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Fig. 3 The candidate disease module of FGF3 gene
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Table 1 Partial results of GO enrichment analysis for FGF3 candidate disease module
GO ID GO term Cluster frequency Genome frequency  P-value
BP  GO:0008543 Fibroblast growth factor receptor signaling pathway 19/26 272/45576 8.83x10”
G0:0044344 Cellular response to fibroblast growth factor stimulus 15/26 256/45567 5.59x10%
GO:0007169  Transmembrane receptor protein tyrosine kinase signaling pathway 15/26 258/45576 6.10x107%
GO0:0071774 Response to fibroblast growth factor 16/26 263/45576 3.72x10%
GO0:0007167 Enzyme linked receptor protein signaling pathway 16/26 268/45576 4.32x102
G0:0008284 Positive regulation of cell proliferation 15/26 259/45576 2.46x107"
GO0:0048011 Neurotrophin TRK receptor signaling pathway 14/26 285/45576 1.84x107"
GO0:0044255 Cellular lipid metabolic process 14/26 288/45576 2.07x107"
G0:0038093 Fc receptor signaling pathway 13/26 350/45576 1.80x10*
GO0:0008286 Insulin receptor signaling pathway 14/26 239/45576 3.54x10
GO0:0007173 Epidermal growth factor receptor signaling pathway 13/26 252/45576 6.05x10™
GO0:0038127 ERBB signaling pathway 12/26 259/45576 7.98x10
CC  GO:0005615 Extracellular space 22/26 286/45576 1.55x107
GO:0005576 Extracellular region 14/26 224/45576 6.63x10>
GO0:0044445 Cytosolic part 14/26 237/45576 7.45x10%
MF  GO:0008083 Growth factor activity 14/26 246/45576 9.56x10%
GO0:0060090 Binding 13/26 229/45576 3.97x10>
Table 2 Partial results of KEGG pathway enrichment analysis for FGF3 candidate disease module
KEGG ID KEGG term Count P-value
hsa04810 Regulation of actin cytoskeleton 24 3.07x10%
hsa05200 Pathways in cancer 19 1.21x10%
hsa04010 MAPK signaling pathway 17 6.63x107"
hsa05215 Prostate cancer 16 2.28x107"
Table 3 Partial results of GO enrichment analysis for KLK3 candidate disease module
GO ID GO term Cluster frequency Genome frequency  P-value
BP  GO:0009611 Response to wounding 67/86 7414/45576 1.42x10%
G0:0032101 Regulation of response to external stimulus 58/86 6875/45576 2.57x107%
GO0:0042060 Wound healing 57/86 9258/45576 7.95x10*
GO0:0030193 Regulation of blood coagulation 53/86 5729/45576 4.09x10
GO0:0007599 Hemostasis 51/86 4381/45576 8.77x10%
GO0:0007596 Blood coagulation 47/86 5729/45576 3.26x107
GO0:0050817 Coagulation 46/86 4985/45576 3.39x107
GO0:0050878 Regulation of body fluid levels 46/86 8914/45576 1.59x10%
GO:0050818 Regulation of coagulation 44/86 4501/45576 1.88x10
GO0:0030574 Collagen catabolic process 45/86 7705/45576 1.62x10
GO0:0042221 Response to chemical 43/86 4016/45576 1.89x10%
G0:0044243 Multicellular organismal catabolic process 44/86 4558/45576 6.32x10>
G0:0032963 Collagen metabolic process 42/86 6382/45576 2.64x10=
GO:0006950 Response to stress 41/86 5886/45576 4.30x102
G0:0032501 Multicellular organismal process 39/86 6758/45576 7.67x102
G0:0044259 Multicellular organismal macromolecule metabolic process 39/86 5821/45576 8.09x10"
G0:0044236 Multicellular organismal metabolic process 38/86 5387/45576 5.43x107"
CC  GO:0005576 Extracellular region 62/86 8643/45576 3.87x107%
GO0:0044421 Extracellular region part 57/86 8586/45576 5.06x10*
GO0:0005615 Extracellular space 56/86 8958/45576 2.17x10*#
GO0:0031012 Extracellular matrix 56/86 8673/45576 1.92x10%
G0:0060205 Cytoplasmic membrane-bounded vesicle lumen 53/86 9152/45576 7.25%x107*
G0:0030141 Secretory granule 53/86 7998/45576 2.97x104
MF  GO:0004175 Endopeptidase activity 61/86 9637/45576 9.17x10*
GO0:0008233 Peptidase activity 57/86 8249/45576 3.23x10%
GO0:0004252 Serine-type endopeptidase activity 57/86 8647/45576 1.82x107%
GO0:0070011 Peptidase activity, acting on L-amino acid peptides 55/86 7985/45576 8.37x1073
GO0:0008236 Serine-type peptidase activity 53/86 8355/45576 1.76x107
GO0:0005509 Calcium ion binding 52/86 7983/45576 1.68x10>
GO0:0019838 Growth factor binding 53/86 7758/45576 1.08x10>
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Table 4 Partial results of KEGG pathway enrichment analysis for KLK3 candidate disease module

KEGG ID KEGG term Count P-value

hsa04610 Complement and coagulation cascades 58 1.18x10%
hsa05200 Pathways in cancer 47 4.22x107%
hsa04012 ErbB signaling pathway 44 2.57x10
hsa05211 Renal cell carcinoma 42 9.23x107"
hsa05215 Prostate cancer 42 9.37x107"
hsa05219 Bladder cancer 34 7.11x107%
hsa04512 ECM-receptor interaction 34 2.68x107
hsa04910 Insulin signaling pathway 32 2.95x10"

A K hsa04810 5 AR Z R iEA L, W5
IR R A ARV JE SRR . e KRBT - 45l
JE SRR ESE; hsa04010 0 K B4 fu 395 . A8 = Al
TH#; hsa05215 W B 405 K 20T 41 g 1 & S AL
. 0 o B IE R Rl R S L SRS B A A H
(RSTA8T,  STR TR 4D 7 A I e - A e 2R 1) &%
B ORI M AR K R AR A B B R
5. ZAME S RSN BRI A GO 45 H R
R ) AR, AN AR R O] BEAE T A R A
PRI A K5I {5 oA 2 J7 ke — o rAEH].

