Clu GeN BgR pvalu p.adj gqvalu
ste ID  Description eRati g P p-adj q
) atio e ust e
GO:0 . . . 50/1 4.48E 0.002 0.002
1 03019 negative regulation of blood coagulation 5/87 93928 60450
8493 -06
5 8 5
GO:1 . . . 50/1 4.48E 0.002 0.002
1 90004 negative regulation of hemostasis 5/87 93928 60450
8493 -06
7 8 5
GO:0 . . . 56/1 6.49E 0.002 0.002
1 05081 negative regulation of coagulation 5/87 93928 60450
8493 -06
9 8 5
GO:0 . . . 7911 2.24E 0.004 0.004
1 06104 negative regulation of wound healing 5/87 94421 38106
8493 -05
5 3 9
GO:0 | | 7711 3.11E 0.004 0.004
1 03019 regulation of blood coagulation 5/87 94421 38106
8493 -05
3 3 9
GO:1 | | 7711 3.11E 0.004 0.004
1 90004 regulation of hemostasis 5/87 94421 38106
8493 -05
6 3 9
GO:0 341/ 3.91E 0.004 0.004
1 00300 regionalization 9/87 1849 94421 38106
-05
2 3 3 9
GO:0 134/ 4.04E 0.004 0.004
1 06104 regulation of wound healing 6/87 1849 94421 38106
-05
1 3 3 9
GO:0 135/ 4.21E 0.004 0.004
1 00758 digestion 6/87 1849 05 94421 38106
6 3 3 9
GO:0 . . 821 4.21E 0.004 0.004
1 05081 regulation of coagulation 5/87 94421 38106
8493 -05
8 3 9
GO0 " . , . 15/1 4.39E 0.004 0.004
1 03411 positive regulation of heterotypic cell-cell adhesion 3/87 94421 38106
8493 -05
6 3 9
GO:0 358/ 4 69E 0.004 0.004
1 01003 response to metal ion 9/87 1849 94421 38106
-05
8 3 3 9
GO:1 | | | 84/1 4.73E 0.004 0.004
1 90303 negative regulation of response to wounding 5/87 94421 38106
8493 -05
5 3 9
GO:0 211/ 6.15E 0.005 0.005
1 00995 anterior/posterior pattern specification 7/87 1849 05 96925 28936
2 3 7 2
GO:0 0.007
97/1 9.41E 0.008
1 02260 digestive system process 5/87 55563

0

8493  -0552684



GO:1

90303 regulation of response to wounding
4

GO:0

03027 maintenance of gastrointestinal epithelium
7

GO:0

03163 plasminogen activation

9

GO:0

00738 pattern specification process

9

GO:0

03411 regulation of heterotypic cell-cell adhesion
4

GO:0

03016 platelet activation

8

GO:0

03433 cell junction organization

0

GO:0

03410 homotypic cell-cell adhesion

9

GO:0

03432 cell junction assembly

9

GO:0

05087 regulation of body fluid levels

8

GO:0

00704 cell-substrate junction assembly
4

GO:0

07052 platelet aggregation

7

GO:0

04507 positive regulation of viral genome replication

0

GO0

00759 blood coagulation
6

GO:0

00759 hemostasis

9

GO:0

05081 coagulation

7

6/87

3/87

3/87

9/87

3/87

9/85

10/8

6/85

9/85

12/8

6/85

5/85

4/85

9/85

9/85

9/85

160/ 0.000 0.008 0.007
1849 10817 64966 66447
3 8 3 1
0.008 0.007

64966 66447

3 1

241 0.000 0.014 0.012
8493 18950 30779 67814
7 4 3

434/ 0.000 0.014 0.012
1849 20215 45968 81273
3 9 9 7
0.000 0.014 0.012

20/1 0.000
8493 1082

:igs 21461 58330 92227
8 9 7
:11242129 3.26E 7.04E 5.65E
-08 -05 -05
3

287/ 0.000 0.000
1849 7'7?; 79027 63440
3 1 7
0.000 0.000

76/1 1.33E
8493 -06 79027 63440
1 7
238/ 0.000 0.000
1849 1'4:)'; 79027 63440
3 1 7
493/ 0.001 0.000
1849 2'5‘:; 09430 87847
3 2 5
0.001 0.001

