


GO:0008104 (0.0417)
protein localization
5/462 | 73/31819

GO:0045184 (0.0297)
establishment of

protein localization
5/462 | 66/31819

GO:0080090 (0.000145)
regulation of

primary metabolic process
15/462 | 256/31819

GO:0019219 (7.65e-05)
regulation of

nucleobase, nucleoside, nucleotide and nucleic acid metabolic process
15/462 | 239/31819

GO:0019222 (9.03e-05)
regulation of

metabolic process
17/462 | 309/31819

GO:0060255 (0.00012)
regulation of

macromolecule metabolic process
16/462 | 284/31819

GO:0009889 (0.000105)
regulation of

biosynthetic process
15/462 | 248/31819

GO:0031323 (7.02e-05)
regulation of

cellular metabolic process
16/462 | 268/31819

GO:0051171 (9.03e-05)
regulation of

nitrogen compound metabolic process
15/462 | 244/31819

GO:0034645 (1.02e-09)
cellular macromolecule
biosynthetic process
31/462 | 482/31819

GO:0006350 (0.000177)
transcription

15/462 | 262/31819

GO:0006412 (0.000879)
translation

10/462 | 143/31819

GO:0007165 
signal transduction

GO:0007242 
intracellular signaling

cascade

GO:0007166 (8.02e-07)
cell surface

receptor linked signaling pathway
7/462 | 17/31819

GO:0007167 (0.0301)
enzyme linked

receptor protein signaling pathway
7/462 | 130/31819

GO:0044283 
small molecule

biosynthetic process

GO:0016053 (1.11e-07)
organic acid

biosynthetic process
11/462 | 58/31819

GO:0007169 (0.0301)
transmembrane receptor

protein tyrosine kinase signaling pathway
7/462 | 130/31819

GO:0015979 (0.000514)
photosynthesis

6/462 | 39/31819

GO:0009755 (0.0029)
hormone-mediated signaling

pathway
6/462 | 57/31819

GO:0051716 
cellular response

to stimulus

GO:0033554 (0.00104)
cellular response

to stress
8/462 | 91/31819

GO:0070887 (0.000691)
cellular response

to chemical stimulus
7/462 | 62/31819

GO:0000003 
reproduction

GO:0022414 
reproductive process

GO:0070727 (0.0117)
cellular macromolecule

localization
5/462 | 51/31819

GO:0048869 (0.00823)
cellular developmental

process
6/462 | 71/31819

GO:0010467 (1.36e-07)
gene expression

30/462 | 575/31819

GO:0010468 (0.000282)
regulation of

gene expression
15/462 | 275/31819

GO:0051704 
multi-organism process

GO:0051707 (8.32e-06)
response to

other organism
11/462 | 96/31819

GO:0010556 (7.43e-05)
regulation of

macromolecule biosynthetic process
15/462 | 238/31819

GO:0032787 (0.000691)
monocarboxylic acid
metabolic process
8/462 | 85/31819

GO:0015031 (0.0297)
protein transport
5/462 | 66/31819

GO:0003006 
reproductive developmental

process

GO:0048608 
reproductive structure

development

GO:0008361 (0.00269)
regulation of

cell size
5/462 | 35/31819

GO:0016049 (0.00269)
cell growth

5/462 | 35/31819

GO:0043436 (0.0297)
oxoacid metabolic

process
19/462 | 643/31819

GO:0019752 (0.0297)
carboxylic acid

metabolic process
19/462 | 643/31819

GO:0010033 (1.67e-07)
response to

organic substance
18/462 | 210/31819

GO:0009725 
response to

hormone stimulus

GO:0071310 
cellular response

to organic substance

GO:0046483 (0.00117)
heterocycle metabolic

process
8/462 | 93/31819

GO:0009791 (0.00132)
post-embryonic development

20/462 | 520/31819

GO:0048316 (0.000691)
seed development
8/462 | 85/31819

GO:0009908 (0.000489)
flower development

8/462 | 80/31819

GO:0009607 
response to

biotic stimulus

GO:0009605 (0.0295)
response to

external stimulus
5/462 | 65/31819

GO:0019538 (2.94e-25)
protein metabolic

process
47/462 | 374/31819

GO:0044267 (1.05e-19)
cellular protein

