
Supplemental Table S1: List of selected genes of interest, their functions and involvements in biological 

processes. 

Abbrevia-
tion 

Gene name Molecular function Involvement in biological processes First publi-
cation 

ABA2 ABA 
DEFICIENT 2 

Alcohol 
dehydrogenase 

(NAD+) 
activity, identical 

protein 
binding, xanthoxin 

dehydrogenase 
activity 

Abscisic acid biosynthetic process, proline 
biosynthetic process, regulation of abscisic 

acid biosynthetic process, response to 
fructose, response to heat, response to 

water deprivation, sugar mediated signaling 
pathway 

Léon-
Kloosterziel et 
al., 1996 

ABI3 ABA 
INSENSITIVE 3 

DNA binding, 
sequence-specific 

DNA binding 

Embryo development ending in seed 
dormancy, mitochondria-nucleus signaling 

pathway, plastid organization, positive 
regulation of transcription, response to 

abscisic acid, response to auxin 

Wehmeyer et 
al., 1996 

ABI4 ABA 
INSENSITIVE 4 

DNA binding, 
sequence-specific 

DNA binding 

Abscisic acid-activated signaling pathway, 
hexokinase-dependent signaling, lateral 

root development, mitochondria-nucleus 
signaling pathway, positive regulation of 

transcription, regulation of L-ascorbic acid 
biosynthetic process, regulation of protein 

localization, regulation of stomatal 
movement, regulation of transcription, 

regulation of triglyceride catabolic process, 
response to glucose, response to osmotic 

stress, response to stress, response to 
sucrose, response to trehalose, response to 
water deprivation, root meristem growth, 

seed development, starch catabolic process, 
sugar mediated signaling pathway 

Finkelstein, 
1994 

ABI5 ABA 
INSENSITIVE 5 

DNA binding, 
protein binding, 

transcription 
regulatory region 
sequence-specific 

DNA binding 

Negative regulation of seed germination, 
positive regulation of transcription, DNA-

templated, response to abscisic acid, 
response to chitin, response to gibberellin, 
response to salt stress, response to water 

deprivation, seed development, seed 
germination, sugar mediated signaling 

pathway 

Laby et al., 
2000 

ACO ETHYLENE 
FORMING 
ENZYME 

1-Amino-
cyclopropane-1-

carboxylate oxidase 
activity, 

dioxygenase activity 

Cellular response to fatty acid, ethylene 
biosynthetic process, oxidation-reduction 

process, response to fungus 

Gómez-Lim, 
1993 

ACS 1-AMINO-
CYCLOPROPAN

E-1-
CARBOXYLATE 

SYNTHASE 

1-Amino-
cyclopropane-1-

carboxylate 
synthase activity, 
protein binding, 

pyridoxal 
phosphate binding 

1-Aminocyclopropane-1-carboxylate 
biosynthetic process, ethylene biosynthetic 

process 

Schellingen et 
al., 2014 



AHK2 HISTIDINE 
KINASE 2 

Cytokinin receptor 
activity 

Cellular response to abscisic acid 
stimulus, cellular response to 

cold, cytokinin-activated signaling 
pathway, negative regulation of iron  iron 

transport, phloem or xylem 
histogenesis, phosphorelay signal 
transduction system, regulation of 

chlorophyll catabolic process, regulation of 
flower development, regulation of meristem 

development, regulation of seed 
germination, regulation of shoot system 
development, response to abscisic acid, 

response to osmotic stress, response to salt 
stress, response to toxic substance, 

response to water deprivation, secondary 
growth 

Suzuki et al., 
2001 

AHK3 HISTIDINE 
KINASE 3 

Cytokinin receptor 
activity 

Cellular response to abscisic acid 
stimulus, cellular response to cold, cellular 
response to phosphate starvation, cellular 
response to sucrose stimulus, cytokinin-

activated signaling pathway, defense 
response to bacterium, leaf 

senescence, negative regulation of iron ion 
transport, nucleoside metabolic process, 

phloem or xylem histogenesis, phosphorelay 
signal transduction system, regulation of 

chlorophyll catabolic process, regulation of 
flower development, regulation of meristem 

development, regulation of seed 
germination, regulation of shoot system 

development, response to cold, response to 
osmotic stress, response to salt stress, 

