
Table 3. Biological process enriched in each subtypes of MCC  

Enriched GO BP terms by genes over-expressed in Subtype I MCC

Category Term Count % PValue Genes List Total Pop Hits Pop Total Fold Enrichment Bonferroni Benjamini FDR

GOTERM_BP_DIRECTGO:0006260~DNA replication 43 5.064782 1.14E-22 ING5, DBF4, TIPIN, KIAA0101, CHEK1, MCM10, RPA2, CDC45, SIN3A, POLE2, ORC4, RHNO1, FEN1, ORC2, ORC3, EXO1, CDC7, CDC6, SSRP1, NASP, BRIP1, RMI2, TOPBP1, MCM2, MCM3, RNASEH2A, MCM4, RMI1, BRCA1, MCM6, RFC5, POLD3, RFC3, RFC4, RFC2, POLD1, RRM1, PCNA, CHAF1A, CHAF1B, RAD17, DUT, DSCC1715 155 16792 6.515280848 2.27E-19 2.27E-19 1.96E-19

GOTERM_BP_DIRECTGO:0000398~mRNA splicing, via spliceosome 46 5.418139 9.41E-19 SRSF1, PRPF4B, LSM8, CRNKL1, SRSF10, PPIL1, TRA2B, U2AF2, SNRPB2, SNRPD1, SART3, POLR2D, HNRNPA3, DDX46, BUD13, DDX23, FRG1, RAVER2, USP39, HNRNPD, LSM5, DBR1, HNRNPC, LSM2, PRPF40A, SNRPA1, CSTF3, CWC27, ALYREF, ELAVL1, ELAVL2, CDC5L, PRPF4, HNRNPA0, SRSF3, PPIH, SNRNP200, CPSF7, SNRPA, CWC22, SNRNP27, CPSF3, SNRPF, SNRPE, CSTF1, SNRPG715 222 16792 4.866326466 1.87E-15 9.37E-16 1.62E-15

GOTERM_BP_DIRECTGO:0051301~cell division 56 6.595995 2.31E-17 CCNT2, CDK19, AURKA, ANKLE2, CCNE2, CDCA7, SEH1L, OIP5, MIS18A, CDCA2, CDCA5, CCNA2, STAG1, KIF2A, ANAPC1, CDC7, CDC6, DSN1, RAN, NCAPD3, MAD2L1, SPAG5, BUB1B, CDCA7L, MAD2L2, UBE2S, HAUS6, HAUS5, HAUS1, TIPIN, CETN3, SPC25, TUBB, NCAPH, NCAPG2, NCAPG, USP39, USP37, FBXO5, SKA2, HELLS, PRPF40A, BOD1, CKAP5, SMC5, ARPP19, NUF2, NDC80, SPDL1, BIRC5, SMC2, SMC4, CCNB1, CCNB2, CENPV, CKS2715 350 16792 3.75765035 4.61E-14 1.54E-14 3.98E-14

GOTERM_BP_DIRECTGO:0000082~G1/S transition of mitotic cell cycle27 3.180212 8.38E-14 DBF4, MCM10, PPAT, CCNE2, PRIM1, TYMS, RPA2, CDC45, CDKN2A, POLE2, CDKN2C, ORC4, FBXO5, USP37, RANBP1, CDCA5, ORC2, ORC3, CDC7, CDC6, MCM2, MCM3, MCM4, MCM6, DHFR, EIF4E, PCNA715 102 16792 6.216700946 1.67E-10 4.17E-11 1.44E-10

GOTERM_BP_DIRECTGO:0007062~sister chromatid cohesion 26 3.062426 8.40E-13 RAD51C, KIF22, NUP160, SPC25, SEH1L, CENPA, SKA2, RANBP2, CDCA5, KIF2A, STAG1, CENPO, CENPL, DSN1, CKAP5, CENPP, NUF2, SMC5, NDC80, BIRC5, SPDL1, CENPK, CENPH, MAD2L1, BUB1B, CENPU715 103 16792 5.928331862 1.67E-09 3.34E-10 1.44E-09

GOTERM_BP_DIRECTGO:0006270~DNA replication initiation 15 1.766784 1.29E-11 CDC7, CDC6, TOPBP1, MCM2, MCM10, MCM3, MCM4, MCM6, PRIM1, CCNE2, CDC45, POLE2, ORC4, ORC2, ORC3715 32 16792 11.00874126 2.57E-08 4.28E-09 2.22E-08

GOTERM_BP_DIRECTGO:0006351~transcription, DNA-templated 144 16.96113 2.79E-11 XRCC5, ARNT2, NAA15, CBX3, CBX2, ZNF253, CNOT6, ZNF829, KDM1B, ZNF184, KDM1A, EPC2, SIN3A, CDKN2A, CDCA7, ZNF776, ZNF300, MED29, MIER3, ZNF302, PSIP1, PATZ1, ZNF180, ZNF576, IKBKAP, L3MBTL4, BEND3, ZNF507, DEPDC1, ZNF3, TRIM37, MED19, ZFP82, UHRF1, BAZ1B, ZNF785, MNX1, MGA, CDCA7L, MAD2L2, IRAK1BP1, TRAPPC2, SMARCA4, ZNF519, HMGB2, ZNF131, ZNF510, ZNF232, MYEF2, ZNF511, ZNF227, ZNF326, LHX2, ZNF223, ZNF222, HNRNPD, ZNF329, ZNF74, ZNF420, EWSR1, HELLS, YEATS4, ZNF625, CREBZF, ZNF121, SMAD5, ATAD2, WHSC1, ZNF585A, ZBTB44, ZNF585B, BRCA1, SUV39H2, PHF3, HDAC2, ZNF418, TDG, ZNF112, RFX3, TCF19, CHAF1B, CCNT2, ELF2, CRCP, DAXX, SAP30, FUBP3, ZNF736, ANP32A, ZNF721, ZNF281, KHDRBS1, ZNF33A, LIN52, ZNF92, SCAI, CDC5L, ZBTB26, ZNF542P, ZNF140, PCGF1, ZNF138, ZNF711, RUVBL2, ZNF551, NSD1, ING5, ZFP62, ZNF559, THAP5, CTNND2, ZNF367, WBSCR22, ARHGAP35, POLR2D, ZNF512B, ZNF709, NPAT, CHD2, ACTL6B, ZNF286A, AGO2, ACTL6A, GFI1, ZNF268, ZNF562, ZNF606, ZNF286B, GTF3C4, GTF3C3, ZNF567, ZNF569, ZNF260, ZNF770, BIRC5, ZNF26, P715 1955 16792 1.729864611 5.55E-08 7.93E-09 4.79E-08

GOTERM_BP_DIRECTGO:0006355~regulation of transcription, DNA-templated119 14.01649 3.03E-11 ARNT2, ZNF253, CNOT6, ZNF829, KDM1B, ZNF184, SIN3A, CDCA7, ZNF776, ZNF300, MED29, TARDBP, MIER3, ZNF302, PSIP1, PATZ1, NUP35, ZNF180, ZNF576, IKBKAP, L3MBTL4, ZNF507, ZNF3, ZFP82, BAZ1B, ZNF785, MGA, CDCA7L, IRAK1BP1, ZNHIT3, TRAPPC2, SMARCA4, ZNF519, HMGB2, SRSF10, ZNF131, SOX2, ZNF510, ZNF232, ZNF511, ZNF227, LHX2, ZNF223, ZNF222, ZNF329, HNRNPD, ZNF74, MTERF4, ZNF420, EWSR1, YEATS4, ZNF625, TAF5, ZNF625-ZNF20, ZNF121, SMAD5, ATAD2, ZNF585A, ZBTB44, ZNF585B, ZNF418, ZNF112, RFX3, TMPO, CHAF1B, RSF1, DAXX, FUBP1, SAP30, ZNF736, ZNF146, ANP32A, ZNF721, ZNF33A, ZNF92, SNAPC3, SCAI, TTF1, ZBTB26, ZNF542P, ZNF140, PCGF1, ZNF138, SARNP, TAF11, ZNF747, ZNF691, ZNF711, RUVBL2, ZNF551, ZFP62, CARHSP1, ZNF559, THAP5, CTNND2, WBSCR22, SUMO1, ZNF512B, ZNF709, CHD2, ZNF473, ZNF286A, GFI1, ZNF268, ZNF562, ZNF606, ZNF286B, SSRP1, ZNF567, FADS1, ZNF260, ZNF569, ZNF26, ELAVL2, HNRNPDL, PKNOX1, RBAK, ZNF764, CENPU715 1504 16792 1.858213064 6.02E-08 7.53E-09 5.20E-08

GOTERM_BP_DIRECTGO:0000722~telomere maintenance via recombination14 1.648999 2.19E-10 RAD51C, SMC5, RAD51, PRIM1, POLD3, RFC5, RPA2, RFC3, RFC4, POLE2, RFC2, POLD1, PCNA, FEN1715 32 16792 10.27482517 4.36E-07 4.85E-08 3.77E-07

GOTERM_BP_DIRECTGO:0007067~mitotic nuclear division 36 4.240283 4.14E-10 KIF22, HAUS6, HAUS5, HAUS1, TIPIN, CETN3, AURKA, ANKLE2, SPC25, OIP5, NCAPG2, MIS18A, CDCA2, FBXO5, USP37, SKA2, CCNA2, CDCA5, HELLS, STAG1, ANAPC1, YEATS4, BOD1, CDC6, CKAP5, RAN, SMC5, ARPP19, NUF2, NDC80, BIRC5, PBK, CCNB2, CENPV, BUB1B, MAD2L2715 248 16792 3.409158583 8.24E-07 8.24E-08 7.11E-07

GOTERM_BP_DIRECTGO:0006281~DNA repair 34 4.004711 1.51E-09 KIF22, RAD51C, ERCC6L2, UNG, CHEK1, FANCL, SUMO1, EPC2, POLE2, FANCI, ACTL6A, FEN1, FANCC, EXO1, MSH6, SSRP1, RAD51AP1, TRIM28, TOPBP1, CDC5L, BRCA1, RAD51, RFC5, UHRF1, RPAIN, NABP2, OTUB1, POLD1, TDG, RUVBL2, CHAF1A, CHAF1B, RAD17, UBE2T715 235 16792 3.397875316 3.00E-06 2.73E-07 2.59E-06

GOTERM_BP_DIRECTGO:1901796~regulation of signal transduction by p53 class mediator24 2.826855 2.16E-09 EXO1, ING5, SSRP1, CDK5R1, TAF5, TAF9B, BRIP1, AURKA, CHEK1, RMI2, TOPBP1, TRIM24, RMI1, BRCA1, PIN1, TAF11, RFC5, RPA2, RFC3, RFC4, HDAC2, RFC2, RHNO1, RAD17715 124 16792 4.545544778 4.30E-06 3.58E-07 3.71E-06