metabolic process
39/462 | 338/31819

GO:0016052 (8.92e-05)
carbohydrate catabolic

process
6/462 | 26/31819

GO:0044275 (0.0315)
cellular carbohydrate

catabolic process
6/462 | 98/31819

GO:0046394 (1.11e-07)
carboxylic acid

biosynthetic process
11/462 | 58/31819

GO:0016051 (0.0117)
carbohydrate biosynthetic

process
6/462 | 77/31819

GO:0006259 (0.000204)
DNA metabolic

process
9/462 | 92/31819

GO:0005996 (1.36e-05)
monosaccharide metabolic

process
8/462 | 44/31819

GO:0019318 (0.000275)
hexose metabolic

process
6/462 | 34/31819

GO:0046365 (0.0297)
monosaccharide catabolic

process
5/462 | 66/31819

GO:0019438 (0.0109)
aromatic compound
biosynthetic process

5/462 | 50/31819

GO:0032535 (0.0029)
regulation of

cellular component size
5/462 | 36/31819

GO:0044281 
small molecule

metabolic process

GO:0044282 
small molecule

catabolic process

GO:0006519 
cellular amino

acid and derivative metabolic process

GO:0055086 (0.000148)
nucleobase, nucleoside

and nucleotide metabolic process
7/462 | 46/31819

GO:0006082 (0.0299)
organic acid

metabolic process
19/462 | 644/31819

GO:0042180 (0.0189)
cellular ketone

metabolic process
20/462 | 658/31819

GO:0006066 (1.02e-06)
alcohol metabolic

process
10/462 | 58/31819

GO:0019320 (0.0297)
hexose catabolic

process
5/462 | 66/31819

GO:0006007 (0.0295)
glucose catabolic

process
5/462 | 65/31819

GO:0022607 (0.00401)
cellular component

assembly
5/462 | 39/31819

GO:0046164 (0.0356)
alcohol catabolic

process
5/462 | 70/31819

GO:0006807 (1.02e-18)
nitrogen compound
metabolic process
52/462 | 702/31819

GO:0009308 (2.74e-08)
amine metabolic

process
13/462 | 80/31819

GO:0034641 (1.69e-14)
cellular nitrogen

compound metabolic process
20/462 | 93/31819

GO:0006139 (3.76e-13)
nucleobase, nucleoside,

nucleotide and nucleic acid metabolic process
39/462 | 562/31819

GO:0023034 
intracellular signaling

pathway

GO:0050789 (7.21e-09)
regulation of

biological process
38/462 | 767/31819

GO:0050794 (2.24e-08)
regulation of

cellular process
34/462 | 658/31819

GO:0023033 
signaling pathway

GO:0006464 (3.07e-15)
protein modification

process
24/462 | 144/31819

GO:0044265 (9.03e-08)
cellular macromolecule

catabolic process
10/462 | 42/31819

GO:0044262 (1.73e-07)
cellular carbohydrate
metabolic process
13/462 | 97/31819

GO:0044260 (4.4e-29)
cellular macromolecule

metabolic process
73/462 | 888/31819

GO:0016070 (2.74e-08)
RNA metabolic

process
20/462 | 232/31819

GO:0016043 
cellular component

organization

GO:0090066 (0.0029)
regulation of

anatomical structure size
5/462 | 36/31819

GO:0065007 (8.04e-10)
biological regulation
43/462 | 882/31819

GO:0065008 
regulation of

biological quality

GO:0006629 
lipid metabolic

process

GO:0008610 (0.00124)
lipid biosynthetic

process
8/462 | 94/31819

GO:0009309 (0.00024)
amine biosynthetic

process
6/462 | 33/31819

GO:0044106 (2.24e-08)
cellular amine

metabolic process
12/462 | 62/31819

GO:0008652 (8.92e-05)
cellular amino

acid biosynthetic process
6/462 | 26/31819

GO:0031326 (0.000105)
regulation of

cellular biosynthetic process
15/462 | 248/31819

GO:0006810 (1.49e-05)
transport

25/462 | 540/31819

GO:0006006 (0.032)
glucose metabolic

process
5/462 | 68/31819

GO:0006952 (4.5e-09)
defense response
14/462 | 82/31819

GO:0006950 (3.07e-12)
response to stress
34/462 | 456/31819

GO:0009409 (6.48e-08)
response to cold
9/462 | 28/31819

GO:0008150 
biological_process

GO:0008152 
