Table S6. Cancer genes, GBM genes and GBM miRNAs in modules.

Module Cancer Genes Num GBM Num GBM Num
1D Genes microRNAs
1 KRAS, RAP1GDSI, COROI1C, 4/33 KRAS 1/33 miR-19a, miR-19b, miR-22, 4/9
PPP1CC miR-222
2 BUB1, FBXO5, ASPM, PLKI, 26/98 CDC25C, 2/98 miR-106a, miR-~-106b, miR-~ | 18/30
KIF14, MYBL2, AURKA, MCM2, BRCA1 10b, miR-15b, miR-16, miR~
FOXM1, ECT2, CDC6, BUBIB, 18a, miR-18b, miR-19a, miR-
CDC25C, STIL, CENPF, TOP2A, 19b, miR-20a, miR-20b, miR-
CCNA2, EZH2, CDC20, MAD2LI1, 22, miR-222, miR-25, miR-29a,
MYBL1, TACC3, FGF9, BCOR, miR-29c, miR-34a, miR-93
CDT1, BRCA1
3 PRPF4B, ATM, DST, ARHGEF4, | 16/101 | ATM, PIK3R1, | 4/101 | miR-22 1/2
AKAP9, ATR, CHFR, PIK3RI, GSK3B, TSC2
RADY9A, GSK3B, TOP2B, RBBPS6,
NFATC3, BCL6, CYLD, TSC2
4 EIF2AK2, GBP1, CXCL10, TAPI, 7/41 0/41 miR-146b, miR-155, miR- 5/7
XAF1, SP110, TNFSF10 193a, miR-19b, miR-34a
5 FBXO5, ASPM, PLK1l, KIF14, 14/56 CDK2 1/56 miR-106b, miR-29a, miR-93 3/4
MYBL2, MCM2, FOXM1, CDK2,
BUB1B, CENPF, TOP2A, EZH2,
TACC3, FANCC
6 ENPP2, MAL, NPY 3/23 0/23 miR-137, miR-139, miR-218, 4/12
miR-~29c
7 AURKA, BUBIB, STIL, MAD2LI, 12/43 0/43 miR-106a, miR-106b, miR- | 10/13
FANCE, CCNB1, PCNA, H2AFX, 15b, miR-18a, miR-19a, miR-
TRAF4, PPP1CC, SFRS3, CECR5 19b, miR-20a, miR-25, miR-
29a, miR-93
8 CD44, PLAUR, ICAMI1, FOSL2, 24/73 PLCG2 1/73 miR-146b, miR-155, miR- 17/26
LYN, PLA2G2A, FCGR2B, PTPNG, 181la, miR-181b, miR-18lc,
MAP3KS, IL4R, BIRC3, SPI1, CCR1, miR-181d, miR-193a, miR-
BTK, CTSB, CEBPB, TNFRSF1B, 19a, miR-19b, miR-21, miR-
SERPINA1, IL1B, HCK, JUNB, SYK, 22, miR-221, miR-222, miR-
WAS, TCIRG1 34a, miR-9, miR-93, miR-95
9 SOX4, SATBI1, SOX11, HDAC?2, 16/70 ERBB3 1/70 miR-106a, miR-10b, miR-139, | 23/43
OPCML, ELMO1, PEG3, PPP1R16B, miR-146b, miR-153, miR-155,
FGF12, SOX10, OLIG2, NRXNZ2, miR-181a, miR-181b, miR-
PLCBI1, CDK5R1, RAP2A, ERBB3 181d, miR-18a, miR-193a,
miR-19a, miR-19b, miR-20a,
miR-20b, miR-22, miR-221,
miR-222, miR-342, miR-34a,
miR-7, miR-9, miR-93
10 PLK1, AURKA, MCM2, CDK2, | 21/73 | CDK2, MSH6 | 2/73 | miR-106a, miR-106b, miR- | 13/10
BUBI1B, STIL, CDKN3, CCNA2, 15b, miR-18a, miR-19a, miR-
SKP2, FEN1, FANCG, GMPS, CDT1, 19b, miR-20a, miR-20b, miR-
MSH6, LYN, MAPKI14, CUL4B, 22, miR-25, miR-29a, miR-29c,
NFKB1, PFN1, RAB8A, NONO miR-93
11 TACC1, CBLC, FGF14, FGF2, 27/89 CDKNI1A, 4/89 miR-155, miR-21, miR-221, 5/7
CFLAR, BCL2L1, CDKN1A, SHCI, SHC1, ERBB2, miR-222, miR-34a
AR, DDB2, ERBB2, CD46, FGFRA4, MAPK1
MCL1, RELB, SP110, PXN, TIAMI,
RANBP2, MYDS88, MCC, JUN,
TNFRSF1A, LYL1, MAPK1, CD151,
BAX
12 BGN, COL1A1, TBX2, CHFR, 10/47 0/47 miR-143, miR-145 2/7

