
Legend For Supplementary Figures 1-6

The charts display enriched GOIDs and their hierarchical relationships in "biological process", "cellular component" or "molecular function" GO categories. Boxes represent GO terms, labeled by its GOID, term 
definition and detail information (see below). Significantly enriched GO terms are marked yellow. The degree of color saturation of each node is positively correlated with the significance of enrichment of the 
corresponding GO term. Non-significant GO terms within the hierarcical tree are either shown as white boxes or drawn as points. Branches of the GO hierarchical tree without significant enriched GO terms are 
not shown. Edges stand for connections between different GO terms. Red edges stand for relationship between two enriched GO terms, black solid edges stand for relationship between enriched and 
unenriched terms, black dashed edges stand for relationship between two unenriched GO terms.
The detail information labeled in the enriched GO nodes are organized as
q/k = genes in the dataset associated with the GOID/total number of genes in the dataset

m/t = genes associated with the GOID/total number of genes (based on UniProtKB –GOA, Human database)
(p-value)= multiple test adjusted (Yekutieli) p value of the significance for the enrichment
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GO:0015711

organic anion transport 

13/286 | 258/45240 (9.03e-6)

GO:0098656

anion transmembrane 

transport

10/286 | 23/45240 (3.3e-13)

GO:0046942

carboxylic acid transport 

13/286 | 215/45240 (1.42e-6)

GO:0015718

monocarboxylic acid 

transport

11/286 | 98/45240 (4.34e-8)

GO:0015878

biotin transport   9/286 |

10/45240 (1.51e-15)

GO:0015887

pantothenate 

transmembrane transport 

9/286 | 10/45240 (1.51e-15)

GO:0035461

vitamin transmembrane 

transport

9/286 | 13/45240 (5.31e-14)

GO:0051707

response to other 

organism

17/286 | 803/45240 (0.00464)

GO:0009605

response to external 

stimulus

30/286 | 2123/45240 (0.00832)

GO:0043207

response to external 

biotic stimulus

17/286 | 803/45240 (0.00464)

GO:0009607

response to biotic 

stimulus

17/286 | 839/45240 (0.00694)

GO:0006950

response to stress

GO:0042221

response to chemical

GO:0002682

regulation of immune 

system process

GO:0002683

negative regulation of 

immune system process

GO:0050776

regulation of immune 

response

GO:0002684

positive regulation of 

immune system process

GO:0002697

regulation of immune 

effector process

GO:0050777

negative regulation of 

immune response

7/286 | 124/45240 (0.00417)

GO:0002698

negative regulation of 

immune effector process 

5/286 | 88/45240 (0.0398)

GO:0048519

negative regulation of 

biological process

GO:0048585

negative regulation of 

response to stimulus

GO:0048523

negative regulation of 

cellular process

GO:0009892

negative regulation of 

metabolic process

GO:0051241

negative regulation of 

multicellular organismal 

process

GO:0023057

negative regulation of 

signaling

GO:0043901

negative regulation of 

multi-organism process

12/286 | 114/45240 (1.54e-8)

GO:0045926

negative regulation of 

growth

10/286 | 292/45240 (0.00493)

GO:0051093

negative regulation of 

developmental process

GO:0048583

regulation of response to 

stimulus

GO:0032101

regulation of response to 

external stimulus

GO:0080134

regulation of response to 

stress

GO:0048584

positive regulation of 

response to stimulus

GO:0002831

regulation of response to 

biotic stimulus

GO:0009966

regulation of signal 

transduction

GO:0002832

negative regulation of 

response to biotic 

stimulus

4/286 | 21/45240 (0.00252)

GO:0009968

negative regulation of 

signal transduction

GO:0031348

negative regulation of 

defense response

GO:0032102

negative regulation of 

response to external 

stimulus

GO:0002861

regulation of inflammatory 

response to antigenic

stimulus

3/286 | 26/45240 (0.0814)

GO:0050778

positive regulation of 

immune response

GO:0045088

regulation of innate 

immune response

GO:0045824

negative regulation of innate

immune response          5/286 |

27/45240 (0.000263)

GO:0050794

regulation of cellular 

process

GO:0048518

positive regulation of 

biological process

GO:0019222

regulation of metabolic 

process

GO:0043900

regulation of multi-

organism process

14/286 | 299/45240 (6.73e-6)

