Supplementary Table 2. GO terms and KEGG pathway analyses for down-regulated DE-miRNAs following solasonine-treated in BC. Through GO terms analysis of
target genes for DE-miRNAs inhibited by solasonine in BC, 1419, 156, and 133 remarkably enriched biological process (BP), cellular component (CC) and molecular function

(MF) terms were obtained respectively (adj.P-value <0.05); through KEGG pathway enrichment analysis, 121 remarkably enriched pathways were obtained (adj.P-value <0.05).

Group

ID

Description GeneRatio adj.p-value

genelD

BP

G0:0007409

axonogenesis

141/2564

6.65E-17

ACTB, ADARB1, ALCAM, ANKS3, APBB2, APP, RHOA, BCL2, BDNF, BMPR1B, BMPR2, CDH2, CDH11, CHN1, CREB1, DAG1,
DBN1, DOK1, DPYSL2, EFNB2, EPHA4, EPHAS5, EPHB1, EPHB2, EPHB4, ERBB2, ETV1, FGF13, FGFR2, FN1, FYN, GAB1,
GATA3, GDI1, GOLGA4, GSK3B, HSP90AA1, HSP90AB1, KIF5C, STMN1, LRP1, SMAD4, MAP1B, MAP2, RAB8A, MYH10, NFIB,
NRCAM, NTRK2, NR4A2, OPHN1, PAFAH1B1, PIK3CB, PIK3R1, PLCG1, POU3F2, PRKCA, MAPK1, RELN, PTCH1, PTEN,
PTPRM, PTPRZ1, RAC1, RET, ROBO1, SKIL, SPAST, SPTAN1, SPTBN1, SRF, STXBP1, TIAM1, TRIO, VCL, VEGFA, EZR,
VLDLR, WNT5A, FZD3, USP9X, PICALM, SEMATA, KLF7, UNC5C, NUMB, RAB11A, NRP1, CDK5R1, SEMASA, DCLK1,
RPS6KAS5, NUMBL, BAGALTG6, BAGALTS, SLIT2, NRXN1, ULK2, IST1, ZEB2, GAB2, RANBPY9, UST, PLXNC1, SLC9A6, SEMA4D,
SEMABSC, B3GNTZ2, CHL1, FRS2, RAB10, RAB21, PALLD, MYCBP2, KIF13B, SZT2, ADNP, FLRT3, FLRT2, AUTS2, SH3KBP1,
NIN, SEMA4C, YTHDF1, ENAH, RTN4, SEMAGA, ALS2, ZSWIM6, NTN4, BCL11B, RAPH1, TRAK2, NDEL1, PARD6B, DOCK?7,
EMB, UNCS5D, TTL, FBXO45, RNF165

BP

G0:0022604

regulation of cell
morphogenesis

133/2564

1.90E-12

ADAM10, ALDOA, ANXA1, RHOA, RND3, BDNF, BMPR2, CD44, CDC42, CDH2, CHN1, CRK, DAG1, DBN1, DIAPH1, DOCK1,
DPYSL2, EPHA4, EPHB2, EPS8, PTK2B, FGF13, FMR1, FN1, FYN, GDI1, GNA12, GOLGA4, GSK3B, HAS2, ID1, KIT, LIMS1,
LRP1, CAPRIN1, MAP1B, MAP2, MKLN1, MSN, MYH9, MYH10, MYO9A, MYO10, NEDD4, NRCAM, NTRK2, OPAL, P2RY1,
PAFAH1B1, POU3F2, PPP3CA, RELN, PTEN, RAC1, RAP2A, RASAL, RET, ROBO1, SDC2, SKIL, SPARC, SRF, TIAM1, UBE3A,
VEGFA, EZR, WNT5A, ZMYM2, FZD4, SEMAT7A, RAB11A, NRP1, CDK5R1, SEMASA, SLIT2, RAPGEF2, ULK2, IST1, ZEB2,
DNMLL, UST, ABI2, PLXNC1, SEMA4D, SEMA3C, CDC42EP3, PDLIM5, GNA13, RIMS1, RAB21, UNC13A, MYCBP2, KIF13B,
ADNP, GRIP1, RHOQ, CORO1C, BAMBI, NSMF, SS18L1, SH3KBP1, ITSN2, NIN, BCL11A, BRWD1, ZRANB1, QRICH1,
SEMAA4C, YTHDF1, PHIP, AP1AR, PRPF40A, PARVA, CDC42SE1, CDC42SE2, RTN4, STRIP2, HECW2, SEMAGA, ZSWIM6,
TRAK2, DOCKS5, NDEL1, ANKRD27, LARP4, RNF157, PDZD8, LRRK2, TTL, SH3D19, CAMSAP1, AGO4, BRWD3