response to water deprivation, secondary 
growth 

Yamada et al., 
2001 

AHK4 HISTIDINE 
KINASE 4 

Cytokinin receptor 
activity 

Carbohydrate homeostasis, cellular 
response to phosphate starvation, cellular 
response to sucrose stimulus, cytokinin-

activated signaling pathway, defense 
response to bacterium, embryonic root 
morphogenesis, nucleoside metabolic 

process, osmosensory signaling pathway, 
phosphorelay signal transduction system, 

protein phosphorylation, regulation of 
meristem development, regulation of seed 

germination, regulation of shoot system 
development, response to water 

deprivation, sulfate transport 

Scheres et al., 
1995 

AHP2 HISTIDINE-
CONTAINING 
PHOSPHOTRA
NSMITTER 2 

Protein binding Antipodal cell differentiation, cytokinin-
activated signaling pathway, embryo sac egg 

cell differentiation, phosphorelay signal 
transduction system, phosphorylation, 

regulation of cytokinin-activated signaling 
pathway, signal transduction 

Suzuki et al., 
1998 



AHP3 HISTIDINE-
CONTAINING 

PHOSPHO-
TRANSMITTER 

3 

Histidine 
phosphotransfer 
kinase activity, 

protein binding, 
protein histidine 
kinase binding 

Antipodal cell differentiation, cytokinin-
activated signaling pathway, embryo sac egg 

cell differentiation, phosphorelay signal 
transduction system, phosphorylation, 

regulation of cytokinin-activated signaling 
pathway, signal transduction 

Suzuki et al., 
2000 

AHP5 HISTIDINE-
CONTAINING 

PHOSPHO-
TRANSMITTER 

5 

Histidine 
phosphotransfer 
kinase activity, 

protein binding, 
protein histidine 
kinase binding 

Antipodal cell differentiation, cytokinin-
activated signaling pathway, embryo sac egg 

cell differentiation, phosphorelay signal 
transduction system, phosphorylation, 

regulation of cytokinin-activated signaling 
pathway, signal transduction 

Miyata et al., 
1998 

AOS ALLENE OXIDE 
SYNTHASE 

Oxygen binding Defense response, defense response to 
fungus, epoxygenase P450 

pathway, jasmonic acid biosynthetic 
process, oxidation-reduction 
process, oxylipin biosynthetic 

process, oxylipin metabolic 
process, response to fungus, response to 

jasmonic acid, response to wounding, sterol 
metabolic process 

Song et al., 
1993 

APX1 ASCORBATE 
PEROXIDASE 1, 

p-Coumarate 3-
hydroxylase activity 

Cellular response to oxidative 
stress, embryo development ending in seed 

dormancy, hydrogen peroxide catabolic 
process, lignin biosynthetic 

process, phenylpropanoid biosynthetic 
process, response to cadmium ion, response 

to heat, response to oxidative stress 

Kubo et al. 
1993 

APX2 ASCORBATE 
PEROXIDASE 1, 

L-ascorbate 
peroxidase 

activity, heme 
binding, peroxidase 

activity 

Cellular response to oxidative 
stress, hydrogen peroxide catabolic 

process, response to oxidative 
stress, response to reactive oxygen species 

Hikaru et al., 
1990 

ARF7 AUXIN 
RESPONSE 
FACTOR 7 

DNA binding Blue light signaling pathway, gravitropism, 
lateral root development, lateral root 

formation, leaf development, phototropism, 
positive regulation of transcription, DNA-

templated, regulation of growth, response 
to auxin, response to ethylene 

Liscum E and 
Briggs, 1995  

ARF19 AUXIN 
RESPONSE 
FACTOR 19 

DNA binding, 
sequence-specific 

Lateral root development, lateral root 
formation, leaf development, regulation of 
transcription, DNA-templated, response to 

auxin, response to ethylene 

Riechmann et 
al., 2000 



ARR12 RESPONSE 
REGULATOR 

12 

DNA-binding 
transcription factor 

activity, 
phosphorelay 

response regulator 
activity 

Cellular response to cytokinin stimulus, 
cytokinin-activated signaling pathway, 
maintenance of shoot apical meristem 

identity, primary root development, 
regulation of anthocyanin metabolic 

process, regulation of chlorophyll 
biosynthetic process, regulation of 

cytokinin-activated signaling pathway, 
regulation of root meristem growth, 

regulation of seed growth, response to 
cytokinin, response to water deprivation, 

