 17964; Metazoa - 3544; Fungi 

- 1694; Plants - 1235; Viruses - 354; Other Eukaryotes - 11204 (source: NCBI BLink). & (gnl|cdd|79309 : 189.0) no description available & 

(gnl|cdd|35325 : 158.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca06g08330 1.057 

(at2g25140 : 114.0) Encodes ClpB4, which belongs to the Casein lytic proteinase/heat shock protein 100 (Clp/Hsp100) family.  Targeted to the 

mitochondrion, also referred to as ClpB-m.  Transcripts of ClpB4 accumulate dramatically at high temperatures, suggesting that it may be involved 

in response to heat stress.; casein lytic proteinase B4 (CLPB4); FUNCTIONS IN: nucleoside-triphosphatase activity, ATPase activity, nucleotide 

binding, ATP binding; INVOLVED IN: response to heat; LOCATED IN: mitochondrion, chloroplast; EXPRESSED IN: 22 plant structures; 

EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Clp ATPase, C-terminal (InterPro:IPR019489), ATPase, AAA+ type, 

core (InterPro:IPR003593), ATPase, AAA-2 (InterPro:IPR013093), ATPase, AAA-type, core (InterPro:IPR003959), Chaperonin clpA/B 

(InterPro:IPR001270), Chaperonin ClpB (InterPro:IPR017730), Chaperonin ClpA/B, conserved site (InterPro:IPR018368), Clp, N-terminal 

(InterPro:IPR004176); BEST Arabidopsis thaliana protein match is: casein lytic proteinase B3 (TAIR:AT5G15450.1); Has 30488 Blast hits to 

27328 proteins in 3166 species: Archae - 421; Bacteria - 19864; Metazoa - 870; Fungi - 613; Plants - 740; Viruses - 7; Other Eukaryotes - 7973 

(source: NCBI BLink). (original description: no original description) 

20.2.1 stress.abiotic.heat ca03g37040 1.073 

(at3g14200 : 141.0) Chaperone DnaJ-domain superfamily protein; FUNCTIONS IN: heat shock protein binding; INVOLVED IN: protein folding; 

LOCATED IN: cellular_component unknown; EXPRESSED IN: 19 plant structures; EXPRESSED DURING: 11 growth stages; CONTAINS 

InterPro DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ (InterPro:IPR015609), Heat shock protein DnaJ, N-terminal 

(InterPro:IPR001623); BEST Arabidopsis thaliana protein match is: Chaperone DnaJ-domain superfamily protein (TAIR:AT1G72416.2); Has 

21914 Blast hits to 21906 proteins in 3169 species: Archae - 155; Bacteria - 8965; Metazoa - 3686; Fungi - 1997; Plants - 2132; Viruses - 13; Other 

Eukaryotes - 4966 (source: NCBI BLink). & (gnl|cdd|30832 : 90.3) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca03g08730 1.144 

(at4g09350 : 250.0) Chaperone DnaJ-domain superfamily protein; FUNCTIONS IN: heat shock protein binding; INVOLVED IN: protein folding; 

LOCATED IN: chloroplast; EXPRESSED IN: 21 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: 

Molecular chaperone, heat shock protein, Hsp40, DnaJ (InterPro:IPR015609), Heat shock protein DnaJ, N-terminal (InterPro:IPR001623), Heat 

shock protein DnaJ, conserved site (InterPro:IPR018253); BEST Arabidopsis thaliana protein match is: Molecular chaperone Hsp40/DnaJ family 

protein (TAIR:AT1G80030.2); Has 22215 Blast hits to 22211 proteins in 3226 species: Archae - 172; Bacteria - 9488; Metazoa - 3742; Fungi - 

1942; Plants - 2004; Viruses - 8; Other Eukaryotes - 4859 (source: NCBI BLink). & (gnl|cdd|30832 : 82.6) no description available (original 

description: no original description) 

20.2.1 stress.abiotic.heat ca05g03820 1.149 

(at3g44110 : 504.0) homologous to the co-chaperon DNAJ protein from E coli; DNAJ homologue 3 (ATJ3); FUNCTIONS IN: unfolded protein 

binding, heat shock protein binding; INVOLVED IN: protein folding, response to salt stress, regulation of ATPase activity; LOCATED IN: 

nucleolus, cell wall, plasma membrane; EXPRESSED IN: 28 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro 

DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ (InterPro:IPR015609), HSP40/DnaJ peptide-binding (InterPro:IPR008971), 

Chaperone DnaJ, C-terminal (InterPro:IPR002939), Heat shock protein DnaJ, N-terminal (InterPro:IPR001623), Heat shock protein DnaJ, 

conserved site (InterPro:IPR018253), Heat shock protein DnaJ, cysteine-rich domain (InterPro:IPR001305), Heat shock protein DnaJ 

(InterPro:IPR003095); BEST Arabidopsis thaliana protein match is: DNAJ homologue 2 (TAIR:AT5G22060.1); Has 26521 Blast hits to 26345 

proteins in 3465 species: Archae - 213; Bacteria - 10015; Metazoa - 4280; Fungi - 2432; Plants - 2547; Viruses - 88; Other Eukaryotes - 6946 

(source: NCBI BLink). & (gnl|cdd|35931 : 371.0) no description available & (gnl|cdd|30832 : 299.0) no description available (original description: 

no original description) 

20.2.1 stress.abiotic.heat ca05g12060 1.156 

(at5g22060 : 281.0) Co-chaperonin similar to E. coli DnaJ; DNAJ homologue 2 (J2); FUNCTIONS IN: unfolded protein binding, heat shock protein 

binding, ATP binding; INVOLVED IN: protein folding, response to salt stress; LOCATED IN: plasma membrane; EXPRESSED IN: 24 plant 

structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ 

(InterPro:IPR015609), HSP40/DnaJ peptide-binding (InterPro:IPR008971), Chaperone DnaJ, C-terminal (InterPro:IPR002939), Heat shock protein 

DnaJ, N-terminal (InterPro:IPR001623), Heat shock protein DnaJ, cysteine-rich domain (InterPro:IPR001305), Heat shock protein DnaJ, conserved 

site (InterPro:IPR018253), Chaperone DnaJ (InterPro:IPR012724), Heat shock protein DnaJ (InterPro:IPR003095); BEST Arabidopsis thaliana 

protein match is: DNAJ homologue 3 (TAIR:AT3G44110.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; 

Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|35931 : 168.0) no description 

available & (gnl|cdd|30832 : 99.1) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca01g17770 1.162 

(at5g53150 : 451.0) DNAJ heat shock N-terminal domain-containing protein; FUNCTIONS IN: unfolded protein binding, heat shock protein 

binding; INVOLVED IN: protein folding; LOCATED IN: cellular_component unknown; EXPRESSED IN: 24 plant structures; EXPRESSED 

DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ (InterPro:IPR015609), Heat 

shock protein DnaJ, N-terminal (InterPro:IPR001623), Heat shock protein DnaJ (InterPro:IPR003095), Heat shock protein DnaJ, conserved site 