BP

G0:0030900

forebrain
development

111/2564

4.31E-12

ADCYAPL, APAF1, APP, RHOA, ATP2B4, ATP7A, ATRX, AXL, BMPR1A, CDH2, CDK6, CREB1, CRK, DLX2, E2F1, EPHAS5,
EPHB2, ERBB4, ETS1, EZH2, FGF13, FGFR2, FYN, GSK3B, NRG1, DNAJB1, ID2, ID4, RBPJ, INHBA, KCNC2, KIF5B, LRP1,
MYH10, NEUROD1, NF1, NFIB, NTRK2, NR4A2, OPHN1, PAFAH1B1, PEX13, PITX1, PITX2, POU3F2, POU3F3, PRKG1, RELN,
PTEN, RARA, ROBO1, TRA2B, SKI, SLC1A2, SOX2, SRF, SSTR2, TACC1, TBX3, NR2F2, TSC1, WNT1, WNT5A, WNT2B, BTG2,
ARID1A, SEMAT7A, NCOA1, NUMB, NRP1, CDK5R1, SEMASA, DCLK1, NUMBL, SLIT2, RAPGEF2, ZEB2, ARPCS5, OLIG2, FRS2,
BTBD3, RAB3GAP1, PHLPP2, PLCB1, SATB2, SZT2, SUN1, SRGAP2, SLC7A11, CNTNAP2, LEF1, NIN, SLC38A2, NDE1,
GNG12, RTN4, ZSWIM6, BCL11B, MCPH1, TTC21B, PGAP1, AKNA, NDEL1, HOOK3, DOCK7, DIXDC1, FOXP2, EFHC1, LRRK2,
ARL13B, FBXO45

BP

G0:0060537

muscle tissue
development

111/2564

5.21E-10

RHOA, BCL2, BCL9, BMPRI1A, KLF5, CCNT2, CENPF, CREB1, CSRP2, CXADR, DDX5, DSG2, EDN1, EFNB2, EGR1, EP300,
EPHB1, ERBB3, ERBB4, FGF2, FGFR2, FKBP1A, FLNB, MTOR, G6PD, GATA6, GJAL, NRG1, HLF, HMGCR, HNRNPU,
HOXD10, FOXN2, ID2, IGF1, IGFBP5, RBPJ, JARID2, LOX, SMAD1, SMAD4, SMAD7, MEF2A, MEF2C, MEF2D, MEIS1, MTM1,
MYH10, MYLK, NF1, PDGFRA, PITX1, PKD2, PPARA, MED1, PPP3CA, PRKAAL, PRKAR1A, MAPK1, PTEN, RARA, RB1,
MAP2K4, SGCB, SGCD, SIX1, SKI, SLC9AL, SOX9, SRF, TBX3, NR2F2, TGFB2, TGFBR1, TGFBR2, TSC1, VEGFA, WNT5A,
YY1, BTG2, ARID1A, SORBS2, COPS2, NR1D2, YAP1, ZBTB18, SEMA3C, NEBL, PDLIM5, FRS2, AKAP13, TIPARP, GREM1,
CACYBP, LEF1, SIX4, SOX6, LUC7L, POGLUT1, NLN, HIVEP3, SAV1, AKIRIN1, MYLK3, FOXP2, OSR1, MTPN, SIK1, SMYD1,
ARID2, RBM24

BP

GO0:0071559

response to
transforming
growth factor
beta

79/2564

9.05E-10

ACVR2B, APAF1, RHOA, ZFHX3, BMPR1A, BMPR1B, BMPR2, ZFP36L1, ZFP36L2, RUNX3, CBL, COL1Al, CREB1, CREBBP,
CRK, EDN1, EP300, FBN1, FBN2, FGFR2, FYN, GCNT2, GLG1, NR3C1, HPGD, HSP90AB1, ID1, ITGA3, LIMS1, LOX, SMAD1,
SMAD2, SMAD4, SMAD5, SMAD7, MEF2C, PDE3A, PPM1A, PTPRK, ROCK1, RPS27A, SKI, SKIL, SOX5, SOX9, ADAM17,
ZEB1, TGFB2, TGFBR1, TGFBR2, THBS1, TP53, WNT1, WNT5A, YES1, USP9X, ADAM9, CLDN1, TGFBRAP1, ROCK2,
ONECUTZ2, USP15, PEG10, BAMBI, ZNF451, APPL1, HIPK2, ZBTB7A, TRIM33, NLK, RNF111, SOX6, PMEPA1, SMURF2,
ZNF703, PDGFD, VASN, ACVR1C, NPNT