root development, shoot system 
development 

Riechmann et 
al., 2001 

ARX2/ 
IAA7 

AUXIN 
RESISTANT 2/ 

INDOLE-3-
ACETIC ACID 7 

Transcription 
regulatory region 
sequence-specific 

DNA binding 

Gravitropism, regulation of transcription, 
DNA-templated, response to auxin, 

response to jasmonic acid, response to 
water deprivation, response to wounding 

Wilson et al., 
1990 

BAK1 BRI1-
ASSOCIATED 
RECEPTOR 

KINASE 

Protein binding Brassinosteroid mediated signaling 
pathway, cell death, defense response to 
bacterium, defense response to fungus, 
defense response to oomycetes, protein 

phosphorylation 

Halliday et al., 
1996 

BIN2 BRASSINOSTER
OID-

INSENSITIVE 2 

Protein binding Brassinosteroid mediated signaling 
pathway, detection of brassinosteroid 

stimulus, leaf morphogenesis, 
multidimensional cell growth, negative 
regulation of brassinosteroid mediated 

signaling pathway, positive regulation of 
protein export from nucleus, protein 

autophosphorylation, protein 
phosphorylation, response to auxin, root 

hair cell differentiation, signal transduction 

Li et al., 2001 

BHLH BASIC HELIX-
LOOP-HELIX 

DNA-binding 
transcription factor 

activity, RNA 
polymerase II-

specific, 
transcription 

regulatory region 
sequence-specific 

DNA 
binding, protein 

dimerization 
activity 

Regulation of transcription by RNA 
polymerase II, regulation of transcription, 

DNA-templated 

Riechmann et 
al., 2000 



BRI1 BRASSINOSTER
OID 

INSENSITIVE 1 

Protein binding, 
steroid binding 

Anther wall tapetum cell differentiation, 
brassinosteroid homeostasis, 

brassinosteroid mediated signaling 
pathway, detection of brassinosteroid 
stimulus, hormone-mediated signaling 
pathway, leaf development, negative 
regulation of cell death, pollen exine 

formation, positive regulation of flower 
development, regulation of seedling 

development, response to UV-B, 
unidimensional cell growth 

Li et al., 2002 

BZIP3 BASIC 
LEUCINE-
ZIPPER 3 

DNA-binding 
transcription factor 

activity 

Regulation of transcription, DNA-templated Riechmann et 
al., 2000 

BZR1 BRASSINAZOLE
-RESISTANT 1 

DNA-binding, 
protein binding 

Brassinosteroid mediated signaling 
pathway, negative regulation of 

transcription, plant ovule development, 
regulation of transcription, DNA-templated, 

seed development, transcription 

Zhao et al., 
2002 

CAB CHLOROPHYLL 
A/B BINDING 

PROTEIN 

Chlorophyll binding, 
mRNA binding 

Photosynthesis, light harvesting in 
photosystem I, response to light stimulus 

Karlin-
Neumann et 
al., 1988 

CDPK6 CALCIUM-
DEPENDENT 

PROTEIN 
KINASE 6 

Calcium ion binding, 
calcium-dependent 

protein 
serine/threonine 
kinase activity, 

calmodulin binding, 
calmodulin-

dependent protein 
kinase activity, 

protein binding, 
protein kinase 

activity, protein 
serine kinase 

activity, protein 
serine/threonine 
kinase activity, 

protein threonine 
kinase activity 

Abscisic acid-activated signaling pathway, 
intracellular signal transduction, peptidyl-

serine phosphorylation, protein 
autophosphorylation, regulation of anion 
channel activity, regulation of stomatal 

movement, response to salt stress 

Douglas et al. 
1998 



COI1 CORONATINE 
INSENSITIVE 1 

Protein binding SCF-dependent proteasomal ubiquitin-
dependent protein catabolic process, anther 

dehiscence, defense response, defense 
response to bacterium, defense response to 
fungus, extracellular ATP signaling, jasmonic 

acid and ethylene-dependent systemic 
resistance, jasmonic acid mediated signaling 

pathway, negative regulation of defense 
response, protein ubiquitination, regulation 
of flower development, response to far red 

light, response to insect, response to 
jasmonic acid, response to wounding, root 

development, shade avoidance, stamen 
development, stomatal movement, 

ubiquitin-dependent protein catabolic 
process 

Feys et al.,  
1994 

COP1 CONSTITUTIVE 
PHOTOMORP

HOGENIC 1 

Protein binding DNA repair, anthocyanin-containing 
compound metabolic process, entrainment 