GOTERM_BP_DIRECTGO:0016925~protein sumoylation 22 2.591284 1.98E-08 KIAA1586, NUP160, TRIM28, SMC5, BIRC5, CBX2, BRCA1, NDC1, SUMO1, SENP1, CDKN2A, SEH1L, MDC1, RAE1, TDG, PCNA, RNF168, RANBP2, HNRNPC, NUP35, TOP2A, STAG1715 117 16792 4.416042078 3.94E-05 3.03E-06 3.40E-05

GOTERM_BP_DIRECTGO:0000731~DNA synthesis involved in DNA repair12 1.413428 1.25E-07 EXO1, POLD3, RAD51C, RFC3, RAD51AP1, POLD1, BRIP1, RMI2, PALB2, RMI1, BRCA1, RAD51715 35 16792 8.052107892 2.48E-04 1.77E-05 2.14E-04

GOTERM_BP_DIRECTGO:0006369~termination of RNA polymerase II transcription15 1.766784 3.69E-07 SRSF1, CSTF3, U2AF2, ALYREF, SRSF3, SARNP, CPSF7, ZNF473, THOC6, LSM11, SNRPF, CPSF3, CSTF1, SNRPE, SNRPG715 64 16792 5.504370629 7.35E-04 4.90E-05 6.35E-04

GOTERM_BP_DIRECTGO:0006406~mRNA export from nucleus 18 2.120141 9.80E-07 ENY2, SRSF1, SRSF10, NUP160, U2AF2, ALYREF, SRSF3, NDC1, SARNP, EIF4E, BUD13, SEH1L, RAE1, DDX25, THOC6, RANBP2, NUP35, CPSF3715 100 16792 4.227356643 0.0019495 1.22E-04 0.001684

GOTERM_BP_DIRECTGO:0000086~G2/M transition of mitotic cell cycle20 2.355713 5.46E-06 KHDRBS1, HAUS6, HAUS5, CCP110, CEP192, CKAP5, HAUS1, CEP78, ARPP19, ALMS1, CHEK1, AURKA, BIRC5, HMMR, CCNB1, PPM1D, TUBB, CCNB2, CEP57, CDK5RAP2715 137 16792 3.428513093 0.0108051 6.39E-04 0.009376

GOTERM_BP_DIRECTGO:0042276~error-prone translesion synthesis 8 0.942285 7.86E-06 RFC5, RPA2, RFC3, RFC4, POLE2, RFC2, PCNA, MAD2L2715 19 16792 9.888553552 0.0155178 8.68E-04 0.013497

GOTERM_BP_DIRECTGO:0000732~strand displacement 9 1.060071 8.12E-06 EXO1, RAD51C, RAD51AP1, BRIP1, RMI2, PALB2, RMI1, BRCA1, RAD51715 26 16792 8.129532006 0.0160321 8.50E-04 0.013948

GOTERM_BP_DIRECTGO:0034080~CENP-A containing nucleosome assembly11 1.295642 9.72E-06 CENPO, CENPL, RSF1, CENPA, HJURP, OIP5, MIS18A, CENPP, CENPU, CENPK, CENPH715 43 16792 6.007871199 0.0191712 9.67E-04 0.016706

GOTERM_BP_DIRECTGO:0007059~chromosome segregation 13 1.531213 2.60E-05 DSN1, NUF2, NDC80, BRCA1, SPC25, HJURP, SPAG5, OIP5, MIS18A, CDCA2, SKA2, CDK5RAP2, TOP2A715 68 16792 4.489839572 0.0503996 0.00246 0.044624

GOTERM_BP_DIRECTGO:0008380~RNA splicing 21 2.473498 2.63E-05 RBFOX1, SNRPA1, PRPF4B, RBM4, SNRPD1, RP9, NSRP1, PRPF4, DDX23, ZNF326, SFPQ, TARDBP, USP39, THOC6, MAGOHB, MTERF4, HNRNPC, SNRPF, LUC7L3, SNRPG, PRPF38A715 166 16792 2.971033785 0.0509899 0.002376 0.04516

GOTERM_BP_DIRECTGO:0000083~regulation of transcription involved in G1/S transition of mitotic cell cycle8 0.942285 3.29E-05 CDC6, TYMS, CDC45, DHFR, PCNA, NPAT, FBXO5, GFI1715 23 16792 8.168805108 0.0634559 0.002846 0.056567

GOTERM_BP_DIRECTGO:0006297~nucleotide-excision repair, DNA gap filling8 0.942285 4.48E-05 RFC5, POLD3, RPA2, RFC3, RFC4, RFC2, POLD1, PCNA715 24 16792 7.828438228 0.0853144 0.003709 0.076936

GOTERM_BP_DIRECTGO:0006396~RNA processing 15 1.766784 5.90E-05 CSTF3, CHERP, EXOSC9, CRNKL1, U2SURP, RBM4, SNRPD1, SSB, HNRNPDL, SART3, PRPF4, RNGTT, HNRNPD, DHX40, CSTF1715 97 16792 3.631749694 0.1108624 0.004689 0.101365

GOTERM_BP_DIRECTGO:0006283~transcription-coupled nucleotide-excision repair13 1.531213 6.20E-05 RFC5, POLD3, USP7, RPA2, RFC3, RFC4, RFC2, POLD1, COPS3, PCNA, COPS7B, COPS8, POLR2D715 74 16792 4.125798526 0.1161191 0.004736 0.106477

GOTERM_BP_DIRECTGO:0000245~spliceosomal complex assembly 8 0.942285 7.90E-05 CRNKL1, USP39, SNRPD1, SART3, SNRPE, SMN2, SMN1, SNRPG715 26 16792 7.226250672 0.1455939 0.005811 0.135714

GOTERM_BP_DIRECTGO:0008334~histone mRNA metabolic process 6 0.706714 8.46E-05 ZNF473, LSM11, SSB, SNRPF, SNRPE, SNRPG715 12 16792 11.74265734 0.1549918 0.005997 0.145247

GOTERM_BP_DIRECTGO:1900264~positive regulation of DNA-directed DNA polymerase activity5 0.588928 1.02E-04 RFC5, RFC3, RFC4, RFC2, DSCC1 715 7 16792 16.77522478 0.1843976 0.007004 0.175768

GOTERM_BP_DIRECTGO:0042769~DNA damage response, detection of DNA damage9 1.060071 1.08E-04 RFC5, POLD3, MRPS26, RPA2, RFC3, RFC4, RFC2, POLD1, PCNA715 36 16792 5.871328671 0.1932486 0.007132 0.185168

GOTERM_BP_DIRECTGO:0019985~translesion synthesis 9 1.060071 1.08E-04 RFC5, POLD3, RPA2, RFC3, RFC4, RFC2, POLD1, PCNA, KIAA0101715 36 16792 5.871328671 0.1932486 0.007132 0.185168

GOTERM_BP_DIRECTGO:0000387~spliceosomal snRNP assembly 8 0.942285 1.32E-04 CLNS1A, SNRPD1, SART3, SNRPF, SNRPE, SMN2, SMN1, SNRPG715 28 16792 6.71008991 0.2312391 0.008447 0.226714

GOTERM_BP_DIRECTGO:0031124~mRNA 3'-end processing 10 1.177856 2.26E-04 SRSF3, SRSF1, SARNP, CSTF3, U2AF2, ALYREF, CPSF7, THOC6, CPSF3, CSTF1715 50 16792 4.697062937 0.3624595 0.013968 0.387756

GOTERM_BP_DIRECTGO:0007076~mitotic chromosome condensation6 0.706714 2.88E-04 NCAPH, NCAPG, CDCA5, SMC2, NCAPD3, SMC4715 15 16792 9.394125874 0.4367566 0.017245 0.494227

GOTERM_BP_DIRECTGO:0006271~DNA strand elongation involved in DNA replication6 0.706714 2.88E-04 POLD3, PRIM1, RFC3, RFC4, POLD1, PCNA715 15 16792 9.394125874 0.4367566 0.017245 0.494227

GOTERM_BP_DIRECTGO:0045892~negative regulation of transcription, DNA-templated39 4.59364 3.85E-04 XRCC5, CDK5R1, HMGB2, ELF2, RSF1, ZNF639, CBX3, ARHGAP35, CBX1, ZNF253, DAXX, KDM1A, ZNF227, SUMO1, SIN3A, CDKN2A, PATZ1, GFI1, BCL7A, KHDRBS1, ZNF281, CREBZF, GMNN, TRIM28, BIRC5, DEPDC1, PHF12, TRIM24, BRCA1, SUV39H2, HDAC2, SFPQ, RBAK, ZNF418, YWHAQ, RFX3, MESP1, ZNF256, SMARCA4715 499 16792 1.835525597 0.5356424 0.022309 0.659891

GOTERM_BP_DIRECTGO:0007049~cell cycle 22 2.591284 3.91E-04 CCNT2, LIN52, GMNN, NASP, DTYMK, THAP5, TIPIN, BEX2, AURKA, MCM2, BRCA1, PIN1, SUV39H2, UHRF1, RIF1, HJURP, USP39, CHAF1A, CHAF1B, PDCD2L, RAD17, PRPF40A715 217 16792 2.380999646 0.5413658 0.022025 0.670524

GOTERM_BP_DIRECTGO:0051297~centrosome organization 8 0.942285 3.96E-04 HAUS6, HAUS5, CEP120, CKAP5, HAUS1, KIAA0101, SSX2IP, CDK5RAP2715 33 16792 5.693409621 0.5455137 0.021667 0.678312

GOTERM_BP_DIRECTGO:0000070~mitotic sister chromatid segregation7 0.824499 5.12E-04 MAD2L1, CEP57, DSN1, CENPA, SPAG5, NDC80, SMC4715 25 16792 6.575888112 0.6393175 0.027185 0.876282

GOTERM_BP_DIRECTGO:0006268~DNA unwinding involved in DNA replication5 0.588928 5.54E-04 MCM2, MCM4, TOP2A, RAD51, MCM6715 10 16792 11.74265734 0.6684249 0.028632 0.948243

GOTERM_BP_DIRECTGO:0006298~mismatch repair 8 0.942285 5.79E-04 EXO1, POLD3, RPA2, MSH6, POLD1, PCNA, TDG, RNASEH2A715 35 16792 5.368071928 0.6843165 0.029132 0.990222

GOTERM_BP_DIRECTGO:0051170~nuclear import 6 0.706714 7.40E-04 SNRPD1, SNRPF, SNRPE, SMN2, SMN1, SNRPG715 18 16792 7.828438228 0.7707794 0.036157 1.263347

GOTERM_BP_DIRECTGO:0006296~nucleotide-excision repair, DNA incision, 5'-to lesion8 0.942285 8.23E-04 RFC5, POLD3, RPA2, RFC3, RFC4, RFC2, POLD1, PCNA715 37 16792 5.077905878 0.8060158 0.03921 1.405481

