Supplementary Table9: Enrichment analysis and tumor-related pathways.
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serine/threonine kinase signaling
pathway

connective tissue development
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ameboidal-type cell migration

chondrocyte differentiation
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mesenchyme development

protein trimerization

aminoglycan metabolic process

peptide cross-linking

positive regulation of collagen metabolic
process

positive regulation of collagen
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negative regulation of cell migration

mesenchymal cell differentiation

small GTPase mediated signal
transduction

regulation of BMP signaling pathway

bone morphogenesis

collagen catabolic process

chondroitin sulfate biosynthetic process

chondroitin sulfate proteoglycan
biosynthetic process
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inner ear development
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pathway

muscle cell differentiation

negative regulation of cell motility

negative regulation of cellular
component movement

integrin-mediated signaling pathway

epithelial cell migration

sensory organ morphogenesis

epithelium migration

cellular response to acid chemical

regulation of actin filament-based
process

negative regulation of epithelial cell
migration

positive regulation of cell migration

chondrocyte morphogenesis involved in

endochondral bone morphogenesis

growth plate cartilage morphogenesis
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growth plate cartilage chondrocyte
morphogenesis

chondrocyte morphogenesis

tissue migration

negative regulation of locomotion

positive regulation of protein kinase B
signaling

body morphogenesis

positive regulation of locomotion

face morphogenesis

endochondral bone morphogenesis

muscle organ development

metanephros development
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platelet activation

endothelial cell migration

camera-type eye development
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ear development

regulation of Wnt signaling pathway

positive regulation of cellular component
movement

cell surface receptor signaling pathway
involved in cell-cell signaling

negative regulation of blood vessel
endothelial cell migration

morphogenesis of an epithelium
negative regulation of transmembrane
receptor protein serine/threonine kinase

signaling pathway

chondroitin sulfate metabolic process

chondroitin sulfate proteoglycan
metabolic process

chondrocyte development involved in
endochondral bone morphogenesis

Ras protein signal transduction

response to amino acid

regulation of endothelial cell migration

chondrocyte development
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head morphogenesis

retina vasculature development in
camera-type eye

extracellular regulation of signal
transduction

extracellular negative regulation of signal

transduction

extracellular matrix assembly

growth plate cartilage chondrocyte
differentiation

actomyosin structure organization

positive regulation of nervous system
development

eye morphogenesis

BMP signaling pathway

smooth muscle tissue development

smooth muscle cell differentiation

positive regulation of Ras protein signal
transduction

regulation of cell-substrate adhesion

positive regulation of Wnt signaling
pathway
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embryonic organ development

proteoglycan metabolic process

morphogenesis of a branching structure

kidney development

sprouting angiogenesis

response to BMP

cellular response to BMP stimulus

hemostasis

regulation of actin cytoskeleton
organization

blood vessel remodeling

cartilage development involved in
endochondral bone morphogenesis
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spreading

cartilage morphogenesis

regulation of protein kinase B signaling

glycosaminoglycan catabolic process

2.5894
55

7.4970
44

3.3182
18

2.9195
54

4.2930
44

3.8234
92

3.8234
92

2.6278

2.7345

54

7.0805
42

7.0805
42

4.7581
24

9.7104
57

3.1682
42

6.8891

66
0.0
004
66
0.0
004
84
0.0
004
87
0.0
005
25
0.0
005
38
0.0
005
74
0.0
005
74
0.0
006
02
0.0
006
19
0.0
006
35
0.0
006
35
0.0
006
46
0.0
006
62
0.0
007
18
0.0

55
0.0
195
55
0.0
201
28
0.0
201
28
0.0
215
18
0.0
219
07
0.0
230
59
0.0
230
59
0.0
240
14
0.0
245
19
0.0
247
87
0.0
247
87
0.0
250
55
0.0
254
81
0.0
274
51
0.0

cess
geneontology_
Biological_Pro
cess
geneontology_
Biological_Pro
cess
geneontology_
Biological_Pro
cess
geneontology_
Biological_Pro
cess
geneontology_
Biological_Pro
cess
geneontology_
Biological_Pro
cess
geneontology_
Biological_Pro
cess
geneontology_
Biological_Pro
cess
geneontology_
Biological_Pro
cess
geneontology_
Biological_Pro
cess
geneontology_
Biological_Pro
cess
geneontology_
Biological_Pro
cess
geneontology_
Biological_Pro
cess
geneontology_
Biological_Pro
cess
geneontology_




0060
27
GO:.0
0301
78
GO:.0
0160
55
GO:.0
0510
57
GO:1
9035
10
GO:.0
0034
13
GO:.0
0011
01
GO:.0
0327
00
GO:.0
0302
07
GO:.0
1987
38
GO:.0
0720
01
GO:.0
0507
69
GO:.0
0506
73
GO:.0
0302
39
GO0
0060
26

negative regulation of Wnt signaling
pathway

Wnt signaling pathway

positive regulation of small GTPase
mediated signal transduction

mucopolysaccharide metabolic process

chondrocyte differentiation involved in

endochondral bone morphogenesis

response to acid chemical

negative regulation of interleukin-17
production

chondroitin sulfate catabolic process

cell-cell signaling by wnt

renal system development

positive regulation of neurogenesis

epithelial cell proliferation

myofibril assembly

aminoglycan catabolic process

76

3.7001
54

2.4007
15

54621
32

54621
32

9.2690
73

2.6631
29

15.293
97

15.293
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2.3809
29

27729
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2.3614
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2.5237
57