TAGLN, CD248, COL1A2, PDGFRB,
MYH9, NOTCH3




13 BUBI, FBXO5, BAKI, STIL, USP39, | 17/91 0/91 | miR-106a, miR-106b, miR- | 7/9
PCNA, BRMS1, CDK5, MEF2B, 15b, miR-~19a, miR-~-19b, miR~
PHB, FANCF, ERCCS, RHOC, 20a, miR-93
SMAD4, SFRS3, DHX9, CECR5
14 ADAM12, VEGFA, CAV1, GRN, 16/65 SHC1 1/65 miR-139, miR-~146b, miR-155, | 13/25
ANG, LOX, SHC1, PLAUR, TIMPI, miR-181a, miR-18l¢, miR-
TPM4, THBS1, CTSL1, IL4R, 181d, miR-21, miR-22, miR-
TGFBI, CTSB, HSPA5 221, miR-222, miR-34a, miR-9,
miR-95
15 TFAP2A, ASPM, PLK1, KIF14, | 65/231 | BRCA2, E2F1, | 6/231 | miR-106a, miR-106b, miR- 9/12
MYBL2, FOXM1, ECT2, CDCS, CDC25A, 19a, miR-19b, miR-20a, miR-
BUBI1B, BRCA2, UBE2C, IGFBP7, PDGFRA, 22, miR-222, miR-~29a, miR-93
CENPF, EEF1A2, TOP2A, SORBS2, CCND1,
E2F1, CDC20, MAD2L1, MYBLI, PIK3CG
TACC3, SKP2, HSPB1, SATBI,
E2F3, CDC25A, H2AFX, SYNEL,
CDT1, ANG, SOXl11, FGF14,
RHOA, HDAC?2, SLC38A1, HOXAT,
PDGFRA, SFPQ, HERPUDI,
NTRK3, HNRNPA2B1, SLC9A3RI,
STX1, TRAF4, RAP1IGAP, OPCML,
ELMO1, CUL1, ASL, PEG3, RAPIA,
SMARCB1, NOTCH1, CAMKK2,
CCND1, EVL, CSPG4, LRP5,
COTL1, SOX10, LYL1, CHIC2,
OLIG2, NRXN2, NKX2-2
16 BUBI, ASPM, PLKI1, KIF14, 21/93 CDK2, 6/93 miR-106a, miR-106b, miR- 11/15
MYBL2, AURKA, CDC6, CDK2, BRCA2, 15b, miR-~18a, miR-19a, miR~
BUB1B, BRCA2, CDC25C, STIL, CDC25C, 19b, miR-20a, miR-25, miR-~
TK1, CCNA2, CDC20, CHEKZ2, CHEK?2, 29a, miR-29c, miR-93
SKP2, CDC25A, FEN1, CDTI, CDC25A,
BRCA1 BRCA1
17 BGN, LOXL2, ADAMI12, MMP9, 14/59 0/59 miR-101, miR-143, miR-145, 12/25
COL1A1, LOX, TAGLN, CD248, miR-155, miR-181a, miR-181c,
TPM4, COL1A2, THBS1, PDGFRB, miR-181d, miR-21, miR-222,
MYH9, TGFBI miR-30c, miR-9, miR-95
8 SATBI, THRA,  ARHGEF4, | 12/34 0/34 | miR-155, miR-221, miR-222 374
CREBBP, ENAH, SIRT1, PGF,
SH3GL2, CTNND2, NTRK2, NRXN2,
RAP2A
19 EPHB6, NPY, SH3GL2, CHGA, 5/48 0/48 miR-139, miR-218, miR-7 3/6
KIAA0182
20 EPHDB6, NPY, PPPIRI6B, CHGA, | 6/74 0/74 | miR-137, miR-139, miR-155, | 7/31
TAC1, ICAM5 miR-218, miR-29¢, miR-381,
miR-7
21 LOXL2, ADAMI2, GRN, LOX, | 16/70 | CDKNIA, 2/70 | miR-101, miR-139, miR-146b, | 15/34
CDKN1A, SHC1, PLAUR, ICAMI, SHC1 miR-155, miR-181la, miR-
FOSL2, MCL1, TPM4, ADAMY, 181b, miR-181c, miR-~181d,
CTNNA1, SWAP70, TGFBI, HSPA5 miR-21, miR-22, miR-221,
miR-222, miR-34a, miR-9,
miR-95
22 COL1A1, GRN, RAD52, MERTK, | 39/166 | RPS6KAI, 3/166 | miR-106a, miR-106b, miR- | 22/32
VAV1, CSTA, PLAUR, SIPA1, PRKCD, 146b, miR-~155, miR-181a,
MAPK13, TIMP1, DAB2, HER- PLCG2 miR-181b, miR-181c, miR-
PUD1, FXYD5, CSF1, TRAFI, 181d, miR-185, miR-193a,
MPP1, MAP3KS8, RPS6KA1, MYDSS, miR-19a, miR-19b, miR-20a,
SPP1, CTSL1, CD53, IL4R, PRKCD, miR-21, miR-22, miR-221,
SLC16A3, IFI30, CCR1, ERC2, miR-222, miR-25, miR-34a,