BP

GO0:0010975

regulation of
neuron
projection
development

127/2564

1.13E-09

ABL2, ADAM10, ADCYAP1, ARF1, ARF6, RHOA, ARSB, BDNF, BMPR2, SCARB2, CDH2, CHN1, CRK, DBN1, DPYSL2, EFNB2,
EP300, EPHA4, EPHB2, EZH2, PTK2B, FGF13, FMR1, FN1, MTOR, FYN, GATA3, GDI1, GOLGA4, GSK3B, HGF, ID1, ITGAG,
ITGA3, LRP1, CAPRIN1, MAP1B, MAP2, MEF2C, MYO9A, NEDD4, NFE2L2, NRCAM, NTRK2, OPA1, PAFAH1B1, SERPINI1,
PMP22, POU3F2, PPP3CA, MAPK6, RELN, PTEN, PTK7, PTPRG, RAP2A, RET, ROBO1, SDC2, SFRP2, SKIL, SNAP25, SRF,
TIAM1, TSC1, UBE3A, VEGFA, VIM, VLDLR, WNT5A, FZD1, FZD4, SEMA7A, RAB11A, NRP1, CDK5R1, SEMAS5A, SLIT2,
MAP4K4, RAPGEF2, ULK2, IST1, ZEB2, MAGI2, DNM1L, UST, ABI2, PLXNC1, SEMA4D, SEMA3C, PDLIM5, CPEB3, SHANK2,




RIMS1, RAB21, UNC13A, SETX, MYCBP2, CAMSAP2, KIF13B, ADNP, GRIP1, SNAPIN, NSMF, SS18L1, ITSN2, ASAP1, NIN,
BCL11A, TMEM106B, RRN3, SEMA4C, YTHDF1, CCDC88A, TMEM30A, RTN4, HECW2, SEMAGA, ZSWIM6, TRAK2, NDEL1,
ITM2C, ANKRD27, RNF157, LRRK2, TTL, PAQR3

ACVR2B, JAG1, ANXAL, APAF1, AR, ARG2, BCL2, CA2, CENPF, COL4A1l, EFNB2, EGR1, EPHA4, EPHB2, ESR1, FBN1, FGF2,
FGFR2, GATA3, HAS2, FOXAL, HOXC11, HPGD, TNC, ID2, ID4, IL6R, ITGAG, ITGA3, LIF, SMAD1, SMAD2, SMAD4, SMADS5,