GOTERM_BP_DIRECTGO:0070987~error-free translesion synthesis 6 0.706714 9.69E-04 RFC5, RPA2, RFC3, RFC4, RFC2, PCNA715 19 16792 7.416415164 0.8548485 0.044912 1.65195

GOTERM_BP_DIRECTGO:0033683~nucleotide-excision repair, DNA incision8 0.942285 9.73E-04 RFC5, POLD3, RPA2, RFC3, RFC4, RFC2, POLD1, PCNA715 38 16792 4.944276776 0.8559688 0.044063 1.658527

GOTERM_BP_DIRECTGO:0000724~double-strand break repair via homologous recombination11 1.295642 0.001113 RAD51C, RPA2, NABP2, RAD51AP1, SFPQ, SMC5, RNF138, PALB2, BRCA1, FEN1, RAD51715 74 16792 3.491060291 0.8910154 0.049128 1.894901

GOTERM_BP_DIRECTGO:0007052~mitotic spindle organization 7 0.824499 0.001433 CCNB1, SPC25, RAN, TTK, NDC80, AURKA, KIF2A715 30 16792 5.47990676 0.9424001 0.061458 2.43337

GOTERM_BP_DIRECTGO:0006397~mRNA processing 18 2.120141 0.001663 SRSF1, RBFOX1, KHDRBS1, U2AF2, RBM4, HNRNPLL, NSRP1, SMN2, HNRNPA0, SMN1, ZNF326, SFPQ, TARDBP, USP39, LSM5, CPSF6, MAGOHB, PRPF38A715 179 16792 2.361651756 0.9636276 0.069508 2.81972

GOTERM_BP_DIRECTGO:0006409~tRNA export from nucleus 7 0.824499 0.002034 NDC1, NUP160, SEH1L, RAE1, RAN, RANBP2, NUP35715 32 16792 5.137412587 0.9826454 0.082638 3.438381

GOTERM_BP_DIRECTGO:0016032~viral process 25 2.944641 0.002216 USP7, MSH6, SLC25A4, NUP160, TAF5, RAN, UBE3A, UNG, ABI2, DAXX, RNGTT, RTN3, NDC1, SUMO1, EIF4E, RAE1, CENPA, SEH1L, RANBP1, GFI1, CENPU, TCEB1, RANBP2, NUP35, CCNA2715 299 16792 1.963655074 0.9879276 0.087911 3.740385

GOTERM_BP_DIRECTGO:0007077~mitotic nuclear envelope disassembly8 0.942285 0.002369 NDC1, CCNB1, CCNB2, NUP160, SEH1L, RAE1, RANBP2, NUP35715 44 16792 4.270057216 0.9911099 0.091885 3.994267

GOTERM_BP_DIRECTGO:0045893~positive regulation of transcription, DNA-templated37 4.358068 0.002448 ENY2, ING5, RAI1, HMGB2, ELF2, RSF1, KMT2A, SOX2, ARNT2, NAA15, FUBP3, CDKN2A, LHX2, NPAT, HNRNPD, CDK5RAP2, CCNA2, NAT14, ZNF281, YEATS4, RAN, SOX11, SMAD5, TRIM28, ATAD2, TRIM24, BRCA1, HDAC2, MLLT11, ZNF711, CKS2, RFX3, PTCH1, MAD2L2, MESP1, NSD1, SMARCA4715 515 16792 1.687294453 0.9923972 0.092974 4.123786

GOTERM_BP_DIRECTGO:0006310~DNA recombination 11 1.295642 0.002677 EXO1, XRCC5, RAD51C, RPAIN, ENDOG, PSMC3IP, RUVBL2, ACTL6A, TSN, BRCA1, RAD51715 83 16792 3.112511585 0.9951948 0.099376 4.502705

GOTERM_BP_DIRECTGO:0042795~snRNA transcription from RNA polymerase II promoter10 1.177856 0.002759 TAF11, CCNT2, PHAX, NABP2, ICE2, RPRD2, TAF5, SNAPC3, POLR2D, RPRD1A715 70 16792 3.355044955 0.9959194 0.100394 4.637341

GOTERM_BP_DIRECTGO:2000001~regulation of DNA damage checkpoint4 0.471143 0.003651 RPA2, WDR76, FEM1B, RNASEH2B 715 8 16792 11.74265734 0.9993129 0.128391 6.092397

GOTERM_BP_DIRECTGO:0000076~DNA replication checkpoint 4 0.471143 0.003651 CDC6, CDC45, TIPIN, RAD17 715 8 16792 11.74265734 0.9993129 0.128391 6.092397

GOTERM_BP_DIRECTGO:0000467~exonucleolytic trimming to generate mature 3'-end of 5.8S rRNA from tricistronic rRNA transcript (SSU-rRNA, 5.8S rRNA, LSU-rRNA)4 0.471143 0.003651 EXOSC9, EXOSC2, ERI2, ERI3 715 8 16792 11.74265734 0.9993129 0.128391 6.092397

GOTERM_BP_DIRECTGO:0010569~regulation of double-strand break repair via homologous recombination5 0.588928 0.003918 KDM1A, RPA2, RAD51AP1, CHEK1, RAD51715 16 16792 7.339160839 0.9995965 0.134744 6.522958

GOTERM_BP_DIRECTGO:0007051~spindle organization 5 0.588928 0.003918 CKAP5, SPAG5, TTK, AURKA, RANBP1715 16 16792 7.339160839 0.9995965 0.134744 6.522958

GOTERM_BP_DIRECTGO:0036297~interstrand cross-link repair 8 0.942285 0.004423 FANCL, RPA2, RAD51AP1, FANCI, RNF168, UBE2T, RAD51, FANCC715 49 16792 3.834337091 0.9998531 0.148253 7.334404

GOTERM_BP_DIRECTGO:0006376~mRNA splice site selection 5 0.588928 0.004953 SRSF1, C7ORF55-LUC7L2, SRSF10, LUC7L2, LUC7L3715 17 16792 6.907445496 0.9999491 0.161826 8.178351

GOTERM_BP_DIRECTGO:0006303~double-strand break repair via nonhomologous end joining9 1.060071 0.005041 XRCC5, SUMO1, RIF1, MDC1, SMC5, UBE2V2, WHSC1, RNF168, BRCA1715 63 16792 3.355044955 0.9999574 0.161831 8.318441

GOTERM_BP_DIRECTGO:0051383~kinetochore organization 3 0.353357 0.005264 SMC2, CENPH, SMC4 715 3 16792 23.48531469 0.9999727 0.165699 8.66972

GOTERM_BP_DIRECTGO:0075733~intracellular transport of virus 8 0.942285 0.005542 NDC1, NUP160, SEH1L, RAE1, RAN, RANBP2, NUP35, KPNA2715 51 16792 3.683970931 0.9999843 0.17099 9.107343

GOTERM_BP_DIRECTGO:0043928~exonucleolytic nuclear-transcribed mRNA catabolic process involved in deadenylation-dependent decay6 0.706714 0.006965 DIS3, EXOSC9, EXOSC2, LSM5, LSM2, CNOT6715 29 16792 4.859030625 0.9999991 0.207001 11.31752

GOTERM_BP_DIRECTGO:0045724~positive regulation of cilium assembly4 0.471143 0.007341 TAPT1, CEP120, CCP110, ARHGAP35 715 10 16792 9.394125874 0.9999996 0.213751 11.89232

GOTERM_BP_DIRECTGO:0006974~cellular response to DNA damage stimulus18 2.120141 0.007697 TIPIN, KIAA0101, SMC5, CHEK1, TOPBP1, MCM10, BRCA1, RAD51, FANCL, NABP2, BAZ1B, OTUB1, WDR76, CHD2, RNF168, TOP2A, UBE2T, RAD17715 208 16792 2.032383002 0.9999998 0.219729 12.43334

GOTERM_BP_DIRECTGO:0006405~RNA export from nucleus 8 0.942285 0.008397 SRSF3, SRSF1, SARNP, EIF4E, U2AF2, ALYREF, THOC6, RANBP1715 55 16792 3.416045772 0.9999999 0.233928 13.48892

GOTERM_BP_DIRECTGO:0016569~covalent chromatin modification 12 1.413428 0.008661 L3MBTL4, RSF1, MTF2, TRIM28, CHD2, TDG, CBX3, WBSCR22, ACTL6B, CBX2, DAXX, SMARCA4715 113 16792 2.494015719 1 0.237099 13.88514

GOTERM_BP_DIRECTGO:0007093~mitotic cell cycle checkpoint 6 0.706714 0.010639 NABP2, MAD2L1, TTK, BUB1B, CHEK1, RAD17715 32 16792 4.403496503 1 0.279364 16.78967

GOTERM_BP_DIRECTGO:0006338~chromatin remodeling 10 1.177856 0.010732 RSF1, HDAC2, TTF1, CBX3, ACTL6B, RUVBL2, ACTL6A, DAXX, SMARCA4, SUV39H2715 86 16792 2.730850545 1 0.277842 16.92484

GOTERM_BP_DIRECTGO:0010827~regulation of glucose transport 6 0.706714 0.01211 NDC1, NUP160, SEH1L, RAE1, RANBP2, NUP35715 33 16792 4.270057216 1 0.30377 18.89109

GOTERM_BP_DIRECTGO:0048024~regulation of mRNA splicing, via spliceosome4 0.471143 0.01263 SRSF3, KHDRBS1, SRSF10, CWC22 715 12 16792 7.828438228 1 0.31076 19.62162

GOTERM_BP_DIRECTGO:0032465~regulation of cytokinesis 5 0.588928 0.012866 CCP110, PDXP, AURKA, PIN1, PRPF40A715 22 16792 5.337571519 1 0.311793 19.95091

GOTERM_BP_DIRECTGO:0009113~purine nucleobase biosynthetic process3 0.353357 0.016572 GMPS, PPAT, GART 715 5 16792 14.09118881 1 0.378308 24.96127

GOTERM_BP_DIRECTGO:0010032~meiotic chromosome condensation3 0.353357 0.016572 SMC2, NCAPD3, SMC4 715 5 16792 14.09118881 1 0.378308 24.96127

GOTERM_BP_DIRECTGO:0006398~mRNA 3'-end processing by stem-loop binding and cleavage3 0.353357 0.016572 ZNF473, LSM11, CPSF3 715 5 16792 14.09118881 1 0.378308 24.96127

GOTERM_BP_DIRECTGO:0051865~protein autoubiquitination 7 0.824499 0.018744 TRIM37, UHRF1, UBE2D2, UBE3A, BRCA1, UBE2T, RNF41715 50 16792 3.287944056 1 0.41175 27.75816