CTSB, CEBPB, TNFRSF1B, FGR,
SERPINA1, HCK, PSAP, ALOX5,
SYK, CSF1R, TCIRG1

miR-9, miR-93, miR-95




23 FGF9, BLMOI, SH3GL2, CHGA, | 6/34 0/34 | miR-139, miR-7 274

BCL11A, SCN3B

24 EML4, GRN, TGFBR2, FLIL, | 12/38 | PRKCD 1/38 | miR-146b, miR-155, miR- | 11/15

NFKB1, TGFBR1, MPP1, JAK2, 181a, miR-18lc, miR-181d,

PICALM, PRKCD, LCP1, HCK miR-21, miR-22, miR-221,
miR-222, miR-34a, miR-9

25 VEGFA, CD44, STAT3, LOX, | 26/75 0/75 | miR-106a, miR-146b, miR- | 20/35

PLAUR, ICAM1, FOSL2, TPM4, 153, miR-155, miR-181a, miR~

CLIC4, THBSI, PLA2G2A, FCGR2B, 181b, miR-18lc, miR-181d,

MPP1, CTSL1, FLII, BIRCS, miR-193a, miR-19a, miR-19b,

SLC16A3, TGFBI, TGFB2, ZFP36L1, miR-20b, miR-21, miR-22,

ZFP36L2, CTSB, TNFRSF1B, BCLS, miR-221, miR-222, miR-34a,

KLF6, JUNB miR-9, miR-93, miR-95

26 DBN1, SATBI, THRA, PAWR, | 28/119 | SHC2, 3/119 | miR-155, miR-181a, miR-181c, | 10/17

CLDN4, SRGAP3, PIK3R1, ICAMI, PIK3R1, miR-181d, miR-193a, miR-21,

MXI1, MAP2, NTRK3, BZRAPI, HIPK?2 miR-22, miR-222, miR-9, miR-

DLGAP1, HIPK2, DAPK1, CTNNDZ2, 95

CEACAM1, NOTCH1, CHD9, APC,

HDAC4, TCF12, SPINT1, OLIG2,

NRXN2, CDK5R1, RAP2A, NKX2-2

27 ASPM, AURKA, MCM2, FOXMI, | 14/53 | CDC25C 1/53 | miR-106b, miR-15b, mik-29a, | 4/6

BUB1B, CDC25C, UBE2C, CENPF, miR-93

TOP2A, CCNA2, CDC20, MAD2LI,

CCNB1, PTTG1

28 GRN, RAP2B, CAPG, CSTA, | 19/55 0/55 | miR-21, mik-34a 2/5

PLAUR, SIPAl, VAMPS, GNAI2,

FXYD5, FCGR2B, IFI30, RHOG,

CTSB, TNFRSF1B, SERPINAI,

HCK, TGFB1, SYK, TCIRG1

29 MCM2, BUBIB, CDKN3, EZH2, | 8/30 | CDKN2C 1/30 | miR-106b, miR-15b, miR-19b, | 5/7

PCNA, TCF3, CDKN2C, SFRS3 miR-29a, miR-93

30 GRN, CADPG, VAVI, CSTA, SER- | 30/131 | PLCG2 1/131 | miR-146b, miR-155, miRk- | 12/19

PINBI, VAMPS, DAB2, LYN, 18la, miR-181c, miR-181d,

COROI1A, FXYD5, CASP1, miR-193a, miR-19b, miR-21,

FCGR2B, PTPN6, CD74, CTSLI, miR-22, miR-222, miR-34a,

MAFB, CD53, IFI30, SPI1, CCRI, miR-9

LCP1, CTSB, TNFRSF1B, SER-

PINAl, HCK, ALOX5, LAPTMS,

SYK, CSF1R, C3AR1

31 ANG, ANXAI, RRAS, CAPG, SER- | 10/37 0/37 | miR-155, miR-21, miR-22, | 4/5

PINBI, LYN, CASP1, ASL, RHOG, miR-222

SERPINA1

32 WISC1, DEK, DNMTI, EWSRI, | 17/71 | RPS6KBI, 2/71 | miR-19a, miR-22, miRk-29a 3/3

TOP1, MSH3, NIPBL, NFIC, HN- PDPK1

RNPA2B1, RBBP6, TPR, RANBP2,

STAG1, SMARCA4, EIF3A, NCOAS,

AKAP13

33 LGALS3, VAV3, OSBPL3, IGFBP2, | 17/83 | PDGFA 1/83 | miR-106a, miR-139, miR- | 22/40

ANG, ANXAl, CSTA, DDB2, 146b, miR-148a, miR-155,

PLAUR, PDGFA, TIMP1, CTNNAL, miR-181a, miR-181b, miR-

SWAP70, S100A13, TNFRSFIA, 181c, miR-181d, miR-193a,

MSN, CD151 miR-19a, miR-19b, miR-20a,
miR-20b, miR-21, miR-22,
miR-221, miR-222, miR-342,
miR-34a, miR-9, miR-93