sp | Go00o165s ;’;‘;?;?]'ta' 94/2564 113509 |SMAD7, MEF2C, MME, MYOLE, NF1, NFIA, NKX3-1, PBX1, PDGFRA, PKD2, PLAG1, POU3F3, PTCH1, PTEN, RARA, RET,
' development : SIX1, SOX4, SOX9, STAT1, TGFB2, TGFBRL, TSC1, UBE3A, VEGFA, WNT1, WNT5A, WNT2B, TP63, NRP1, SGPL1, SLIT2,
MAGED1, MAGI2, BCL2L11, SPRY1, BASP1, YAP1, FRS2, TMED10, NIPBL, WWTRL, TIPARP, PYGO1, KLHL3, SEC61A1,
RRM2B, APH1A, GCNT4, SIX4, NLE1, AHI1, CEP55, LGR4, PDGFD, LZTS2, LRRK2, OSR1, NPNT, FMN1
post-embryonic ACVR2B, ATM, ATRX, BCL2, PRDM1, ERCC1, FBN1, FGFR2, MTOR, GATA3, GNAS, IGF2R, INPPLL, IREB2, ITPR1, SMAD2,
BP | G0:0009791 [FOS EMOYOY 39/2564 2.03E-09 |MECP2, MYOLE, NR4A2, PLAGL2, TGFBRL, VEGFA, FZD5, SGPL1, BCL2L11, SEMA3C, KDM5B, SZT2, TIPARP, GIGYF2,
P PYGO1, AGO2, SERP1, SOX6, ASH1L, PLEKHAL, ALX4, BCL11B, FOXP2
ADAM10, APP, ARF1, ARF4, ARF6, RHOA, CDC42, CRK, DBN1, EPHA4, EPHB1, EPHB2, EZH2, ACSL4, FMR1, MTOR, FYN,
dendrite GSK3B, ID1, CAPRIN1, MAP1B, MAP2, MECP2, MEF2A, MEF2C, NEDD4, SLC11A2, OPAL, PAFAH1B1, PAK2, PPP3CA,
BP |GO:0016358 [gelcios oy 73/2564 2.03E-09 |PRKGL, MAPK6, RELN, PTEN, RAP2A, SDC2, STRN, TIAM1, UBE3A, VLDLR, PICALM, KLF7, NRP1, CDK5R1, WASL, DCLKZ,
RAPGEF2, DNM1L, ABI2, SLC9A6, SEMA4D, PDLIMS5, CPEB3, BTBD3, SHANK2, RAB21, CAMSAP2, SRGAP2, GRIP1, NSMF,
SS18L1, MINK1, ASAP1, TRAPPC4, DCDC2, BCL11A, TMEM106B, DOCK10, HECW2, TRAK2, ANKRD27, LRRK2
ACP1, BCL2, CALM1, CALM2, CALM3, CDC25A, DUSP4, DUSP5, DUSP8, ENSA, EYA4, FKBP1A, MTOR, GNAI2, GSK3B,
HSP90ABL, JAK2, MGATS, MTM1, PPP1R12A, PPM1A, PPP1CC, PPP1R2, PPP2R1B, PPP2R2A, PPP2R2C, PPP2R5A,
protein PPP2RSE, PPP3CA, PPP3R1, PPP6C, PTBP1, PTEN, PTPN3, PTPN4, PTPN12, PTPN14, PTPRE, PTPRG, PTPRJ, PTPRK,
BP |G0:0006470 | dephosphorylatio|  91/2564 242E-09 |PTPRM, PTPRR, PTPRZ1, ROCK1, TSC1, YWHAB, PTP4A1, SHOC2, PTP4A2, PPM1D, CDC14A, RNGTT, MTMR3, MTMR,
n ROCK2, MINPP1, PHACTR2, MAGI2, CTDSPL, ARPP19, DUSP14, PTPN21, PTPRT, PPP6R1, PHLPP2, SWAP70, CAMTAL,
FBXW11, CTDNEP1, NSMF, PPA2, CTDSPL2, SSH1, RPRD1A, PPP6R3, PPP2R2D, CTTNBP2NL, SLC39A10, PDP2, PPP4R4,
RPRD1B, PPP1R3B, PPP1R15B, SSH2, SPPL3, UBLCP1, DUSP18, PPMI1L, PPP4R2, CNEP1R1
ADAM10, ADCY9, AR, ATP7A, PRDM1, BMPR1A, ZFP36L1, BTF3, DBN1, EDN1, BPTF, FGFR2, GABPA, GATA3, GATA6, GJAL,
GNA12, HCFC1, IGF1, RBPJ, JAG2, LIF, TM4SF1, SMAD2, SMAD4, MAFG, MBNLL, MFNG, MSH2, MYH9, MYH10, MYOLE,
in utero NASP, CNOT2, NPAT, OCRL, PDGFRA, PKD2, PLCG1, MED1, MAPK1, PTCH1, PTPRR, SKIL, SP3, SRF, STK3, STK4, TBX3,
BP [G0:0001701 | embryonic 101/2564 3.01E-09 |NR2F2, TGFBR1, TGFBR2, TP53, UBE2A, KDM6A, VEGFA, PCGF2, FZD5, FOSL1, CUL3, COPS3, NCOA1, COPS2, MED21,
development SH3PXD2A, MFN2, BCL2L11, GNA13, PLK4, SYF2, TANC2, SLC39A1, RRP7A, FLVCRL, LEF1, NLEL, RRN3, NCAPG2, SOX,
OTUD7B, RTN4, ZMIZ1, BIRC6, MIB1, ZFP14, ALS2, PPP4R4, TBLLXR1, VASH2, GGNBP2, TET1, CMIP, NDEL1, PHF6, GINS4,
UBR3, RUNDC1, AMOT, SMIM14, SLC25A34, RPL7L1
ANK3, FASLG, AR, ARL1, MYRF, SCARB2, CDC42, CLCN3, CREBL, F2R, GOLGA2, AGFG1, MYH9, MYH10, PAFAH1B1,
ATP8B1, SERPINE2, PIK3C3, PLSCR1, PPP2R2A, PRKCA, PRKCB, MAPK1, PTEN, RAB1A, RAB2A, RFX2, SPAST, SPTBNL,
endomembrane TGFB2, TMF1, BLZF1, USO1, VAMP4, RAB11A, WASL, VAPB, EIF2AK3, USP6NL, IST1, SEC16A, OPTN, STAM2, RTN3,
BP | G0:0020256 | system 113/2564 450E.09 | ARFGEF1, NEK6, RAB10, TMED10, SEC23IP, SEC31A, RAB3GAPL, RAB18, TMCCL, SYT11, CAMSAP2, DNAJC13, SYNEL,
: organization : SUN1, CTDNEP1, TMED3, CORO1C, ATL3, CHMP2B, TOR1AIP1, SERP1, RAB30, SEC61A1, ASAP1, TMEDS, VPS36, HOOK1,
CHMPS, VTAL, DYM, FNBP1L, TMEM38B, TMEM33, GOLPH3L, PI4K2B, PARP11, CHMP1B, RTN4, ATP8B2, RAB22A, ALS2,
GOLPH3, ATL2, MPP5, FA2H, TMEM43, VCPIP1, REEP4, NDEL1, VMP1, HOOK3, NEK9, SYTL4, FCHO2, LRRK2, WHAMM,
TMEM170A, TBC1D20, TANGO2, UBXN2B, VTI1A, TOR1AIP2, SPTSSB, ANO6, REEP3, TMED4, CNEP1R1, XKR6, MIA3
APC, APP, ATM, ZFP36L1, ZFP36L2, CSNK2A1, PTK2B, FOXO3, FMRL, GJAL, GNAI3, GSK3B, HMGB1, HSP90AAL, IGFL,
INSR, LDLR, LRP1, SMAD7, MSN, NEDD4, NFE2L2, NSF, PIK3CB, PIP4K2A, PPARA, PRKAAL, PRKCE, PTEN, RAD23A,
positive ROCK1, SNX1, SORL1, SOX9, TNFAIP3, TSC1, VCP, EZR, WNT5A, BTG2, EPM2A, CUL4B, ADAM9, USP13, ROCK2, TMEMS59,
8p | co:0009806 | regulation of 110/2564 463E.09 | RNF14, SOCS5, PUM1, RNF144A, RNF40, AREL1, MFN2, BCL2L11, OPTN, TOB1, TRIB1, HNRNPR, CAMKK2, WWP1, FAF1,
' catabolic : RNF139, CPEB3, RAB3GAP1, CNOT1, TNRC6B, GGA3, LARP1, SH3BP4, ARIH1, TIPARP, GIGYF2, ZBTB20, FBXLS5, PABPC,
process AGO2, SESN1, TNRC6A, TRIB2, CNOT7, UBQLN2, UBQLN1, RNFT1, WAC, DTL, VPS13C, ZC3HAV1, HECW2, TNRC6C,
SCOC, SMURF2, FYCOL, LPCAT1, SESN2, TMEM259, MTDH, TP53INP1, LRRK2, SOCS4, RNF19B, TRIM71, SESN3, RC3H1,
SH3D19, RNF217, TMTC3, RBM24, CNOT6L, YTHDF3, RNF144B
ACACB, ADRBL, APP, AR, BCL2, BDNF, BMPR1A, BMPR2, CREB1, DBN1, DPYSL2, EDN1, ERBB4, FGF2, FGF13, FGFR3,
FGFR2, FN1, FXN, MTOR, G6PD, GATA6, GDI1, GJAL, GOLGA4, GSK3B, IGF1, RBPJ, INSR, JARID2, LRP1, MAP1B, MAP2,
regulation of MEF2C, MEIS1, MTM1, NRCAM, PAFAH1B1, POU3F2, PPARA, PRKDC, MAPK1, PTCH1, PTEN, SFRP2, SIX1, SRF, STAT3,
BP |G0:0048638 | developmental 95/2564 5.17E-09 | STK3, STK4, TGFBR1, TGFBR2, VEGFA, EZR, WNT5A, YY1, SEMA7A, STC2, RAB11A, NRP1, SOCS2, CDK5R1, SGPLI,