(InterPro:IPR018253); BEST Arabidopsis thaliana protein match is: DNAJ heat shock N-terminal domain-containing protein 

(TAIR:AT2G05230.1); Has 19161 Blast hits to 18960 proteins in 3050 species: Archae - 127; Bacteria - 8115; Metazoa - 3268; Fungi - 1518; Plants 

- 2179; Viruses - 8; Other Eukaryotes - 3946 (source: NCBI BLink). & (gnl|cdd|84624 : 84.4) no description available (original description: no 

original description) 

20.2.1 stress.abiotic.heat ca05g12050 1.162 

(at5g22060 : 183.0) Co-chaperonin similar to E. coli DnaJ; DNAJ homologue 2 (J2); FUNCTIONS IN: unfolded protein binding, heat shock protein 

binding, ATP binding; INVOLVED IN: protein folding, response to salt stress; LOCATED IN: plasma membrane; EXPRESSED IN: 24 plant 

structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ 

(InterPro:IPR015609), HSP40/DnaJ peptide-binding (InterPro:IPR008971), Chaperone DnaJ, C-terminal (InterPro:IPR002939), Heat shock protein 

DnaJ, N-terminal (InterPro:IPR001623), Heat shock protein DnaJ, cysteine-rich domain (InterPro:IPR001305), Heat shock protein DnaJ, conserved 

site (InterPro:IPR018253), Chaperone DnaJ (InterPro:IPR012724), Heat shock protein DnaJ (InterPro:IPR003095); BEST Arabidopsis thaliana 
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protein match is: DNAJ homologue 3 (TAIR:AT3G44110.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; 

Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|30832 : 161.0) no description 

available & (gnl|cdd|35931 : 153.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca11g15990 1.172 

(at5g22080 : 276.0) Chaperone DnaJ-domain superfamily protein; FUNCTIONS IN: heat shock protein binding; INVOLVED IN: protein folding; 

LOCATED IN: cellular_component unknown; CONTAINS InterPro DOMAIN/s: Heat shock protein DnaJ, N-terminal (InterPro:IPR001623); 

BEST Arabidopsis thaliana protein match is: DNAJ heat shock N-terminal domain-containing protein (TAIR:AT1G65280.1). & (gnl|cdd|36365 : 

93.6) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca08g15850 1.235 

(at2g22360 : 607.0) DNAJ heat shock family protein; FUNCTIONS IN: unfolded protein binding, heat shock protein binding, ATP binding; 

INVOLVED IN: protein folding, response to heat; LOCATED IN: chloroplast thylakoid membrane, chloroplast; EXPRESSED IN: 23 plant 

structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ 

(InterPro:IPR015609), HSP40/DnaJ peptide-binding (InterPro:IPR008971), Chaperone DnaJ, C-terminal (InterPro:IPR002939), Heat shock protein 

DnaJ, N-terminal (InterPro:IPR001623), Heat shock protein DnaJ, conserved site (InterPro:IPR018253), Heat shock protein DnaJ, cysteine-rich 

domain (InterPro:IPR001305), Chaperone DnaJ (InterPro:IPR012724), Heat shock protein DnaJ (InterPro:IPR003095); BEST Arabidopsis thaliana 

protein match is: Molecular chaperone Hsp40/DnaJ family protein (TAIR:AT4G39960.1); Has 29493 Blast hits to 29023 proteins in 3518 species: 

Archae - 206; Bacteria - 11054; Metazoa - 4574; Fungi - 2545; Plants - 2863; Viruses - 57; Other Eukaryotes - 8194 (source: NCBI BLink). & 

(gnl|cdd|30832 : 425.0) no description available & (gnl|cdd|35934 : 239.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca08g17060 1.277 

(at5g59720 : 177.0) encodes a low molecular weight heat shock protein that contains the heat shock element in the promoter region. Expression is 

induced in response to heat shock.; heat shock protein 18.2 (HSP18.2); CONTAINS InterPro DOMAIN/s: Heat shock protein Hsp20 

(InterPro:IPR002068), HSP20-like chaperone (InterPro:IPR008978); BEST Arabidopsis thaliana protein match is: HSP20-like chaperones 

superfamily protein (TAIR:AT1G53540.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 

347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|84439 : 112.0) no description available & (gnl|cdd|35929 : 

106.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca01g27370 1.28 

(at5g23590 : 248.0) DNAJ heat shock N-terminal domain-containing protein; FUNCTIONS IN: unfolded protein binding, heat shock protein 

binding, nucleic acid binding; INVOLVED IN: protein folding; LOCATED IN: cellular_component unknown; EXPRESSED IN: male 

gametophyte; EXPRESSED DURING: M germinated pollen stage; CONTAINS InterPro DOMAIN/s: Molecular chaperone, heat shock protein, 

Hsp40, DnaJ (InterPro:IPR015609), RNA recognition motif, RNP-1 (InterPro:IPR000504), Heat shock protein DnaJ, N-terminal 

(InterPro:IPR001623), Heat shock protein DnaJ (InterPro:IPR003095), Heat shock protein DnaJ, conserved site (InterPro:IPR018253); BEST 

Arabidopsis thaliana protein match is: ARG1-like 2 (TAIR:AT1G59980.1); Has 16747 Blast hits to 16541 proteins in 2695 species: Archae - 126; 

Bacteria - 6883; Metazoa - 3195; Fungi - 1541; Plants - 1234; Viruses - 13; Other Eukaryotes - 3755 (source: NCBI BLink). & (gnl|cdd|35910 : 

118.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca07g20630 1.339 

(at5g56030 : 1085.0) A member of heat shock protein 90 (HSP90) gene family. Expressed in all tissues and abundant in root apical meristem, pollen 

and tapetum. Expression is NOT heat-induced but induced by IAA and NaCl. Interacts with HsfA1d in the cytosol and the nucleus and negatively 

regulates HsfA1d. Did not bind to  AtHsfA4c.; heat shock protein 81-2 (HSP81-2); CONTAINS InterPro DOMAIN/s: Chaperone protein htpG 

(InterPro:IPR001404), Heat shock protein Hsp90, conserved site (InterPro:IPR019805), Heat shock protein Hsp90, C-terminal 

(InterPro:IPR020576), Heat shock protein Hsp90, N-terminal (InterPro:IPR020575), Ribosomal protein S5 domain 2-type fold 

(InterPro:IPR020568), ATPase-like, ATP-binding domain (InterPro:IPR003594); BEST Arabidopsis thaliana protein match is: HEAT SHOCK 

PROTEIN 81.4 (TAIR:AT5G56000.1). & (gnl|cdd|35242 : 823.0) no description available & (gnl|cdd|84591 : 761.0) no description available 

(original description: no original description) 

20.2.1 stress.abiotic.heat ca08g17070 1.474 

(at5g59720 : 208.0) encodes a low molecular weight heat shock protein that contains the heat shock element in the promoter region. Expression is 

induced in response to heat shock.; heat shock protein 18.2 (HSP18.2); CONTAINS InterPro DOMAIN/s: Heat shock protein Hsp20 

