
GO:0009698 (9.7e-05)

phenylpropanoid metabolic

process

GO:0009808 (9.7e-05)

lignin metabolic

process

GO:0046271 (9.7e-05)

phenylpropanoid catabolic

process

GO:0071840 

cellular component

organization or biogenesis

GO:0016043 

cellular component

organization

GO:0044085 

cellular component

biogenesis

GO:1901361 (0.0099)

organic cyclic

compound catabolic process

GO:0044712 

single-organism catabolic

process

GO:0044710 

single-organism metabolic

process

GO:0044711 

single-organism biosynthetic

process

GO:0055114 (9.7e-05)

oxidation-reduction process

GO:0044723 

single-organism carbohydrate

metabolic process

GO:0019748 (0.00035)

secondary metabolic

process

GO:0016051 

carbohydrate biosynthetic

process

GO:0070726 (0.0033)

cell wall assembly

GO:0071668 (0.0033)

plant-type cell

wall assembly

GO:0071704 

organic substance

metabolic process

GO:0043170 

macromolecule metabolic

process

GO:1901576 

organic substance

biosynthetic process

GO:1901575 

organic substance

catabolic process

GO:1901360 

organic cyclic

compound metabolic process

GO:0005975 (0.018)

carbohydrate metabolic

process

GO:0006260 (0.0033)

DNA replication

GO:0006261 (8.6e-06)

DNA-dependent DNA

replication

GO:0006270 (5.4e-08)

DNA replication

initiation

GO:0006073 

cellular glucan

metabolic process

GO:0009250 

glucan biosynthetic

process

GO:0051273 

beta-glucan metabolic

process

GO:0033036 

macromolecule localization

GO:0010876 (0.036)

lipid localization

GO:0043062 (0.0033)

extracellular structure

organization

GO:0030198 (0.0033)

extracellular matrix

organization

GO:0006869 (0.022)

lipid transport

GO:0046483 

heterocycle metabolic

process

GO:0006139 

nucleobase-containing compound

metabolic process

GO:0034637 

cellular carbohydrate

biosynthetic process

GO:0000271 (0.013)

polysaccharide biosynthetic

process

GO:0010215 (0.0033)

cellulose microfibril

organization

GO:0033554 

cellular response

to stress

GO:0006974 

cellular response

to DNA damage stimulus

GO:0019439 (0.0099)

aromatic compound

catabolic process

GO:0045229 

external encapsulating

structure organization

GO:0071555 

cell wall

organization

GO:0022607 

cellular component

assembly

GO:0006457 

protein folding

GO:0042026 (9.7e-05)

protein refolding

GO:0006807 

nitrogen compound

metabolic process

GO:0034641 

cellular nitrogen

compound metabolic process

GO:0006801 (0.04)

superoxide metabolic

process

GO:0044260 

cellular macromolecule

metabolic process

GO:0090304 

nucleic acid

metabolic process

GO:0009059 

macromolecule biosynthetic

process

GO:0005976 

polysaccharide metabolic

process

GO:0044262 

cellular carbohydrate

metabolic process

GO:0044264 

cellular polysaccharide

metabolic process

GO:0034645 

cellular macromolecule

biosynthetic process

GO:0006259 

DNA metabolic

process

GO:0042254 

ribosome biogenesis

GO:0042274 (0.017)

ribosomal small

subunit biogenesis

GO:0071669 (0.022)

plant-type cell

wall organization or biogenesis

GO:0009664 (0.022)

plant-type cell

wall organization

GO:0009832 (0.0033)

plant-type cell

wall biogenesis

GO:0007049 

cell cycle

GO:0022402 

cell cycle process

GO:0006810 

transport

GO:0071702 

organic substance

transport

GO:0044765 

single-organism transport

GO:0051716 

cellular response

to stimulus

GO:0006950 

response to stress

GO:0008150 

biological_process

GO:0008152 

metabolic process

GO:0050896 

response to stimulus

GO:0044699 

single-organism process

GO:0009987 

cellular process

GO:0040007 (0.0033)