growth

SEMASA, ULK2, IST1, BCL2L11, BASP1, YAP1, SEMA4D, SEMAS3C, RIMS1, RAB21, UNC13A, PLCB1, WWC1, ADNP, NIPBL,
SERP1, FLVCR1, ITSN2, SIX4, BCL11A, SEMA4C, MBD5, WWC3, RTN4, SEMAGA, SAV1, WWC2, TNKS2, NDEL1, RNF157,
TTL, SH3PXD2B




BP

G0:0071560

cellular response
to transforming
growth factor
beta stimulus

75/2564

5.25E-09

ACVR2B, APAF1, RHOA, BMPR1A, BMPR1B, BMPR2, ZFP36L1, ZFP36L2, CBL, COL1A1, CREB1, CREBBP, CRK, EDN1,
EP300, FBN1, FBN2, FGFR2, FYN, GCNT2, GLG1, NR3C1, HPGD, HSP90AB1, ID1, ITGA3, LIMS1, LOX, SMAD1, SMAD2,
SMAD4, SMAD5, SMAD7, MEF2C, PDE3A, PPM1A, PTPRK, RPS27A, SKI, SKIL, SOX5, SOX9, ADAM17, ZEB1, TGFB2,
TGFBR1, TGFBR2, THBS1, TP53, WNT1, WNT5A, YES1, USP9X, ADAMY, CLDN1, TGFBRAP1, ONECUT2, USP15, PEG10,
BAMBI, ZNF451, APPL1, HIPK2, ZBTB7A, TRIM33, NLK, RNF111, SOX6, PMEPAL, SMURF2, ZNF703, PDGFD, VASN, ACVRI1C,
NPNT