(InterPro:IPR002068), HSP20-like chaperone (InterPro:IPR008978); BEST Arabidopsis thaliana protein match is: HSP20-like chaperones 

superfamily protein (TAIR:AT1G53540.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 

347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|84439 : 111.0) no description available & (gnl|cdd|35929 : 

108.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca08g16570 1.493 

(at5g59610 : 149.0) Chaperone DnaJ-domain superfamily protein; FUNCTIONS IN: unfolded protein binding, heat shock protein binding; 

INVOLVED IN: protein folding; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro 

DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ (InterPro:IPR015609), Heat shock protein DnaJ, N-terminal 

(InterPro:IPR001623), Heat shock protein DnaJ (InterPro:IPR003095); BEST Arabidopsis thaliana protein match is: Molecular chaperone 

Hsp40/DnaJ family protein (TAIR:AT4G39960.1); Has 23649 Blast hits to 23644 proteins in 3244 species: Archae - 193; Bacteria - 9673; Metazoa 

- 3994; Fungi - 2050; Plants - 2390; Viruses - 23; Other Eukaryotes - 5326 (source: NCBI BLink). & (gnl|cdd|30832 : 96.1) no description available 

& (gnl|cdd|35934 : 84.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca06g22620 1.508 

(at5g22080 : 142.0) Chaperone DnaJ-domain superfamily protein; FUNCTIONS IN: heat shock protein binding; INVOLVED IN: protein folding; 

LOCATED IN: cellular_component unknown; CONTAINS InterPro DOMAIN/s: Heat shock protein DnaJ, N-terminal (InterPro:IPR001623); 

BEST Arabidopsis thaliana protein match is: DNAJ heat shock N-terminal domain-containing protein (TAIR:AT1G65280.1). & (gnl|cdd|36365 : 

81.7) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca01g30060 1.535 

(at2g35540 : 200.0) DNAJ heat shock N-terminal domain-containing protein; FUNCTIONS IN: unfolded protein binding, heat shock protein 

binding; INVOLVED IN: protein folding; LOCATED IN: cellular_component unknown; EXPRESSED IN: 12 plant structures; EXPRESSED 

DURING: 6 growth stages; CONTAINS InterPro DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ (InterPro:IPR015609), Heat 

shock protein DnaJ, N-terminal (InterPro:IPR001623), Heat shock protein DnaJ (InterPro:IPR003095); BEST Arabidopsis thaliana protein match is: 

DNAJ heat shock N-terminal domain-containing protein (TAIR:AT2G25560.1); Has 8542 Blast hits to 8312 proteins in 1764 species: Archae - 53; 
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Bacteria - 3482; Metazoa - 1739; Fungi - 476; Plants - 1179; Viruses - 0; Other Eukaryotes - 1613 (source: NCBI BLink). (original description: no 

original description) 

20.2.1 stress.abiotic.heat ca06g22630 1.587 

(at5g22080 : 128.0) Chaperone DnaJ-domain superfamily protein; FUNCTIONS IN: heat shock protein binding; INVOLVED IN: protein folding; 

LOCATED IN: cellular_component unknown; CONTAINS InterPro DOMAIN/s: Heat shock protein DnaJ, N-terminal (InterPro:IPR001623); 

BEST Arabidopsis thaliana protein match is: DNAJ heat shock N-terminal domain-containing protein (TAIR:AT1G65280.1). (original description: 

no original description) 

20.2.1 stress.abiotic.heat ca03g07380 1.664 

(at3g22530 : 106.0) unknown protein; FUNCTIONS IN: molecular_function unknown; INVOLVED IN: biological_process unknown; LOCATED 

IN: plasma membrane; EXPRESSED IN: 25 plant structures; EXPRESSED DURING: 15 growth stages; BEST Arabidopsis thaliana protein match 

is: unknown protein (TAIR:AT4G14830.1); Has 77 Blast hits to 77 proteins in 12 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 

77; Viruses - 0; Other Eukaryotes - 0 (source: NCBI BLink). (original description: no original description) 

20.2.1 stress.abiotic.heat ca12g07660 1.666 

(at3g44110 : 504.0) homologous to the co-chaperon DNAJ protein from E coli; DNAJ homologue 3 (ATJ3); FUNCTIONS IN: unfolded protein 

binding, heat shock protein binding; INVOLVED IN: protein folding, response to salt stress, regulation of ATPase activity; LOCATED IN: 

nucleolus, cell wall, plasma membrane; EXPRESSED IN: 28 plant structures; EXPRESSED DURING: 15 growth stages; CONTAINS InterPro 

DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ (InterPro:IPR015609), HSP40/DnaJ peptide-binding (InterPro:IPR008971), 

Chaperone DnaJ, C-terminal (InterPro:IPR002939), Heat shock protein DnaJ, N-terminal (InterPro:IPR001623), Heat shock protein DnaJ, 

conserved site (InterPro:IPR018253), Heat shock protein DnaJ, cysteine-rich domain (InterPro:IPR001305), Heat shock protein DnaJ 

(InterPro:IPR003095); BEST Arabidopsis thaliana protein match is: DNAJ homologue 2 (TAIR:AT5G22060.1); Has 26521 Blast hits to 26345 

proteins in 3465 species: Archae - 213; Bacteria - 10015; Metazoa - 4280; Fungi - 2432; Plants - 2547; Viruses - 88; Other Eukaryotes - 6946 

(source: NCBI BLink). & (gnl|cdd|35931 : 397.0) no description available & (gnl|cdd|30832 : 311.0) no description available (original description: 

no original description) 

20.2.1 stress.abiotic.heat ca03g21660 1.714 

(at5g16820 : 342.0) Encodes a putative transcription factor whose expression is not induced by heat but whose stable overexpression leads to 

expression of HSP.  Required early in the stress response for transient expression of heat shock genes.; heat shock factor 3 (HSF3); CONTAINS 

InterPro DOMAIN/s: Winged helix-turn-helix transcription repressor DNA-binding (InterPro:IPR011991), Heat shock factor (HSF)-type, DNA-

binding (InterPro:IPR000232); BEST Arabidopsis thaliana protein match is: heat shock transcription factor A1E (TAIR:AT3G02990.1); Has 2455 

Blast hits to 2420 proteins in 254 species: Archae - 0; Bacteria - 23; Metazoa - 373; Fungi - 496; Plants - 855; Viruses - 0; Other Eukaryotes - 708 

(source: NCBI BLink). & (gnl|cdd|35846 : 222.0) no description available & (gnl|cdd|84779 : 212.0) no description available (original description: 

no original description) 

20.2.1 stress.abiotic.heat ca03g28870 1.758 

(at1g74250 : 296.0) DNAJ heat shock N-terminal domain-containing protein; FUNCTIONS IN: heat shock protein binding, zinc ion binding, 

nucleic acid binding; INVOLVED IN: protein folding; LOCATED IN: intracellular; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 