GOTERM_BP_DIRECTGO:0016567~protein ubiquitination 25 2.944641 0.019288 LRR1, UBE2V2, CBLL1, FEM1B, ZYG11B, KLHL8, G2E3, UBE2D2, KBTBD7, RNF168, KLHL24, KLHL23, DCAF16, TRIM28, BIRC5, TRIM24, BRAP, BRCA1, RNF130, DCAF7, RNF5, RNF138, CAND1, PHOSPHO2-KLHL23, FBXO11715 359 16792 1.635467596 1 0.416417 28.4433

GOTERM_BP_DIRECTGO:0070534~protein K63-linked ubiquitination 6 0.706714 0.019365 CDKN2A, RNF5, UBE2V2, RNF168, UBE2S, UBE2T715 37 16792 3.808429408 1 0.413351 28.53966

GOTERM_BP_DIRECTGO:2000678~negative regulation of transcription regulatory region DNA binding4 0.471143 0.019618 SIN3A, SOX11, LHX2, MAD2L2 715 14 16792 6.71008991 1 0.413205 28.85654

GOTERM_BP_DIRECTGO:0031047~gene silencing by RNA 11 1.295642 0.019802 NDC1, NUP160, SEH1L, RAE1, RAN, TSNAX, AGO2, TSN, RANBP2, NUP35, POLR2D715 111 16792 2.327373527 1 0.41196 29.08588

GOTERM_BP_DIRECTGO:0000375~RNA splicing, via transesterification reactions5 0.588928 0.020128 DDX23, SRSF10, TRA2B, DBR1, PRPF4715 25 16792 4.697062937 1 0.412966 29.48933

GOTERM_BP_DIRECTGO:0006302~double-strand break repair 8 0.942285 0.021644 XRCC5, BAZ1B, BRIP1, RNF168, MAD2L2, CDCA5, BRCA1, FEN1715 66 16792 2.84670481 1 0.432089 31.34068

GOTERM_BP_DIRECTGO:0006357~regulation of transcription from RNA polymerase II promoter29 3.415783 0.022942 ENY2, FAM200B, HMGB2, ELF2, ZNF131, ZNF367, KDM1A, WDR75, EPC2, HSF2, CHD2, ACTL6B, ACTL6A, VEZF1, IKBKAP, ZNF770, SOX12, TTF1, BRIP1, ZBED8, CDC5L, BRCA1, TIAL1, SP4, MNX1, CKS2, TCF19, TCEB1, SMARCA4715 441 16792 1.544385773 1 0.447016 32.88936

GOTERM_BP_DIRECTGO:1904874~positive regulation of telomerase RNA localization to Cajal body4 0.471143 0.023763 NAF1, TCP1, RUVBL2, CCT6A 715 15 16792 6.262750583 1 0.454533 33.85187

GOTERM_BP_DIRECTGO:0000079~regulation of cyclin-dependent protein serine/threonine kinase activity6 0.706714 0.023872 CCNT2, CCNE2, CDC6, CDK5R1, CDKN2C, CCNA2715 39 16792 3.613125336 1 0.451918 33.97935

GOTERM_BP_DIRECTGO:0045830~positive regulation of isotype switching3 0.353357 0.024163 MSH6, TFRC, UNG 715 6 16792 11.74265734 1 0.451863 34.31654

GOTERM_BP_DIRECTGO:0046600~negative regulation of centriole replication3 0.353357 0.024163 TRIM37, CDK5RAP2, BRCA1 715 6 16792 11.74265734 1 0.451863 34.31654

GOTERM_BP_DIRECTGO:0019896~axonal transport of mitochondrion 3 0.353357 0.024163 OPA1, UCHL1, SPAST 715 6 16792 11.74265734 1 0.451863 34.31654

GOTERM_BP_DIRECTGO:0010216~maintenance of DNA methylation 3 0.353357 0.024163 USP7, UHRF1, HELLS 715 6 16792 11.74265734 1 0.451863 34.31654

GOTERM_BP_DIRECTGO:0000395~mRNA 5'-splice site recognition 3 0.353357 0.024163 SRSF1, SRSF12, PSIP1 715 6 16792 11.74265734 1 0.451863 34.31654

GOTERM_BP_DIRECTGO:0006461~protein complex assembly 11 1.295642 0.026014 CCNB1, IKBKAP, PPIH, KMT2A, GMNN, WASF1, CHAF1A, AFG3L2, CHAF1B, ADD2, FANCC715 116 16792 2.227055703 1 0.472705 36.42481

GOTERM_BP_DIRECTGO:0051225~spindle assembly 5 0.588928 0.026127 TUBB, HAUS6, HAUS5, CEP192, HAUS1715 27 16792 4.349132349 1 0.470095 36.55096

GOTERM_BP_DIRECTGO:0090502~RNA phosphodiester bond hydrolysis, endonucleolytic7 0.824499 0.028658 EXO1, AGO2, DBR1, CPSF3, RNASEH2A, RNASEH2B, FEN1715 55 16792 2.989040051 1 0.498017 39.32629

GOTERM_BP_DIRECTGO:0070126~mitochondrial translational termination9 1.060071 0.029699 MRPL2, MRPL11, MRPL1, MRPS26, C12ORF65, MRPL42, MRPL50, MRPL49, MRPL48715 86 16792 2.45776549 1 0.506486 40.43435

GOTERM_BP_DIRECTGO:0006368~transcription elongation from RNA polymerase II promoter9 1.060071 0.029699 ENY2, TAF11, CCNT2, SSRP1, IKBKAP, TAF5, TAF9B, TCEB1, POLR2D715 86 16792 2.45776549 1 0.506486 40.43435

GOTERM_BP_DIRECTGO:0042787~protein ubiquitination involved in ubiquitin-dependent protein catabolic process13 1.531213 0.03025 ANAPC1, AURKA, CCNB1, KLHL8, UHRF1, MAD2L1, KBTBD4, BTBD1, RNF5, RNF24, BUB1B, FBXL14, TCEB1715 153 16792 1.995484254 1 0.508916 41.01283

GOTERM_BP_DIRECTGO:1902018~negative regulation of cilium assembly3 0.353357 0.032886 CEP97, CCP110, TBC1D30 715 7 16792 10.06513487 1 0.534783 43.70807

GOTERM_BP_DIRECTGO:0070935~3'-UTR-mediated mRNA stabilization4 0.471143 0.033355 TARDBP, ELAVL1, HNRNPC, HNRNPA0715 17 16792 5.525956397 1 0.535836 44.17486

GOTERM_BP_DIRECTGO:0000413~protein peptidyl-prolyl isomerization6 0.706714 0.034786 PPIH, CWC27, PPIL1, FKBP3, RANBP2, PIN1715 43 16792 3.277020654 1 0.547088 45.57904

GOTERM_BP_DIRECTGO:0006606~protein import into nucleus 7 0.824499 0.036006 RPAIN, CSE1L, FGF9, RAE1, RAN, RANBP1, KPNA2715 58 16792 2.834434531 1 0.555686 46.74847

GOTERM_BP_DIRECTGO:0045739~positive regulation of DNA repair 5 0.588928 0.036939 TRIM28, PCNA, UBE2V2, RNF168, BRCA1715 30 16792 3.914219114 1 0.561101 47.62693

GOTERM_BP_DIRECTGO:0034644~cellular response to UV 6 0.706714 0.037925 KDM1A, POLD1, PCNA, RHNO1, RUVBL2, PBK715 44 16792 3.202542912 1 0.56687 48.54132

GOTERM_BP_DIRECTGO:0032508~DNA duplex unwinding 6 0.706714 0.037925 XRCC5, CDC45, CHD2, BRIP1, RUVBL2, MCM3715 44 16792 3.202542912 1 0.56687 48.54132



GOTERM_BP_DIRECTGO:0008053~mitochondrial fusion 4 0.471143 0.038794 USP30, OPA1, GDAP1, AFG3L2 715 18 16792 5.218958819 1 0.571329 49.33418

GOTERM_BP_DIRECTGO:0085020~protein K6-linked ubiquitination 3 0.353357 0.042631 UBE2S, BRCA1, UBE2T 715 8 16792 8.806993007 1 0.602584 52.6995

GOTERM_BP_DIRECTGO:0008156~negative regulation of DNA replication4 0.471143 0.044654 CDC6, GMNN, TTF1, RAD17 715 19 16792 4.944276776 1 0.616109 54.38826

GOTERM_BP_DIRECTGO:0007094~mitotic spindle assembly checkpoint4 0.471143 0.050926 MAD2L1, TTK, BUB1B, MAD2L2 715 20 16792 4.697062937 1 0.66177 59.26948

GOTERM_BP_DIRECTGO:0010389~regulation of G2/M transition of mitotic cell cycle3 0.353357 0.053295 CDKN2A, RNASEH2B, PKIA 715 9 16792 7.828438228 1 0.675075 60.98195

GOTERM_BP_DIRECTGO:0042754~negative regulation of circadian rhythm3 0.353357 0.053295 SIN3A, SFPQ, SUV39H2 715 9 16792 7.828438228 1 0.675075 60.98195

GOTERM_BP_DIRECTGO:0010388~cullin deneddylation 3 0.353357 0.053295 COPS3, COPS7B, COPS8 715 9 16792 7.828438228 1 0.675075 60.98195

GOTERM_BP_DIRECTGO:0006353~DNA-templated transcription, termination3 0.353357 0.053295 TTF1, SMN2, SMN1 715 9 16792 7.828438228 1 0.675075 60.98195

GOTERM_BP_DIRECTGO:0016573~histone acetylation 5 0.588928 0.054798 ING5, WDR75, EPC2, TAF5, GTF3C4 715 34 16792 3.453722748 1 0.681762 62.03246

GOTERM_BP_DIRECTGO:0010212~response to ionizing radiation 6 0.706714 0.056154 RAD51C, NABP2, RRM1, RNF168, TOPBP1, BRCA1715 49 16792 2.875752819 1 0.687221 62.95748

GOTERM_BP_DIRECTGO:0006139~nucleobase-containing compound metabolic process6 0.706714 0.056154 TYMS, METTL4, CRMP1, CTPS1, BRIP1, DUT715 49 16792 2.875752819 1 0.687221 62.95748

GOTERM_BP_DIRECTGO:0001701~in utero embryonic development 14 1.648999 0.056346 SRSF1, TAPT1, C2CD3, KIF3A, COPS3, ARNT2, RNASEH2B, CCNB1, KDM1A, SIN3A, CCNB2, ENDOG, PTCH1, FLVCR1715 187 16792 1.758258853 1 0.684845 63.08695

GOTERM_BP_DIRECTGO:0048025~negative regulation of mRNA splicing, via spliceosome4 0.471143 0.0576 SRSF10, SRSF12, U2AF2, TRA2B 715 21 16792 4.473393273 1 0.689467 63.92063