BP

G0:0060560

developmental
growth involved
in

morphogenesis

72/2564

5.25E-09

ALCAM, APP, AREG, BDNF, BMPR2, DBN1, DPYSL2, ESR1, FGF13, FGFR2, FN1, GDI1, GOLGA4, GSK3B, HSP90AA1,
HSP90AB1, TNC, LRP1, MAP1B, MAP2, NRCAM, PAFAH1B1, MED1, PTK7, SFRP2, SIX1, SOX9, SRF, TGFBR2, TIAM1, VCL,
VEGFA, WNT5A, USP9X, SEMA7A, RAB11A, NRP1, CDK5R1, SEMASA, DCLK1, SLIT2, ULK2, IST1, ZEB2, MAGI2, MED12,
SPRY1, SPRY2, YAP1, SLC9A6, SEMA4D, SEMA3C, KDM5B, RIMS1, RAB21, UNC13A, ADNP, FLRT3, AUTS2, ITSN2, NIN,
SIX4, BCL11A, SEMAA4C, RTN4, SEMAGA, RAPH1, NDEL1, LZTS2, RNF157, TTL, FMN1

BP

G0:0014706

striated muscle
tissue
development

103/2564

5.76E-09

RHOA, BCL2, BCL9, BMPR1A, KLF5, CCNT2, CENPF, CREB1, CXADR, DDX5, DSG2, EDN1, EFNB2, EGR1, EP300, EPHB1,
ERBB3, ERBB4, FGF2, FGFR2, FKBP1A, FLNB, MTOR, G6PD, GATAG6, GJA1, NRG1, HLF, HMGCR, HNRNPU, HOXD10,
FOXNZ2, ID2, IGF1, RBPJ, JARID2, LOX, SMAD1, SMAD4, SMAD7, MEF2A, MEF2C, MEF2D, MEIS1, MTM1, MYH10, NF1,
PDGFRA, PITX1, PPARA, MED1, PPP3CA, PRKAA1, PRKAR1A, MAPK1, PTEN, RARA, RB1, MAP2K4, SGCB, SGCD, SIX1, SKiI,
SLCY9AL, SRF, TBX3, NR2F2, TGFB2, TGFBR1, TGFBR2, TSC1, VEGFA, WNT5A, YY1, BTG2, ARID1A, SORBS2, COPS2,
NR1D2, YAP1, ZBTB18, SEMA3C, NEBL, PDLIM5, FRS2, AKAP13, GREM1, CACYBP, LEF1, SIX4, SOX6, LUC7L, NLN, HIVEP3,
SAV1, AKIRIN1, MYLK3, FOXP2, MTPN, SIK1, SMYD1, ARID2, RBM24

BP

G0:0030099

myeloid cell
differentiation

108/2564

5.76E-09

ACTN1, JAG1, APP, BCL6, BPGM, ZFP36L1, CA2, RUNX1, CBFB, CDC42, CDK6, CEBPG, CREB1, CREBBP, EP300, ETS1,
F2RL1, PTK2B, FASN, FBN1, FOXO3, MTOR, G6PD, GABPA, GATA3, GNAS, HMGB2, HOXA5, HOXA9, ID2, RBPJ, INHBA,
IREB2, JAK2, KIT, LBR, LIF, LOX, SMAD5, MEF2C, MEIS1, MEIS2, MITF, KMT2A, MYH9, NF1, NFKBIA, CNOT4, NOTCH2,
SLC11A2, PAFAHI1BI1, PIK3R1, PIP4K2A, PKNOX1, MED1, PRKCA, PRKCB, PURB, RARA, RB1, ARID4A, SP3, SRF, STAT1,
STATS3, TFRC, TGFBR2, THBS1, KLF10, TLR4, VEGFA, KAT6A, TNFSF11, PABPC4, KAT2B, SH3PXD2A, GAB2, MAFB, PTBP3,
TSPAN2, WASF2, TRIB1, TOB2, TNRC6B, AGO1, FOXP1, TNRC6A, OSTM1, FLVCR1, HIPK2, TMOD3, SENP1, LEF1, ZBTB7A,
KLF13, SNRK, NCAPG2, SOX6, KMT2E, TNRC6C, KMT2C, VPS33A, CDC73, KAT8, SFXN1, TMEM64, AGO3, AGO4