5.2737
83

6.5358
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GO:.0
0106
32
GO:.0
0301
66
GO0
0025
76
GO0
0605
37
GO0
0611
38
GO:.0
0608
41
GO0
0343
09
GO0
0400
37
GO0
0350
23
GO0
0603
24
GO:.0
0721
75
GO0
0605
62
GO0
0107
18
GO0
0456
66
GO0
0443

regulation of epithelial cell migration

proteoglycan biosynthetic process

platelet degranulation

muscle tissue development

morphogenesis of a branching
epithelium

venous blood vessel development

primary alcohol biosynthetic process

negative regulation of fibroblast growth
factor receptor signaling pathway

regulation of Rho protein signal
transduction

face development

epithelial tube formation

epithelial tube morphogenesis

positive regulation of epithelial to
mesenchymal transition

positive regulation of neuron
differentiation

wound healing, spreading of cells

3.0643
66

8.8660
69

3.8841
83

2.4827
87

3.2265
76

13.903
61

13.903
61

13.903
61

3.8475

6.2170
61

3.7762
89

2.6509
55

6.0690
36

2.5309
17

8.1567
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GO0
0905
05
GO0
0018
37
GO0
0019
46
GO0
0109
35
GO0
0075
96
GO0
0072
66
GO0
0905
04
GO0
0309
47
GO0
0310
12
GO0
0620
23
GO0
0055
81
GO0
0057
88
GO0
0056
04
GO0
0444
20
GO0

epiboly involved in wound healing

epithelial to mesenchymal transition

lymphangiogenesis

regulation of macrophage cytokine
production

blood coagulation

Rho protein signal transduction

epiboly

regulation of vascular endothelial growth
factor receptor signaling pathway

extracellular matrix

collagen-containing extracellular matrix

collagen trimer

endoplasmic reticulum lumen

basement membrane

extracellular matrix component

complex of collagen trimers

8.1567
84

3.7076
29

12.744
97

12.744
97

2.4955

3.0896

91

7.8430
61

7.8430
61

7.7208
57

8.6217
82

16.753
42

6.6440

11.536

14

15.065
09

25.192

15
0.0
013
15
0.0
014
13
0.0
014
35
0.0
014
35
0.0
014
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0.0
015
08
0.0
015
31
0.0
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5.7
TE-
15
13
OE-
13
6.6
9E-
11
7.1
6E-
10
5.0
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0.0
415
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0.0
444
29
0.0
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42
0.0
446
42
0.0
463
74
0.0
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83
0.0
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0.0
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6E-
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2.3
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9.4
TE-
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4E-
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5.1
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GO:0
0701
61
GO:0
0055
83
GO:0
0986
43
GO:0
0083
05
GO:0
0059
12
GO:0
0986
36
GO:0
0059
25
GO:0
0059
24
GO:0
0432
35
GO:0
0300
55
GO:0
0310
91
GO:0
0432
96
GO:0
0310
93
GO:0
0312
52

anchoring junction

fibrillar collagen trimer

banded collagen fibril

integrin complex

adherens junction

protein complex involved in cell adhesion

focal adhesion

cell-substrate adherens junction

receptor complex

cell-substrate junction

platelet alpha granule

apical junction complex

platelet alpha granule lumen

cell leading edge

17

3.2585
45

32.389
94

32.389
94

15115

3.2122

25

13.741
19

3.3175
68

3.2997
79

3.4396
39

3.2734
51

6.6440

4.9830
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6.9407
01

2.8919
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GO:.0
0057
96
GO:.0
0987
97
GO0
0432
02
GO0
0098
97
GO0
0300
27
GO:.0
0985
52
GO0
0052
01
GO0
0055
18
GO0
0300
20
GO0
0484
07
GO:.0
0198
38
GO0
0051
78
GO0
0055
39
GO0
0433
94
GO0
0508

Golgi lumen

plasma membrane protein complex

lysosomal lumen

external side of plasma membrane

lamellipodium

side of membrane

extracellular matrix structural constituent

collagen binding

extracellular matrix structural constituent
conferring tensile strength

platelet-derived growth factor binding

growth factor binding

integrin binding

glycosaminoglycan binding

proteoglycan binding

extracellular matrix binding

5.6682
39

24915
34

6.0731
13

3.0981
68

34911
31

2.4599
95

12.637
06

15.794

20.593
73

34.549
81

7.1437
57

6.3018
14

5.2882
36

12.668
26

9.6520
09

0.0
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003
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004
41
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008
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GO:1
9016
81
GO0
0082
01
GO0
0463
32
GO0
0050
85
GO0
0300
21
GO0
0020
20
GO0
0019
68
GO0
0302
46
GO0
0012
27
GO0
0199
55

sulfur compound binding

heparin binding

SMAD binding

guanyl-nucleotide exchange factor
activity

extracellular matrix structural constituent
conferring compression resistance

protease binding

fibronectin binding

carbohydrate binding

DNA-binding transcription repressor
activity, RNA polymerase ll-specific

cytokine binding

4.5243
79

5.0611

5.9498

69

3.1443
56

15.512
16

4.2489
82

10.341
44

3.3722
08

3.1105
11
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043
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