13 growth stages; CONTAINS InterPro DOMAIN/s: Zinc finger, C2H2-like (InterPro:IPR015880), Molecular chaperone, heat shock protein, 

Hsp40, DnaJ (InterPro:IPR015609), Zinc finger, U1-type (InterPro:IPR003604), Heat shock protein DnaJ, N-terminal (InterPro:IPR001623), Zinc 

finger, C2H2-type (InterPro:IPR007087), Zinc finger, double-stranded RNA binding (InterPro:IPR022755), Heat shock protein DnaJ, conserved site 

(InterPro:IPR018253); BEST Arabidopsis thaliana protein match is: DnaJ domain ;Myb-like DNA-binding domain (TAIR:AT3G11450.1); Has 

93426 Blast hits to 65819 proteins in 3757 species: Archae - 599; Bacteria - 15939; Metazoa - 31666; Fungi - 9634; Plants - 4994; Viruses - 419; 

Other Eukaryotes - 30175 (source: NCBI BLink). & (gnl|cdd|35936 : 220.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca02g03340 1.874 

(at5g23240 : 429.0) DNAJ heat shock N-terminal domain-containing protein; FUNCTIONS IN: unfolded protein binding, heat shock protein 

binding; INVOLVED IN: protein folding; LOCATED IN: chloroplast; EXPRESSED IN: 21 plant structures; EXPRESSED DURING: 11 growth 

stages; CONTAINS InterPro DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ (InterPro:IPR015609), Heat shock protein DnaJ, 

N-terminal (InterPro:IPR001623), Heat shock protein DnaJ (InterPro:IPR003095); BEST Arabidopsis thaliana protein match is: DNAJ heat shock 

N-terminal domain-containing protein (TAIR:AT2G42750.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa 

- 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|35935 : 158.0) no description available 

(original description: no original description) 

20.2.1 stress.abiotic.heat ca03g07620 1.94 

(at2g32120 : 830.0) heat-shock protein 70T-2 (HSP70T-2); FUNCTIONS IN: ATP binding; INVOLVED IN: protein folding, response to high light 

intensity, response to hydrogen peroxide, response to heat; LOCATED IN: cellular_component unknown; EXPRESSED IN: 23 plant structures; 

EXPRESSED DURING: 12 growth stages; CONTAINS InterPro DOMAIN/s: Heat shock protein 70, conserved site (InterPro:IPR018181), Heat 

shock protein Hsp70 (InterPro:IPR001023), Heat shock protein 70 (InterPro:IPR013126); BEST Arabidopsis thaliana protein match is: heat shock 

protein 70 (TAIR:AT3G12580.1); Has 23745 Blast hits to 23668 proteins in 4473 species: Archae - 147; Bacteria - 10488; Metazoa - 3198; Fungi - 

1451; Plants - 1078; Viruses - 114; Other Eukaryotes - 7269 (source: NCBI BLink). & (gnl|cdd|35324 : 383.0) no description available & 

(gnl|cdd|84440 : 332.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca07g20780 1.989 

(at3g13310 : 99.8) Chaperone DnaJ-domain superfamily protein; FUNCTIONS IN: unfolded protein binding, heat shock protein binding; 

INVOLVED IN: protein folding; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ (InterPro:IPR015609), Heat shock protein DnaJ, N-terminal 

(InterPro:IPR001623), Heat shock protein DnaJ (InterPro:IPR003095), Heat shock protein DnaJ, conserved site (InterPro:IPR018253); BEST 

Arabidopsis thaliana protein match is: Chaperone DnaJ-domain superfamily protein (TAIR:AT2G17880.1); Has 19059 Blast hits to 19056 proteins 

in 3143 species: Archae - 142; Bacteria - 8678; Metazoa - 3049; Fungi - 1540; Plants - 1805; Viruses - 5; Other Eukaryotes - 3840 (source: NCBI 

BLink). & (gnl|cdd|30832 : 83.7) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca07g20790 1.993 

(at3g13310 : 105.0) Chaperone DnaJ-domain superfamily protein; FUNCTIONS IN: unfolded protein binding, heat shock protein binding; 

INVOLVED IN: protein folding; EXPRESSED IN: 23 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 

DOMAIN/s: Molecular chaperone, heat shock protein, Hsp40, DnaJ (InterPro:IPR015609), Heat shock protein DnaJ, N-terminal 

(InterPro:IPR001623), Heat shock protein DnaJ (InterPro:IPR003095), Heat shock protein DnaJ, conserved site (InterPro:IPR018253); BEST 
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Arabidopsis thaliana protein match is: Chaperone DnaJ-domain superfamily protein (TAIR:AT2G17880.1); Has 19059 Blast hits to 19056 proteins 

in 3143 species: Archae - 142; Bacteria - 8678; Metazoa - 3049; Fungi - 1540; Plants - 1805; Viruses - 5; Other Eukaryotes - 3840 (source: NCBI 

BLink). & (gnl|cdd|30832 : 82.6) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca01g11490 2.023 

(at1g52560 : 161.0) HSP20-like chaperones superfamily protein; FUNCTIONS IN: molecular_function unknown; INVOLVED IN: response to high 

light intensity, response to hydrogen peroxide, response to heat; LOCATED IN: mitochondrion; EXPRESSED IN: 6 plant structures; EXPRESSED 

DURING: 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Heat shock protein Hsp20 (InterPro:IPR002068), 

HSP20-like chaperone (InterPro:IPR008978); BEST Arabidopsis thaliana protein match is: heat shock protein 21 (TAIR:AT4G27670.1); Has 30201 

Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other 

Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|84439 : 99.0) no description available & (gnl|cdd|35929 : 84.0) no description available 

(original description: no original description) 

20.2.1 stress.abiotic.heat ca02g30320 2.144 

(at1g53540 : 116.0) HSP20-like chaperones superfamily protein; CONTAINS InterPro DOMAIN/s: Heat shock protein Hsp20 

(InterPro:IPR002068), HSP20-like chaperone (InterPro:IPR008978); BEST Arabidopsis thaliana protein match is: heat shock protein 17.4 

(TAIR:AT3G46230.1); Has 7090 Blast hits to 7089 proteins in 1610 species: Archae - 175; Bacteria - 4287; Metazoa - 66; Fungi - 302; Plants - 

1606; Viruses - 0; Other Eukaryotes - 654 (source: NCBI BLink). & (gnl|cdd|35929 : 86.7) no description available & (gnl|cdd|84439 : 86.4) no 

description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca12g10000 2.173 

(at1g76770 : 93.6) HSP20-like chaperones superfamily protein; CONTAINS InterPro DOMAIN/s: Heat shock protein Hsp20 (InterPro:IPR002068), 

HSP20-like chaperone (InterPro:IPR008978); BEST Arabidopsis thaliana protein match is: HSP20-like chaperones superfamily protein 