BP

GO0:0070997

neuron death

94/2564

1.10E-08

ADARB1, APAF1, APP, FASLG, RHOA, ATM, AXL, BCL2, BDNF, BID, CBL, CREB1, ATF2, EFNB2, EGR1, EIF2S1, EN1, EPHB1,
ERBB3, F2R, PTK2B, FOXO3, MTOR, FYN, G6PD, GABRB2, GATA3, GSK3B, HSP90AB1, JAK2, LRP1, MCL1, MECP2, MEF2C,
MAP3KS5, MSH2, NF1, NTF3, NTRK2, NR4A2, PPARA, PTPRZ1, RASAL, RB1, REL, REST, ROCK1, MAP2K4, SIX1, SLC9A1,
SOD2, SORL1, STAT3, STXBP1, TGFB2, THRB, TLR4, TP53, TP53BP2, TSC1, WNT1, WNT5A, BTG2, PICALM, FZD1, TP63,
NRP1, CDK5R1, BCL2L11, NAMPT, LANCL1, GPNMB, CHL1, RRAS2, TRIM2, ADNP, CLCF1, SLC7A11, NSMF, TOX3, HIPK2,
SIX4, SSH1, USP53, DDIT4, OXR1, SLC30A10, NMNAT1, CPEB4, TMEM259, FOXQ1, EGLN3, LRRK2, NCOA7

BP

GO0:0071383

cellular response
to steroid
hormone
stimulus

74/2564

1.36E-08

ADCYAP1, ANXAL, AR, RHOA, ATP1A2, ATP2B1, BRCA1, ZFP36L1, ZFP36L2, KLF9, RUNX1, CBFB, DDX5, EDN1, EP300,
ESR1, ESRRG, FOX03, NR6AL, NR3C1, FOXA1, HNRNPU, JAK2, NR3C2, NEDD4, NKX3-1, CNOT2, NR4A2, PPARA, MED1,
RAN, RARA, RB1, REST, RNF4, RORA, RORB, SKP2, SSTR2, NR2F2, THRB, NR2C2, UBE2L3, UBE3A, NCOA4, NCOA3,
NRIP1, ARID1A, TP63, NCOAL, PIAS2, CLOCK, RNF14, NCOR1, NR1D2, BCL2L11, YAP1, PGRMC2, ABHD2, AKAP13, CNOT1,
GRIP1, FOXP1, STRN3, LEF1, ZBTB7A, UBR5, ERRFI1, DDIT4, LMO3, PMEPAL, GPAM, CREBRF, KCTD6

BP

G0:0034330

cell junction
organization

82/2564

1.53E-08

ACTB, ACTN1, APC, ARF6, RHOA, BCL2, DST, CAPZA1, RUNX1, CBFB, CD151, CDC42, CDH2, CDH6, CDH11, CTNND1,
CXADR, DSG2, ECT2, F2R, F2RL1, PTK2B, FN1, GJA1, GPM6B, ITGA6, KRT5, LAMC1, LIMS1, LRP1, SMAD7, MYO9A, OPHN1,
PRKCA, PKN2, PTEN, PTPRJ, PTPRK, RAC1, RAP1B, ROCK1, SLC9A1, SNAI2, SRF, STRN, TGFB2, TGFBR1, THBS1, TJP1,
TSC1, UGTS8, VCL, VEGFA, FZD5, PIP5K1A, PKP4, NUMB, NRP1, CLDN1, NUMBL, MAP4K4, ROCK2, RAPGEF2, SLK, IQSEC1,
TESK2, SORBS1, RASSF8, CORO1C, CADM1, GRHL1, PERP, MPP5, ZNF703, VMP1, PARD6B, PHLDB2, MTDH, WHAMM,
CADM2, FMN1, OCLN

BP

G0:0007411

axon guidance

79/2564

1.70E-08

ALCAM, APBB2, APP, BDNF, BMPR1B, BMPR2, CHN1, DAG1, DOK1, DPYSL2, EFNB2, EPHA4, EPHAS5, EPHB1, EPHB2,
EPHB4, ERBB2, ETV1, FYN, GAB1, GATA3, KIF5C, LRP1, SMAD4, MYH10, NFIB, NRCAM, OPHN1, PIK3CB, PIK3R1, PLCG1,
PRKCA, MAPK1, RELN, PTCH1, PTPRM, RAC1, RET, ROBO1, SPTAN1, SPTBN1, TRIO, VEGFA, EZR, VLDLR, WNT5A, FZD3,
SEMAT7A, KLF7, UNC5C, NRP1, CDK5R1, SEMA5SA, RPS6KA5, SLIT2, NRXN1, GAB2, RANBPY, PLXNC1, SEMA4D, SEMA3C,
B3GNT2, CHL1, FRS2, PALLD, MYCBP2, FLRT3, FLRT2, SH3KBP1, SEMA4C, YTHDF1, ENAH, SEMAGA, ZSWIM6, NTN4,
BCL11B, EMB, UNC5D, RNF165