GOTERM_BP_DIRECTGO:0000132~establishment of mitotic spindle orientation4 0.471143 0.0576 CENPA, NDC80, SPDL1, CDK5RAP2 715 21 16792 4.473393273 1 0.689467 63.92063

GOTERM_BP_DIRECTGO:0034501~protein localization to kinetochore 3 0.353357 0.064784 TTK, BUB1B, SPDL1 715 10 16792 7.045594406 1 0.729473 68.36667

GOTERM_BP_DIRECTGO:0046785~microtubule polymerization 3 0.353357 0.064784 CKAP5, FBXO5, HDGFRP3 715 10 16792 7.045594406 1 0.729473 68.36667

GOTERM_BP_DIRECTGO:0035871~protein K11-linked deubiquitination3 0.353357 0.064784 USP30, OTUD7A, USP37 715 10 16792 7.045594406 1 0.729473 68.36667

GOTERM_BP_DIRECTGO:0061351~neural precursor cell proliferation 3 0.353357 0.064784 KIF3A, DBN1, ORC3 715 10 16792 7.045594406 1 0.729473 68.36667

GOTERM_BP_DIRECTGO:0000723~telomere maintenance 5 0.588928 0.065192 XRCC5, POLD3, RPA2, POLD1, PCNA 715 36 16792 3.261849262 1 0.728315 68.60268

GOTERM_BP_DIRECTGO:0070125~mitochondrial translational elongation8 0.942285 0.069629 MRPL2, MRPL11, MRPL1, MRPS26, MRPL42, MRPL50, MRPL49, MRPL48715 85 16792 2.210382559 1 0.74884 71.06747

GOTERM_BP_DIRECTGO:0007080~mitotic metaphase plate congression5 0.588928 0.070746 CCNB1, KIF22, SEH1L, SPDL1, CDCA5 715 37 16792 3.173691174 1 0.751249 71.65908

GOTERM_BP_DIRECTGO:0043044~ATP-dependent chromatin remodeling4 0.471143 0.072103 HDAC2, ACTL6A, HNRNPC, SMARCA4715 23 16792 4.084402554 1 0.754783 72.36157

GOTERM_BP_DIRECTGO:0000381~regulation of alternative mRNA splicing, via spliceosome5 0.588928 0.076535 RBFOX1, SRSF12, TRA2B, RBM4, NSRP1715 38 16792 3.090172985 1 0.772721 74.54471

GOTERM_BP_DIRECTGO:0035970~peptidyl-threonine dephosphorylation3 0.353357 0.077008 PPM1D, PPM1E, PPM1B 715 11 16792 6.405085823 1 0.771745 74.76763

GOTERM_BP_DIRECTGO:0033120~positive regulation of RNA splicing 3 0.353357 0.077008 SRSF1, U2AF2, HNRNPLL 715 11 16792 6.405085823 1 0.771745 74.76763

GOTERM_BP_DIRECTGO:0048511~rhythmic process 6 0.706714 0.078629 CDK5R1, SIN3A, SFPQ, CBX3, TOP2A, SUV39H2715 54 16792 2.609479409 1 0.775944 75.5187

GOTERM_BP_DIRECTGO:0007088~regulation of mitotic nuclear division4 0.471143 0.079906 MKI67, PDXP, FBXO5, PIN1 715 24 16792 3.914219114 1 0.778505 76.09504

GOTERM_BP_DIRECTGO:0021997~neural plate axis specification 2 0.235571 0.083235 C2CD3, PTCH1 715 2 16792 23.48531469 1 0.78961 77.53862

GOTERM_BP_DIRECTGO:0007057~spindle assembly involved in female meiosis I2 0.235571 0.083235 FBXO5, AURKA 715 2 16792 23.48531469 1 0.78961 77.53862

GOTERM_BP_DIRECTGO:0006267~pre-replicative complex assembly involved in nuclear cell cycle DNA replication2 0.235571 0.083235 CDC45, ORC3 715 2 16792 23.48531469 1 0.78961 77.53862

GOTERM_BP_DIRECTGO:0000354~cis assembly of pre-catalytic spliceosome2 0.235571 0.083235 DDX23, SNRNP200 715 2 16792 23.48531469 1 0.78961 77.53862

GOTERM_BP_DIRECTGO:0007346~regulation of mitotic cell cycle 5 0.588928 0.088798 CKS2, FBXO5, BIRC5, PTCH1, ZNF268715 40 16792 2.935664336 1 0.808538 79.7691

GOTERM_BP_DIRECTGO:0001833~inner cell mass cell proliferation 3 0.353357 0.089883 NCAPG2, CHEK1, PALB2 715 12 16792 5.871328671 1 0.809755 80.17932

GOTERM_BP_DIRECTGO:0035518~histone H2A monoubiquitination 3 0.353357 0.089883 TRIM37, RNF168, PCGF1 715 12 16792 5.871328671 1 0.809755 80.17932

GOTERM_BP_DIRECTGO:0000244~spliceosomal tri-snRNP complex assembly3 0.353357 0.089883 SRSF10, SRSF12, SART3 715 12 16792 5.871328671 1 0.809755 80.17932

GOTERM_BP_DIRECTGO:0040015~negative regulation of multicellular organism growth3 0.353357 0.089883 RAI1, ALMS1, PTCH1 715 12 16792 5.871328671 1 0.809755 80.17932

GOTERM_BP_DIRECTGO:0006379~mRNA cleavage 3 0.353357 0.089883 CSTF3, CPSF3, CSTF1 715 12 16792 5.871328671 1 0.809755 80.17932

GOTERM_BP_DIRECTGO:0006259~DNA metabolic process 4 0.471143 0.096542 MKI67, RAN, TOPBP1, KPNA2 715 26 16792 3.613125336 1 0.830201 82.52911

GOTERM_BP_DIRECTGO:0030488~tRNA methylation 4 0.471143 0.096542 LCMT2, THUMPD2, METTL2A, METTL2B715 26 16792 3.613125336 1 0.830201 82.52911

GOTERM_BP_DIRECTGO:1900034~regulation of cellular response to heat7 0.824499 0.099205 NDC1, RPA2, NUP160, SEH1L, RAE1, RANBP2, NUP35715 75 16792 2.191962704 1 0.836154 83.39328

Enriched GO BP terms by genes over-expressed in Subtype II MCC

Category Term Count % PValue Genes List Total Pop Hits Pop Total Fold Enrichment Bonferroni Benjamini FDR

GOTERM_BP_DIRECTGO:0051092~positive regulation of NF-kappaB transcription factor activity15 2.29709 1.35E-05 BCL10, NFKBIA, TLR3, TRIM15, MID2, TRADD, CARD11, TRIM38, NOD1, RPS6KA4, TRIM8, CD40LG, IKBKG, RIPK3, LTF451 133 16792 4.19918977 0.0326016 0.032602 0.023714

GOTERM_BP_DIRECTGO:0002052~positive regulation of neuroblast proliferation6 0.918836 1.50E-04 DCT, SMO, SOX10, DRD2, CX3CR1, GLI3451 20 16792 11.16984479 0.3090411 0.168761 0.264168

GOTERM_BP_DIRECTGO:0048661~positive regulation of smooth muscle cell proliferation9 1.378254 1.88E-04 FGFR2, NAMPT, EREG, PTGS2, EDN1, NR4A3, FGF2, MYC, FOXP1451 60 16792 5.584922395 0.3711274 0.14325 0.331337

GOTERM_BP_DIRECTGO:0002053~positive regulation of mesenchymal cell proliferation6 0.918836 5.58E-04 FGFR2, SMO, TP63, CHRD, MYC, FOXP1451 26 16792 8.5921883 0.74691 0.290718 0.978345

GOTERM_BP_DIRECTGO:0045944~positive regulation of transcription from RNA polymerase II promoter45 6.891271 5.65E-04 CSF3, FGFR2, NAMPT, HNF1B, CDX1, FOSL2, DRD2, ABLIM3, EDN1, TLR3, NFKBIA, TP63, PAX3, RORA, GLI3, TCF7L2, STAT6, SLC11A1, NPAS2, POU5F1, BRD4, OGT, RUNX1, DUX4, NRG1, MYC, FGF2, SERTAD1, IHH, SOX10, RARG, MET, FOSB, NR4A3, WWTR1, JUNB, FOXP1, DDX58, SMO, RPS6KA4, NCOA2, ARRB1, IKBKG, FOXC2, KLF2451 981 16792 1.707927338 0.75102 0.242761 0.989945

GOTERM_BP_DIRECTGO:0006954~inflammatory response 23 3.522205 5.92E-04 SELP, NFKBIZ, C4A, PTGS2, C4B, C4B_2, GSDMD, CXCL2, TLR3, ACKR2, TLR5, IL34, SLC11A1, TNFRSF9, NOD1, RPS6KA4, CCL20, CD40LG, STAB1, IKBKG, PTGDR, MGLL, BCL6451 379 16792 2.259511259 0.7669241 0.215518 1.036698

GOTERM_BP_DIRECTGO:0046854~phosphatidylinositol phosphorylation10 1.531394 9.34E-04 FGFR2, FGF7, EREG, PIK3C3, PDGFRA, FGF23, SMG1, EGF, NRG1, FGF2451 94 16792 3.960937869 0.8997926 0.280101 1.632639

GOTERM_BP_DIRECTGO:0014066~regulation of phosphatidylinositol 3-kinase signaling9 1.378254 0.001136 FGFR2, FGF7, EREG, PDGFRA, FGF23, EGF, NRG1, FGF2, CEACAM1451 78 16792 4.29609415 0.9390168 0.295061 1.981587

GOTERM_BP_DIRECTGO:0043123~positive regulation of I-kappaB kinase/NF-kappaB signaling13 1.990812 0.001348 BCL10, PELI1, LPAR1, MID2, TRADD, CARD11, TRIM38, IKBKE, NOD1, TRIM8, IKBKG, LTF, BRD4451 161 16792 3.006376444 0.9638592 0.308523 2.347838

GOTERM_BP_DIRECTGO:0045087~innate immune response 24 3.675345 0.001368 IGHG1, MBL2, BCL10, CR1, C4A, C4B, C4B_2, GSDMD, TLR3, KIR2DS1, APOBEC3G, TLR5, TRIM15, IL34, MID2, DDX58, NOD1, PGLYRP4, TRIM8, IFNA4, IKBKG, IFNA14, PRDM1, ADAM15451 430 16792 2.078110658 0.9655673 0.286002 2.381661

GOTERM_BP_DIRECTGO:0000042~protein targeting to Golgi 5 0.765697 0.001753 RGPD6, RGPD5, RGPD8, RGPD4, RGPD3451 20 16792 9.308203991 0.9866748 0.324671 3.042537