of circadian clock, photomorphogenesis, 
photoperiodism, flowering, protein 

ubiquitination, regulation of stomatal 
movement, shade avoidance, 

skotomorphogenesis 

Deng et al., 
1991 

CPD CONSTITUTIVE 
PHOTOMORP

HOGENIC 
DWARF 

Heme binding, iron 
ion 

binding, monooxyge
nase 

activity, oxidoreduc
tase activity, acting 
on paired donors, 
with incorporation 

or reduction of 
molecular 

oxygen, protein 
binding 

Anther wall tapetum cell 
differentiation, brassinosteroid biosynthetic 

process, brassinosteroid 
homeostasis, multicellular organism 
development, oxidation-reduction 

process, pollen exine formation, positive 
regulation of flower development, response 

to UV 

Gendron et al., 
2008 

DGDG DIGALACTOSYL 
DIACYLGLYCER
OL DEFICIENT 

UDP-
galactosyltransferas

e 
activity, digalactosyl

diacylglycerol 
synthase 

activity, transferase 
activity, transferring 

glycosyl groups 

Cellular response to phosphate 
starvation, galactolipid biosynthetic 

process, glycolipid biosynthetic process 

Härtel et al. 
2000 

EIN3 ETHYLENE-
INSENSITIVE3 

DNA 
binding, protein 

binding 

Defense response to bacterium, ethylene-
activated signaling pathway, regulation of L-

ascorbic acid biosynthetic 
process, regulation of transcription, DNA-

templated, response to ethylene, response 
to hypoxia, sugar mediated signaling 

pathway 

Roman et al.,  
1995 



EIN2 ETHYLENE 
INSENSITIVE 2 

mRNA binding, 
protein binding 

Auxin polar transport, cell death, cell 
division, defense response by callose 

deposition in cell wall, defense response to 
bacterium, defense response to fungus, 

establishment of planar polarity, ethylene-
activated signaling pathway, extracellular 
ATP signaling, jasmonic acid and ethylene-
dependent systemic resistance, ethylene 

mediated signaling pathway, leaf 
senescence, negative regulation of defense 

response, phloem or xylem histogenesis, 
positive regulation of abscisic acid-activated 

signaling pathway, regulation of stomatal 
movement, response to ethylene, response 
to heat, response to hormone, response to 

jasmonic acid, response to molecule of 
bacterial origin, response to osmotic stress, 

response to oxidative stress, response to 
salt stress, root hair cell differentiation, 

sugar mediated signaling pathway 

Alonso et al., 
1999 

EIN3 ETHYLENE-
INSENSITIVE3 

DNA 
binding, protein 

binding 

Defense response to bacterium, ethylene-
activated signaling pathway, regulation of L-

ascorbic acid biosynthetic 
process, regulation of transcription, DNA-

templated, response to ethylene, response 
to hypoxia, sugar mediated signaling 

pathway 

Roman et al.,  
1995 

EIL1 ETHYLENE-
INSENSITIVE3-

LIKE 1 

Protein binding Defense response to bacterium, ethylene-
activated signaling pathway, response to 

ethylene 

Chao et al.,  
1997 

ETR1 ETHYLENE 
RESPONSE 1 

Ethylene binding Cell division, cytokinin metabolic process, 
defense response, defense response by 
callose deposition in cell wall, defense 
response to bacterium, detection of 

ethylene stimulus, hydrogen peroxide 
biosynthetic process, jasmonic acid and 

ethylene-dependent systemic resistance, 
ethylene mediated signaling pathway, 

negative regulation of ethylene-activated 
signaling pathway, phloem or xylem 
histogenesis, regulation of seedling 

development, regulation of stomatal 
movement, response to abscisic acid, 

response to auxin, response to ethylene, 
response to gibberellin, response to heat, 

response to insect, response to molecule of 
bacterial origin, response to salt stress, seed 
dormancy process, sugar mediated signaling 

pathway 

Asai et al., 
2000 



FIN219/ 
JAR1 

FAR-RED 
INSENSITIVE 

219/ 
JASMONATE 
RESISTANT 1 

ATP binding, acid-
amino acid ligase 

activity, 
adenylyltransferase 
activity, amino acid 

binding, catalytic 
activity, enzyme 

binding, jasmonate-
amino synthetase 
activity, leucine 
binding, protein 

binding 

Cellular response to auxin stimulus, induced 
systemic resistance, jasmonic acid mediated 