(TAIR:AT1G76780.1); Has 34199 Blast hits to 13978 proteins in 906 species: Archae - 121; Bacteria - 2729; Metazoa - 11362; Fungi - 2329; Plants 

- 1617; Viruses - 809; Other Eukaryotes - 15232 (source: NCBI BLink). (original description: no original description) 

20.2.1 stress.abiotic.heat ca08g17040 2.442 

(at5g59720 : 190.0) encodes a low molecular weight heat shock protein that contains the heat shock element in the promoter region. Expression is 

induced in response to heat shock.; heat shock protein 18.2 (HSP18.2); CONTAINS InterPro DOMAIN/s: Heat shock protein Hsp20 

(InterPro:IPR002068), HSP20-like chaperone (InterPro:IPR008978); BEST Arabidopsis thaliana protein match is: HSP20-like chaperones 

superfamily protein (TAIR:AT1G53540.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 

347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & (gnl|cdd|84439 : 110.0) no description available & (gnl|cdd|35929 : 

107.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca03g30260 2.5 

(at1g16030 : 1045.0) heat shock protein 70B (Hsp70b); FUNCTIONS IN: ATP binding; INVOLVED IN: protein folding, response to heat; 

LOCATED IN: cytosol, cell wall, plasma membrane, chloroplast, membrane; EXPRESSED IN: 19 plant structures; EXPRESSED DURING: 10 

growth stages; CONTAINS InterPro DOMAIN/s: Heat shock protein 70, conserved site (InterPro:IPR018181), Heat shock protein Hsp70 

(InterPro:IPR001023), Heat shock protein 70 (InterPro:IPR013126); BEST Arabidopsis thaliana protein match is: heat shock protein 70 

(TAIR:AT3G12580.1); Has 33913 Blast hits to 33562 proteins in 4835 species: Archae - 164; Bacteria - 16454; Metazoa - 3784; Fungi - 1785; 

Plants - 1262; Viruses - 309; Other Eukaryotes - 10155 (source: NCBI BLink). & (gnl|cdd|35323 : 906.0) no description available & (gnl|cdd|84440 

: 896.0) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca09g08950 2.659 

(at2g29500 : 126.0) HSP20-like chaperones superfamily protein; CONTAINS InterPro DOMAIN/s: Heat shock protein Hsp20 

(InterPro:IPR002068), HSP20-like chaperone (InterPro:IPR008978); BEST Arabidopsis thaliana protein match is: HSP20-like chaperones 

superfamily protein (TAIR:AT1G07400.1); Has 6873 Blast hits to 6873 proteins in 1575 species: Archae - 184; Bacteria - 4083; Metazoa - 80; 

Fungi - 309; Plants - 1622; Viruses - 0; Other Eukaryotes - 595 (source: NCBI BLink). & (gnl|cdd|35929 : 99.1) no description available & 

(gnl|cdd|84439 : 97.2) no description available (original description: no original description) 

20.2.1 stress.abiotic.heat ca03g27140 3.115 

(at4g10250 : 134.0) Columbia endomembrane-localized small heat shock protein; ATHSP22.0; FUNCTIONS IN: molecular_function unknown; 

INVOLVED IN: response to heat; LOCATED IN: endomembrane system; EXPRESSED IN: 8 plant structures; EXPRESSED DURING: M 

germinated pollen stage, 4 anthesis, C globular stage, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Heat shock 

protein Hsp20 (InterPro:IPR002068), HSP20-like chaperone (InterPro:IPR008978); BEST Arabidopsis thaliana protein match is: HSP20-like 

chaperones superfamily protein (TAIR:AT1G07400.1); Has 7552 Blast hits to 7552 proteins in 1747 species: Archae - 200; Bacteria - 4479; 

Metazoa - 74; Fungi - 263; Plants - 1560; Viruses - 4; Other Eukaryotes - 972 (source: NCBI BLink). & (gnl|cdd|84439 : 109.0) no description 

available & (gnl|cdd|35929 : 99.8) no description available (original description: no original description) 

20.2.5 stress.abiotic.light ca01g30280 1.24 

(at1g32230 : 438.0) Encodes a protein belonging to the (ADP-ribosyl)transferase domain-containing subfamily of WWE protein-protein interaction 

domain protein family.  Superoxide radicals are necessary and sufficient to propagate cell death or lesion formation in rcd1 mutants.  Without stress 

treatment, RCD1 is localized in the nucleus. Under high salt or oxidative stress, RCD1 is found not only in the nucleus but also in the cytoplasm.; 

WWE protein-protein interaction domain protein family; CONTAINS InterPro DOMAIN/s: WWE domain (InterPro:IPR004170), Poly(ADP-

ribose) polymerase, catalytic domain (InterPro:IPR012317), RST domain of plant C-terminal (InterPro:IPR022003); BEST Arabidopsis thaliana 

protein match is: similar to RCD one 1 (TAIR:AT2G35510.1); Has 178 Blast hits to 176 proteins in 19 species: Archae - 0; Bacteria - 0; Metazoa - 

7; Fungi - 0; Plants - 167; Viruses - 0; Other Eukaryotes - 4 (source: NCBI BLink). (original description: no original description) 

20.2.5 stress.abiotic.light ca06g11500 1.678 

(at1g21640 : 644.0) Encodes a protein with NAD kinase activity. The protein was also shown to bind calmodulin.; NAD kinase 2 (NADK2); 

FUNCTIONS IN: NAD+ kinase activity, calmodulin binding; INVOLVED IN: pyridine nucleotide biosynthetic process, metabolic process; 

EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: ATP-NAD kinase, PpnK-type, 

alpha/beta (InterPro:IPR017438), ATP-NAD kinase, PpnK-type (InterPro:IPR016064), ATP-NAD/AcoX kinase (InterPro:IPR002504), ATP-NAD 

kinase, PpnK-type, all-beta (InterPro:IPR017437); BEST Arabidopsis thaliana protein match is: NAD kinase 1 (TAIR:AT3G21070.2). (original 

description: no original description) 

20.2.5 stress.abiotic.light ca06g11490 1.832 
(at1g21640 : 571.0) Encodes a protein with NAD kinase activity. The protein was also shown to bind calmodulin.; NAD kinase 2 (NADK2); 

FUNCTIONS IN: NAD+ kinase activity, calmodulin binding; INVOLVED IN: pyridine nucleotide biosynthetic process, metabolic process; 

EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: ATP-NAD kinase, PpnK-type, 
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alpha/beta (InterPro:IPR017438), ATP-NAD kinase, PpnK-type (InterPro:IPR016064), ATP-NAD/AcoX kinase (InterPro:IPR002504), ATP-NAD 

kinase, PpnK-type, all-beta (InterPro:IPR017437); BEST Arabidopsis thaliana protein match is: NAD kinase 1 (TAIR:AT3G21070.2). & 

(gnl|cdd|37389 : 372.0) no description available & (gnl|cdd|30410 : 204.0) no description available (original description: no original description) 