GOTERM_BP_DIRECTGO:0048015~phosphatidylinositol-mediated signaling10 1.531394 0.002178 FGFR2, FGF7, EREG, PIK3C3, PDGFRA, FGF23, OGT, EGF, NRG1, FGF2451 106 16792 3.512529808 0.9953284 0.360576 3.766995

GOTERM_BP_DIRECTGO:0071320~cellular response to cAMP 7 1.071975 0.00257 ZFP36L1, SLC8A1, STAR, AKAP7, PDE4D, RAPGEF3, ITPR2451 52 16792 5.012109841 0.998224 0.385645 4.43064

GOTERM_BP_DIRECTGO:0018108~peptidyl-tyrosine phosphorylation 12 1.837672 0.002798 EPHA5, FGFR2, FLT1, FGF7, EREG, MET, PDGFRA, FGF23, EGF, NRG1, FGF2, MAP2K6451 153 16792 2.92022086 0.998987 0.388896 4.813824

GOTERM_BP_DIRECTGO:0042157~lipoprotein metabolic process 6 0.918836 0.003273 APOB, BMP1, LRP1, APOA5, APOL6, APOL4451 38 16792 5.878865679 0.9996862 0.415965 5.608776

GOTERM_BP_DIRECTGO:0001819~positive regulation of cytokine production5 0.765697 0.003533 CARD11, SLC11A1, PELI1, EREG, TLR5451 24 16792 7.756836659 0.9998351 0.419802 6.042245

GOTERM_BP_DIRECTGO:0032922~circadian regulation of gene expression7 1.071975 0.004096 NAMPT, HNF1B, NPAS2, NCOA2, DRD2, RORA, OGT451 57 16792 4.572451083 0.999959 0.447983 6.972681

GOTERM_BP_DIRECTGO:0032496~response to lipopolysaccharide 12 1.837672 0.004747 TNFRSF9, SLC11A1, OTUD5, SELP, PELI1, APOB, PTGS2, EDN1, CXCL2, GNG12, JUNB, FOXP1451 164 16792 2.724352388 0.9999918 0.478253 8.037753

GOTERM_BP_DIRECTGO:0050679~positive regulation of epithelial cell proliferation7 1.071975 0.005285 FGFR2, SMO, FGF7, NR4A3, MYC, FOXP1, IHH451 60 16792 4.343828529 0.9999978 0.496571 8.908551

GOTERM_BP_DIRECTGO:0043547~positive regulation of GTPase activity27 4.134763 0.005464 FGD2, FGFR2, RAB3GAP2, ARFGAP2, A2M, FGF7, MCF2, ARHGAP27, FGF23, HERC2, ASAP3, ITSN1, ARHGEF12, ADAP1, TAGAP, RABEP2, CCL20, EREG, ARRB1, ACAP1, PDGFRA, CAMK2B, RAPGEF3, EGF, NRG1, FGF2, ALS2CL451 565 16792 1.779267312 0.9999986 0.490409 9.196848

GOTERM_BP_DIRECTGO:0015721~bile acid and bile salt transport 5 0.765697 0.005478 NCOA2, ABCC3, SLCO1C1, CEACAM1, AKR1C1451 27 16792 6.894965919 0.9999987 0.474655 9.219436

GOTERM_BP_DIRECTGO:0001516~prostaglandin biosynthetic process 4 0.612557 0.005583 PTGDS, PTGS2, EDN1, PLA2G4F 451 14 16792 10.63794742 0.999999 0.465448 9.389117

GOTERM_BP_DIRECTGO:0042060~wound healing 8 1.225115 0.005598 SLC11A1, EREG, CCL20, PDGFRA, CNN2, NRG1, GLI3, FGF2451 80 16792 3.723281596 0.999999 0.451537 9.412092

GOTERM_BP_DIRECTGO:0051482~positive regulation of cytosolic calcium ion concentration involved in phospholipase C-activating G-protein coupled signaling pathway5 0.765697 0.006258 F2RL3, AGTR1, DRD2, EDN1, LPAR1 451 28 16792 6.648717137 0.9999998 0.474649 10.46501

GOTERM_BP_DIRECTGO:0035556~intracellular signal transduction 21 3.215926 0.006275 ZFP36, DRD2, MCF2, EDN1, MKNK2, PKN2, NPR1, ITSN1, ARHGEF12, SH3BP5, MAST4, NOD1, RPS6KA4, MYZAP, PLCD3, DEPTOR, AKAP7, PLCD1, RAPGEF3, NRG1, PLCB2451 403 16792 1.940171552 0.9999998 0.461887 10.49295

GOTERM_BP_DIRECTGO:0009611~response to wounding 7 1.071975 0.006708 ZFP36, ZFP36L1, F2RL3, FGF7, POU5F1, CX3CR1, MYC451 63 16792 4.136979552 0.9999999 0.471165 11.17685

GOTERM_BP_DIRECTGO:0050727~regulation of inflammatory response7 1.071975 0.006708 CASP5, AGTR1, PTGS2, MGLL, BCL6, BRD4, FOXP1451 63 16792 4.136979552 0.9999999 0.471165 11.17685

GOTERM_BP_DIRECTGO:0001525~angiogenesis 14 2.143951 0.007253 SAT1, FGFR2, FLT1, PTGS2, MMP19, RORA, EREG, PLCD3, PLCD1, RAPGEF3, EGF, CEACAM1, SEMA4A, ADAM15451 223 16792 2.337486204 1 0.484971 12.03157

GOTERM_BP_DIRECTGO:0051897~positive regulation of protein kinase B signaling8 1.225115 0.007289 CSF3, AKR1C2, F7, ITSN1, NRG1, FGF2, TCF7L2, GAS6451 84 16792 3.545982473 1 0.474286 12.08729

GOTERM_BP_DIRECTGO:0043087~regulation of GTPase activity 7 1.071975 0.007799 EPHA5, FGD2, RAB3GAP2, PROM2, SYDE1, BCL6, ADAP1451 65 16792 4.009687873 1 0.485456 12.87997

GOTERM_BP_DIRECTGO:0044344~cellular response to fibroblast growth factor stimulus5 0.765697 0.008031 ZFP36, ZFP36L1, EGR3, STAR, MYC 451 30 16792 6.205469327 1 0.483915 13.23752

GOTERM_BP_DIRECTGO:0048525~negative regulation of viral process 3 0.459418 0.010007 MBL2, LTF, APOBEC3G 451 6 16792 18.61640798 1 0.549958 16.23063

GOTERM_BP_DIRECTGO:0032680~regulation of tumor necrosis factor production3 0.459418 0.010007 ZFP36, LTF, FOXP1 451 6 16792 18.61640798 1 0.549958 16.23063

GOTERM_BP_DIRECTGO:0048557~embryonic digestive tract morphogenesis4 0.612557 0.011562 FGFR2, HNF1B, PDGFRA, GLI3 451 18 16792 8.273959103 1 0.591143 18.51827

GOTERM_BP_DIRECTGO:0001701~in utero embryonic development 12 1.837672 0.012212 FGFR2, SMO, SOX10, APOB, OOEP, EDN1, YBX3, MBNL1, KLF2, GLI3, MYC, FOXP1451 187 16792 2.389271613 1 0.600012 19.45627

GOTERM_BP_DIRECTGO:0043330~response to exogenous dsRNA 5 0.765697 0.012499 DDX58, IFNA4, TLR3, NFKBIA, IFNA14451 34 16792 5.475414112 1 0.597638 19.86737

GOTERM_BP_DIRECTGO:1904659~glucose transmembrane transport 4 0.612557 0.013462 SLC2A9, SLC2A3, SLC5A1, SLC2A14 451 19 16792 7.838487571 1 0.614406 21.23184

GOTERM_BP_DIRECTGO:2000427~positive regulation of apoptotic cell clearance3 0.459418 0.013763 C4A, C4B_2, C4B 451 7 16792 15.95692113 1 0.612236 21.65399

GOTERM_BP_DIRECTGO:0030336~negative regulation of cell migration8 1.225115 0.013869 PODN, MAGI2, DRD2, CX3CR1, CNN2, LDLRAD4, CHRD, ADAM15451 95 16792 3.135395029 1 0.605027 21.80286

GOTERM_BP_DIRECTGO:0006508~proteolysis 23 3.522205 0.016163 IGHG1, MBL2, BMP1, C4A, FOLH1B, C4B, KLK4, RHBDF1, MMP19, MMP8, MMP27, CPXM2, MMP28, XPNPEP1, CASP5, ADAMTS6, FOLH1, BACE2, TMPRSS11E, LTF, ADAMTS10, PRSS23, ADAM15451 500 16792 1.712709534 1 0.651909 24.94434

GOTERM_BP_DIRECTGO:0022617~extracellular matrix disassembly 7 1.071975 0.016174 A2M, BMP1, GSN, KLK4, MMP19, MMP8, ADAM15451 76 16792 3.429338313 1 0.642624 24.95973

GOTERM_BP_DIRECTGO:0007229~integrin-mediated signaling pathway8 1.225115 0.017076 DAB2, CDH17, TSPAN32, NEDD9, ADAMTS10, ITGA10, CEACAM1, ADAM15451 99 16792 3.008712401 1 0.653432 26.16201

GOTERM_BP_DIRECTGO:0071236~cellular response to antibiotic 3 0.459418 0.018027 PLA2G4A, STAR, PLA2G4F 451 8 16792 13.96230599 1 0.664439 27.41039

GOTERM_BP_DIRECTGO:0035264~multicellular organism growth 7 1.071975 0.020353 FGFR2, ZFP36L1, SMO, RARG, PDE4D, KLF2, WWTR1451 80 16792 3.257871397 1 0.700273 30.3788

GOTERM_BP_DIRECTGO:0048754~branching morphogenesis of an epithelial tube4 0.612557 0.02274 B4GALT1, HNF1B, MET, EGF 451 23 16792 6.475272342 1 0.731931 33.30684

GOTERM_BP_DIRECTGO:0010863~positive regulation of phospholipase C activity3 0.459418 0.022771 FLT1, PDGFRA, FGF2 451 9 16792 12.41093865 1 0.724278 33.34406

GOTERM_BP_DIRECTGO:0042448~progesterone metabolic process 3 0.459418 0.022771 AKR1C2, SRD5A2, AKR1C1 451 9 16792 12.41093865 1 0.724278 33.34406

GOTERM_BP_DIRECTGO:0051091~positive regulation of sequence-specific DNA binding transcription factor activity8 1.225115 0.022817 DDX58, TRIM38, TRIM8, TRIM34, EDN1, TRIM15, FZD4, MID2451 105 16792 2.836785978 1 0.716999 33.39925

GOTERM_BP_DIRECTGO:0070527~platelet aggregation 5 0.765697 0.023593 TSPAN32, PDGFRA, MYL12A, GAS6, MYL9451 41 16792 4.540587313 1 0.721219 34.32366