signaling pathway, jasmonic acid and 
ethylene-dependent systemic resistance, 
jasmonic acid metabolic process, negative 

regulation of defense response, 
photomorphogenesis, protein 

adenylylation, red, far-red light 
phototransduction, regulation of reactive 

oxygen species metabolic process, 
regulation of response to red or far red 
light, regulation of stomatal movement, 
response to UV-B, response to jasmonic 

acid, response to mycotoxin, response to 
ozone, response to wounding, systemic 

acquired resistance 

Staswick et al., 
1992 

GA2OX2 GIBBERELLIN 
2-OXIDASE 2 

C-19 gibberellin 2-
beta-dioxygenase 

activity, 
dioxygenase activity 

Cellular response to hypoxia, gibberellin 
biosynthetic process, gibberellin catabolic 

process, response to light stimulus, 
response to red light, response to red or far 

red light 

Thomas et al., 
1999 

GLK2 GOLDEN2- 
LIKE2 

DNA-binding 
transcription factor 

activity, protein 
binding, transcriptio
n regulatory region 
sequence-specific 

DNA binding 

Chloroplast organization, negative 
regulation of flower development, negative 

regulation of leaf senescence, positive 
regulation of transcription, DNA-templated, 

regulation of chlorophyll biosynthetic 
process, signal transduction 

Waters et al., 
2008 

GDC GLYCINE 
DECARBOXYLA
SE COMPLEX 

glycine 
dehydrogenase 

(decarboxylating) 
activity 

Glycine decarboxylation via glycine cleavage 
system, photorespiration, protein 

lipoylation 

Srinivasan and  
Oliver (1995) 

GK GLYCERATE 
KINASE 

ATP binding, 
glycerate kinase 
activity, kinase 

activity 

Oxidative photosynthetic carbon pathway, 
photorespiration 

Haas et al., 
2002 

GO GLYCOLATE 
OXIDASE 

mRNA binding    Defense response to bacterium, 
hydrogen peroxide biosynthetic process, 
oxidative photosynthetic carbon pathway 

Ma et al., 2002 



GNC GATA, 
NITRATE-

INDUCIBLE, 
CARBON 

METABOLISM-
INVOLVED 

DNA-binding 
transcription factor 

activity, protein 
binding, sequence-

specific DNA 
binding, zinc ion 

binding 

Chloroplast elongation, chloroplast 
organization, circadian rhythm, cytokinin-

activated signaling pathway, gibberellic acid 
mediated signaling pathway, glucose 
mediated signaling pathway, negative 

regulation of flower development, negative 
regulation of gibberellic acid mediated 

signaling pathway, negative regulation of 
seed germination, plant organ senescence, 

positive regulation of chlorophyll 
biosynthetic process, regulation of 

carbohydrate utilization, regulation of 
chlorophyll biosynthetic process, regulation 
of gene expression, regulation of nitrogen 

compound metabolic process, regulation of 
photoperiodism, flowering, regulation of 

seed development, regulation of seed 
germination, response to auxin, response to 
cytokinin, response to gibberellin, response 

to light stimulus 

Sánchez et al.,  
2004 

GNL GNC-LIKE DNA-binding 
transcription factor 

activity, protein 
binding, sequence-

specific DNA 
binding, zinc ion 

binding 

Chloroplast elongation, chloroplast 
organization, circadian rhythm, cytokinin-

activated signaling pathway, gibberellic acid 
mediated signaling pathway, negative 

regulation of flower development, negative 
regulation of gibberellic acid mediated 

signaling pathway, negative regulation of 
seed germination, plant organ senescence, 

positive regulation of chlorophyll 
biosynthetic process, regulation of 

carbohydrate utilization, regulation of 
chlorophyll biosynthetic process, regulation 

of gene expression, regulation of 
photoperiodism, flowering, regulation of 

seed development, regulation of seed 
germination, regulation of transcription, 

DNA-templated, response to auxin, 
response to cytokinin, response to 

gibberellin, response to light stimulus, 
response to nitrate, response to red light 

