A

28 cluster Top 20 GO result 29 cluster Top 20 GO result
cellular component biogenesis - ° cell cycle °
vesicle-mediated transport . . cell cycle process. .
ribenucleoprotein complex biogenesis - . mitotic cell cycle. .
regulation of cell wall organization or biogenesis - . cytoskeleton organization | .
ribosome biegenesis . . microtubule—based process. .
plant-type cell wall organization or biogenesis - . mitotic cell cycle process. .
cell wall biogenesis | . organelle fission . Ok
plant-type cel wall biogenesis - . macromolecuile methylation .
i obsolete of cell or . 0.05
importintocell: 5.10
glycoprotein metabolic process & microtubule cytaskeleton organization * .
glycosylation:  « DA replicalion * Gene_Mumber
cell wall macromolecule metabolic process !« microlubulerbased movement. & $
plant-type cell wall organization |« DNA 1*""‘9'91‘3‘1;:‘"‘ repl\cl‘::on ) ® 30
cell wall polysaceharide metabalic process . o istone methy o i
ooy sister chromatid segregation .
endocylosis | 3
eg; )E'BQEHESIS -
probein ghycoeztion |—« spl:dgl: organization| .
macromblsatle gvooeston retrograde vesicle-mediated transport|  »
hemicellulose metabolic process: positive regulation of RNA polymerase |l transcription
protein N-linked glycosylation via asparagine = - ) ;reinilia!iun mmrlex assembly
acetyl-Cot metabalic process . - regulation of RNA po | T L
B LGB O = preinitiation complex assembly . o20%0 0

21 cluster Top 20 GO enrichment result

of cellular
protein-DNA complex organization
organic cyclic compound catabolic process
nucleobase-containing compound catabolic process
RNA catabolic process
NcRNA catabolic process
obsolete RNA polyadenylation
RNA surveillance
polyadenylation-dependent ncRNA catabolic process
polyadenylation-dependent RNA catabolic process
negative regulation of flower development
intracellular receptor signaling pathway
sno(s)RNA metabolic process
rRNA catabolic process
nuclear RNA surveillance
nuclear polyadenylation-dependent FRNA catabolic process
nuclear ncRNA surveillance
obsolete ncRNA polyadenylation

‘Gene_Number
o 10

E

rasponse fo stress.

obsolete mulfi-organism process

regulation of biological process involved in symbiotic interaction
response lo biolic stimulus

response to external biotic stimulus

response to other organism

obsolete oxidation-reduction process

defense response

defense response to other organism
secondary metabolic process

response to wounding

hormone metabolic process

sacondary metabolite biosynthetic process
obsolete regulation of multi-organism process
phenylpropanoid biosynthetic process
long-chain falty acid biosynihetic process
lignin biosynthetic process.

Jjasmonic acid metabolic process

jasmonic acid biosynthetic process

toxin metabolic process

0.03 0.07

0.05
Gene_Ratio

39 cluster Top 20 GO enrichment result

01 02
Gene_Ratio

negaive regulation of macromolecule biosynthetic process

negative regulation of nitrogen compound metabolic process

20 cluster Top 20 GO enrichment result

heterocycle metabolic process

nucleic acid metabolic process

RNA metabolic process

positive regulation of developmental process
anatomical structure morphogenesis
cellular developmental process

RNA processing
regulation of cellular component organization

developmental growth involved in morphogenesis
obsolete nucleic acid-templated transcription
negative regulation of DNA metabolic process
RNA catabolic process

photoperiodism, flowering

photoperiodism

regulation of photoperiodism, flowering

call cycle DNA replication

carpel development

negative regulation of DNA metabolic process

cellular response to chemical stimulus

obsolete oxidation-reduction process

monoalomic ion transport

inorganic ion fransmembrane transport

monoatomic cation fransmembrane transport
eytoplasmic franslation

organic hydroxy compound biosynthetic process
energy derivation by oxidation of organic compounds
cellular respiration

positive regulation of transcription by RNA polymerase i
aerobic respiration

ribosomal large subunit biogenesis

antibiotic metabolic process
oxidalive phosphorylation
maturation of LSU-TRNA
tricarboxylic acid metabolic process
citrate metabolic process
tricarboxylic acid cycle

filamentous arowth

of unicellular

0.3

27 cluster Top 20 GO enrichment result

shoot system development
cell cycle process
phyllome development
r shoot system P
flower development
sexual reproduction
DNA repair
post-embryenic plant organ morphogenesis
multi-organism reproductive process
DNA conformation change
DNA-templated DNA replication
protein-DNA complex assembly
recombinational repair
double-strand break repair
male gamete generation
stomatal complex development
response to nutrient
positive regulation of DNA metabolic process .
response to vitamin
mitotic DNA replication