GO:0051239

regulation of multicellular

organismal process

GO:0023051

regulation of signaling

GO:0040008

regulation of growth

GO:0050793

regulation of 

developmental process

GO:0071216

cellular response to 

biotic stimulus

GO:0002237

response to molecule of 

bacterial origin

GO:0098542

defense response to other 

organism

9/286 | 363/45240 (0.0792)

GO:0001562

response to protozoan 

6/286 | 24/45240 (5.93e-6)

GO:0009617

response to bacterium

GO:0007626

locomotory behavior

GO:0008344

adult locomotory behavior 

6/286 | 128/45240 (0.0311)

GO:0003008

system process  22/286 |

1595/45240 (0.081)

GO:0007275

multicellular organism

development

GO:0010941

regulation of cell death

GO:0043067

regulation of programmed 

cell death

GO:0060548

negative regulation of 

cell death

GO:1901214

regulation of neuron 

death

GO:0042981

regulation of apoptotic 

process

GO:0043066

negative regulation of 

apoptotic process

GO:0043523

regulation of neuron 

apoptotic process

GO:0043524

negative regulation of 

neuron apoptotic process 

6/286 | 154/45240 (0.0676)

GO:0043069

negative regulation of 

programmed cell death

GO:0031324

negative regulation of 

cellular metabolic 

process

GO:0010648

negative regulation of 

cell communication

GO:0048525

negative regulation of 

viral process

5/286 | 58/45240 (0.00772)

GO:0031323

regulation of cellular 

metabolic process

GO:0010646

regulation of cell 

communication

GO:0050792

regulation of viral 

process

GO:0048522

positive regulation of 

cellular process

GO:1901215

negative regulation of 

neuron death

6/286 | 164/45240 (0.0883)

GO:0050877

neurological system 

process

GO:0050890

cognition

10/286 | 280/45240 (0.00385)

GO:0002863

positive regulation of 

inflammatory response to 

antigenic stimulus

3/286 | 13/45240 (0.014)

GO:0002864

regulation of acute 

inflammatory response to 

antigenic stimulus

3/286 | 14/45240 (0.0172)

GO:0031347

regulation of defense 

response

GO:0050727

regulation of 

inflammatory response

GO:0031349

positive regulation of 

defense response

9/286 | 309/45240 (0.0311)

GO:0050688

regulation of defense 

response to virus

GO:0032103

positive regulation of 

response to external 

stimulus

8/286 | 223/45240 (0.0189)

GO:0050729

positive regulation of 

inflammatory response

GO:0002673

regulation of acute 

inflammatory response

GO:0002699

positive regulation of 

immune effector process

GO:0002866

positive regulation of 

acute inflammatory 

response to antigenic 

stimulus

3/286 | 9/45240 (0.00513)

GO:1900245

positive regulation of 

MDA-5 signaling pathway

4/286 | 6/45240 (1.55e-5)

GO:1900246

positive regulation of 

RIG-I signaling pathway

4/286 | 7/45240 (2.88e-5)

GO:0051240

positive regulation of 

multicellular organismal 

process

GO:0023056

positive regulation of 

signaling

GO:0043902

positive regulation of 

multi-organism process

GO:0009893

positive regulation of 

metabolic process

GO:0002833

positive regulation of 

response to biotic 

stimulus

4/286 | 25/45240 (0.00464)

GO:0009967

positive regulation of 

signal transduction

GO:0002675

positive regulation of 

acute inflammatory 

response

GO:0045833

negative regulation of 

lipid metabolic process

GO:0010565

regulation of cellular 

ketone metabolic process

GO:0019217

regulation of fatty acid 

metabolic process

GO:0019216

regulation of lipid 

metabolic process

GO:0045922

negative regulation of 

fatty acid metabolic 

process

GO:0046320

regulation of fatty acid 

oxidation

GO:0080090

regulation of primary 

metabolic process

GO:0051171

regulation of nitrogen 

compound metabolic 

process

GO:0009889

regulation of 

biosynthetic process

GO:0019219

regulation of nucleobase-

containing compound 

metabolic process

GO:0051174

regulation of phosphorus 

metabolic process

GO:0031325

positive regulation of 

cellular metabolic 

process

GO:0031326

regulation of cellular 

biosynthetic process

GO:0046322

negative regulation of fatty 

acid oxidation 2/286 |

5/45240 (0.0596)

GO:0043903

regulation of symbiosis, 

encompassing mutualism

through parasitism

11/286 | 233/45240 (0.000134)

GO:0001817

regulation of cytokine 

production

13/286 | 573/45240 (0.0172)

GO:0032479

regulation of type I 

interferon production 5/286 |

86/45240 (0.0377)