ME 4, £ 3 FIL 4 P o] LUF 2, KLK3 kit
PIR AL B 86 ANIEIA, LR A AH B oG R AR 2%
Pl HPEEZ—4 GO HRT A 67 Mk
HRSEDE, 2 R P BRI O 1 78%. 1%
BRIP4 H A e 40 B i) i 3 vk [l AL ot R
AU R, Bl . b . AR
WAE. Hrh GO:0007596 2 i i 22 F it i 5] -1 AH EL
YL Y, GO:0050878 X N ISR B 4%
B LR E A, AR SR, GO:0032963
W K B IS A 2 e S R A%, 1 SCHR[40190h IV
R RAERT A IR Rl A 2 E L. 75 KEGG

WERE AT hsa04610 538 A% P i 4 P /K i A
2 PBEIAL PR B2 5% hsa04012 ¥ J 5] 2 Rl ihgg
£k A Mk (41 PTEN Hf M98 . 4 I 98 55 )
hsa05215. hsa05219 1 hsa05211 ¥ K¢ 3| §i 51) g s
FIVRH G 1R 006 R 28 i i (L ' 400 B B IO o 45 )
hsa04512 5 2 B fi ¥ AH ¢ B i 9%, hsa04910
FIT 5 B 1) 5 28 A AR DR DU i ) s 1 A 2
J I R A AR . IR0 ) A e 4 1)
AL RIEAERE Y U &N B b EEAEH,
IR A0 M ) AT 5 7% PO B i AS, g 4
J A A PRI 2B (P 4 1. AR AR 41 e 1f 34
HEE L AR KBS PESE GO 4% H R I 15
BAEPE, HEDZ AR T B8 (i (e 2 s A T
o U B Ji e 40 M 184 2 RN A A — 2 IS

SCHR (307K PR H A Hir 4710 Ji o ) REASE B gk AT
TEENNT, FIH T B B A 8255 U GO
BERAANE PAE. P dEEe GO R 5 A SCHEA T
HUa S M 9 201 GO R IR]),  FRATIHF X HeAH
A1) GO {HRERI 2 FL W PAEIEAT LU, 4Rk 5
JiR.

Table 5 The compare of P-value of the same GO annotation between literature [30] and NMCOM

GOID GO term P-value from literature [30] P-value from NMCOM
GO0:0007229 Integrin-mediated signaling pathway 3.64x107 1.77x107%
GO:0008286 Insulin receptor signaling pathway 6.86x107¢ 2.32x10”
GO:0006916 Negative regulation of apoptotic process 9.88x10° 8.50x10”
GO0:0001525 Angiogenesis 3.83x107° 1.61x107
GO0:0007409 Axonogenesis 4.04x10°° 5.27x107
GO:0006261 DNA-dependent DNA replication 1.01x10* 9.63x107
GO0:0008285 Negative regulation of cell proliferation 1.12x10* 1.37x10°
GO:0000187 Activation of MAPK activity 3.46x10* 1.01x10°¢
GO0:0007249 I-kappaB kinase/NF-kappaB signaling 8.48x10™ 7.83x107
GO0:0007265 Ras protein signal transduction 1.66x1072 9.61x107
GO0:0051052 Regulation of DNA metabolic process 1.45x10" 9.92x10+
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Fig. 5 The overlapping candidate disease modules of PDZD2 and MSMB genes
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Fig. 7 The overlapping candidate disease modules of IGF2 and PDS5B genes

24 NMCOM S5HAHE X L

NMCOM 5 # )5 Bfi HL 3% & (random walk with
restart, RWR)ELVESII B0 FE K- B HEA Lot Le b
Rk 6 Pras. B 8 b —HJ7 i ROC (receiver
operator characteristic) {1 £k L 45 45 3.

TPR

Table 6 The MRR of pathogenic genes

using different methods

Method MRR/% : . : : !
0.2 0.4 0.6 0.8 1.0
Concordance between phenotypes and genes 24.57 FPR
Semantic similarity between genes 19.23 Fig. 8 The ROC curve for rank method
RWR 17.32 of NMCOM and RWR
Rank method from NMCOM 11.73

— : NMCOMY (4 UC=92.27%); -~ RWR(A UC ~83.63%).
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AR 1 3 CDIEV 8455, NMCOM #y2:
8 JR R B B 2 A E A AR B R B
NMCOM. CDIEV J RWR =5 i 35 55 s 45
Pz e gl gk 7 fos.

Table 7 The module mining results for NMCOM, CDIEV and RWR

NMCOM CDIEV RWR
The number of modules 18 5 11
The average P value of modules 7.68x10” 8.56x107 1.55x10~¢
Top 5/Top 10 average P value of modules 2.98x107%/6.367x107" 4.57x107/7.29x107* 5.157x107/8.53x1071°
The average density of modules 0.792 0.526 0.657
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Uncovering Prostate Cancer Candidate Disease
Modules With Dual Constraints Based on
Node-Module Confidence and Local Modularity”

WANG Yi-Bin, CHENG Yong-Mei, ZHANG Shao-Wu™
(School of Automation, Key Laboratory of Information Fusion Technology of Ministry of Education,
Northwestern Polytechnical University, Xi'an 710072, China)

Abstract Researches on the etiology and pathogenesis of prostate cancer are helpful for disease diagnosis and
treatment. However, current biochemical experimental methods for prostate cancer are both costly and
time-consuming, as well as networks based methods for this disease analysis limited by the nature of gene
expression profiles for its incomplete, high noise and small sample size. Therefore, we proposed a dual constraint
algorithm based on the confidence of one vertices belonging to the community and local modularity, named as
NMCOM, to mine the candidate disease modules of prostate cancer in the present work. The NMCOM algorithm is
gene expression independent method. It first integrated the concordance scores between the candidate genes and
the causative phenotypes, as well as the semantic similarity scores between the candidate genes and the causative
genes for prioritizing the candidate genes together, and then the starting node is selected with a sorting strategy.
Finally, the candidate modules of prostate cancer are mined with dual constraint produces constructing on the
confidence between node and module, as well as local modularity. 18 significant candidate disease gene modules
were detected for the enrichment analysis of the obtained modules. Compared with the single scoring sorting
methods and random walk with restart, the NMCOM fusion prioritizing strategy achieved a smaller VRR (Mean
Rank Ratio) but bigger AUC value. The results are significantly better than other modules-based mining
algorithms, and the biological explanations for these mined modules are more significant. More importantly, the

NMCOM algorithm can be easily extended to mine any other diseases candidate modules.

Key words prostate cancer, disease module mining, candidate gene prioritization, node-module confidence, local
modularity
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Table S1 Partial results of GO enrichment analysis for MSMB candidate disease module

GO ID GO Term P-value
BP GO0:0042981 Regulation of apoptotic process 4.9%x102
GO0:0043067 Regulation of programmed cell death 6.5x107
G0:0010941 Regulation of cell death 7.2x107%
GO:0051789 Response to protein stimulate 1.6x10-'®
G0:0010033 Response to organic substance 5.4x107
GO0:0043066 Negative regulation of apoptotic process 1.2x10716
G0:0043069 Negative regulation of programmed cell death 1.4x107'
G0:0060548 Negative regulation of cell death 1.5x107
G0:0008219 Cell death 4.6x107
G0:0012501 Programmed cell death 3.6x107
CcC G0:0031974 Membrane-enclosed lumen 2.6x10™
GO0:0070013 Intracellular organelle lumen 3.6x10
G0:0005829 Cytosol 5.3x10"
G0:0043233 Organelle lumen 1.2x10"
GO0:0031981 Nuclear lumen 1.0x107
G0:0043228 Non-membrane-bounded organelle 1.4x10”°
G0:0043232 Intracellular non-membrane-bounded organelle 1.4x10°
GO0:0030529 Ribonucleoprotein complex 9.4x10°*
MF G0:0051082 Unfolded protein binding 4.1x107"°
G0:0000166 Nucleotide binding 2.5x107"
G0:0042802 Identical protein binding 3.9x107"
G0:0051920 Peroxiredoxin activity 2.1x1077
G0:0003723 RNA binding 5.1x107'
G0:0019899 Enzyme binding 7.5%10
G0:0004601 Peroxidase activity 1.6x10"
GO:0016836 Hydro-lyase activity 5.3x1078
G0:0016209 Antioxidant activity 6.7x107