20.2.5 stress.abiotic.light ca06g13600 3.274 

(at1g32230 : 318.0) Encodes a protein belonging to the (ADP-ribosyl)transferase domain-containing subfamily of WWE protein-protein interaction 

domain protein family.  Superoxide radicals are necessary and sufficient to propagate cell death or lesion formation in rcd1 mutants.  Without stress 

treatment, RCD1 is localized in the nucleus. Under high salt or oxidative stress, RCD1 is found not only in the nucleus but also in the cytoplasm.; 

WWE protein-protein interaction domain protein family; CONTAINS InterPro DOMAIN/s: WWE domain (InterPro:IPR004170), Poly(ADP-

ribose) polymerase, catalytic domain (InterPro:IPR012317), RST domain of plant C-terminal (InterPro:IPR022003); BEST Arabidopsis thaliana 

protein match is: similar to RCD one 1 (TAIR:AT2G35510.1); Has 178 Blast hits to 176 proteins in 19 species: Archae - 0; Bacteria - 0; Metazoa - 

7; Fungi - 0; Plants - 167; Viruses - 0; Other Eukaryotes - 4 (source: NCBI BLink). (original description: no original description) 

20.2.4 stress.abiotic.touch/wounding ca03g03530 1.059 

(at1g19660 : 418.0) Wound-responsive family protein; FUNCTIONS IN: DNA binding, nuclease activity; INVOLVED IN: response to wounding, 

nucleotide-excision repair; EXPRESSED IN: ovule; CONTAINS InterPro DOMAIN/s: Protein of unknown function DUF151 

(InterPro:IPR003729), UvrB/UvrC protein (InterPro:IPR001943); BEST Arabidopsis thaliana protein match is: bifunctional nuclease in basal 

defense response 1 (TAIR:AT1G75380.3); Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; 

Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|36684 : 244.0) no description available & 

(gnl|cdd|84928 : 146.0) no description available (original description: no original description) 

20.2.4 stress.abiotic.touch/wounding ca07g13060 1.139 

(at4g10270 : 91.7) Wound-responsive family protein; CONTAINS InterPro DOMAIN/s: Protein of unknown function wound-induced 

(InterPro:IPR022251); BEST Arabidopsis thaliana protein match is: Wound-responsive family protein (TAIR:AT4G10265.1); Has 183 Blast hits to 

182 proteins in 16 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 183; Viruses - 0; Other Eukaryotes - 0 (source: NCBI BLink). 

(original description: no original description) 

20.2.4 stress.abiotic.touch/wounding ca03g35090 1.263 

(at4g02260 : 1168.0) RELA/SPOT homolog 1 (RSH1); FUNCTIONS IN: catalytic activity; INVOLVED IN: response to wounding; LOCATED IN: 

chloroplast; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Metal-dependent 

phosphohydrolase, HD subdomain (InterPro:IPR006674), TGS-like (InterPro:IPR012676), TGS (InterPro:IPR004095), Metal-dependent 

phosphohydrolase, HD domain (InterPro:IPR003607), Beta-grasp fold, ferredoxin-type (InterPro:IPR012675), RelA/SpoT (InterPro:IPR007685); 

BEST Arabidopsis thaliana protein match is: RELA/SPOT homolog 3 (TAIR:AT1G54130.1); Has 35333 Blast hits to 34131 proteins in 2444 

species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: NCBI BLink). & 

(gnl|cdd|30665 : 470.0) no description available & (gnl|cdd|36372 : 214.0) no description available (original description: no original description) 

20.2.4 stress.abiotic.touch/wounding ca04g12430 1.325 
(at1g21610 : 237.0) wound-responsive family protein; FUNCTIONS IN: molecular_function unknown; INVOLVED IN: response to wounding; 

LOCATED IN: cellular_component unknown; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 14 growth stages; BEST Arabidopsis 

thaliana protein match is: unknown protein (TAIR:AT1G77310.1). (original description: no original description) 

20.2.99 stress.abiotic.unspecified ca02g15000 -3.147 

(gnl|cdd|85297 : 111.0) no description available & (at2g34700 : 103.0) Pollen Ole e 1 allergen and extensin family protein; FUNCTIONS IN: 

molecular_function unknown; INVOLVED IN: biological_process unknown; LOCATED IN: endomembrane system; EXPRESSED IN: 6 plant 

structures; EXPRESSED DURING: 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Pollen Ole e 1 

allergen/extensin (InterPro:IPR006041); BEST Arabidopsis thaliana protein match is: arabinogalactan protein 31 (TAIR:AT1G28290.1); Has 194 

Blast hits to 194 proteins in 25 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 194; Viruses - 0; Other Eukaryotes - 0 (source: 

NCBI BLink). (original description: no original description) 

20.2.99 stress.abiotic.unspecified ca02g15060 -3.006 

(at2g34700 : 119.0) Pollen Ole e 1 allergen and extensin family protein; FUNCTIONS IN: molecular_function unknown; INVOLVED IN: 

biological_process unknown; LOCATED IN: endomembrane system; EXPRESSED IN: 6 plant structures; EXPRESSED DURING: 4 anthesis, 

petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Pollen Ole e 1 allergen/extensin (InterPro:IPR006041); BEST 

Arabidopsis thaliana protein match is: arabinogalactan protein 31 (TAIR:AT1G28290.1); Has 194 Blast hits to 194 proteins in 25 species: Archae - 

0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 194; Viruses - 0; Other Eukaryotes - 0 (source: NCBI BLink). & (gnl|cdd|85297 : 90.0) no 

description available (original description: no original description) 

20.2.99 stress.abiotic.unspecified ca05g13900 -2.993 

(at4g08685 : 137.0) Encodes a protein, expressed in leaves, with similarity to pollen allergens.; SAH7; FUNCTIONS IN: molecular_function 

unknown; INVOLVED IN: biological_process unknown; LOCATED IN: endomembrane system; EXPRESSED IN: 22 plant structures; 

EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Pollen Ole e 1 allergen/extensin (InterPro:IPR006041); BEST 

Arabidopsis thaliana protein match is: Pollen Ole e 1 allergen and extensin family protein (TAIR:AT1G78040.2); Has 30201 Blast hits to 17322 

proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: 

NCBI BLink). & (gnl|cdd|85297 : 121.0) no description available (original description: no original description) 

20.2.99 stress.abiotic.unspecified ca06g07000 -2.503 

(at5g05500 : 194.0) Pollen Ole e 1 allergen and extensin family protein; FUNCTIONS IN: molecular_function unknown; INVOLVED IN: 

biological_process unknown; LOCATED IN: endomembrane system; EXPRESSED IN: root; CONTAINS InterPro DOMAIN/s: Pollen Ole e 1 

allergen/extensin (InterPro:IPR006041); BEST Arabidopsis thaliana protein match is: Pollen Ole e 1 allergen and extensin family protein 

(TAIR:AT2G34700.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 

5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). (original description: no original description) 