Nemhauser et 
al., 2006 

HY5 ELONGATED 
HYPOCOTYL 5 

DNA binding, 
double-stranded 

DNA binding 

Gibberellic acid mediated signaling 
pathway, photomorphogenesis, positive 

gravitropism, positive regulation of 
anthocyanin metabolic process, positive 

regulation of circadian rhythm, red or far-
red light signaling pathway, regulation of 
abscisic acid-activated signaling pathway, 

regulation of photomorphogenesis, 
regulation of transcription, DNA-templated, 
response to UV-B, response to abscisic acid, 

response to far red light, response to 
karrikin, response to red light 

Somers et al., 
1991 



IAA14/ 
SLR 

INDOLE-3-
ACETIC ACID 

INDUCIBLE 14/ 
SOLITARY 

ROOT 

DNA-binding 
transcription factor 

activity, protein 
binding 

Lateral root morphogenesis, negative 
regulation of transcription, DNA-templated, 
regulation of transcription, DNA-templated, 

response to auxin 

Abel et al., 
1995 

IPT ISOPENTENYL-
TRANSFERASE 

ADP dimethylallyl-
transferase 

activity, AMP 
dimethylallyl-

transferase activity, 

Cytokinin biosynthetic process, pollen tube 
growth, tRNA modification 

Takei et al., 
2003 

JAZ9 JASMONATE-
ZIM-DOMAIN 

PROTEIN 9 

Protein binding Regulation of defense response, regulation 
of jasmonic acid mediated signaling 
pathway, response to jasmonic acid, 

response to wounding 

Vanholme et 
al. 2007 

LHCB LIGHT 
HARVESTING 

COMPLEX 
PHOTOSYSTE

M II 

Chlorophyll binding, 
mRNA binding 

Nonphotochemical quenching, 
photosynthesis, photosynthesis, light 

harvesting in photosystem I, response to 
light stimulus 

Jansson, 1999 

MAX2 MORE 
AXILLARY 

BRANCHES 2 

Protein binding SCF-dependent proteasomal ubiquitin-
dependent protein catabolic 

process, aging, auxin polar transport, cuticle 
development, negative regulation of seed 

germination, positive regulation of response 
to water deprivation, protein 

ubiquitination, regulation of meristem 
structural organization, response to light 
stimulus, shoot system morphogenesis, 
ubiquitin-dependent protein catabolic 

process 

Oh et al., 1997 

MYC2 JASMONATE 
INSENSITIVE 1 

DNA binding, 
protein binding, 

sequence-specific 
DNA binding 

Extracellular ATP signaling, jasmonic acid 
mediated signaling pathway, positive 

regulation of flavonoid biosynthetic process, 
positive regulation of transcription, DNA-
templated, protein homotetramerization, 
regulation of DNA-binding transcription 

factor activity, regulation of defense 
response to insect, regulation of secondary 

cell wall biogenesis, regulation of 
transcription from RNA polymerase II 

promoter in response to oxidative stress, 
regulation of transcription, DNA-templated, 
regulation of tryptophan metabolic process, 
response to abscisic acid, response to chitin, 

response to desiccation, response to 
jasmonic acid, response to wounding, 

stomatal complex development 

Berger et al., 
1996 

NCED2 NINE-CIS-
EPOXY-

CAROTENOID 
DIOXYGENASE 

2 

9-Cis-
epoxycarotenoid 

dioxygenase 
activity, carotenoid 
dioxygenase activity 

Abscisic acid biosynthetic process, carotene 
catabolic process, oxidation-reduction 

process 

Qin and 
Zeevaart, 1999 

NCED3 NINE-CIS-
EPOXY-

CAROTENOID 

9-Cis-
epoxycarotenoid 

dioxygenase 

9-Cis-epoxycarotenoid dioxygenase 
activity, carotenoid dioxygenase activity 

Qin and 
Zeevaart, 1999 



DIOXYGENASE 
3 

activity, carotenoid 
dioxygenase activity 

NCED4 NINE-CIS-
EPOXY-

CAROTENOID 
DIOXYGENASE 

4 

Carotenoid 
dioxygenase 

activity, protein 
binding 

Carotene catabolic process Kim and von 
Arnim, 2006 

NCED5 NINE-CIS-
EPOXY-

CAROTENOID 
DIOXYGENASE 

9 

9-Cis-
epoxycarotenoid 

dioxygenase 
activity, carotenoid 
dioxygenase activity 

Abscisic acid biosynthetic process, carotene 
catabolic process, response to water 
deprivation, seed dormancy process 

Qin and 
Zeevaart, 1999 

NCED9 NINE-CIS-
EPOXY-

CAROTENOID 
DIOXYGENASE 

6 

9-Cis-
epoxycarotenoid 

dioxygenase 
activity, carotenoid 
dioxygenase activity 

Abscisic acid biosynthetic process, carotene 
catabolic process, seed dormancy process 