95/1 4.94E
8493 06 77666 42625
6 8
0.001 0.001

57/1 6.32E
8493 06 94751 56340
2 8
o 210c 40 0

4 -

8493 05 5 5
334/ 0.005 0.004
1849 2'2?; 10618 09910
3 5 2
339/ 0.005 0.004
1849 2'5‘(1; 10618 09910
3 5 2
340/ 0.005 0.004
1849 2'6?; 10618 09910

3 5 2



GO:0

05077 positive regulation of axonogenesis
2

GO:0

05165 spindle localization

3

GO:0

04852 positive regulation of viral process
4
GO:0 . . I :
01077 p93|t|ve regulatlon of cell morphogenesis involved in
0 differentiation

GO:0

00176 neuron migration

4

GO:0

06156 axon development

4

GO:0

00722 integrin-mediated signaling pathway

9

GO:0

00751 muscle organ development

7

GO:0

04390 positive regulation of multi-organism process

2

GO:0

00661 SRP-dependent cotranslational protein targeting to membrane

4
GO0

00661 cotranslational protein targeting to membrane
3

GO:0
nuclear-transcribed mRNA catabolic process,

00018
4 nonsense-mediated decay

GO0

04504 protein targeting to ER
7

GO0

07259 establishment of protein localization to endoplasmic reticulum

9

GO:0

07097 protein localization to endoplasmic reticulum
2

GO:0

00641 translational initiation

3

5/85

4/85

5/85

6/85

6/85

10/8

5/85

9/85

6/85

50/9

50/9

51/9

50/9

50/9

51/9

54/9

81/1
8493

42/1
8493

86/1
8493

147/
1849
3
149/
1849
3
493/
1849
3

99/1
8493

403/
1849
3
162/
1849
3
105/
1849
3
109/
1849
3
120/
1849
3
117/
1849
3
121/
1849
3
146/
1849
3
194/
1849
3

0.006 0.005
3'5?; 37647 11885

1 2

0.006 0.005
4.0;? 75653 42395

4 5

4.74E 0.007 0.005
29672 85760
-05 1 5

5. 94E 0.008 0.006

54537 85998
-05
4 6

6.41E 0.008 0.006

63682 93339
-05
4 9

8.65E 0.010 800222
-05 97253

0.010 0.008
9.26(3; 97486 81031

5 3

0.010 0.008

9'6?; 97486 81031

5 3

0.010 0.008
0.000

10176 97486 81031

5 3

1.01E 1.82E 1.55E
91 -88 -88

1.22E 1.10E 9.38E
-90 -87 -88

2.15E 1.29E 1.10E
-90 -87 -87

1.26E 5.66E 4.81E
-88 -86 -86

1.09E 3.92E 3.33E
-87 -85 -85

5.90E 1.77E 1.51E
-86 -82 -82

4.01E 1.03E 8.77E
-84 -81 -82



GO:0

00095 nuclear-transcribed mRNA catabolic process

6

GO:0

00661 protein targeting to membrane
2

GO0

00640 mRNA catabolic process
2

GO0

00640 RNA catabolic process

1

GO0

09015 establishment of protein localization to membrane

0

GO0

00660 protein targeting

5

GO:0

04225 ribosome biogenesis

4

GO:0

02261 ribonucleoprotein complex biogenesis
3

GO:0

00218 cytoplasmic translation

1

GO:0

00636 rRNA processing

4

GO0

01607 rRNA metabolic process

2

GO0

04227 ribosomal small subunit biogenesis
4

GO0

04227 ribosomal large subunit biogenesis
3

GO0

03508 axoneme assembly

2

GO:0

00334 cilium movement

1

GO:0

00701 microtubule-based movement
8

51/9

50/9

55/9

55/9

53/9

54/9

26/9

30/9

18/9

18/9

18/9

12/9

12/9

8/42

8/42

11/4

207/
1849
3
198/
1849
3
307/
1849
3
340/
1849
3
317/
1849
3
424/
1849
3
282/
1849
3
485/
1849
3