20.2.99 stress.abiotic.unspecified ca03g35100 -2.196 

(at2g47540 : 115.0) Pollen Ole e 1 allergen and extensin family protein; FUNCTIONS IN: molecular_function unknown; INVOLVED IN: 

biological_process unknown; LOCATED IN: endomembrane system; EXPRESSED IN: 6 plant structures; EXPRESSED DURING: petal 

differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Pollen Ole e 1 allergen/extensin (InterPro:IPR006041); BEST Arabidopsis 

thaliana protein match is: root hair specific 13 (TAIR:AT4G02270.1); Has 149 Blast hits to 149 proteins in 23 species: Archae - 0; Bacteria - 0; 

Metazoa - 0; Fungi - 0; Plants - 149; Viruses - 0; Other Eukaryotes - 0 (source: NCBI BLink). (original description: no original description) 

20.2.99 stress.abiotic.unspecified ca05g16600 -1.937 (gnl|cdd|84754 : 121.0) no description available & (at1g70850 : 92.8) MLP-like protein 34 (MLP34); FUNCTIONS IN: molecular_function 

unknown; INVOLVED IN: response to biotic stimulus, defense response; LOCATED IN: cellular_component unknown; EXPRESSED IN: 6 plant 
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structures; EXPRESSED DURING: 4 anthesis, petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Bet v I allergen 

(InterPro:IPR000916); BEST Arabidopsis thaliana protein match is: MLP-like protein 28 (TAIR:AT1G70830.1); Has 35333 Blast hits to 34131 

proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other Eukaryotes - 9610 (source: 

NCBI BLink). (original description: no original description) 

20.2.99 stress.abiotic.unspecified ca02g07880 -1.648 

(at5g66590 : 189.0) CAP (Cysteine-rich secretory proteins, Antigen 5, and Pathogenesis-related 1 protein) superfamily protein; FUNCTIONS IN: 

molecular_function unknown; INVOLVED IN: biological_process unknown; LOCATED IN: endomembrane system, extracellular region; 

EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Allergen V5/Tpx-1 related 

(InterPro:IPR001283), SCP-like extracellular (InterPro:IPR014044); BEST Arabidopsis thaliana protein match is: CAP (Cysteine-rich secretory 

proteins, Antigen 5, and Pathogenesis-related 1 protein) superfamily protein (TAIR:AT5G57625.1); Has 1807 Blast hits to 1807 proteins in 277 

species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). & 

(gnl|cdd|29108 : 128.0) no description available & (gnl|cdd|38227 : 100.0) no description available (original description: no original description) 

20.2.99 stress.abiotic.unspecified ca03g05770 -1.638 

(at5g39150 : 218.0) RmlC-like cupins superfamily protein; FUNCTIONS IN: manganese ion binding, nutrient reservoir activity; INVOLVED IN: 

biological_process unknown; LOCATED IN: endomembrane system, apoplast; CONTAINS InterPro DOMAIN/s: Cupin, RmlC-type 

(InterPro:IPR011051), Cupin 1 (InterPro:IPR006045), RmlC-like jelly roll fold (InterPro:IPR014710), Germin (InterPro:IPR001929), Germin, 

manganese binding site (InterPro:IPR019780); BEST Arabidopsis thaliana protein match is: RmlC-like cupins superfamily protein 

(TAIR:AT5G39180.1); Has 1509 Blast hits to 1501 proteins in 92 species: Archae - 0; Bacteria - 8; Metazoa - 0; Fungi - 39; Plants - 1449; Viruses - 

0; Other Eukaryotes - 13 (source: NCBI BLink). & (gnl|cdd|84597 : 99.6) no description available (original description: no original description) 

20.2.99 stress.abiotic.unspecified ca08g13330 -1.158 

(at1g09560 : 258.0) germin-like protein (GLP5); germin-like protein 5 (GLP5); FUNCTIONS IN: manganese ion binding, nutrient reservoir 

activity; INVOLVED IN: response to cold; LOCATED IN: cell wall, nucleus; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 14 

growth stages; CONTAINS InterPro DOMAIN/s: Cupin, RmlC-type (InterPro:IPR011051), Cupin 1 (InterPro:IPR006045), Germin 

(InterPro:IPR001929), RmlC-like jelly roll fold (InterPro:IPR014710), Germin, manganese binding site (InterPro:IPR019780); BEST Arabidopsis 

thaliana protein match is: germin-like protein 10 (TAIR:AT3G62020.1); Has 1766 Blast hits to 1756 proteins in 200 species: Archae - 0; Bacteria - 

219; Metazoa - 1; Fungi - 67; Plants - 1458; Viruses - 0; Other Eukaryotes - 21 (source: NCBI BLink). & (gnl|cdd|84597 : 109.0) no description 

available (original description: no original description) 

20.2.99 stress.abiotic.unspecified ca08g13340 -1.141 

(at3g62020 : 258.0) germin-like protein (GLP10); germin-like protein 10 (GLP10); FUNCTIONS IN: manganese ion binding, nutrient reservoir 

activity; INVOLVED IN: biological_process unknown; LOCATED IN: cell wall, plant-type cell wall; EXPRESSED IN: 19 plant structures; 

EXPRESSED DURING: 10 growth stages; CONTAINS InterPro DOMAIN/s: Cupin, RmlC-type (InterPro:IPR011051), Cupin 1 

(InterPro:IPR006045), RmlC-like jelly roll fold (InterPro:IPR014710), Germin (InterPro:IPR001929), Germin, manganese binding site 

(InterPro:IPR019780); BEST Arabidopsis thaliana protein match is: germin-like protein subfamily 2 member 2 precursor (TAIR:AT1G02335.1); 

Has 35333 Blast hits to 34131 proteins in 2444 species: Archae - 798; Bacteria - 22429; Metazoa - 974; Fungi - 991; Plants - 531; Viruses - 0; Other 

Eukaryotes - 9610 (source: NCBI BLink). & (gnl|cdd|84597 : 106.0) no description available (original description: no original description) 

20.2.99 stress.abiotic.unspecified ca07g20240 -1.125 

(at5g61750 : 201.0) RmlC-like cupins superfamily protein; FUNCTIONS IN: manganese ion binding, nutrient reservoir activity; INVOLVED IN: 

response to salt stress; LOCATED IN: endomembrane system, apoplast; EXPRESSED IN: inflorescence meristem, hypocotyl, flower; 

EXPRESSED DURING: petal differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: Cupin, RmlC-type (InterPro:IPR011051), 

Cupin 1 (InterPro:IPR006045), RmlC-like jelly roll fold (InterPro:IPR014710), Germin (InterPro:IPR001929), Germin, manganese binding site 

(InterPro:IPR019780); BEST Arabidopsis thaliana protein match is: RmlC-like cupins superfamily protein (TAIR:AT5G39180.1); Has 1807 Blast 

hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 385; Viruses - 0; Other Eukaryotes - 339 (source: 

NCBI BLink). & (gnl|cdd|84597 : 86.1) no description available (original description: no original description) 