Gene_Number
Q
40

Qualue

I

0.025 0.050 0.075 0.100 0.125

Gene_Ratio

growth of a

005

0.10
Gene_Ratio

9 cluster Top 20 GO

[

15

18 cluster Top 20 GO enrichment result

Gene_Number
o 20

result

response to abjofic stimulus -

obsolete oxidation-reduction process -

response to radiation |

response 1o light stimulus -

regulation of generation of precursor metabolites and energy -
plastid organization |

pholosynthesis -

chioroplast organization |

negalive regulation of photosynthesis, light reaction -
responsa 1o light intensity |

electron transport chain |

response to high light intensity |

in 1
pholosynthesis, light harvesling in pholosystem | ©
regulation of photosynthesis «

transport

tetraterpenoid metabolic process |

negalive regulation of photosynthesis, light reaction -

protein repair | -
photosystem Il repair .
xanthophyll metabolic process |

Gene_Number
.5

@100

& 150
Qualue

00

01
Gene_Ratio

02



1 cluster Top 20 GO result 11cluster Top 20 GO enrichment result
response to abiotic stimulus ) post-embryonic development [ ]
heterocycle biosynthetic process | [} developmental process involved in reproduction [}
photosynthesis | . reproductive structure development Y
mﬂisb: | C protein-containing m organuahor: o
.
photosyn! , light rnan?on { . fower development "
response to red or far red light | . reproductive shoot system development - Qualue
response to heat | . Qualue NneRNA metabolic process E 02
chloroplast organization | . 3% response to cold . 03
response to bive light |~ « g}% plastid organization . 04
tetrapyrrole metabolic process |« Gene_Number chromatin remodeling . Gene_Number
response tored light | 20 meristem maintenance . « 10
: & '9 ® 40 response to cytokinin |« g ﬁ
"’9“'”"’""'“"_“9"""“' @60 cellular response to starvation
chicrophyll metabolic process | positive regulation of transcription by RNA polymerase I
porphy process | = stem cell population maintenance
response to far red light | maintenance of cell number
tetrapyrrole biosynthetic process | maintenance of meristem identity
9 post-transcriptional gene silencing
chlorophyll I.msynmelm process | . sl
light g in -
005 010 015 020
005 010 015 020 025 Gene_Ralio
Gene_Ratio =
K 23 cluster Top 20 GO enrick result L
obsolete oxidation-reduction process ] 48 cluster Top 20 GO enrich result
generation of precursor metabolites and energy . nucleic acid ]
plastid organization . macromolecule modification Y
photosynthesis | . protei ining complex : y .
pholosynthesis, light harvesting " establishment of localization um cell :
lsoprenmd metabolic process . p complex i o
terpenoid metabolic process . Qualue intracellular transport . :
isoprenoid biosynthetic process . 0.02 intracellular protein transport . Qv;ém
terpenoid biosynthetic process . 0.04 gametophyte development . 0' s
protein complex oligomerization . 0.06 regulaum of growth . i ‘0
starch metabolic process|  « Gene_Number regulation of localization |« Gene_Number
photosynthetic electron transport chain{ « - chromatin remodeling . :
o b © : response to heat . o660
oLl & e W 3 positive regulation of cellular catabolic process 1 -
Phs"d membrane “gmtf”" # 50 mRNA splicing, via spliceosome
thylakoid membrane organization negative regulation of catalytic activity { -
carolenoid metabolic process positive regulation of transcription
" 3 by RNA polymerase Il
tetraterpenoid metabolic pmoes root hyair cell differentiation
carbon fixation trichoblast maturation
carolenoid biosynthetic process diff 5 g 5
id bi i 1 .2 3
tetraterpenoid biosynthetic process Gene_Ratio
0.05 010
Gene_Ratio
47 cluster Top 20 GO enrichment resuit 33 cluster Top 20 GO enrichment result
metabolic process - L ] cellular biosynthetic process [ ]
nitrogen compound metabolic process | Y cellular aromatic compound metabolic process [ ]
organenitrogen compeund metabolic process | . nucleobase-containing compound metabolic process ]
d nucleic acid metabolic process .
organic substance catabolic process | . BNA metaholc pocess L
macromolecule catabolic process | . orgaic cyclc compound m;";im -
proteolysis |« Qual 3 T Gene_Number
obsolete cellular macromolecule metabolic process | . - ua_z“sE r:“uﬁ:: Ezmﬁ ma: : H
regulation of protein metabolic process . : plastid organization
mMRNA metabolic process . .40 response to carbohydrate
intracellular protein transmembrane transport . . Gene_Number peptidyl-lysine medification
establishment of protein localization to organelle | . 1 RNA splicing, via transesterification reactions
protein import . . e75 obsolete covalent chromatin medification
regulation of response to external stimulus { - response to hexose
cell wall macromolecule metabolic process | - obsolete gene silencing
RNA catabolic process . - proton ransmembrane transport
intracellular protein transport . p:_phm":“!"e meiyia:\on
protein import into i organelle | - 'm':s::."";"; 'n’:'“ o
protein import into organelle - - ! 1 1 ! — T 5o
02 0.4 0.6 0.8 Gene_Ratio
Gene_Ratio

Figure S1 A-D: GO enrichment analysis of clusters 28, 29, 21, and 20; E-H: GO enrichment analysis of

clusters 39, 18, 27, and 9; I-L: GO enrichment analysis of clusters 1, 11, 23, and 48; M-N: GO enrichment

analysis of clusters 47 and 33.