34 DNMTI1, EWSRI, ATF7IP, TOPI1, | 8/27 0/27 | miR-19a, miR-19b, miR-22, | 4/4

NIPBL, RBBP6, EP400, STAG1 miR-29a

35 ADAMI2, VEGFA, IGFBDP2, PLAUR, | 7/44 0/44 | miR-101, miR-139, miR-155, | 10/25

IGFBP3, CD151, HSPA5S

miR-181c, miR-21, miR-221,
miR-222, miR-342, miR-34a,
miR-491




36 FANCE, RBICC1, BMII, PPMID, | 7/81 | CDKNIB 1/81 | miR-106a, miR-181d, miR- | 10/16
TOPORS, SIRT1, CDKN1B 19a, miR-19b, miR-20a, miR~
20b, miR-22, miR-222, miR-9,
miR-93
37 BUB1, ASPM, KIF14, ECT2, CDCS, 13/48 CDK2, BRCA1 2/48 miR-106a, miR-106b, miR- 11/14
CDK2, BUBIB, STIL, CENPF, 15b, miR-18a, miR-19a, miR-
CCNA2, EZH2, MAD2L1, BRCA1 19b, miR-20a, miR-25, miR-~
29a, miR-29c, miR-93
38 SOX11, MAP2, COINND2, APC, | 6/52 0/52 | miR-181a, miR-181d, miR-21, | 4/6
S100B, NKX2-2 miR-9
39 THRA, SRGAP3, MAPK10, APC2, 10/42 HIPK2 1/42 miR-139, miR-155, miR-181a, 11/21
NTRK3, HIPK2, CTNND2, NCOAL, miR-181c, miR-181d, miR-
NRXN2, CDK5R1 193a, miR-21, miR-22, miR-
222, miR-9, miR-95
40 BUB1, ASPM, PLK1, MCM2, CDK2, 23/84 CDK2, 3/84 miR-29a, miR-93 2/3
BUBI1B, BRCA2, WHSC1, CENPF, BRCAZ2,
TOP2A, EZH2, TACC3, SKP2, BRCA1
SOX4, FEN1, CDT1, DEK, DNMTI,
BRCA1, HDAC2, SFPQ, MYB,
FANCC
a1 LOX, OSTA, PLAUR, FOSLZ, | 24/68 0/68 | miR-146b, miR-155, miR- | 15/27
MAPK13, TIMP1, DAB2, PLA2G2A, 181a, miR-181b, miR-18lc,
MAP3KS, S100A8, CTSL1, MAFB, miR-181d, miR-193a, miR-
IL4R, BIRC3, SLC16A3, TGFBI, 19b, miR-21, miR-22, miR-
IL6, CTSB, CEBPB, TNFRSFIB, 221,  miR-222, miR-34a,
TNFAIP3, IER3, ALOX5, JUNB miR-9, miR-95
12 LGALS3, CD44, IGFBP2, ANG, | 10/36 0/36 | miR-155, mik-222 2/2
ANXA1l, CAPG, PLAUR, TIMPI,
S100A13, MSN
43 FBXO5, ASPM, AURKA, MCM2, 19/54 0/54 miR-106b, miR-15b, miR-18a, 7/9
ECT2, BUBIB, UBE2C, STIL, miR-19b, miR-25, miR-29a,
CENPF, CDKN3, TOP2A, EZH2, miR-93