GO:0001818

negative regulation of 

cytokine production

GO:0001819

positive regulation of 

cytokine production

11/286 | 362/45240 (0.00549)

GO:0039531

regulation of

viral-induced cytoplasmic 

pattern recognition receptor

signaling pathway

4/286 | 10/45240 (0.000132)

GO:0032649

regulation of 

interferon-gamma 

production

7/286 | 95/45240 (0.000888)

GO:0032655

regulation of 

interleukin-12 production 7/286 

| 75/45240 (0.000204)

GO:0040014

regulation of multicellular

organism growth

GO:0032480

negative regulation of 

type I interferon 

production

5/286 | 40/45240 (0.00168)

GO:0032481

positive regulation of 

type I interferon 

production

4/286 | 57/45240 (0.0685)

GO:0040015

negative regulation of 

multicellular organism

growth

4/286 | 26/45240 (0.0052)

GO:0032729

positive regulation of 

interferon-gamma 

production

7/286 | 55/45240 (2.98e-5)

GO:0032735

positive regulation of 

interleukin-12 production 6/286 

| 53/45240 (0.000386)

GO:0050687

negative regulation of 

defense response to virus 

4/286 | 13/45240 (0.000386)

GO:1902531

regulation of 

intracellular signal 

transduction

GO:0010647

positive regulation of 

cell communication

GO:0039532

negative regulation of viral-

induced cytoplasmic pattern 

recognition receptor

signaling pathway

4/286 | 5/45240 (5.93e-6)

GO:0039535

regulation of RIG-I 

signaling pathway

4/286 | 10/45240 (0.000132)

GO:0039533

regulation of MDA-5 

signaling pathway

4/286 | 7/45240 (2.88e-5)

GO:0044126

regulation of growth of 

symbiont in host

6/286 | 31/45240 (2.38e-5)

GO:0044144

modulation of growth of 

symbiont involved in 

interaction with host  6/286 |

32/45240 (2.69e-5)

GO:0048524

positive regulation of 

viral process

GO:1902532

negative regulation of 

intracellular signal 

transduction

GO:1902533

positive regulation of 

intracellular signal 

transduction

GO:0039536

negative regulation of 

RIG-I signaling pathway

4/286 | 5/45240 (5.93e-6)

GO:0044146

negative regulation of 

growth of symbiont 

involved in interaction 

with host

6/286 | 32/45240 (2.69e-5)

GO:0006952

defense response

GO:0033554

cellular response to 

stress

GO:0042832

defense response to 

protozoan

6/286 | 20/45240 (2.02e-6)

GO:0006140

regulation of nucleotide 

metabolic process

GO:0030799

regulation of cyclic 

nucleotide metabolic 

process

GO:1900542

regulation of purine 

nucleotide metabolic 

process

GO:0045981

positive regulation of 

nucleotide metabolic 

process

GO:0030808

regulation of nucleotide 

biosynthetic process

GO:0045935

positive regulation of 

nucleobase-containing 

compound metabolic 

process

GO:0019220

regulation of phosphate 

metabolic process

GO:0045937

positive regulation of 

phosphate metabolic 

process

GO:0030823

regulation of cGMP

metabolic process

3/286 | 24/45240 (0.0671)

GO:0030801

positive regulation of 

cyclic nucleotide 

metabolic process

GO:0030802

regulation of cyclic 

nucleotide biosynthetic 

process

GO:0030825

positive regulation of 

cGMP metabolic process 

3/286 | 14/45240 (0.0172)

GO:0030826

regulation of cGMP

biosynthetic process  3/286 |

18/45240 (0.0333)

GO:0051173

positive regulation of 

nitrogen compound 

metabolic process

GO:0010562

positive regulation of 

phosphorus metabolic 

process

GO:1900544

positive regulation of 

purine nucleotide 

metabolic process

GO:1900371

regulation of purine 

nucleotide biosynthetic 

process

GO:0009891

positive regulation of 

biosynthetic process

GO:0030804

positive regulation of 

cyclic nucleotide 

biosynthetic process

GO:0030828

positive regulation of 

cGMP biosynthetic process 

3/286 | 12/45240 (0.0109)

GO:0031328

positive regulation of 

cellular biosynthetic 

process

GO:0030810

positive regulation of 

nucleotide biosynthetic 

process

GO:1900373

positive regulation of 

purine nucleotide 

biosynthetic process

GO:0048638

regulation of 

developmental growth

GO:0044130

negative regulation of 

growth of symbiont in 

host

6/286 | 31/45240 (2.38e-5)