growth

GO:0051179 

localization

GO:0009058 

biosynthetic process

GO:0009056 

catabolic process

GO:0044238 

primary metabolic

process

GO:0044237 

cellular metabolic

process

GO:0051234 

establishment of

localization

GO:0044042 

glucan metabolic

process

GO:0042546 

cell wall biogenesis

GO:0044249 

cellular biosynthetic

process

GO:0044248 

cellular catabolic

process

GO:0051274 

beta-glucan biosynthetic

process

GO:0033692 (0.013)

cellular polysaccharide

biosynthetic process

GO:0044763 

single-organism cellular

process

GO:1902578 

single-organism localization

GO:0046274 (9.7e-05)

lignin catabolic

process

GO:0022613 

ribonucleoprotein complex

biogenesis

GO:0071554 

cell wall

organization or biogenesis

GO:0006725 

cellular aromatic

compound metabolic process

GO:0072593 

reactive oxygen

species metabolic process

GO:0000077 (0.0033)

DNA damage

checkpoint

GO:0030244 (0.022)

cellulose biosynthetic

process

GO:0030243 (0.014)

cellulose metabolic

process

GO:0000075 (0.015)

cell cycle

checkpoint

GO:0016049 (0.0033)

cell growth

GO:0031570 (0.0033)

DNA integrity

checkpoint

a



GO:0043234 

protein complex

GO:0042555 (2.2e-08)

MCM complex

GO:0032991 

macromolecular complex

GO:0016020 

membrane

GO:0044425 

membrane part

GO:0005575 

cellular_component

GO:0031224 

intrinsic component

of membrane

GO:0031225 (0.013)

anchored component

of membrane

b



GO:0016705 (5.3e-09)

oxidoreductase activity,

acting on paired donors, with incorporation or reduction of molecular oxygen

GO:0015926 (5.3e-09)

glucosidase activity

GO:0090599 (5.3e-09)

alpha-glucosidase activity

GO:0016798 (1.1e-05)

hydrolase activity,

acting on glycosyl bonds

GO:0004553 (9.5e-06)

hydrolase activity,

hydrolyzing O-glycosyl compounds

GO:0008236 

serine-type peptidase

activity

GO:0070008 (0.0059)

serine-type exopeptidase

activity

GO:0008238 

exopeptidase activity

GO:0004180 (0.0095)

carboxypeptidase activity

GO:0003916 

DNA topoisomerase

activity

GO:0061505 (0.047)

DNA topoisomerase

II activity

GO:0003674 

molecular_function

GO:0005488 

binding

GO:0003824 

catalytic activity

GO:1901363 

heterocyclic compound

binding

GO:0043167 (0.0051)

ion binding

GO:0097159 

organic cyclic

compound binding

GO:0005515 (3.9e-07)

protein binding

GO:0016887 

ATPase activity

GO:0042623 

ATPase activity,

coupled

GO:0003678 (0.0075)

DNA helicase

activity

GO:0008233 

peptidase activity

GO:0070011 

peptidase activity,

acting on L-amino acid peptides

GO:0003918 (0.047)

DNA topoisomerase

type II (ATP-hydrolyzing) activity

GO:0046906 (3.6e-08)

tetrapyrrole binding

GO:0016491 (5.6e-05)

oxidoreductase activity

GO:0016679 (0.00082)

oxidoreductase activity,

acting on diphenols and related substances as donors

GO:0046912 (0.047)

transferase activity,

transferring acyl groups, acyl groups converted into alkyl on transfer

GO:0043169 (0.0089)

cation binding

GO:0046872 (0.0063)

metal ion binding

GO:0052716 (2.8e-05)

hydroquinone:oxygen oxidoreductase

activity

GO:0046914 (5.4e-07)

transition metal

ion binding

GO:0005506 (1.3e-11)

iron ion binding

GO:0005507 (2.9e-06)

copper ion binding

GO:0008094 

DNA-dependent ATPase

activity

GO:0004185 (0.0061)

serine-type carboxypeptidase

activity

GO:0046527 (0.006)

glucosyltransferase activity

GO:0035251 (0.0051)