Qin and 
Zeevaart, 1999 

PORA PROTOCHLOR
OPHYLLIDE 
OXIDORE-

DUCTASE A 

mRNA binding Chlorophyll biosynthetic process, 
photomorphogenesis, response to ethylene, 

skotomorphogenesis 

Armstrong et 
al., 1995 

PORB PROTOCHLOR
OPHYLLIDE 
OXIDORE-

DUCTASE B 

mRNA binding Chlorophyll biosynthetic process, response 
to ethylene 

Benli et al., 
1991 

PSBD PHOTOSYSTE
M II REACTION 

CENTER 
PROTEIN D 

mRNA binding Photosynthesis, light harvesting in 
photosystem II, photosynthetic electron 

transport in photosystem II 

Christopher 
and Hoffer, 
1998 

PSBQ PHOTOSYSTE
M II     

SUBUNIT Q 

Calcium ion 
binding, electron 

transporter, 
transferring 

electrons within the 
cyclic electron 

transport pathway 
of photosynthesis 

activity 

Photosynthetic electron transport chain Schubert et al. 
(2002) 

PYL9/ 
RCAR1 

PYRABACTIN 
RESISTANCE 1-

LIKE 9/ 
REGULATORY 
COMPONENT 

OF ABA 
RECEPTOR 1 

Abscisic acid 
binding, protein 
binding, protein 

homodimerization 
activity, protein 

phosphatase 
inhibitor activity, 
signaling receptor 

activity 

Abscisic acid-activated signaling pathway, 
regulation of protein serine/threonine 

phosphatase activity 

Nishimura et 
al., 2010 

RBCS RIBULOSE 
BISPHOSPHAT
E CARBOXY-
LASE SMALL 

Copper ion binding, 
mRNA binding 

Photosynthesis, carbon fixation, response to 
cold, ribulose bisphosphate carboxylase 

complex assembly 

Schubert et al. 
(2002) 

RBCL RIBULOSE 
BISPHOSPHAT
E CARBOXY-
LASE LARGE 

mRNA binding Photosynthesis, carbon fixation, response to 
abscisic acid, response to cadmium ion 

Nuget and 
Palmer, 1988 



SAG101 SENESCENCE-
ASSOCIATED 

GENE 101 

Carboxylic ester 
hydrolase 

activity, methyl 
indole-3-acetate 

esterase 
activity, protein 

binding 

Aging, defense response to Gram-negative 
bacterium, leaf abscission, lipid metabolic 

process, positive regulation of defense 
response to bacterium, positive regulation 
of defense response to oomycetes, positive 
regulation of defense response to virus by 
host, positive regulation of leaf senescence 

Kim et al., 
2008 

SAG102 SENESCENCE-
ASSOCIATED 

GENE 102 

Kinase 
binding, protein 

binding 

Response to abscisic acid, response to 
glucose, response to mannose, response to 

sucrose, seed dormancy process 

Dal Bosco et 
al., 2004 

SHMT SERINE 
HYDROXY-

METHYLTRANS
FERASE 

mRNA binding, 
poly(U) RNA binding 

L-serine catabolic process, L-serine 
metabolic process, circadian rhythm, folic 

acid metabolic process, glycine biosynthetic 
process from serine, glycine decarboxylation 

via glycine cleavage system, glycine 
metabolic process, one-carbon metabolic 

process, photorespiration, plant-type 
hypersensitive response, response to 

cadmium ion, response to cold, response to 
light stimulus, tetrahydrofolate 

interconversion, tetrahydrofolate metabolic 
process 

Chastain, 1985 

SIG2 SIGMA 
FACTOR 2 

DNA-binding 
transcription factor 

activity, sigma 
factor activity 

DNA-binding transcription factor activity, 
cellular response to light stimulus, 

chloroplast organization, regulation of RNA 
biosynthetic process, response to blue light, 

response to red light, tRNA metabolic 
process 

Moroni et al., 
2000 

SIG4 SIGMA 
FACTOR 4 

DNA-binding 
transcription factor 

activity, sigma 
factor activity 

DNA-templated transcription, initiation, 
cellular response to light stimulus, 

regulation of RNA biosynthetic process 

Fujiwara et al. 
2000 

SIG5 SIGMA 
FACTOR 5 

DNA-binding 
transcription factor 

activity, sigma 
factor activity 

DNA-templated transcription, initiation, 
cellular response to blue light, cellular 