MSMB #EE ) GO & 44 H o it 12 2R/ di s

Table S2 Partial results of KEGG pathway enrichment

BN E R, JUHORFOR R, LR 2R E D gEE

analysis for MSMB candidate disease module

KEGG ID KEGG Term P-value
hsa05223 Non-small cell lung cancer 1.1x10"
hsa05216 Thyroid cancer 1.1x10™*
hsa05214 Glioma 3.8x107"
hsa00230 Purine metabolism 2.0x10"
hsa05200 Pathways in cancer 2.2x107"
hsa03018 RNA degradation 8.3x10™"
hsa04612 Antigen processing and presentation  10.0x107

MEPETT I . £ KEGG A% b K 22 Fh HAdy et 19 L %
FoAts 22 A A BGPTSR T 1) g A L S T
PR B ) R GO R g E PEAE T, IR 2 Rl S O
AN G 52 35 B0y 7 kS A
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Table S3 Partial results of GO enrichment analysis for PRAC1 candidate disease module

GO ID GO Term P-value
BP GO0:0035556 Intracellular signal transduction 8.8x10%
GO0:0010941 Regulation of cell death 5.2x10%
GO0:0043067 Regulation of programmed cell death 1.5x10>
GO0:0042981 Regulation of apoptotic process 1.1x102
GO0:0010605 Negative regulation of macromolecule metabolic process 1.3x10%
GO0:0010604 Positive regulation of macromolecule metabolic process 1.4x10>
G0:0019220 Regulation of phosphate metabolic process 2.8x102
GO:0051174 Regulation of phosphorus metabolic process 2.8x107
G0:0042325 Regulation of phosphorylation 4.6x10%
CcC GO:0005654 Nucleoplasm 5.2x10%
GO:0005829 Cytosol 3.6x107"
GO:0031981 Nuclear lumen 1.7x107%
GO:0070013 Intracellular organelle lumen 9.8x107™"
GO:0043233 Organelle lumen 4.8x10™
GO0:0031974 Membrane-enclosed lumen 7.1x10™
GO0:0044451 Nucleoplasm part 1.4x107"
GO0:0043235 Receptor complex 3.2x107"
MF GO0:0004715 Non-membrane spanning protein tyrosine kinase activity 7.8x107"
GO0:0004672 Protein kinase activity 1.0x107
GO:0019899 Enzyme binding 4.5x107"
GO:0019904 Protein domain specific binding 4.6x107
G0:0060090 Molecular adaptor activity 7.6x107
GO0:0032553 Ribonucleotide binding 2.5x10™
GO0:0032555 Purine ribonucleotide binding 2.5x10°8
GO:0008134 Transcription factor binding 3.1x10"

Table S4 Partial results of KEGG pathway enrichment analysis for PRAC1 candidate disease module

KEGG ID KEGG Term P-value

hsa04350 TGF-beta signaling pathway 7.6x1077
hsa04660 T cell receptor signaling pathwa 5.1x1075
hsa05220 Chronic myeloid leukemia 1.8x10™*
hsa05200 Pathways in cancer 2.2x107"
hsa04662 B cell receptor signaling pathway 1.5x10™"
hsa05223 Non-small cell lung cancer 9.0x107
hsa05214 Glioma 3.8x10”°

PRACI #HUK) GO & 84k H o M 12 24 /e 22 T /B B TR AR D FUNZ RSSO BT S R A T T T T A
WA, USROS R AL A BB R AL 0 (R R A e R e 2 T B e MR AR T, OF
RELL B 2 Tl g RS 7 R HOG R AN GRE J5 1T, £E KEGG #4% X 22 Tl A5 0 R R RN 8 5 3 Bl DA KR SE W AR )
BRI R 2 Bl AR AR SO S, W S S AR L PR E A R b AT
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Table S5 Partial results of GO enrichment analysis for PSMA candidate disease module

GO ID GO Term P-value

BP GO:0031398 Intracellular signal transduction 5.3x107
GO:0051437 Positive regulation of ubiquitin-protein ligase activity involved 3.8x10"

in regulation of mitotic cell cycle transition
G0:0031396 Regulation of protein ubiquitination 4.0x107"
GO:0051443 Positive regulation of ubiquitin-protein transferase activity 5.3x1075
GO0:0051439 Regulation of ubiquitin-protein ligase activity involved in mitotic cell cycle 6.2x107"
GO:0051351 Positive regulation of ligase activity 8.2x107"
GO0:0051438 Regulation of ubiquitin-protein transferase activity 1.6x10"
GO0:0051340 Regulation of ligase activity 2.4x10
GO0:0051436 Negative regulation of ubiquitin-protein ligase activity involved in mitotic cell cycle 1.9x10°"
GO:0031145 Anaphase-promoting complex-dependent proteasomal ubiquitin-dependent 1.9x107"
protein catabolic process

GO:0051444 Negative regulation of ubiquitin-protein transferase activity 2.5%107"
GO:0043161 Proteasome-mediated ubiquitin-dependent protein catabolic process 2.7x107"

CcC GO:0005839 Proteasome core complex 9.7x107"
GO:0000502 Proteasome complex 2.4%10
GO:0019773 Proteasome core complex, alpha-subunit complex 6.3x107"
GO0:0005829 Cytosol 1.2x10™"
GO:0005654 Nucleoplasm 2.9%10”°
GO:0031981 Nuclear lumen 7.0x107%
GO:0070013 Intracellular organelle lumen 3.7x107
GO0:0043233 Organelle lumen 4.5x107

MF GO0:0004298 Threonine-type endopeptidase activity 4.7x10716
GO:0070003 Threonine-type peptidase activity 4.7x10716
GO:0004175 Endopeptidase activity 1.6x10*
GO:0070011 Peptidase activity, acting on L-amino acid peptides 3.4x108
G0:0008233 Peptidase activity 4.8x10"2
GO:0042802 Identical protein binding 1.3x10™"
GO:0051879 Hsp90 protein binding 3.0x101°

Table S6 Partial results of KEGG pathway enrichment analysis for PSMA candidate disease module

KEGG ID KEGG Term P-value
hsa03050 Proteasome 9.1x10™
hsa04110 Cell cycle 2.8x107°
hsa04810 Regulation of actin cytoskeleton 2.3x10”
hsa00240 Pyrimidine metabolism 2.3x107®
hsa00230 Purine metabolism 2.0x107

PSMA L) GO w44 H MM T 2 eIz B A R RS E A Bl , WM AR A R P
ARSI, WA 2 JER I Y LA K oy HEEYGEE, IR AR e A S, W A A
RACEHE 35%, (£ KEGG A% L5 Z Mk & P i R G 20 1 SRS ) R S S A E S
B 5. RS2 R HRoS T A7) Bt 05 4 ML TR 2 3 AR
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Table S7 Partial results of GO enrichment analysis for ACPP candidate disease module