93/1
8493

205/
1849
3
240/
1849
3

63/1
8493

73/1
8493

61/1
8493

63/1
8493

269/
1849
3

6.96E 1.57E 1.33E
-716  -73 -73

7.35E 1.47E 1.25E
715  -72 -T2

4.66E 8.40E 7.14E
-4 72 -T2

2.02E 3.32E 2.82E
711 -69 -69

2.59E 3.88E 3.30E
-69 -67 -67

5.41E 7.50E 6.38E
-64 -62 -62

1.07E 1.37E 1.17E
25 -23  -23

1.47E 1.76E 1.50E
24  -22  -22

6.07E 6.84E 5.81E
24 -22  -22

1.58E 1.68E 1.42E
-7 15 -15

2.63E 2.64E 2.24E
16  -14 -14

3.55E 3.36E 2.86E
16  -14 -14

2.34E 2.11E 1.80E
-5 13 -13

9.41E 2.23E 1.95E
-3 -10 -10

1.23E 2.23E 1.95E
-2 10 -10

1.44E 1.74E 1.53E
-1 -09 -09



GO:0

00157 microtubule bundle formation

8

GO:0

07028 axonemal dynein complex assembly
6

GO0

03615 outer dynein arm assembly

8

GO0

06027 cilium assembly

1

GO0

04478 cilium organization

2

GO0

00153 cilium or flagellum-dependent cell motility
9

GO:0

06028 cilium-dependent cell motility

5

GO:0

03031 flagellated sperm motility

7

GO:0

09772 sperm motility

2

GO:0

00728 spermatid development

6

GO0

04851 spermatid differentiation

5

GO0

03615 inner dynein arm assembly

9

GO0

00335 regulation of cilium movement

2

GO0

06029 cilium movement involved in cell motility
4

GO:0

06063 regulation of microtubule-based movement
2

GO:0

00736 determination of left/right symmetry
8

8/42

6/42

4142

9/42

9/42

4/42

4142

5/42

5/42

4142

4142

2/42

2/42

2/42

2/42

3/42

89/1 2.15E 1.95E 1.71E
8493 -11  -09 -09

31/1 6.67E 4.83E 4.23E
8493 -11  -09 -09

17/1 5.35E 3.23E 2.83E

8493 -08 -06 -06

?Zig 1.06E 5.47E 4.79E
-07  -06 -06

3

:13242129 1.52E 6.88E 6.03E

3 -07  -06 -06

34/1 1.01E 3.67E 3.21E
8493 -06 -05 -05

34/1 1.01E 3.67E 3.21E
8493 -06 -05 -05

89/1 1.70E 5.14E 4.50E
8493 -06 -05 -05

89/1 1.70E 5.14E 4.50E
8493 -06 -05 -05

146/ 0.000 0.009 0.008
1849 33050 20325 05518
3 3 1 6
152/ 0.000 0.009 0.008
1849 38510 95780 71561
3 8 3 1
8493 86889