CDC20, MAD2L1, CCNB1, PTTGL,
PCNA, CKS1B, CKS2
14 PRCC, CSNK2A1, JAGI, ZFD64, | 10/43 | TSC2 1/43 | miR-20a, miR-93 2/4
ELAVL1, AATF, TH1L, MADILI,
NONO, TSC2
1 HIP1, DNMTI, EWSRI, XPC, TOP1, | 21/95 | AKT1 1/95 | miR-22, miR-20a 2/2
GNA11, NIPBL, YES1, CSNKIAL,
NBR1, TOP2B, RBBP6, TPR, AATF,
ANP32B, STAG1, ERCC5, NCOAS,
AKT1, AKAP13, TRIM27
16 USP39, BCOR, PRPF4B, GSPTI, | 9/60 | TSC2 1/60 | miR-19a, miR-10b, miR-22, | 4/5
ANP32A, Cllorf30, SUZ12, FUS, miR-29a
TSC2
47 CSNK2A1, EIF4G1, ATF7IP, ABLI, 14/59 0/59 miR-22, miR-29a 2/2
TOP1, GNA11, NFIC, HNRNPA2BI,
AATF, BRD4, SMARCA4, NCOAS,
AKAP13, KEAP1
48 ANG, ANXAI1, S100A10, RRAS, 14/68 0/68 miR-146b, miR-155, miR-21, 6/9
CAPG, CSTA, SERPINB1, YAPI, miR-22, miR-222, miR-34a
VAMPS, LYN, CASP1, S100A13,
CCR1, RHOG
49 MPP1, SPI1, CCR1, CSF3R, HCK, 7/41 0/41 miR-21, miR-22, miR-34a 3/6
SYK, CSF1R
50 DBN1, SOX11, MAP2, TOP2B, DL- 10/49 0/49 miR-155, miR-181a, miR- 12/17
GAP1, ASCL1, TRIMS37, OLIG2, 181b, miR-181d, miR-193a,
TCL1A, NKX2-2 miR-20a, miR-20b, miR-21,
miR-22, miR-222, miR-9,

miR-93




51 CAPG, CSTA, SERPINBI, VAMPS, | 23/88 | RPS6KAL, 2/88 | miR-146b, miR-155, miR- | 11/18
LYN, CORO1A, CASP1, RPS6KAL, PIK3CG 181a, miR-181d, miR-193a,
RAC2, MAFB, CD53, BCL2AL, miR-19b, miR-21, miR-22,
CCR1, ERC2, CEBPA, SERPINAL, miR-222, miR-34a, miR-9
HCK, ALOX5, CD69, LAPTMS,
SYK, CSF1R, C3AR1

52 TFAD2A, SOXI1, YAP1, SFPQ, | 11/67 0/57 | miR-10b, miR-137, miR-139, | 9/21
HIST1H1C, OPCML, FGF12, SOX10, miR-155, miR-181a, miR-221,
PLCBI1, CDK5R1, RAP2A miR-222, miR-34a, miR-7

53 THRA, NDRG2, MADP2, ASCLI, | 10/39 0/39 | miR-9 1/2
CTNND2, DNAJC6, NTRK2, OLIG2,
NRXN2, NKX2-2

54 GATA6, TGFBR2, TEK, MME, | 7/35 0/35 | miR-155, miR-18la, miR- | 7/11

CITED2, CSF3R, TNFSF10

181d, miR-21, miR-22, miR-
222, miR-9