GO ID GO Term P-value
BP GO0:0007167 Enzyme linked receptor protein signaling pathway 2.1x102
GO:0007169 Transmembrane receptor protein tyrosine kinase signaling pathway 1.0x10-"%
GO:0018108 Peptidyl-tyrosine phosphorylation 1.4x10"
GO0:0018212 Peptidyl-tyrosine modification 2.2x107"
GO0:0010647 Positive regulation of cell communication 4.9%x1072
GO:0006796 Phosphate-containing compound metabolic process 1.7x10™"
GO0:0016310 Phosphorylation 2.9%10™"
GO:0009967 Positive regulation of signal transduction 7.1x107°
G0:0006468 Protein phosphorylation 7.6x107°
CcC GO0:0005829 Cytosol 2.5x10°8
G0:0005886 Plasma membrane 2.7x10”°
GO0:0044459 Plasma membrane part 1.7x107*
G0:0016323 Basolateral plasma membrane 5.1x107
GO0:0045121 Membrane raft 1.7x10°
MF GO0:0004713 Protein tyrosine kinase activity 3.4x10"8
GO0:0004715 Non-membrane spanning protein tyrosine kinase activity 1.2x10”°
GO:0004714 Transmembrane receptor protein tyrosine kinase activity 6.6x107%
GO0:0004672 Protein kinase activity 3.9x107
GO:0043560 Insulin receptor substrate binding 1.3x10°
GO:0005524 ATP binding 1.5x10¢
GO:0032559 Adenyl ribonucleotide binding 1.9x10°

Table S8 Partial results of KEGG pathway enrichment analysis forACPP candidate disease module

KEGG ID KEGG Term P-value

hsa04012 ErbB signaling pathway 7.7x107
hsa04510 Focal adhesion 7.0x1075
hsa04650 Natural killer cell mediated cytotoxicity 6.6x107"
hsa05215 Prostate cancer 6.8x107"2
hsa05223 Non-small cell lung cancer 1.1x10™
hsa05214 Glioma 3.8x1071°
hsa05213 Endometrial cancer 1.1x10”°
hsa04660 T cell receptor signaling pathway 3.0x10”°
hsa05200 Pathways in cancer 9.1x10°*

ACPP BRI GO 5 Hedc H 3 #r 2 2SR i A0 2 1 i PR . A IR 2 T x40 it 40 P ) 5 11 R IR %
R BELE L PG B U5 If, W BOS MGV BERAER L & ANMERG S, JUHOERERRAL . BOGEEIGTE 8 6 AR 4
U5 S A, DA H 1 T 4% R 1A A R ORI 24k FFC A R B B AE T, [N S 28 5 A S W 2B A=
WgRE I, AE KEGG B8 4% 1 R T 2 A JEAb AL 5 A TR —E .
FSE RIS AR, B 8 A UL B KB T T8 i
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Table S9 Partial results of GO enrichment analysis for SPDEF candidate disease module

GO ID GO Term P-value

BP GO0:0006357 Regulation of transcription from RNA polymerase Il promoter 9.6x10%
GO:0045941 Positive regulation of transcription, DNA-templated 2.2x10
G0:0010628 Positive regulation of gene expression 1.6x10*
GO:0051173 Positive regulation of nitrogen compound metabolic process 3.8x10%¥
GO0:0045935 Positive regulation of nucleobase-containing compound metabolic process 1.8x10%
GO:0051254 Positive regulation of RNA metabolic process 6.7x107%
GO:0045893 Positive regulation of transcription, DNA-templated 1.3x10%
GO:0010557 Positive regulation of macromolecule biosynthetic process 8.1x107%
GO:0031328 Positive regulation of cellular biosynthetic process 4.9%10~*
GO0:0010604 Positive regulation of macromolecule metabolic process 1.1x107®

CcC GO0:0031981 Nuclear lumen 6.7x10%
GO:0005654 Nucleoplasm 2.7x107%
G0:0043233 Organelle lumen 2.4x10%
GO0:0070013 Intracellular organelle lumen 2.7x10%
GO0:0031974 Membrane-enclosed lumen 6.9x10#
G0:0044451 Nucleoplasm part 9.4x10™%
G0:0005667 Transcription factor complex 2.8x10#
GO0:0005829 Cytosol 3.3x10*

MF GO:0030528 Transcription regulator activity 2.0x107%
GO0:0008134 Transcription factor binding 3.2x10
GO:0016563 Transcription activator activity 7.3x107
GO:0003700 Sequence-specific DNA binding transcription factor activity 9.6x107%
G0:0043565 Sequence-specific DNA binding 5.5x107%
GO:0003712 Transcription cofactor activity 2.4x107%

Table S10 Partial results of KEGG pathway enrichment analysis forSPDEF candidate disease module

KEGG ID KEGG Term P-value

hsa05200 Pathways in cancer 4.0x107%
hsa04010 MAPK signaling pathway 8.4x107%
hsa05220 Chronic myeloid leukemia 5.0x107%
hsa04722 Neurotrophin signaling pathway 6.4x107%
hsa05215 Prostate cancer 3.3x10*
hsa04012 ErbB signaling pathway 8.8x10”
hsa05221 Acute myeloid leukemia 6.1x107%
hsa05223 Non-small cell lung cancer 8.6x10%
hsa05216 Thyroid cancer 1.1x10%3

SPDEF HEHR ] GO w522k H o Mt 2 ZEER i 22 Fh /7 AR TROGE I Z1 B T 40 DT A A R R
TS0 R0 AR R T, G R BB AR R AR 1 o IE R g EAE L, DR W) D RE I e AL 51
FIIE AR TT I, £ KEGG BeAe bl K 2 F HAt 22 e Al TR A A
T, HS oy R A B KR T TS R . At
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Table S11 Partial results of GO enrichment analysis for PAWR candidate disease module

GO ID GO Term P-value
BP GO0:0043067 Regulation of programmed cell death 2.4x107%
G0:0010941 Regulation of cell death 2.8x10
GO0:0042981 Regulation of apoptotic process 7.7%x10%
G0:0010604 Positive regulation of macromolecule metabolic process 1.5x10"
GO0:0043065 Positive regulation of apoptotic process 4.8x10-
GO0:0051173 Positive regulation of nitrogen compound metabolic process 5.4x107%
G0:0043068 Positive regulation of programmed cell death 6.0x10
G0:0010942 Positive regulation of cell death 7.0x10-%
GO:0010557 Positive regulation of macromolecule biosynthetic process 9.4x10-%
GO0:0031328 Positive regulation of cellular biosynthetic process 1.05x 10~
GO:0009891 Positive regulation of biosynthetic process 1.8x107
CcC G0:0043233 Organelle lumen 6.9x10
GO:0005654 Nucleoplasm 1.7x107%
G0:0070013 Intracellular organelle lumen 2.3x107%
G0:0031974 Membrane-enclosed lumen 2.4x107%
GO0:0031981 Nuclear lumen 2.5x107%
MF GO:0019899 Enzyme binding 1.3x10%
GO:0004672 Protein kinase activity 4.9%107%
G0:0004674 Protein serine/threonine kinase activity 2.3x10%
GO0:0019901 Protein kinase binding 1.5x10
GO:0019900 Kinase binding 7.8x1072

Table S12 Partial results of KEGG pathway enrichment analysis forPAWR candidate disease module

KEGG ID KEGG Term P-value

hsa05200 Pathways in cancer 6.3x10
hsa04722 Neurotrophin signaling pathway 9.4x10%7
hsa05212 Pancreatic cancer 5.5x107¢
hsa05220 Chronic myeloid leukemia 1.5x107%
hsa05215 Prostate cancer 5.4x107
hsa05210 Colorectal cancer 1.8x103
hsa05223 Non-small cell lung cancer 2.4x103

PAWR L] GO & 4R 4% H 7 M E 24 TP e 2 Bl 4 i B A B A DG A M AE T L SR A2 T Bl T B A A
BET . LB i R A IE T 2 DA K 22 ol A g 1) 08 52 G AR A5 7 TR AR, U TE R R T A 2 g
PEJT I, AE KEGG B4t 1200 Jo 22 Bl LA AL 0, 46 TEH.