8 4
15/1 0.000 0.011 0.010
8493 51890 74028 27573

8 6 7
19/1 0.000 0.017 0.015
8493 84022 89182 65989

4 3 7
26/1 0.001 0.031 8022§:
8493 58091 79386

116/ 0.002 0.044 0.038
1849 31012 01403 52348
3 9 9 3



GO:0

00728 germ cell development
1

GO:0

00854 epidermis development
4

GO0

03158 hemidesmosome assembly
1

GO0

07026 cornification

8

GO0

04358 skin development

8

GO0

03027 maintenance of gastrointestinal epithelium

7

GO:0

01066 epithelial structure maintenance
9

GO:0

01626 O-glycan processing

6

GO:0

03142 keratinization

4

GO:0

04230 molting cycle

3

GO0

04263 hair cycle

3

GO0

00758 digestion

6

GO0

03019 extracellular matrix organization
8

GO0

00991 epidermal cell differentiation
3

GO:0

00704 cell-substrate junction assembly
4

GO:0

02260 digestive system process

0

4/42

16/9

5/93

8/93

13/9

4/93

4/93

5/93

8/93

6/93

6/93

6/93

9/93

9/93

5/93

5/93

255/ 0.002 0.046 0.041

1849 61920 98483 12368
3 9 8 8
122/9 1.02E 1.54E 1.41E
-09 -06 -06
3
12/1 2.22E 1.67E 1.53E
8493 -09 -06 -06
:1121342129 9.34E 4.69E 4.30E
-08 -05 -05
3
1;42129 1.42E 5.37E 4.92E
-07 -05 -05
3
0.000 0.000
20/1 2.73E
8493 06 82284 75407
1 2
i ose 2 02
8493 -06
8 3
8493 -05
1 7
224/ 0.003 0.002
1849 1'7?; 24081 96996
3 4 3
113/ 0.003 0.003
1849 2'2?; 39588 11207
3 4 4
113/ 0.003 0.003
1849 2'2?; 39588 11207
3 4 4
135/ 6.13E 0.007 0.007
1849 05 92107 25907
3 6 2
348/ 0.007 0.007
1849 6'4?; 92107 25907
3 6 2
351/ 0.007 0.007
1849 6'83§ 92107 25907
3 6 2
95/1 0.000 0.012 0.011
8493 11702 41018 37300
3 6 6
o 00 001 o0
8493

8 6 6



GO:0

03021 keratinocyte differentiation

6
GO:0

00649 protein O-linked glycosylation

3
GO:0

04306 extracellular structure organization

2
GO:0

03432 cell junction assembly

9
GO:0

06070 cell differentiation involved in embryonic placenta development

6
GO:0

04312 surfactant homeostasis

9
GO:0

04887 chemical homeostasis within a tissue

5

GO:0

00189 tissue homeostasis
4

GO:0

03026 entry into host cell
0

GO:0

04440 entry into host

9

GO0

05180 entry into cell of other organism involved in symbiotic interaction

6
GO:0

05182 entry into other organism involved in symbiotic interaction

8

GO0

01905 viral life cycle
8

GO0

04887 multicellular organismal homeostasis

1
GO:0

06024 anatomical structure homeostasis

9

GO:0

05170 interaction with host
1

8/93

5/93

9/93

7/93

3/93

5/90

5/90

10/9

8/90

8/90

8/90

8/90

10/9

12/9

11/9

8/90

299/ 0.012 0.011
1849 103(1)22 41018 37300
3 6 6

102/ 0.014 0.013
1849 106222 50616 29381
3 4 3

402/ 0.000 0.015 0.014
1849 19046 40732
3 3 72122 1

f:ig 0.000 0.0‘15406(;;];21r
19821 72122
0.000 0.021 0.020

:461/913 29436 87457 04641
3 8 3

11/1 1.10E 2.58E 2.15E
8493 -09 -06 -06

13/1 3.04E 3.56E 2.98E

8493 -09 -06 -06
f;llg 1.20E 9.14E 7.64E
-07 -05 -05
3
122/9 2.74E 9.14E 7.64E
-07 -05 -05
3
122/9 2.74E 9.14E 7.64E
-07 -05 -05
3
:]lgig 2.74E 9.14E 7.64E
-07  -05 -05
3
:]lgig 2.74E 9.14E 7.64E
-07  -05 -05
3
289/ 1 41E 0.000 0.000
1849 06 41332 34542
3 6 2
471/ 2 93E 0.000 0.000
1849 06 76239 63714
3 4 4
425/ 6.76E 0.001 0.001
1849 06 58203 32213
3 7 2
209/ 8.16E 0.001 0.001
1849 06 73435 44942

3 4 5



GO:1

90390 positive regulation of viral life cycle
2

GO:0

05090 leukocyte migration

0

GO0

00166 response to hypoxia

6

GO0

04306 extracellular structure organization

2

GO0

04671 viral entry into host cell

8

GO0

03629 response to decreased oxygen levels
3

GO:0

07048 response to oxygen levels

2

GO:0

04505 transcytosis

6

GO:0

04852 positive regulation of viral process

4

GO:0

01699 antibiotic metabolic process

9

GO0

01585 organic hydroxy compound transport
0

GO0

04312 surfactant homeostasis

9

GO0

04510 intermediate filament cytoskeleton organization
4

GO0

04510 intermediate filament-based process
3

GO:0

04887 chemical homeostasis within a tissue
5

GO:0

00680 xenobiotic metabolic process

5

5/90

11/9

9/90

10/9

6/90

9/90

9/90

3/90

5/90

5I77

6/77

2077

3177

3177

2077

4177

o 1002 900 0

8493 -05
3 2
478/ 0.003 0.003
1849 2'0:(5; 64707 04791
3 7 6
314/ 2 21E 0.003 0.003
1849 05 69690 08955
3 5 9
1242129 2.56E 0.003 0.003
3 -05 98946 33405
:]]zlg 2.75E 0.003 0.003
3 -05 98946 33405
:13245129 2.90E 0.003 0.003
3 -05 98946 33405
349/ 0.006 0.005
1849 5'0?; 55682 47963
3 3 4
0.007 0.006