UDP-glucosyltransferase activity

GO:0016759 (0.047)

cellulose synthase

activity

GO:0004560 (0.011)

alpha-L-fucosidase activity

GO:0016740 

transferase activity

GO:0016746 

transferase activity,

transferring acyl groups

GO:0016757 (2.9e-06)

transferase activity,

transferring glycosyl groups

GO:0004564 (5.3e-09)

beta-fructofuranosidase activity

GO:0004575 (5.3e-09)

sucrose alpha-glucosidase

activity

GO:0016682 (3.2e-05)

oxidoreductase activity,

acting on diphenols and related substances as donors, oxygen as acceptor

GO:0016787 

hydrolase activity

GO:0017171 

serine hydrolase

activity

GO:0016817 

hydrolase activity,

acting on acid anhydrides

GO:0020037 (1.9e-08)

heme binding

GO:0016760 (0.047)

cellulose synthase

(UDP-forming) activity

GO:0017111 

nucleoside-triphosphatase activity

GO:0004386 

helicase activity

GO:0016853 

isomerase activity

GO:0015928 (0.011)

fucosidase activity

GO:0008194 

UDP-glycosyltransferase activity

GO:0016818 

hydrolase activity,

acting on acid anhydrides, in phosphorus-containing anhydrides

GO:0016462 

pyrophosphatase activity

GO:0016758 (1.5e-08)

transferase activity,

transferring hexosyl groups

c



GO:0080090 (0.0012)

regulation of

primary metabolic process

GO:0019219 (0.00051)

regulation of

nucleobase-containing compound metabolic process

GO:0019222 (0.0027)

regulation of

metabolic process

GO:0060255 (0.0022)

regulation of

macromolecule metabolic process

GO:0009889 (0.00058)

regulation of

biosynthetic process

GO:0031323 (0.0012)

regulation of

cellular metabolic process

GO:0051171 (0.00075)

regulation of

nitrogen compound metabolic process

GO:0015976 (5.5e-05)

carbon utilization

GO:0044281 

small molecule

metabolic process

GO:0044282 

small molecule

catabolic process

GO:0006082 

organic acid

metabolic process

GO:0016054 

organic acid

catabolic process

GO:0098771 (0.00081)

inorganic ion

homeostasis

GO:1901362 

organic cyclic

compound biosynthetic process

GO:0034654 (0.017)

nucleobase-containing compound

biosynthetic process

GO:0015979 (0.044)

photosynthesis

GO:0019684 (2.4e-06)

photosynthesis, light

reaction

GO:1901360 

organic cyclic

compound metabolic process

GO:0006139 

nucleobase-containing compound

metabolic process

GO:0044712 

single-organism catabolic

process

GO:0044710 (0.011)

single-organism metabolic

process

GO:0044711 

single-organism biosynthetic

process

GO:0055114 (4.6e-05)

oxidation-reduction process

GO:0044723 

single-organism carbohydrate

metabolic process

GO:0016051 (0.014)

carbohydrate biosynthetic

process

GO:0071704 

organic substance

metabolic process

GO:1901564 

organonitrogen compound

metabolic process

GO:1901575 

organic substance

catabolic process

GO:0043170 

macromolecule metabolic

process

GO:1901576 

organic substance

biosynthetic process

GO:0005975 (7e-05)

carbohydrate metabolic

process

GO:0070647 (0.0044)

protein modification

by small protein conjugation or removal

GO:0032446 (0.00021)

protein modification

by small protein conjugation

GO:0006979 (0.00023)

response to

oxidative stress

GO:0016567 (0.0001)

protein ubiquitination

GO:0022900 (0.00051)

electron transport

chain

GO:0009767 (2.3e-08)

photosynthetic electron

transport chain

GO:0046483 

heterocycle metabolic

process

GO:0018130 

heterocycle biosynthetic

process

GO:0019725 (6.3e-11)

cellular homeostasis

GO:0045454 (2.3e-08)

cell redox

homeostasis

GO:0055082 (0.00044)

cellular chemical

homeostasis

GO:0010556 (0.00058)

regulation of

macromolecule biosynthetic process

GO:0051252 (0.00039)

regulation of

RNA metabolic process

GO:0010468 (0.00093)

regulation of

gene expression

GO:2001141 (0.00034)