I3 R F U B K BIRT SR . D HE T i A e
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Table S13 Partial results of GO enrichment analysis forPMEPA1 candidate disease module
GO ID GO Term P-value
BP GO:0007242 Intracellular signal transduction 5.2x10>
GO:0032446 Protein modification by small protein conjugation 1.0x10>
GO:0019941 Modification-dependent protein catabolic process 6.1x102
GO0:0043632 Modification-dependent macromolecule catabolic process 6.1x102
GO:0016567 Protein ubiquitination 1.5x102
GO:0030163 Protein catabolic process 2.3x102
GO:0051603 Proteolysis involved in cellular protein catabolic process 3.0x102
GO0:0044257 Cellular protein catabolic process 4.3%x102
GO:0070647 Protein modification by small protein conjugation or removal 4.8x102
CcC GO0:0005829 Cytosol 2.3x107%
GO:0005654 Nucleoplasm 4.8x102
GO0:0031981 Nuclear lumen 7.3x1077
GO:0070013 Intracellular organelle lumen 5.9x107
GO:0043233 Organelle lumen 8.0x107
GO0:0031974 Membrane-enclosed lumen 1.9x107"
MF GO:0046332 SMAD binding 7.7x102
GO:0019787 Ubiquitin-like protein transferase activity 1.1x102
GO:0016881 Acid-amino acid ligase activity 3.5x10°%
GO:0004842 Ubiquitin-protein transferase activity 2.0x107"
G0:0003924 GTPase activity 1.4x107
GO:0019899 Enzyme binding 3.3x107
G0:0016879 Ligase activity, forming carbon-nitrogen bonds 9.7x107"

Table S14 Partial results of KEGG pathway enrichment analysis forPMEPA1 candidate disease module

KEGG ID KEGG Term P-value

hsa04722 Neurotrophin signaling pathway 1.3x107%
hsa04120 Uiquitin mediated proteolysis 2.7x107
hsa05200 Pathways in cancer 1.9x10*
hsa05220 Conic myeloid leukemia 5.7x10*
hsa05210 Colorectal cancer 1.5x10"
hsa05213 Endometrial cancer 4.3x107"
hsa05214 Glioma 1.7x10™"
hsa05212 Pancreatic cancer 2.8x10™"
hsa05215 Prostate cancer 4.3%x10°

PMEPA1 B[] GO & 424k H 43 #r 2 B AL AEfr o £
3 A 0 B LA R O B WG T T, W . KR
IRAREAZ 4SS, FE7E KEGG Brit b ub M 22 Fh HoAh s

RELI 8 8L FBOE ELE KB T AT SR O . Dk
N2 R HAE T A7) Bt 40 L R 2 11 2 09 Bl R R
FEAE, I 2 P g (0 VRSO A D PEAE .
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Table S15 Partial results of GO enrichment analysis for PTOV1 candidate disease module
GO ID GO Term P-value
BP GO0:0006357 Regulation of transcription from RNA polymerase II promoter 3.1x107
GO:0045941 positive regulation of transcription, DNA-templated 1.1x10-%
GO:0010628 positive regulation of gene expression 2.0x107%
GO:0045449 Regulation of transcription, DNA-templated 5.0x10
GO:0045935 positive regulation of nucleobase-containing compound metabolic process 7.1x10°%
GO:0010557 positive regulation of macromolecule biosynthetic process 5.8x10?
GO:0005117 wishful thinking binding 1.8x10
GO:0051252 Regulation of RNA metabolic process 8.3x10™
GO0:0031328 Regulation of RNA metabolic process 1.7x107%
CcC GO:0005654 Nucleoplasm 7.4x107%
GO0:0031981 Nuclear lumen 9.7x10”
GO0:0070013 Intracellular organelle lumen 8.2x107%
GO0:0043233 Organelle lumen 7.6x107%
GO0:0031974 Membrane-enclosed lumen 1.5x10°%
GO0:0044451 Nucleoplasm part 7.0x10%
GO0:0005829 Cytosol 2.3x107%
MF GO0:0030528 Transcription regulator activity 1.2x107
GO:0008134 Transcription factor binding 2.7x107%
GO0:0016563 Transcription activator activity 1.2x10°%
GO:0003712 Transcription cofactor activity 2.0x107%
GO:0003700 Sequence-specific DNA binding transcription factor activity 1.9x102
GO:0003713 Transcription coactivator activity 1.4x104

Table S16 Partial results of KEGG pathway enrichment analysis forPTOV1 candidate disease module

KEGG ID KEGG Term P-value

hsa05200 Pathways in cancer 7.3x107%
hsa04520 Adherens junction 8.0x107"
hsa04110 Cell cycle 9.0x107
hsa05222 Small cell lung cancer 9.3x107"
hsa04722 Neurotrophin signaling pathway 5.6x10"
hsa05215 Prostate cancer 3.1x10™
hsa05220 Chronic myeloid leukemia 7.0x10™"
hsa05212 Pancreatic cancer 5.6x107
hsa05210 Colorectal cancer 6.3x10°
hsa05223 Non-small cell lung cancer 2.1x10°#

PTOV1 #HUK) GO & £k H o Mt 32 Zo 4 rh A e R B
B R RN S A S R T I, R AR R
15 KEGG #4212 00 K HCA R AE i, HEL8 2R 1

W KB T RSN
I X AR S PR A 15 0 ARG o R A o A A A
T o LI S A S A RS T A .
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Table S17 Partial results of GO enrichment analysis for HOXB13 candidate disease module

GO ID GO Term P-value
BP GO0:0045449 Regulation of transcription 1.2x10°%
GO0:0006355 Regulation of transcription, DNA-templated 3.4x10
GO0:0051252 Regulation of RNA metabolic process 4.3x10*
GO:0006350 Transcription, DNA-templated 1.3x10*
G0:0006357 Regulation of transcription from RNA polymerase Il promoter 3.1x10%
GO0:0045941 Positive regulation of transcription 6.5x107%
GO0:0010628 Positive regulation of gene expression 1.6x107%
GO:0051173 Positive regulation of gene expression 8.2x10%
CcC GO0:0031981 Nuclear lumen 3.7x10%
G0:0005654 Nucleoplasm 1.8x107%
GO0:0070013 Intracellular organelle lumen 1.5x107™
G0:0043233 Organelle lumen 9.4x107™
GO0:0031974 Membrane-enclosed lumen 1.5x107
GO:0044451 Nucleoplasm part 8.0x10%
GO:0005667 Transcription factor complex 1.5x107%
MF GO0:0030528 Transcription regulator activity 5.6x107'%
GO:0003700 Sequence-specific DNA binding transcription factor activity 1.1x107
GO:0003677 DNA binding 6.9x10%
G0:0043565 Sequence-specific DNA binding 2.9%10%
GO0:0016563 Transcription activator activity 6.3x10
GO:0008134 Transcription factor binding 1.2x10%