16/1 5.96E
8493  -05 28721 09003
7 5
0.007 0.006

86/1 6.23E
8493 -05 2872; 09002

152/ 0.000 0.268 0.252
1849 43106 63267 42305
3 3 4 4
255/ 0.000 0.268 0.252
1849 67815 63267 42305
3 7 4 4
41y 0-000 0.268 0.252
gaqs 91855 63267 42305
5 4 4

0.268 0.252

63267 42305

4 4

5o 0-001 0.268 0.252
aaqs 18177 63267 42305
7 4 4

4ay 0-001 0.268 0.252
gags 29566 63267 42305
2 4 4

117/ 0.001 0.268 0.252
1849 44305 63267 42305
3 7 4 4

49/1 0.001
8493 11419



10

10

10

GO:0

00175 neural crest cell migration

5

GO:0

04244 progesterone metabolic process
8

GO:1

90264 tertiary alcohol metabolic process
4

GO0

00758 digestion

6

GO0

01890 ether metabolic process

4

GO0

01613 glycoside metabolic process

7

GO:0

00689 receptor-mediated endocytosis
8

GO:0

03019 extracellular matrix organization
8

GO:0

00608 cellular aldehyde metabolic process
1

GO:0

03430 primary alcohol metabolic process
8

GO0

01403 neural crest cell development

2

GO0

01572 bile acid and bile salt transport

1

GO0

01403 mesenchymal cell development
1

GO0

00640 mRNA catabolic process

2

GO:0

00640 RNA catabolic process

1

GO:0

06024 anatomical structure homeostasis
9

377

2077

2077

4177

2077

2077

6/77

6/77

377

377

3177

2077

3177

14/9

14/9

15/9

0.268 0.252
63267 42305
4 4
1g 0-001 0.301 0.283
gaqs 97725 81585 60302
8 6 3
47 0:002 0.301 0.283
guqa 23485 81585 60392
9 6 3
135/ 0.002 0.301 0.283
1849 43474 81585 60392
3 4 6 3
1901 0,002 1 o
8493 7949
6 3
jop 0-003 0.301 0.283
a4q3 09709 81585 60392
1 6 3
346/ 0.003 0.301 0.283
1849 19301 81585 60392
3 9 6 3
348/ 0.003 0.301 0.283
1849 28470 81585 60392
3 8 6 3
Jayq 0-003 0301 0.283
gaqs 50185 81585 60302
2 6 3
Jgyq 0-003 0318 0.299
gaqs 9230122544 02333
1 6 8
Jgyq 0-004 0.318 0.299
gaq3 22019 79438 55794
3 6 7
o5y 0-004 0.318 0.299
auqa 82477 79438 55794
8 6 7
0.004 0.318 0.299

:421/913 85473 79438 55794
7 6 7

55/1 0.001
8493 55842

307/ 5.49E 1.05E 7.93E

;849 -10 -06 -07

340/ 2.06E 1.97E 1.49E

1849 -09 -06 -06
3
425/ 4.25E 2.71E 2.04E

;849 -09 -06 -06



10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

GO:0
09015 establishment of protein localization to membrane
0

GO:0 nuclear-transcribed mRNA catabolic process,

1
200 8 nonsense-mediated decay

GO0

03164 regulation of protein stability

7

GO0

00645 protein folding

7

GO0

05082 protein stabilization

1

GO0

04584 negative regulation of mitotic metaphase/anaphase transition
1
GO:1 _ . o
90210 negative regulation of metaphase/anaphase transition of cell
0 cycle