20.2.99 stress.abiotic.unspecified ca03g33970 1.537 

(at1g48960 : 173.0) Adenine nucleotide alpha hydrolases-like superfamily protein; FUNCTIONS IN: molecular_function unknown; INVOLVED 

IN: response to stress; LOCATED IN: cellular_component unknown; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth 

stages; CONTAINS InterPro DOMAIN/s: UspA (InterPro:IPR006016), Rossmann-like alpha/beta/alpha sandwich fold (InterPro:IPR014729); 

BEST Arabidopsis thaliana protein match is: Adenine nucleotide alpha hydrolases-like superfamily protein (TAIR:AT2G03720.1); Has 185 Blast 

hits to 185 proteins in 20 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 185; Viruses - 0; Other Eukaryotes - 0 (source: NCBI 

BLink). (original description: no original description) 

20.2.99 stress.abiotic.unspecified ca02g14090 1.575 

(at2g40330 : 164.0) Encodes a member of the PYR (pyrabactin resistance  )/PYL(PYR1-like)/RCAR (regulatory components of ABA receptor) 

family proteins with 14 members.  PYR/PYL/RCAR family proteins function as abscisic acid sensors. Mediate ABA-dependent regulation of 

protein phosphatase 2Cs ABI1 and ABI2.; PYR1-like 6 (PYL6); CONTAINS InterPro DOMAIN/s: Polyketide cyclase/dehydrase 

(InterPro:IPR019587); BEST Arabidopsis thaliana protein match is: Polyketide cyclase/dehydrase and lipid transport superfamily protein 

(TAIR:AT5G05440.1); Has 471 Blast hits to 471 proteins in 38 species: Archae - 0; Bacteria - 8; Metazoa - 0; Fungi - 2; Plants - 458; Viruses - 0; 

Other Eukaryotes - 3 (source: NCBI BLink). (original description: no original description) 

20.2.99 stress.abiotic.unspecified ca04g01260 1.614 

(gnl|cdd|84754 : 124.0) no description available & (at5g28010 : 115.0) Polyketide cyclase/dehydrase and lipid transport superfamily protein; 

FUNCTIONS IN: molecular_function unknown; INVOLVED IN: response to biotic stimulus, defense response; LOCATED IN: 

cellular_component unknown; EXPRESSED IN: 8 plant structures; EXPRESSED DURING: 6 growth stages; CONTAINS InterPro DOMAIN/s: 

Bet v I allergen (InterPro:IPR000916); BEST Arabidopsis thaliana protein match is: Polyketide cyclase/dehydrase and lipid transport superfamily 

protein (TAIR:AT5G28000.1); Has 1807 Blast hits to 1807 proteins in 277 species: Archae - 0; Bacteria - 0; Metazoa - 736; Fungi - 347; Plants - 

385; Viruses - 0; Other Eukaryotes - 339 (source: NCBI BLink). (original description: no original description) 

20.2.99 stress.abiotic.unspecified ca12g07240 3.205 

(at1g18970 : 91.7) Encodes a germin-like protein with possible oxalate oxidase activity (based on GenBank record).; germin-like protein 4 (GLP4); 

FUNCTIONS IN: manganese ion binding, nutrient reservoir activity; LOCATED IN: endomembrane system, apoplast; EXPRESSED IN: root; 

CONTAINS InterPro DOMAIN/s: Cupin, RmlC-type (InterPro:IPR011051), Cupin 1 (InterPro:IPR006045), RmlC-like jelly roll fold 

(InterPro:IPR014710), Germin (InterPro:IPR001929), Germin, manganese binding site (InterPro:IPR019780); BEST Arabidopsis thaliana protein 
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match is: RmlC-like cupins superfamily protein (TAIR:AT1G18980.1); Has 30201 Blast hits to 17322 proteins in 780 species: Archae - 12; Bacteria 

- 1396; Metazoa - 17338; Fungi - 3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). & (gnl|cdd|84597 : 81.5) no 

description available (original description: no original description) 

20.2.99 stress.abiotic.unspecified ca11g00890 3.56 

(at1g68300 : 154.0) Adenine nucleotide alpha hydrolases-like superfamily protein; FUNCTIONS IN: molecular_function unknown; INVOLVED 

IN: response to stress; LOCATED IN: cellular_component unknown; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth 

stages; CONTAINS InterPro DOMAIN/s: UspA (InterPro:IPR006016), Rossmann-like alpha/beta/alpha sandwich fold (InterPro:IPR014729), 

Universal stress protein A (InterPro:IPR006015); BEST Arabidopsis thaliana protein match is: Adenine nucleotide alpha hydrolases-like 

superfamily protein (TAIR:AT3G11930.4); Has 7821 Blast hits to 7529 proteins in 1691 species: Archae - 688; Bacteria - 6019; Metazoa - 129; 

Fungi - 89; Plants - 708; Viruses - 0; Other Eukaryotes - 188 (source: NCBI BLink). & (gnl|cdd|30165 : 100.0) no description available (original 

description: no original description) 

20.2.99 stress.abiotic.unspecified ca06g18060 3.674 

(at1g48960 : 117.0) Adenine nucleotide alpha hydrolases-like superfamily protein; FUNCTIONS IN: molecular_function unknown; INVOLVED 

IN: response to stress; LOCATED IN: cellular_component unknown; EXPRESSED IN: 22 plant structures; EXPRESSED DURING: 13 growth 

stages; CONTAINS InterPro DOMAIN/s: UspA (InterPro:IPR006016), Rossmann-like alpha/beta/alpha sandwich fold (InterPro:IPR014729); 

BEST Arabidopsis thaliana protein match is: Adenine nucleotide alpha hydrolases-like superfamily protein (TAIR:AT2G03720.1); Has 185 Blast 

hits to 185 proteins in 20 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 185; Viruses - 0; Other Eukaryotes - 0 (source: NCBI 

BLink). (original description: no original description) 

20.2.99 stress.abiotic.unspecified ca11g00870 4.243 

(at1g68300 : 110.0) Adenine nucleotide alpha hydrolases-like superfamily protein; FUNCTIONS IN: molecular_function unknown; INVOLVED 

IN: response to stress; LOCATED IN: cellular_component unknown; EXPRESSED IN: 24 plant structures; EXPRESSED DURING: 15 growth 

stages; CONTAINS InterPro DOMAIN/s: UspA (InterPro:IPR006016), Rossmann-like alpha/beta/alpha sandwich fold (InterPro:IPR014729), 

Universal stress protein A (InterPro:IPR006015); BEST Arabidopsis thaliana protein match is: Adenine nucleotide alpha hydrolases-like 

superfamily protein (TAIR:AT3G11930.4); Has 7821 Blast hits to 7529 proteins in 1691 species: Archae - 688; Bacteria - 6019; Metazoa - 129; 

Fungi - 89; Plants - 708; Viruses - 0; Other Eukaryotes - 188 (source: NCBI BLink). (original description: no original description) 

 

 