Table S18 Partial results of KEGG pathway enrichment analysis forHOXB13 candidate disease module

KEGG ID KEGG Term P-value

hsa05200 Pathways in cancer 7.1x107%
hsa05215 Prostate cancer 3.9x107"
hsa05220 Chronic myeloid leukemia 9.5x1077
hsa05221 Acute myeloid leukemia 5.6x10™
hsa04110 Cell cycle 5.5x1078
hsa04330 Notch signaling pathway 4.1x107°
hsa05210 Colorectal cancer 3.2x10”°
hsa05212 Pancreatic cancer 2.7x107%
hsa05219 Bladder cancer 2.9x107

HOXB13 #E8f] GO & 5 4% H 70 #r 32 24 P AL s qt FR ARSI . DAL T 22 AR A T 470 B et 0 I 0 AR I )
) (R SRR 2 DA S S R NG E J5 1T, AE KEGG 4% P R 52 e S PR A T B e PEAE AT, IR X Lt
W S HARTRRE S, F 2> R TR AR B TS Fe F AU B DI R GRE S5 ALY s R AR
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Table S19 Partial results of GO enrichment analysis for STEAP4candidate disease module

GO ID GO Term P-value

BP GO:0043067 Regulation of programmed cell death 8.0x10*
GO:0006468 Protein phosphorylation 9.3x10*
GO0:0042981 Regulation of apoptotic process 1.0x10*#
GO0:0010941 Regulation of cell death 1.3x10%
GO:0016310 Phosphorylation 2.0x10¥
GO0:0007242 Intracellular signal transduction 3.6x107
GO:0006796 Phosphate-containing compound metabolic process 3.6x107%¢
GO:0006793 Phosphorus metabolic process 3.6x107%¢

CcC GO0:0005829 Cytosol 2.5x10*%
GO:0005654 Nucleoplasm 3.2x10°5
GO:0005856 Cytoskeleton 5.1x10®
GO:0015630 Microtubule cytoskeleton 3.8x1078
GO0:0031981 Nuclear lumen 1.2x10™"
GO0:0044430 Cytoskeletal part 8.0x10™"

MF GO:0004674 Protein serine/threonine kinase activity 3.2x10%
G0:0004672 Protein kinase activity 1.6x107
GO0:0005524 ATP binding 3.5x10%
GO:0032559 Adenyl ribonucleotide binding 1.9x10
GO0:0030554 Adenyl nucleotide binding 3.9x102
GO:0001882 Nucleoside binding 7.9x102
GO:0004674 Protein serine/threonine kinase activity 9.1x10%

Table S20 Partial results of KEGG pathway enrichment analysis forSTEAP4 candidate disease module

KEGG ID KEGG Term P-value

hsa04722 Neurotrophin signaling pathway 2.3x10%
hsa04210 Apoptosis 6.4x107"
hsa05200 Pathways in cancer 4.4x107
hsa04620 Toll-like receptor signaling pathway 2.5x107"
hsa04510 Focal adhesion 2.1x10°8
hsa05215 Prostate cancer 1.9x10"
hsa05222 Small cell lung cancer 6.9x10"
hsa05210 Colorectal cancer 2.0x10”°
hsa05212 Pancreatic cancer 7.1x107

STEAP4 B[] GO w4245 H 70 Mt T B AL fE 4R u ST
W B RS YR R LSO R T IR 5 T i, AE
KEGG #1212 W S JAMRE ST, 87 5 F POk HARW

LB TR HBRIE LA . DRI FU A2 5 TR Xl i 21 ik e 2 28 4
BEEIBET 5 R 5 AL 5 40 R A o e A S B 1) %
(S ERPIDOE ST S S e e bty A AEL (DE B
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Table S21 Partial results of GO enrichment analysis for OR51E2candidate disease module

GO ID GO Term P-value
BP GO:0051173 Positive regulation of nitrogen compound metabolic process 7.8x10%
GO0:0045935 Positive regulation of nucleobase-containing compound metabolic process 3.9x10*
GO0:0010604 Positive regulation of macromolecule metabolic process 5.9%x10%
GO0:0031328 Positive regulation of cellular biosynthetic process 6.8x10%
GO:0045449 Regulation of transcription, DNA-templated 1.1x10™
GO0:0010628 Positive regulation of gene expression 1.8x107
GO0:0045941 Positive regulation of transcription, DNA-templated 2.7x107
GO0:0010557 Positive regulation of macromolecule biosynthetic process 6.9x107
G0:0009891 Positive regulation of biosynthetic process 1.3x107
CC GO:0005654 Nucleoplasm 3.6x10™
GO:0031981 Nuclear lumen 2.3x10%
GO:0043233 Organelle lumen 6.3x107
GO:0070013 Intracellular organelle lumen 3.1x10™
GO0:0031974 Membrane-enclosed lumen 2.2x107™
GO0:0044451 Nucleoplasm part 2.8x10%
GO:0005667 Transcription factor complex 1.2x10%

MF GO:0008134 Transcription factor binding 1.2x1071%
GO0:0030528 Transcription regulator activity 4.6x10*
GO0:0003712 Transcription cofactor activity 1.6x107™
GO0:0016563 Transcription activator activity 2.2x10

GO0:0003713 Transcription coactivator activity 1.32x10%
GO0:0035257 Nuclear hormone receptor binding 9.4x10%
GO:0016564 Transcription repressor activity 4.8x10*+
GO0:0003700 Sequence-specific DNA binding transcription factor activity 5.2x10*

Table S22 Partial results of KEGG pathway enrichment analysis for ORS1E2 candidate disease module

KEGG ID KEGG Term P-value

hsa05200 Pathways in cancer 3.3x107%
hsa05215 Prostate cancer 9.5x10
hsa04110 Cell cycle 2.4x107"
hsa04722 Neurotrophin signaling pathway 6.8x107"
hsa05222 Small cell lung cancer 3.6x107"°
hsa05220 Chronic myeloid leukemia 3.5x107"
hsa05223 Non-small cell lung cancer 4.1x1078
hsa05212 Pancreatic cancer 4.3x107"