regulation of

RNA biosynthetic process

GO:1903506 (0.00034)

regulation of

nucleic acid-templated transcription

GO:0043436 

oxoacid metabolic

process

GO:0019752 

carboxylic acid

metabolic process

GO:0010035 (0.0023)

response to

inorganic substance

GO:0009415 (0.0086)

response to water

GO:0009772 (4.1e-08)

photosynthetic electron

transport in photosystem II

GO:1901565 

organonitrogen compound

catabolic process

GO:0006520 

cellular amino

acid metabolic process

GO:0009063 (0.042)

cellular amino

acid catabolic process

GO:0019538 

protein metabolic

process

GO:0044267 

cellular protein

metabolic process

GO:0036211 (0.0006)

protein modification

process

GO:0046395 

carboxylic acid

catabolic process

GO:0048878 (5.5e-05)

chemical homeostasis

GO:0050801 (0.00081)

ion homeostasis

GO:0019438 (0.039)

aromatic compound

biosynthetic process

GO:0071669 (0.00053)

plant-type cell

wall organization or biogenesis

GO:0009664 (0.00053)

plant-type cell

wall organization

GO:0006559 (0.0035)

L-phenylalanine catabolic

process

GO:0006807 

nitrogen compound

metabolic process

GO:0034641 

cellular nitrogen

compound metabolic process

GO:0009312 (2.5e-06)

oligosaccharide biosynthetic

process

GO:0034637 (0.0054)

cellular carbohydrate

biosynthetic process

GO:0050789 (1.8e-05)

regulation of

biological process

GO:0050794 (3.3e-06)

regulation of

cellular process

GO:0097659 (0.0086)

nucleic acid-templated

transcription

GO:0006351 (0.0086)

transcription, DNA-templated

GO:0006464 (0.0006)

cellular protein

modification process

GO:0044262 (8.5e-05)

cellular carbohydrate

metabolic process

GO:0005984 (7e-05)

disaccharide metabolic

process

GO:0046835 (0.0086)

carbohydrate phosphorylation

GO:0044260 

cellular macromolecule

metabolic process

GO:0016070 

RNA metabolic

process

GO:0034645 

cellular macromolecule

biosynthetic process

GO:0016043 

cellular component

organization

GO:0045229 (0.007)

external encapsulating

structure organization

GO:0065007 (2e-06)

biological regulation

GO:0065008 (1.3e-09)

regulation of

biological quality

GO:0071840 

cellular component

organization or biogenesis

GO:0042592 (3.5e-11)

homeostatic process

GO:0006812 (0.00051)

cation transport

GO:0015672 (0.0013)

monovalent inorganic

cation transport

GO:0030001 (0.00013)

metal ion transport

GO:0006811 (0.00013)

ion transport

GO:0006810 

transport

GO:0055085 (0.042)

transmembrane transport

GO:0031326 (0.00058)

regulation of

cellular biosynthetic process

GO:0043412 (0.0036)

macromolecule modification

GO:0008150 

biological_process

GO:0008152 (0.0086)

metabolic process

GO:0050896 (0.034)

response to stimulus

GO:0044699 (0.0013)

single-organism process

GO:0009987 

cellular process

GO:0051179 

localization

GO:0009058 

biosynthetic process

GO:0009056 

catabolic process

GO:0044238 

primary metabolic

process

GO:0044237 

cellular metabolic

process

GO:0032774 (0.0087)

RNA biosynthetic

process

GO:0051234 

establishment of

localization

GO:0044271 

cellular nitrogen

compound biosynthetic process

GO:0006950 (0.0048)

response to stress

GO:0009628 

response to

abiotic stimulus

GO:0042221 

response to chemical

GO:0006355 (0.00034)

regulation of

transcription, DNA-templated

GO:2000112 (0.00058)

regulation of

cellular macromolecule biosynthetic process

GO:0016310 (7e-05)

phosphorylation

GO:0006468 (8.5e-05)

protein phosphorylation

GO:0055080 (0.00081)

cation homeostasis

GO:0009311 (0.00024)

oligosaccharide metabolic

process

GO:0046351 (1.7e-07)