GO:0
00081 sister chromatid segregation

9

GO:2

00081 negative regulation of mitotic sister chromatid separation
6

GO:1

90581 negative regulation of chromosome separation

9

GO:2

00125 negative regulation of chromosome organization

1

GO0

00641 translational initiation

3

GO:1

90199 regulation of mitotic cell cycle phase transition

0

GO0

00661 SRP-dependent cotranslational protein targeting to membrane
4

GO:0

03304 negative regulation of mitotic sister chromatid segregation
8

GO:0

00661 cotranslational protein targeting to membrane

3

13/9

9/95

12/9

11/9

10/9

6/95

6/95

10/9

6/95

6/95

9/95

10/9

13/9

8/95

6/95

8/95

317/
1849
3
120/
1849
3
265/
1849
3
218/
1849
3
169/
1849
3

36/1
8493

37/1
8493

185/
1849
3

39/1
8493

40/1
8493

144/
1849
3
194/
1849
3
375/
1849
3
105/
1849
3

42/1
8493

109/
1849
3

8.54E 3.55E 2.68E
-09 -06 -06

1.11E 3.55E 2.68E
-08 -06 -06

1.11E 3.55E 2.68E
-08 -06 -06

1.56E 3.85E 2.90E
-08 -06 -06

1.61E 3.85E 2.90E
-08 -06 -06

2.69E 5.72E 4.32E
-08 -06 -06

3.20E 6.12E 4.62E
-08 -06 -06

3.81E 6.62E 5.00E
-08 -06 -06

4.46E 7.10E 5.36E
-08 -06 -06

5.22E 7.41E 5.59E
-08 -06 -06

5.45E 7.41E 5.59E
-08 -06 -06

5.97E 7.41E 5.59E
-08 -06 -06

6.20E 7.41E 5.59E
-08 -06 -06

6.66E 7.49E 5.66E
-08 -06 -06

7.08E 7.52E 5.67E
-08 -06 -06

8.93E 8.98E 6.78E
-08 -06 -06



10

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

GO:0

03304 negative regulation of sister chromatid segregation 6/95
6
GO:0 17/9
04800 antigen processing and presentation of peptide antigen 0
2
GO:0 15/9
06033 interferon-gamma-mediated signaling pathway 0
3
GO:0 18/9
01988 antigen processing and presentation 0
2
GO0 _ . . :
00247 antigen processing and presentation of exogenous peptide 16/9
antigen 0
8
GO:0 16/9
01988 antigen processing and presentation of exogenous antigen 0
4
GO0 , 17/9
03434 response to interferon-gamma 0
1
GO0 16/9
07134 cellular response to interferon-gamma 0
6
GO:0 : . : , , .
00249 antigen processing and presentation of peptide antigen via MHC 12/9
class Il 0
GO:0 : . : ,
antigen processing and presentation of peptide or 12/9
00250 . . ,
4 polysaccharide antigen via MHC class |l 0
GO0 _ . . :
antigen processing and presentation of exogenous peptide 11/9
01988 . .
6 antigen via MHC class Il 0
GO0
01988 antigen processing and presentation of endogenous antigen 6/90
3
GO:0 antigen processing and presentation of endogenous peptide
00248 219N P ganap 9 pep 5/90
antigen
3
GO0 _ . . :
antigen processing and presentation of exogenous peptide
04259 . 6/90
0 antigen via MHC class |
GO:0
00247 antigen processing and presentation via MHC class Ib 5/90
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139/
1849
3

90/1
8493

175/
1849
3
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3
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3
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3
102/
1849
3

98/1
8493
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8493
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GO:0 349/

12/9 1.24E 1.44E 1.08E

11 00695 humoral immune response 1849

0 -07 -05 -05

9 3
GO:0 _adaptwe immune response b_ased on somgtlc recomblr?atlon of 12/9 354/ 1 44E 1.45E 1.09E

11 00246 immune receptors built from immunoglobulin superfamily 1849

. 0 -07 -05 -05

0 domains 3

GO0

. : . - 26/1 1.48E 1.45E 1.09E

11 20191 positive regulation of T cell mediated cytotoxicity 5/90 8493 07 -05 -05
GO0 . . . :

11 00247 antigen processing and presentation of exogenous peptide 5/90 26/1 1.48E 1.45E 1.09E
9 antigen via MHC class |, TAP-dependent 8493 -07 -05 -05
GO0 o 139 439 1 99 1.85€ 1.39E

11 00269 regulation of immune effector process 1849
7 0 3 -07 -05 -05

Supplementary table5 The top 20 enrichment terms of the exemplar genes in other 9 cluster by
NMF.