GOTERM_BP_DIRECTGO:0000165~MAPK cascade 14 2.143951 0.024649 ZFP36, FGFR2, FGF7, FGF23, ZFP36L1, EREG, PDGFRA, PPM1L, CAMK2B, NRG1, EGF, MYC, FGF2, MAP2K6451 262 16792 1.989539784 1 0.729327 35.56404

GOTERM_BP_DIRECTGO:0010628~positive regulation of gene expression14 2.143951 0.024649 STAR, TLR3, HFE, GAS6, DDX58, SMO, SLC11A1, APOB, POU5F1, GSN, CNTN1, CNN2, PRDM1, MYC451 262 16792 1.989539784 1 0.729327 35.56404

GOTERM_BP_DIRECTGO:0000187~activation of MAPK activity 8 1.225115 0.024995 NOD1, ARRB1, IKBKG, LPAR1, EGF, NRG1, FGF2, MAP2K6451 107 16792 2.783761941 1 0.726873 35.96555

GOTERM_BP_DIRECTGO:0007422~peripheral nervous system development4 0.612557 0.025484 SOX10, EGR3, PMP22, NRG1 451 24 16792 6.205469327 1 0.726518 36.52856

GOTERM_BP_DIRECTGO:0042127~regulation of cell proliferation 11 1.684533 0.027667 STAT6, SAT1, AGTR1, PLA2G4A, CXCL2, PLCD3, NFKBIA, BCL6, CNN2, PLCD1, JUNB451 185 16792 2.213843111 1 0.748662 38.98594

GOTERM_BP_DIRECTGO:0051056~regulation of small GTPase mediated signal transduction9 1.378254 0.027926 RHOJ, FGD2, A2M, TAGAP, MCF2, SYDE1, RHOD, ITSN1, ARHGEF12451 134 16792 2.50071152 1 0.745067 39.27196

GOTERM_BP_DIRECTGO:0032060~bleb assembly 3 0.459418 0.027966 LPAR1, PMP22, EMP1 451 10 16792 11.16984479 1 0.738779 39.3153

GOTERM_BP_DIRECTGO:0008228~opsonization 3 0.459418 0.027966 MBL2, C4B_2, C4B 451 10 16792 11.16984479 1 0.738779 39.3153

GOTERM_BP_DIRECTGO:0010884~positive regulation of lipid storage 3 0.459418 0.027966 IKBKE, APOB, ACACB 451 10 16792 11.16984479 1 0.738779 39.3153

GOTERM_BP_DIRECTGO:0045616~regulation of keratinocyte differentiation3 0.459418 0.027966 ZFP36, ZFP36L1, AQP3 451 10 16792 11.16984479 1 0.738779 39.3153

GOTERM_BP_DIRECTGO:0042327~positive regulation of phosphorylation4 0.612557 0.028398 BCL10, EREG, EGF, ITSN1 451 25 16792 5.957250554 1 0.737552 39.78849

GOTERM_BP_DIRECTGO:0071356~cellular response to tumor necrosis factor8 1.225115 0.028523 ZFP36, ZFP36L1, APOB, CCL20, EDN1, YBX3, RORA, KLF2451 110 16792 2.707841161 1 0.732546 39.92507

GOTERM_BP_DIRECTGO:0034644~cellular response to UV 5 0.765697 0.029721 N4BP1, PTGS2, TP63, RHBDD1, MYC 451 44 16792 4.231001814 1 0.740766 41.21592

GOTERM_BP_DIRECTGO:0006915~apoptotic process 24 3.675345 0.032303 FGFR2, BCL10, PKN2, NFKBIA, TP63, PAX3, RHBDD1, GAS6, KCNIP3, TRADD, CASP5, ZFP36L1, TNFRSF9, DAB2, NOD1, P2RX1, ARRB1, MAP3K8, IKBKG, OGT, DUX4, GADD45B, MAP2K6, ADAM15451 567 16792 1.57599221 1 0.76379 43.9109

GOTERM_BP_DIRECTGO:0009312~oligosaccharide biosynthetic process3 0.459418 0.033583 B4GALT1, B3GALT1, FUT3 451 11 16792 10.15440435 1 0.771193 45.20337

GOTERM_BP_DIRECTGO:0031069~hair follicle morphogenesis 4 0.612557 0.03473 FGFR2, SMO, FGF7, TP63 451 27 16792 5.515972735 1 0.776836 46.33765

GOTERM_BP_DIRECTGO:0007219~Notch signaling pathway 8 1.225115 0.035124 HNF1B, CNTN1, TP63, FOXC2, PERP, MYC, CDH6, SEL1L451 115 16792 2.590108937 1 0.774955 46.72207

GOTERM_BP_DIRECTGO:0051781~positive regulation of cell division 5 0.765697 0.036706 FGFR2, FGF7, EREG, FGF2, MACC1 451 47 16792 3.960937869 1 0.7843 48.23873



GOTERM_BP_DIRECTGO:0045600~positive regulation of fat cell differentiation5 0.765697 0.036706 ZFP36, ZFP36L1, MEDAG, ADIG, TMEM64451 47 16792 3.960937869 1 0.7843 48.23873

GOTERM_BP_DIRECTGO:2000145~regulation of cell motility 4 0.612557 0.038147 EREG, PKN2, EGF, NRG1 451 28 16792 5.318973709 1 0.791777 49.58598

GOTERM_BP_DIRECTGO:0032715~negative regulation of interleukin-6 production4 0.612557 0.038147 BPI, ARRB1, KLF2, GAS6 451 28 16792 5.318973709 1 0.791777 49.58598

GOTERM_BP_DIRECTGO:0030728~ovulation 3 0.459418 0.039598 EREG, PTGS2, MYC 451 12 16792 9.308203991 1 0.798855 50.90796

GOTERM_BP_DIRECTGO:0035815~positive regulation of renal sodium excretion3 0.459418 0.039598 DRD2, EDN1, NPR1 451 12 16792 9.308203991 1 0.798855 50.90796

GOTERM_BP_DIRECTGO:1900004~negative regulation of serine-type endopeptidase activity3 0.459418 0.039598 CR1, ANXA8, ANXA8L1 451 12 16792 9.308203991 1 0.798855 50.90796

GOTERM_BP_DIRECTGO:0071260~cellular response to mechanical stimulus6 0.918836 0.041631 CASP5, BCL10, PTGS2, TLR3, CNN2, TLR5451 71 16792 3.146435152 1 0.810063 52.70625

GOTERM_BP_DIRECTGO:0050766~positive regulation of phagocytosis 4 0.612557 0.041729 MBL2, SLC11A1, TUB, GAS6 451 29 16792 5.135560823 1 0.805833 52.7913

GOTERM_BP_DIRECTGO:0036092~phosphatidylinositol-3-phosphate biosynthetic process5 0.765697 0.041843 FGFR2, FGF7, PIK3C3, FGF23, FGF2 451 49 16792 3.799266935 1 0.801775 52.89069

GOTERM_BP_DIRECTGO:0016485~protein processing 6 0.918836 0.043795 PIK3C3, RHBDF1, CPXM2, F7, CPD, GLI3451 72 16792 3.102734664 1 0.811727 54.55216

GOTERM_BP_DIRECTGO:0032480~negative regulation of type I interferon production4 0.612557 0.045473 DDX58, IKBKE, OTUD5, UBA7 451 30 16792 4.964375462 1 0.819034 55.93616

GOTERM_BP_DIRECTGO:0030449~regulation of complement activation4 0.612557 0.045473 CR1, C4A, C4B_2, C4B 451 30 16792 4.964375462 1 0.819034 55.93616

GOTERM_BP_DIRECTGO:0051770~positive regulation of nitric-oxide synthase biosynthetic process3 0.459418 0.045983 NAMPT, CCL20, MAP2K6 451 13 16792 8.5921883 1 0.817986 56.34939

GOTERM_BP_DIRECTGO:0035810~positive regulation of urine volume3 0.459418 0.045983 DRD2, EDN1, NPR1 451 13 16792 8.5921883 1 0.817986 56.34939

GOTERM_BP_DIRECTGO:0032897~negative regulation of viral transcription3 0.459418 0.045983 ZFP36, TRIM8, MID2 451 13 16792 8.5921883 1 0.817986 56.34939

GOTERM_BP_DIRECTGO:0014032~neural crest cell development 3 0.459418 0.045983 EDN1, FOXC2, NRG1 451 13 16792 8.5921883 1 0.817986 56.34939

GOTERM_BP_DIRECTGO:0031086~nuclear-transcribed mRNA catabolic process, deadenylation-independent decay2 0.306279 0.05288 ZFP36, ZFP36L1 451 2 16792 37.23281596 1 0.855974 61.58495

GOTERM_BP_DIRECTGO:0060529~squamous basal epithelial stem cell differentiation involved in prostate gland acinus development2 0.306279 0.05288 FGFR2, TP63 451 2 16792 37.23281596 1 0.855974 61.58495

GOTERM_BP_DIRECTGO:0071378~cellular response to growth hormone stimulus2 0.306279 0.05288 STAR, MYC 451 2 16792 37.23281596 1 0.855974 61.58495

GOTERM_BP_DIRECTGO:1902172~regulation of keratinocyte apoptotic process2 0.306279 0.05288 ZFP36, ZFP36L1 451 2 16792 37.23281596 1 0.855974 61.58495

GOTERM_BP_DIRECTGO:0006583~melanin biosynthetic process from tyrosine2 0.306279 0.05288 DCT, TYR 451 2 16792 37.23281596 1 0.855974 61.58495

GOTERM_BP_DIRECTGO:1904582~positive regulation of intracellular mRNA localization2 0.306279 0.05288 ZFP36, ZFP36L1 451 2 16792 37.23281596 1 0.855974 61.58495

GOTERM_BP_DIRECTGO:0007032~endosome organization 4 0.612557 0.05344 ANXA8, ANXA8L1, PIK3C3, ALS2CL 451 32 16792 4.654101996 1 0.854977 61.98274

GOTERM_BP_DIRECTGO:0048146~positive regulation of fibroblast proliferation5 0.765697 0.056371 FOSL2, EREG, PDGFRA, MYC, GAS6 451 54 16792 3.44748296 1 0.866167 64.00329

GOTERM_BP_DIRECTGO:0015758~glucose transport 4 0.612557 0.057658 SLC2A9, SLC2A3, SLC5A1, EDN1 451 33 16792 4.513068602 1 0.868648 64.85799

GOTERM_BP_DIRECTGO:0050829~defense response to Gram-negative bacterium5 0.765697 0.059563 SLC11A1, SELP, BPI, GSDMD, TLR5 451 55 16792 3.384801451 1 0.873851 66.08816