disaccharide biosynthetic

process

GO:0044248 

cellular catabolic

process

GO:0044249 

cellular biosynthetic

process

GO:0071555 (0.007)

cell wall

organization

GO:0044763 

single-organism cellular

process

GO:0090304 

nucleic acid

metabolic process

GO:0005991 (8.5e-08)

trehalose metabolic

process

GO:0006814 (4.2e-07)

sodium ion transport

GO:0071554 (0.0059)

cell wall

organization or biogenesis

GO:0006725 

cellular aromatic

compound metabolic process

GO:0001101 (0.0086)

response to

acid chemical

GO:0005992 (4.1e-08)

trehalose biosynthetic

process

GO:0010467 

gene expression

GO:0009059 

macromolecule biosynthetic

process

GO:0006091 

generation of

precursor metabolites and energy

GO:0006558 (0.00034)

L-phenylalanine metabolic

process

GO:1901700 

response to

oxygen-containing compound

GO:0006793 (0.0003)

phosphorus metabolic

process

GO:0006796 (0.00027)

phosphate-containing compound

metabolic process

d



GO:0005575 

cellular_component

GO:0005576 (5.2e-08)

extracellular region

e



GO:0005267 (0.0033)

potassium channel

activity

GO:0005261 (0.0043)

cation channel

activity

GO:0030414 (0.0032)

peptidase inhibitor

activity

GO:0004866 (0.0032)

endopeptidase inhibitor

activity

GO:0061733 (1.3e-06)

peptide-lysine-N-acetyltransferase activity

GO:0004402 (1.3e-06)

histone acetyltransferase

activity

GO:0001071 (8.1e-10)

nucleic acid

binding transcription factor activity

GO:0003700 (8.1e-10)

transcription factor

activity, sequence-specific DNA binding

GO:0034212 (1.3e-06)

peptide N-acetyltransferase

activity

GO:0098772 

molecular function

regulator

GO:0030234 

enzyme regulator

activity

GO:0016597 (0.011)

amino acid binding

GO:1901363 

heterocyclic compound

binding

GO:0003676 

nucleic acid binding

GO:0046906 (7.8e-05)

tetrapyrrole binding

GO:0005543 (0.021)

phospholipid binding

GO:0008137 (3.4e-07)

NADH dehydrogenase

(ubiquinone) activity

GO:0016740 (0.0055)

transferase activity

GO:0016746 

transferase activity,

transferring acyl groups

GO:0016772 (0.00041)

transferase activity,

transferring phosphorus-containing groups

GO:0019787 (0.00032)

ubiquitin-like protein

transferase activity

GO:0016747 

transferase activity,

transferring acyl groups other than amino-acyl groups

GO:0016410 (0.023)

N-acyltransferase activity

GO:0016407 (0.0071)

acetyltransferase activity

GO:0046873 

metal ion

transmembrane transporter activity

GO:0015079 

potassium ion

transmembrane transporter activity

GO:0046872 (6.8e-05)

metal ion binding

GO:0005509 (2.7e-08)

calcium ion binding

GO:0016209 (0.00036)

antioxidant activity

GO:0004601 (6.5e-05)

peroxidase activity

GO:0004707 (6.4e-05)

MAP kinase activity

GO:0004553 (0.00017)

hydrolase activity,

hydrolyzing O-glycosyl compounds

GO:0061135 (0.0032)

endopeptidase regulator

activity

GO:0003674 

molecular_function

GO:0005488 

binding

GO:0003824 (0.0017)

catalytic activity

GO:0005215 

transporter activity

GO:0004871 

signal transducer

activity

GO:0009055 (7.1e-15)

electron carrier

activity

GO:0043167 (6.4e-05)

ion binding

GO:0008289 

lipid binding

GO:0048037 

cofactor binding

GO:0005515 

protein binding

GO:0097159 

organic cyclic

compound binding

GO:0051540 

metal cluster

binding

GO:0003677 (0.00032)

DNA binding

GO:0043565 (1.2e-06)

sequence-specific DNA

binding

GO:0008080 (0.019)