metabolic process

GO:0051234 (5.78e-06)
establishment of

localization
26/462 | 545/31819

GO:0050896 (2.9e-17)
response to stimulus
59/462 | 985/31819

GO:0023052 
signaling

GO:0051179 (3.95e-06)
localization

27/462 | 569/31819

GO:0032502 (6.26e-11)
developmental process

36/462 | 574/31819

GO:0032501 (1.23e-10)
multicellular organismal

process
34/462 | 527/31819

GO:0023046 
signaling process

GO:0040007 (0.00175)
growth

6/462 | 51/31819

GO:0009987 
cellular process

GO:0044085 (5.91e-05)
cellular component

biogenesis
9/462 | 75/31819

GO:0043170 (3.55e-33)
macromolecule metabolic

process
82/462 | 983/31819

GO:0009058 (5.09e-19)
biosynthetic process
57/462 | 834/31819

GO:0009056 (9.29e-07)
catabolic process

16/462 | 185/31819

GO:0044238 
primary metabolic

process

GO:0044237 
cellular metabolic

process

GO:0009266 (3.95e-06)
response to

temperature stimulus
9/462 | 51/31819

GO:0044271 (8.64e-06)
cellular nitrogen

compound biosynthetic process
10/462 | 76/31819

GO:0010154 (0.00117)
fruit development
8/462 | 93/31819

GO:0009719 
response to

endogenous stimulus

GO:0009628 (9.7e-06)
response to

abiotic stimulus
19/462 | 318/31819

GO:0042221 (1.01e-08)
response to

chemical stimulus
28/462 | 439/31819

GO:0043412 (2.58e-14)
macromolecule modification

25/462 | 180/31819

GO:0045449 (0.000186)
regulation of
transcription

14/462 | 231/31819

GO:0006520 (2.24e-08)
cellular amino

acid metabolic process
12/462 | 62/31819

GO:0006732 (4.2e-07)
coenzyme metabolic

process
8/462 | 25/31819

GO:0044248 
cellular catabolic

process

GO:0044249 (1.01e-16)
cellular biosynthetic

process
51/462 | 760/31819

GO:0009653 (0.0237)
anatomical structure

morphogenesis
6/462 | 90/31819

GO:0048229 (4.01e-05)
gametophyte development

8/462 | 52/31819

GO:0009555 (0.00031)
pollen development

6/462 | 35/31819

GO:0071495 
cellular response

to endogenous stimulus

GO:0033036 (0.0237)
macromolecule localization

6/462 | 90/31819

GO:0051641 
cellular localization

GO:0007275 (1.97e-10)
multicellular organismal

development
33/462 | 507/31819

GO:0048856 (6.56e-08)
anatomical structure

development
23/462 | 330/31819

GO:0043687 (9.75e-21)
post-translational protein

modification
20/462 | 36/31819

GO:0006725 (0.0157)
cellular aromatic

compound metabolic process
6/462 | 82/31819

GO:0032870 (0.0029)
cellular response

to hormone stimulus
6/462 | 57/31819

GO:0023060 
signal transmission

GO:0006753 (0.000158)
nucleoside phosphate

metabolic process
6/462 | 30/31819

GO:0009733 (1.02e-06)
response to

auxin stimulus
8/462 | 29/31819

GO:0009059 (2.86e-10)
macromolecule biosynthetic

process
32/462 | 485/31819

GO:0009057 
macromolecule catabolic

process

GO:0051186 (4.4e-06)
cofactor metabolic

process
9/462 | 52/31819

GO:0006091 (0.0102)
generation of

precursor metabolites and energy
5/462 | 49/31819

GO:0009117 (0.000158)
nucleotide metabolic

process
6/462 | 30/31819

GO:0005975 
carbohydrate metabolic

process

GO:0006790 (0.000514)
sulfur metabolic

process
6/462 | 39/31819

Figure S8. Mapping of downregulated genes based on 
biological functions. The sunflower GO IDs were used to 
map using Agrigo software analysis.  The colour code of 
rectangle boxes indicate significance levels yellow=1 and 
Red=9, Red arrow lines- Positive regulate, green arrow 
lines= negative regulate, purple line= regulate, yellow line= 
part of, black dotted lines one or two significant node. 