GOTERM_BP_DIRECTGO:0042953~lipoprotein transport 3 0.459418 0.059774 MIA2, APOB, LRP1 451 15 16792 7.446563193 1 0.871239 66.22228

GOTERM_BP_DIRECTGO:0001649~osteoblast differentiation 7 1.071975 0.060803 SMO, RRBP1, CLTC, WWTR1, RUNX2, CHRD, JUNB451 104 16792 2.506054921 1 0.872341 66.86731

GOTERM_BP_DIRECTGO:0071346~cellular response to interferon-gamma5 0.765697 0.066228 CCL20, STAR, EDN1, TLR3, MYC 451 57 16792 3.266036488 1 0.89127 70.08042

GOTERM_BP_DIRECTGO:1902187~negative regulation of viral release from host cell3 0.459418 0.067134 TRIM8, TRIM15, MID2 451 16 16792 6.981152993 1 0.89151 70.58761

GOTERM_BP_DIRECTGO:0035994~response to muscle stretch 3 0.459418 0.067134 SLC8A1, EDN1, NFKBIA 451 16 16792 6.981152993 1 0.89151 70.58761

GOTERM_BP_DIRECTGO:0006936~muscle contraction 7 1.071975 0.067862 SLC8A1, DES, SLC6A8, MYL10, MYL12A, MYOF, MYL9451 107 16792 2.435791699 1 0.891092 70.98917

GOTERM_BP_DIRECTGO:0007275~multicellular organism development21 3.215926 0.070071 CSF3, CDX1, H1FNT, BMP1, MCL1, SLC2A14, DIAPH2, ACKR2, GNRHR, EDIL3, PRRX2, FZD4, BOLL, EYA4, TNFRSF9, DAB2, SPRED3, GADD45B, CHRD, EMP1, IHH451 521 16792 1.500746901 1 0.89597 72.17593

GOTERM_BP_DIRECTGO:0060070~canonical Wnt signaling pathway 6 0.918836 0.071994 SMO, RARG, EGF, FZD4, MYC, TCF7L2451 83 16792 2.691528865 1 0.899589 73.17214

GOTERM_BP_DIRECTGO:0030097~hemopoiesis 5 0.765697 0.073264 TTC7A, MKNK2, CNN2, RUNX1, RUNX2451 59 16792 3.155323387 1 0.900909 73.81142

GOTERM_BP_DIRECTGO:0070935~3'-UTR-mediated mRNA stabilization3 0.459418 0.074775 ZFP36, YBX3, BOLL 451 17 16792 6.570496935 1 0.902947 74.55327

GOTERM_BP_DIRECTGO:2001240~negative regulation of extrinsic apoptotic signaling pathway in absence of ligand4 0.612557 0.076021 EYA4, MCL1, CX3CR1, NRG1 451 37 16792 4.025169293 1 0.904092 75.15013

GOTERM_BP_DIRECTGO:0007249~I-kappaB kinase/NF-kappaB signaling5 0.765697 0.076919 BCL10, IKBKG, RIPK3, TLR3, TRADD 451 60 16792 3.102734664 1 0.904146 75.57174

GOTERM_BP_DIRECTGO:0045669~positive regulation of osteoblast differentiation5 0.765697 0.076919 LTF, TP63, GLI3, RUNX2, FGF2 451 60 16792 3.102734664 1 0.904146 75.57174

GOTERM_BP_DIRECTGO:0008284~positive regulation of cell proliferation19 2.909648 0.077707 CSF3, FGFR2, NAMPT, NACC1, FLT1, RARG, FGF7, EDN1, IL34, WWTR1, AKR1C2, EREG, PDGFRA, NRG1, EGF, FGF2, MYC, RUNX2, SERTAD1451 466 16792 1.518076187 1 0.903872 75.93648

GOTERM_BP_DIRECTGO:0032765~positive regulation of mast cell cytokine production2 0.306279 0.078265 BCL10, NR4A3 451 3 16792 24.82187731 1 0.902913 76.19143

GOTERM_BP_DIRECTGO:0035672~oligopeptide transmembrane transport2 0.306279 0.078265 SLC15A1, CDH17 451 3 16792 24.82187731 1 0.902913 76.19143

GOTERM_BP_DIRECTGO:0002282~microglial cell activation involved in immune response2 0.306279 0.078265 CX3CR1, TLR3 451 3 16792 24.82187731 1 0.902913 76.19143

GOTERM_BP_DIRECTGO:0018879~biphenyl metabolic process 2 0.306279 0.078265 STAR, SRD5A2 451 3 16792 24.82187731 1 0.902913 76.19143

GOTERM_BP_DIRECTGO:0021769~orbitofrontal cortex development 2 0.306279 0.078265 FGFR2, DRD2 451 3 16792 24.82187731 1 0.902913 76.19143

GOTERM_BP_DIRECTGO:0021940~positive regulation of cerebellar granule cell precursor proliferation2 0.306279 0.078265 EGF, FGF2 451 3 16792 24.82187731 1 0.902913 76.19143

GOTERM_BP_DIRECTGO:0018894~dibenzo-p-dioxin metabolic process2 0.306279 0.078265 STAR, SRD5A2 451 3 16792 24.82187731 1 0.902913 76.19143

GOTERM_BP_DIRECTGO:0018963~phthalate metabolic process 2 0.306279 0.078265 STAR, SRD5A2 451 3 16792 24.82187731 1 0.902913 76.19143

GOTERM_BP_DIRECTGO:0032490~detection of molecule of bacterial origin2 0.306279 0.078265 C4B_2, C4B 451 3 16792 24.82187731 1 0.902913 76.19143

GOTERM_BP_DIRECTGO:0021847~ventricular zone neuroblast division2 0.306279 0.078265 DCT, FGFR2 451 3 16792 24.82187731 1 0.902913 76.19143

GOTERM_BP_DIRECTGO:1900126~negative regulation of hyaluronan biosynthetic process2 0.306279 0.078265 AP2A1, CLTC 451 3 16792 24.82187731 1 0.902913 76.19143

GOTERM_BP_DIRECTGO:0046639~negative regulation of alpha-beta T cell differentiation2 0.306279 0.078265 GLI3, IHH 451 3 16792 24.82187731 1 0.902913 76.19143

GOTERM_BP_DIRECTGO:0071409~cellular response to cycloheximide 2 0.306279 0.078265 KLF2, MYC 451 3 16792 24.82187731 1 0.902913 76.19143

GOTERM_BP_DIRECTGO:0019933~cAMP-mediated signaling 4 0.612557 0.080969 EPHA5, PDE4D, RAPGEF3, GLP1R 451 38 16792 3.919243786 1 0.908228 77.39184

GOTERM_BP_DIRECTGO:0043623~cellular protein complex assembly 3 0.459418 0.082677 OOEP, PDE4DIP, LOC653513 451 18 16792 6.205469327 1 0.910483 78.12045

GOTERM_BP_DIRECTGO:2000249~regulation of actin cytoskeleton reorganization3 0.459418 0.082677 PDGFRA, RHOD, RAPGEF3 451 18 16792 6.205469327 1 0.910483 78.12045

GOTERM_BP_DIRECTGO:0033280~response to vitamin D 3 0.459418 0.082677 TYR, PTGS2, AQP3 451 18 16792 6.205469327 1 0.910483 78.12045

GOTERM_BP_DIRECTGO:0048169~regulation of long-term neuronal synaptic plasticity3 0.459418 0.082677 DRD2, GRIK2, CAMK2B 451 18 16792 6.205469327 1 0.910483 78.12045

GOTERM_BP_DIRECTGO:0070266~necroptotic process 3 0.459418 0.082677 RIPK3, TLR3, MLKL 451 18 16792 6.205469327 1 0.910483 78.12045

GOTERM_BP_DIRECTGO:0046597~negative regulation of viral entry into host cell3 0.459418 0.082677 TRIM8, GSN, MID2 451 18 16792 6.205469327 1 0.910483 78.12045

GOTERM_BP_DIRECTGO:0071222~cellular response to lipopolysaccharide7 1.071975 0.083347 ZFP36, CSF3, CCL20, STAR, CX3CR1, PDE4D, TLR5451 113 16792 2.306457626 1 0.909862 78.40013

GOTERM_BP_DIRECTGO:0008219~cell death 4 0.612557 0.086052 BCL10, FOSL2, PMP22, EMP1 451 39 16792 3.818750355 1 0.914606 79.49543

GOTERM_BP_DIRECTGO:0006895~Golgi to endosome transport 3 0.459418 0.09082 TGOLN2, VPS13C, AP2A1 451 19 16792 5.878865679 1 0.923839 81.29974

GOTERM_BP_DIRECTGO:0046827~positive regulation of protein export from nucleus3 0.459418 0.09082 RAPGEF3, TCF7L2, GAS6 451 19 16792 5.878865679 1 0.923839 81.29974

GOTERM_BP_DIRECTGO:0060716~labyrinthine layer blood vessel development3 0.459418 0.09082 PLCD3, PLCD1, JUNB 451 19 16792 5.878865679 1 0.923839 81.29974

GOTERM_BP_DIRECTGO:0032332~positive regulation of chondrocyte differentiation3 0.459418 0.09082 GLI3, RUNX2, IHH 451 19 16792 5.878865679 1 0.923839 81.29974

GOTERM_BP_DIRECTGO:0043280~positive regulation of cysteine-type endopeptidase activity involved in apoptotic process4 0.612557 0.091266 BCL10, NOD1, ARRB1, MYC 451 40 16792 3.723281596 1 0.9227 81.46082

GOTERM_BP_DIRECTGO:0042742~defense response to bacterium 8 1.225115 0.095384 IGHG1, MBL2, SLC11A1, NOD1, CCL20, STAB1, TLR3, TLR5451 145 16792 2.054224329 1 0.92954 82.88568

GOTERM_BP_DIRECTGO:0014068~positive regulation of phosphatidylinositol 3-kinase signaling5 0.765697 0.096516 CSF3, SELP, FLT1, PDGFRA, NRG1 451 65 16792 2.864062767 1 0.929862 83.25909

GOTERM_BP_DIRECTGO:0060326~cell chemotaxis 5 0.765697 0.096516 AGTR1, CCL20, CXCL2, PDGFRA, LPAR1451 65 16792 2.864062767 1 0.929862 83.25909

GOTERM_BP_DIRECTGO:0070374~positive regulation of ERK1 and ERK2 cascade9 1.378254 0.099065 FGFR2, NOD1, CCL20, DRD2, ARRB1, PDGFRA, FGF23, FGF2, GAS6451 175 16792 1.914830535 1 0.932962 84.07147

GOTERM_BP_DIRECTGO:0071385~cellular response to glucocorticoid stimulus3 0.459418 0.099186 ZFP36, ZFP36L1, EDN1 451 20 16792 5.584922395 1 0.931284 84.10898