ORS1E2 FEHL) GO & 8¢ H 7 Mt LR AR A Rtk LA KBTS R DR SR 2 AR R S i 410 i A
PG R, R IR LR R R AL S S T J R A 2 BT B TE R R R OE MR AT, Jf R s
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Table S23 Partial results of GO enrichment analysis for ALKBH3candidate disease module
GO ID GO Term P-value
BP GO0:0007169 Transmembrane receptor protein tyrosine kinase signaling pathway 3.6x10%
GO0:0007167 Enzyme linked receptor protein signaling pathway 9.3x10#
G0:0006468 Protein phosphorylation 5.5x10*
GO:0006796 Phosphate-containing compound metabolic process 4.1x104
GO:0006793 Phosphorus metabolic process 4.1x104
GO:0016310 Phosphorylation 3.7x10
CcC GO:0005829 Cytosol 5.1x10%
GO:0044459 Plasma membrane part 1.1x10"
GO0:0005886 Plasma membrane 5.5x107"7
GO0:0005887 Integral component of plasma membran 2.7x1075
GO:0031226 Intrinsic component of plasma membrane 8.0x1073
MF GO0:0004713 Protein tyrosine kinase activity 9.3x10#
GO:0004672 Protein kinase activity 9.5x10
GO0:0004714 Transmembrane receptor protein tyrosine kinase activity 5.1x107
GO0:0004715 Non-membrane spanning protein tyrosine kinase activity 1.3x10%

Table S24 Partial results of KEGG pathway enrichment
analysis for ALKBH3 candidate disease module

ALKBH3 HiHt GO ‘& 44 H 431 2 BLAL i 70 S L 5
&AL 22 SO I R L TR A R DA M £ Rl Ak B i
WG, AF KEGG 45 1 R E8 4330 S Joh g i < 9

KEGG ID KEGG Term P-value A
05200 patiays in cancer s A SERKE W ORI AN S . DR
hsa04012 ErbB signaling pathway 6.5x10 Rt 0 M 0 L R AL 0 £ 2 A B B DA
hsa04722 Neurotrophin signaling pathway 1.4x107 2 O T T S ORS T A T, AR 2 R A M 2R
hsa04660 T cell receptor signaling pathway 1.0x10™2 WE AL BT T e .
hsa05220 Chronic myeloid leukemia 1.8x107"
hsa04510 Focal adhesion 3.4x107"
Table S25 Partial results of GO enrichment analysis for PCDH11Y candidate disease module
GO ID GO Term P-value
BP GO:0006357 Regulation of transcription from RNA polymerase II promoter 2.2x107%
G0:0045449 Regulation of transcription, DNA-templated 6.6x107
GO0:0010604 Positive regulation of macromolecule metabolic process 1.3x107™
GO0:0010628 Positive regulation of gene expression 2.2x107
G0:0045941 Positive regulation of transcription, DNA-templated 3.5x107"
GO:0051173 Positive regulation of nitrogen compound metabolic process 2.2x107™
GO0:0045935 Positive regulation of nucleobase-containing compound metabolic process 7.9%x10%
G0:0031328 Positive regulation of cellular biosynthetic process 1.7x107
GO:0010557 Positive regulation of macromolecule biosynthetic process 1.8x107
CcC GO0:0031981 Nuclear lumen 2.1x107"
G0:0005654 Nucleoplasm 6.6x1073
GO0:0070013 Intracellular organelle lumen 6.6x107"
G0:0043233 Organelle lumen 3.0x10”
GO0:0031974 Membrane-enclosed lumen 4.5x10°
GO0:0044451 Nucleoplasm part 4.5x10™
MF GO0:0030528 Transcription regulator activity 1.6x10”7
GO:0008134 Transcription factor binding 1.5x107™
GO:0003712 Transcription cofactor activity 1.6x107
GO:0016563 Transcription activator activity 1.7x107%
GO:0016564 Transcription repressor activity 1.5x107%
G0:0003700 Sequence-specific DNA binding transcription factor activity 2.9x10-%
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Table S26 Partial results of KEGG pathway enrichment
analysis for PCDH11Y candidate disease module

KEGG ID KEGG Term P-value
hsa05200 Pathways in cancer 3.1x107*
hsa04110 Cell cycle 3.6x10%
hsa04010 MAPK signaling pathway 2.2x10%
hsa04722 Neurotrophin signaling pathway 3.2x107%
hsa05220 Chronic myeloid leukemia 7.0x1072
hsa05210 Colorectal cancer 7.6x107"
hsa05212 Pancreatic cancer 3.3x10™
hsa05216 Thyroid cancer 1.8x10"
hsa05215 Prostate cancer 1.4x10™"

PCDH11Y #itk GO ‘& & 4% H 7 i L TR fE s @ A4k
bR I IE 1A 4% DL R SR e A S s M T, F KEGG #%
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Table S27 Partial results of GO enrichment analysis for TUSC3candidate disease module

GO ID GO Term P-value
BP GO0:0043067 Regulation of programmed cell death 1.6x107!
GO0:0010941 Regulation of cell death 2.3x107%
GO:0042981 Regulation of apoptotic process 2.7x107!
GO0:0042127 Regulation of cell proliferation 6.7x107!
GO0:0010033 Response to organic substance 4.0x10%
GO0:0007167 Enzyme linked receptor protein signaling pathway 1.1x10%
GO:0008284 Positive regulation of cell proliferation 5.5x10>
GO:0007169 Transmembrane receptor protein tyrosine kinase signaling pathway 7.9x10%
GO0:0008543 Fibroblast growth factor receptor signaling pathway 8.0x10=
CcC GO:0005829 Cytosol 2.6x102
GO0:0043233 Organelle lumen 1.1x107"
GO0:0031974 Membrane-enclosed lumen 2.9x107"
GO0:0044421 Extracellular region part 5.6x10%
G0:0031981 Nuclear lumen 2.9x10-
GO:0005615 Extracellular space 3.5x10°"
GO0:0070013 Intracellular organelle lumen 5.0x10*
GO:0005654 Nucleoplasm 1.0x10*
MF GO:0019899 Enzyme binding 8.3x10
GO0:0005539 Glycosaminoglycan binding 1.4x10"
G0:0008201 Heparin binding 3.1x107
GO:0001871 Pattern binding 5.6x1071
GO0:0030247 Polysaccharide binding 5.6x1071
G0:0008083 Growth factor activity 1.4x10™
GO0:0046982 Protein heterodimerization activity 1.4x107

Table S28 Partial results of KEGG pathway enrichment

analysis for TUSC3 candidate disease module

KEGG ID KEGG Term P-value

hsa05200 Pathways in cancer 2.6x10
hsa04010 MAPK signaling pathway 5.3x10>
hsa05218 Melanoma 3.1x107"
hsa04510 Focal adhesion 9.9x107
hsa04810 Regulation of actin cytoskeleton 3.7x107"
hsa05215 Prostate cancer 5.1x10™
hsa05219 Bladder cancer 6.8x1071°
hsa05212 Pancreatic cancer 7.2x107°

hsa05210 Colorectal cancer 2.8x107*

TUSC3 FEER 1) GO & 44 H 73 #r L 2R A 40 g 1 3
oy WA E PG SR P AW SRR
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Table S29 Partial results of KEGG pathway enrichment analysis for PDSSB candidate disease module