response to salt stress, chloroplast 
organization, embryo sac development, 

photosystem II assembly, positive regulation 
of transcription, DNA-templated, regulation 

of RNA biosynthetic process, response to 
blue light, response to far red light, 

response to red light 

Fujiwara et al. 
2000 

SIG6 SIGMA 
FACTOR 6 

DNA-binding 
transcription factor 

activity, sigma 
factor activity 

DNA-templated transcription, initiation, 
cellular response to blue light, cellular 

response to light stimulus, positive 
regulation of transcription, DNA-templated, 

seedling development 

Fujiwara et al. 
2000 



SNRK2/ 
OST1 

SNF1-RELATED 
PROTEIN 

KINASE 2/ 
OPEN 

STOMATA 1 

Calcium-dependent 
protein 

serine/threonine 
kinase activity, 

identical protein 
binding, kinase 
activity, protein 
binding, protein 
kinase activity, 
protein serine 
kinase activity, 

protein 
serine/threonine 
kinase activity, 

protein threonine 
kinase activity 

Abscisic acid-activated signaling pathway, 
cellular response to absence of light, cellular 

response to carbon dioxide, defense 
response to bacterium, intracellular signal 
transduction, leaf development, positive 

regulation of abscisic acid-activated 
signaling pathway, protein 

autophosphorylation, protein 
phosphorylation, regulation of reactive 

oxygen species metabolic process, 
regulation of stomatal closure, regulation of 
stomatal movement, regulation of stomatal 
opening, response to abscisic acid, response 

to osmotic stress, response to salt stress, 
response to water deprivation, stomatal 
movement, sucrose metabolic process, 

triglyceride biosynthetic process, 
unsaturated fatty acid biosynthetic process 

Merlot et al., 
2002 

STOMAGEN Protein kinase 
binding 

Cell-cell signaling, guard cell differentiation, 
positive regulation of stomatal complex 

development, regulation of stomatal 
complex development, stomatal complex 

development, stomatal complex patterning 

Kondo et al., 
2009 

VDE VIOLAXANTHI
N DE-

EPOXIDASE 

Oxidoreductase 
activity, protein 

binding, violaxanthi
n de-epoxidase 

activity 

Chlorophyll metabolic process, fatty acid 
metabolic process, response to 

heat, xanthophyll cycle, xanthophyll 
metabolic process 

Bugos et al., 
1998 

VTC VITAMIN C 
DEFECTIVE 

Protein binding GDP-mannose biosynthetic process, L-
ascorbic acid biosynthetic process, cellulose 
biosynthetic process, defense response to 

bacterium, response to ammonium ion, 
response to heat, response to jasmonic acid, 

response to ozone, response to salt stress 

Castle et al., 
1993 

WRKY8 WRKY DNA-
BINDING 

PROTEIN 8 

DNA-binding 
transcription factor 

activity, protein 
binding, sequence-

specific DNA 
binding 

Cellular response to hydrogen peroxide, 
defense response to bacterium, defense 
response to fungus, defense response to 

virus, positive regulation of response to salt 
stress, regulation of transcription, DNA-

templated, response to abscisic acid 

Eulgem et al., 
2000 

WRKY18 WRKY DNA-
BINDING 

PROTEIN 18 

Protein binding Defense response to bacterium, defense 
response to fungus, regulation of defense 

response, regulation of defense response to 
virus by host, regulation of transcription, 

DNA-templated, response to chitin, 
response to molecule of bacterial origin, 

response to salicylic acid 

Eulgem et al., 
2000 

WRKY57 WRKY DNA-
BINDING 

PROTEIN 57 

DNA-binding 
transcription factor 
activity, sequence-

Regulation of transcription, DNA-templated, 
response to osmotic stress, response to salt 

stress, response to water deprivation 

Riechmann et 
al., 2000 



specific DNA 
binding 

YUCCA N,N-dimethylaniline 
monooxygenase 
activity, NADP 
binding, flavin 

adenine 
dinucleotide 

binding, indole-3-
pyruvate 

monooxygenase 
activity 

Auxin biosynthetic process, cotyledon 
development, inflorescence development, 
phyllome development, positive regulation 

of flower development, regulation of 
anatomical structure morphogenesis, 

regulation of leaf development 

Zhao et al., 
2001 
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