N-acetyltransferase activity

GO:0016655 (4.9e-05)

oxidoreductase activity,

acting on NAD(P)H, quinone or similar compound as acceptor

GO:0050136 (3.4e-07)

NADH dehydrogenase

(quinone) activity

GO:0022803 

passive transmembrane

transporter activity

GO:0015267 

channel activity

GO:0016684 (7.1e-05)

oxidoreductase activity,

acting on peroxide as acceptor

GO:0016682 (0.019)

oxidoreductase activity,

acting on diphenols and related substances as donors, oxygen as acceptor

GO:0009916 (0.00034)

alternative oxidase

activity

GO:0022836 

gated channel

activity

GO:0022832 (0.048)

voltage-gated channel

activity

GO:0016787 

hydrolase activity

GO:0016798 (0.00051)

hydrolase activity,

acting on glycosyl bonds

GO:0020037 (0.00043)

heme binding

GO:0016301 (3.7e-05)

kinase activity

GO:0004672 (6.4e-05)

protein kinase

activity

GO:0016491 (4e-08)

oxidoreductase activity

GO:0016829 (0.041)

lyase activity

GO:0004842 (0.00032)

ubiquitin-protein transferase

activity

GO:0022891 

substrate-specific transmembrane

transporter activity

GO:0022838 

substrate-specific channel

activity

GO:0015075 

ion transmembrane

transporter activity

GO:0022890 

inorganic cation

transmembrane transporter activity

GO:0015077 

monovalent inorganic

cation transmembrane transporter activity

GO:0016779 

nucleotidyltransferase activity

GO:0070566 (0.017)

adenylyltransferase activity

GO:0022892 

substrate-specific transporter

activity

GO:0051539 (0.022)

4 iron,

4 sulfur cluster binding

GO:0016773 (5.9e-05)

phosphotransferase activity,

alcohol group as acceptor

GO:0016836 (0.001)

hydro-lyase activity

GO:0004089 (0.00014)

carbonate dehydratase

activity

GO:0031406 (0.023)

carboxylic acid

binding

GO:0046983 (0.023)

protein dimerization

activity

GO:0005244 (0.048)

voltage-gated ion

channel activity

GO:0004857 (0.0085)

enzyme inhibitor

activity

GO:0003954 (3.4e-07)

NADH dehydrogenase

activity

GO:0016667 (3.9e-12)

oxidoreductase activity,

acting on a sulfur group of donors

GO:0016651 (0.002)

oxidoreductase activity,

acting on NAD(P)H

GO:0016679 

oxidoreductase activity,

acting on diphenols and related substances as donors

GO:0016638 (0.0021)

oxidoreductase activity,

acting on the CH-NH2 group of donors

GO:0043168 

anion binding

GO:0043169 (4.2e-05)

cation binding

GO:0016835 

carbon-oxygen lyase

activity

GO:0016840 (2.3e-05)

carbon-nitrogen lyase

activity

GO:0015036 (9.5e-16)

disulfide oxidoreductase

activity

GO:0022857 

transmembrane transporter

activity

GO:0005216 

ion channel activity

GO:0008324 

cation transmembrane

transporter activity

GO:0048038 (1.2e-06)

quinone binding

GO:0004867 (0.0076)

serine-type endopeptidase

inhibitor activity

GO:0051536 

iron-sulfur cluster

binding

GO:0004702 (6.4e-05)

receptor signaling

protein serine/threonine kinase activity

GO:0005057 (6.4e-05)

receptor signaling

protein activity

GO:0045156 (3.4e-07)

electron transporter,

transferring electrons within the cyclic electron transport pathway of photosynthesis activity

GO:0016841 (0.0032)

ammonia-lyase activity

GO:0016843 (0.0025)

amine-lyase activity

GO:0016844 (0.0025)

strictosidine synthase

activity

GO:0016641 (7.6e-05)

oxidoreductase activity,

acting on the CH-NH2 group of donors, oxygen as acceptor

GO:0004674 (0.0043)

protein serine/threonine

kinase activity

GO:0061134 (0.0032)

peptidase regulator

activity

GO:0015035 (5.3e-16)

protein disulfide

oxidoreductase activity

f