GO:0048640

negative regulation of 

developmental growth

GO:0071219

cellular response to 

molecule of bacterial 

origin

6/286 | 166/45240 (0.0927)

GO:0032496

response to 

lipopolysaccharide

GO:00

adult be

30534

havior

GO:0010033

response to organic 

substance

GO:0033993

response to lipid

GO:0071310

cellular response to 

organic substance

GO:0070887

cellular response to 

chemical stimulus

GO:1901700

response to oxygen-

containing compound

GO:0071222

cellular response to 

lipopolysaccharide

6/286 | 160/45240 (0.0805)

GO:0071396

cellular response to 

lipid

GO:1901701

cellular response to 

oxygen-containing 

compound

GO:0003007

heart morphogenesis

GO:0003151

outflow tract 

morphogenesis

GO:0061309

cardiac neural crest cell 

development involved in 

outflow tract 

morphogenesis

2/286 | 6/45240 (0.0815)

GO:0048731

system development

GO:0007507

heart development

GO:0035051

cardiocyte 

differentiation

GO:0061307

cardiac neural crest cell

differentiation involved in

heart development

GO:0061308

cardiac neural crest cell 

development involved in 

heart development

GO:0009653

anatomical structure 

morphogenesis

GO:0009887

organ morphogenesis

GO:0009888

tissue development

GO:0060485

mesenchyme development

GO:0014031

mesenchymal cell 

development

GO:0014032

neural crest cell 

development

GO:0014033

neural crest cell 

differentiation

GO:0030154

cell differentiation

GO:0048468

cell development

GO:0048762

mesenchymal cell 

differentiation

GO:0048856

anatomical structure 

development

GO:0048513

animal organ development

GO:0072358

cardiovascular system 

development

GO:0072359

circulatory system 

development

GO:0090304

nucleic acid metabolic 

process

GO:0006259

DNA metabolic process

GO:0006266

DNA ligation  5/286 |

15/45240 (1.8e-5)

GO:0006281

DNA repair

GO:0051103

DNA ligation involved in

DNA repair

5/286 | 11/45240 (3.73e-6)

GO:0006974

cellular response to DNA

damage stimulus

GO:0051182

coenzyme transport 9/286 |

14/45240 (1.18e-13)
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GO:0003674

GO:0003824

catalytic activity

GO:0098772

molecular function 

regulator

GO:0005488

binding

GO:0005215

transporter activity 

38/286 | 2800/45240 (0.00241)

GO:0009055

electron carrier activity

GO:0005198

structural molecule 

activity

GO:0016874

ligase activity  

14/286 | 615/45240 (0.00935)

GO:0016491

oxidoreductase activity

GO:0016787

hydrolase activity

GO:0016740

transferase activity

GO:0003989

acetyl-CoA carboxylase 

activity

8/286 | 15/45240 (3.82e-11)

GO:0016421

CoA carboxylase activity 

8/286 | 19/45240 (3.51e-10)

GO:0016885

ligase activity, forming 

carbon-carbon bonds 

8/286 | 23/45240 (1.72e-9)

GO:0016886

ligase activity, forming 

phosphoric ester bonds 

6/286 | 13/45240 (1.07e-7)

GO:0004857

enzyme inhibitor activity

GO:0030414

peptidase inhibitor 

activity

9/286 | 318/45240 (0.0367)

GO:0004866

endopeptidase inhibitor 

activity

9/286 | 306/45240 (0.0297)

GO:0004867

serine-type endopeptidase 

inhibitor activity

7/286 | 213/45240 (0.0661)

GO:0030234

enzyme regulator activity

GO:0061134

peptidase regulator 

activity

9/286 | 360/45240 (0.0751)

GO:0061135

endopeptidase regulator 

activity

9/286 | 310/45240 (0.0311)

GO:0002020

protease binding 

8/286 | 84/45240 (3.3e-5)

GO:0005515

protein binding

GO:0008289

lipid binding

GO:0019899

enzyme binding

GO:0004129

cytochrome-c oxidase 

activity

5/286 | 51/45240 (0.00464)

GO:0022857

transmembrane transporter 

activity

35/286 | 2138/45240 (0.000131)

GO:0022892

substrate-specific 

transporter activity

34/286 | 2267/45240 (0.00104)

GO:0051183

vitamin transporter 

activity

10/286 | 39/45240 (1.12e-10)