GO ID GO Term P-value
BP GO:0007049 Cell cycle 3.8x10*
G0:0022402 Cell cycle process 2.8x10%
G0:0022403 Cell cycle phase 2.1x10-*
GO0:0007059 Chromosome segregation 8.2x10-*
G0:0000279 M phase 8.2x10-*
G0:0000278 Mitotic cell cycle 2.9x10
GO:0006974 Cellular response to DNA damage stimulus 3.1x10%
GO:0006281 DNA repair 4.3x10%
G0:0006259 DNA metabolic process 4.9x10%
GO:0007067 Mitotic nuclear division 10.0x10
CcC GO:0005694 Chromosome 7.3x10
GO:0044427 Chromosomal part 6.2x107%
GO:0043228 Non-membrane-bounded organelle 1.9x10*
GO:0043232 Intracellular non-membrane-bounded organelle 1.9x10*
GO:0005654 Nucleoplasm 1.8x1072
GO:0000228 Nuclear chromosome 5.7x102%
MF GO:0001882 Nucleoside binding 5.9x107%
GO:0043566 Structure-specific DNA binding 1.1x10*
G0:0003677 DNA binding 1.2x107%
G0:0005524 ATP binding 1.5x107%
GO:0032559 Adenylribonucleotide binding 1.7x10%
GO:0030554 Adenyl nucleotide binding 3.0x10*
GO:0001883 Purine nucleoside binding 3.5x10*

Table S30 Partial results of KEGG pathway enrichment analysis for PDSSB candidate disease module

KEGG ID KEGG Term P-value
hsa04110 Cell cycle 1.8x10%
hsa03030 DNA replication 2.9x10%
hsa05210 Colorectal cancer 3.9x10%
hsa04114 Oocyte meiosis 6.3x10*
hsa03430 Mismatch repair 8.3x10%

PDS5B BEHUK) GO ‘& 44 H 20 Hr 12 B4R v 7 41 it 4 34 PR A 0 2 A R A i 27 gt 240 M F 391 44 22 A U 1T BL &2 DNA
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Table S31 Partial results of KEGG pathway enrichment analysis for PAGE4 candidate disease module

GO ID GO Term P-value
BP GO0:0006357 Regulation of transcription from RNA polymerase II promoter 6.2x10°
GO:0045941 Positive regulation of transcription, DNA-templated 3.6x10°
GO:0051173 Positive regulation of nitrogen compound metabolic process 5.4x10
GO0:0045935 Positive regulation of nucleobase-containing compound metabolic process 1.7x10%
GO:0009891 Positive regulation of biosynthetic process 2.8x10%
GO0:0031328 Positive regulation of cellular biosynthetic process 5.4x10%
GO:0010557 Positive regulation of macromolecule biosynthetic process 2.9%x10-%
GO0:0010628 Positive regulation of gene expression 8.1x10
CcC GO0:0031981 Nuclear lumen 6.8x10~?
GO0:0005654 Nucleoplasm 7.7x107%
GO:0070013 Intracellular organelle lumen 1.2x10
G0:0043233 Organelle lumen 1.8x10#
GO0:0031974 Membrane-enclosed lumen 3.4x104
G0:0044451 Nucleoplasm part 1.3x10%
G0:0005667 Transcription factor complex 1.4x107%
MF GO:0030528 Transcription regulator activity 2.5%x107
GO:0016563 Transcription activator activity 4.5x10
GO:0003700 Sequence-specific DNA binding transcription factor activity 1.6x107!
GO0:0008134 Transcription factor binding 4.7x107%
GO:0043565 Sequence-specific DNA binding 6.8x107
GO0:0003712 Transcription cofactor activity 5.6x1073
G0:0003713 Transcription coactivator activity 2.2x107%

Table S32 Partial results of KEGG pathway enrichment analysis for PAGE4 candidate disease module

KEGG ID KEGG Term P-value

hsa05200 Pathways in cancer 43%x107%
hsa05210 Colorectal cancer 9.2x10™"
hsa04310 Whnt signaling pathway 7.0x107°
hsa05220 Chronic myeloid leukemia 9.1x107
hsa05215 Prostate cancer 2.1x10”°
hsa05221 Acute myeloid leukemia 1.2x10°*
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Table S33 Function of top 10 candidate genes

Gene symbol

Gene summary

FGF3

KLK3

MSMB

PRACI1

PSMA

ACPP

SPDEF

PAWR

PMEPA1

PTOV1

The protein encoded by this gene is a member of the fibroblast growth factor (FGF) family. FGF family membersare
involved in a variety of biological processes including embryonic development, cell growth, morphogenesis, tissue repair,
tumor growth and invasion. Frequent amplification of this gene has been found in human tumors, which may be important
for neoplastic transformation and tumor progression. In addition, there is a close relationship between FGF3 and WT1,
which plays an important role in the urogenital system, and literature[1-2]analyze the relationship in the urogenital system
about it detailedly.

Kallikreins are a subgroup of serine proteases having diverse physiological functions.Growing evidence suggests that many
kallikreins are implicated in carcinogenesis and some have potential as novel cancer and other disease biomarkers. Its
protein product is a protease present in seminal plasma. Serum level of this protein, called PSA in the clinical setting, is
useful in the diagnosis and monitoring of prostatic carcinoma.Literature [3—5] describe its function and analyze the
relationship between protate cancer and this gene.

The protein encoded by this gene is a member of the immunoglobulin binding factor family. It is synthesized by the
epithelial cells of the prostate gland and secreted into the seminal plasma.The expression of the encoded protein is found to
be decreased in prostate cancer. Literature[6—7] analyze the relationship between protate cancer and this gene.

This gene is reported to be specifically expressed in prostate, rectum and distal colon. Sequence analysis suggests that it
may play a regulatory role in the nucleus. Literature[8-9] analyze its expressionand function in prostate cancer.

This gene encodes a type II transmembrane glycoprotein belonging to the M28 peptidase family. The proteinis expressed in
a number of tissues such as prostate, central and peripheral nervous system and kidney. In the prostate the protein is
up-regulated in cancerous cells and is used as an effective diagnostic and prognostic indicator of prostate cancer. Literature
[10-11] describe its expressionand function in prostate cancer.

This gene encodes an enzyme that catalyzes the conversion of orthophosphoric monoester to alcohol and orthophosphate.
It is synthesized under androgen regulation and is secreted by the epithelial cells of the prostate gland. Literature[12-13]
analyze its structure and function in prostate cancer.

The protein encoded by this gene belongs to the ETS family of transcription factors. It is highly expressed in the prostate
epithelial cells, and functions as an androgen-independent transactivator of prostate-specific antigen (PSA) promoter. It
shows better tumor-association than other cancer-associated molecules, making it a more suitable target for developing
specific cancer therapies.Literature [14-15] claim that it has obvious inhibitory effect on the development of prostate
cancer.

The tumor suppressor represses transcription.This protein is specifically upregulated during apoptosis of prostate cells.
Literature[ 16] analyzes its function detailedly.

Expression of this gene is induced by androgens and transforming growth factor beta, and the encoded protein suppresses
the androgen receptor and transforming growth factor beta signaling pathways though interactions with Smad proteins.
Overexpression of this gene may play a role in multiple types of cancer. Literature [17-18] describe its role in prostate
cancer.

This gene encodes a protein that was found to be overexpressed in prostateadenocarcinomas.Literature[19] suggests that it

is likely to be a biomarker which help to study prostate carcinogenesis and process.
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