GO:0008324

cation transmembrane 

transporter activity

22/286 | 1264/45240 (0.00529)

GO:0022890

inorganic cation 

transmembrane transporter 

activity

17/286 | 992/45240 (0.0377)

GO:0015294

solute:cation symporter 

activity

14/286 | 188/45240 (2.68e-8)

GO:0015002

heme-copper terminal 

oxidase activity

5/286 | 51/45240 (0.00464)

GO:0015075

ion transmembrane 

transporter activity

GO:0008509

anion transmembrane 

transporter activity

GO:0022853

active ion transmembrane 

transporter activity

GO:0015077

monovalent inorganic 

cation transmembrane 

transporter activity

15/286 | 678/45240 (0.00754)

GO:0015078

hydrogen ion 

transmembrane transporter 

activity

GO:0015081

sodium ion transmembrane 

transporter activity

10/286 | 264/45240 (0.00241)

GO:0016675

oxidoreductase activity, 

acting on a heme group of 

donors

5/286 | 54/45240 (0.00574)

GO:0004497

monooxygenase activity

GO:0016705

oxidoreductase activity, 

acting on paired donors, 

with incorporation or 

reduction of molecular 

oxygen

GO:0016676

oxidoreductase activity, 

acting on a heme group of 

donors, oxygen as 

acceptor

5/286 | 51/45240 (0.00464)

GO:0022891

substrate-specific 

transmembrane transporter 

activity

34/286 | 1933/45240 (4.08e-5)

GO:0022804

active transmembrane 

transporter activity

15/286 | 693/45240 (0.00898)

GO:0090482

vitamin transmembrane 

transporter activity

9/286 | 17/45240 (1.01e-12)

GO:0046873

metal ion transmembrane 

transporter activity

GO:0005342

organic acid 

transmembrane transporter 

activity

9/286 | 196/45240 (0.00158)

GO:0004175

endopeptidase activity

GO:0004197

cysteine-type 

endopeptidase activity

11/286 | 192/45240 (2.69e-5)

GO:0008233

peptidase activity

GO:0070011

peptidase activity, 

acting on L-amino acid 

peptides

GO:0008234

cysteine-type peptidase 

activity

11/286 | 372/45240 (0.00681)

GO:0016817

hydrolase activity, 

acting on acid anhydrides

GO:0003909

DNA ligase activity 

6/286 | 10/45240 (1.66e-8)

GO:0003910

DNA ligase (ATP) activity 

6/286 | 10/45240 (1.66e-8)

GO:0016715

oxidoreductase activity, 

acting on paired donors, 

with incorporation or 

reduction of molecular 

oxygen, reduced ascorbate 

as one donor, and 

incorporation of one atom

of oxygen

GO:0004500

dopamine

beta-monooxygenase 

activity

2/286 | 5/45240 (0.0596)

GO:0003924

GTPase activity 

11/286 | 456/45240 (0.0311)

GO:0016462

pyrophosphatase activity

GO:0017111

nucleoside-triphosphatase 

activity

GO:0016818

hydrolase activity, 

acting on acid 

anhydrides, in 

phosphorus-containing 

anhydrides

GO:0016772

transferase activity, 

transferring 

phosphorus-containing 

groups

GO:0016780

phosphotransferase 

activity, for other 

substituted phosphate 

groups

7/286 | 36/45240 (2.38e-6)

GO:0003735

structural constituent of 

ribosome

11/286 | 467/45240 (0.0369)

GO:0015370

solute:sodium symporter 

activity

9/286 | 130/45240 (7.45e-5)

GO:0015291

secondary active 

transmembrane transporter 

activity

15/286 | 412/45240 (3.65e-5)

GO:0015293

symporter activity 

14/286 | 234/45240 (3.97e-7)

GO:0015296

anion:cation symporter 

activity

5/286 | 63/45240 (0.0106)

GO:0015103

inorganic anion 

transmembrane transporter 

activity

GO:0015377

cation:chloride symporter 

activity

5/286 | 17/45240 (2.95e-5)

GO:0015108

chloride transmembrane 

transporter activity

GO:0046943

carboxylic acid 

transmembrane transporter 

activity

9/286 | 188/45240 (0.00116)

GO:0015171

amino acid transmembrane 

transporter activity

9/286 | 141/45240 (0.000132)

GO:0008523

sodium-dependent 

multivitamin 

transmembrane transporter 

activity

9/286 | 11/45240 (5.5e-15)

GO:0019992

diacylglycerol binding 

4/286 | 20/45240 (0.00217)
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