BP

G0:0010769

regulation of cell
morphogenesis
involved in
differentiation

84/2564

1.70E-08

ADAM10, RHOA, BDNF, BMPR2, CDC42, CDH2, CHN1, CRK, DBN1, DOCK1, DPYSL2, EPHA4, EPHB2, FGF13, FMR1, FN1,
GDI1, GOLGA4, GSK3B, HAS2, ID1, LIMS1, LRP1, CAPRIN1, MAP1B, MAP2, NEDD4, NRCAM, NTRK2, OPA1, PAFAH1B1,
POU3F2, PPP3CA, RELN, PTEN, RAC1, RAP2A, RET, ROBO1, SDC2, SKIL, SRF, TIAM1, UBE3A, VEGFA, WNT5A, SEMAT7A,
RAB11A, NRP1, CDK5R1, SEMAS5A, SLIT2, RAPGEF2, ULK2, IST1, ZEB2, DNMI1L, UST, ABI2, PLXNC1, SEMA4D, SEMA3C,
PDLIM5, RAB21, MYCBPZ2, KIF13B, ADNP, CORO1C, NSMF, SS18L1, NIN, SEMA4C, YTHDF1, AP1AR, RTN4, HECW2,
SEMAGA, ZSWIM6, TRAK2, DOCK5, NDEL1, ANKRD27, LRRK2, TTL




BP

G0:0097485

neuron
projection
guidance

79/2564

1.91E-08

ALCAM, APBB2, APP, BDNF, BMPR1B, BMPR2, CHN1, DAG1, DOK1, DPYSL2, EFNB2, EPHA4, EPHAS, EPHB1, EPHB2,
EPHB4, ERBB2, ETV1, FYN, GAB1, GATA3, KIF5C, LRP1, SMAD4, MYH10, NFIB, NRCAM, OPHN1, PIK3CB, PIK3R1, PLCG1,
PRKCA, MAPK1, RELN, PTCH1, PTPRM, RAC1, RET, ROBO1, SPTAN1, SPTBN1, TRIO, VEGFA, EZR, VLDLR, WNT5A, FZD3,
SEMATA, KLF7, UNC5C, NRP1, CDK5R1, SEMAS5A, RPS6KAS, SLIT2, NRXN1, GAB2, RANBP9, PLXNC1, SEMA4D, SEMA3C,
B3GNT2, CHL1, FRS2, PALLD, MYCBP2, FLRT3, FLRT2, SH3KBP1, SEMA4C, YTHDF1, ENAH, SEMAGA, ZSWIM6, NTN4,
BCL11B, EMB, UNC5D, RNF165

BP

G0:0060485

mesenchyme
development

79/2564

2.17E-08

JAG1, BCL2, BMPR1A, BMPR2, ZFP36L1, COL1A1l, DAG1, DDX5, EDN1, ERBB3, ERBB4, EZH2, FGFR2, FOXF2, FN1, MTOR,
GCNT2, GSK3B, HAS2, HGF, NRG1, FOXA1, HOXA5, RBPJ, SMAD2, SMAD4, SMAD7, MDM4, MEF2C, PITX2, PKD2, MAPK1,
PTEN, PTK7, RET, ROBO1, SFRP2, SIX1, SNAI2, SOX9, STAT1, TGFB2, TGFBR1, TGFBR2, TIAM1, WNT5A, HMGA2, SEMATA,
NRP1, SEMAS5A, NOLC1, ZEB2, PDCD6, SPRY1, BASP1, YAP1, SEMA4D, SEMA3C, CORO1C, BAMBI, WWTR1, GREM1,
PDCD4, LEF1, SIX4, BNC2, SEMA4C, POGLUT1, RTN4, SEMAGA, FBXL17, ZNF703, AKNA, FAM172A, KBTBDS, PHLDB2,
VASN, OSR1, RBM24

BP

G0:0072001

renal system
development

82/2564

2.17E-08

ACVR2B, JAG1, APAF1, ARG2, BCL2, CA2, CENPF, COL4A1, EFNB2, EGR1, EPHA4, FBN1, FGF2, FGFR2, GATA3, HAS2,
HOXC11, HPGD, ID2, IL6R, ITGAG, ITGAS3, LIF, SMAD1, SMAD2, SMAD4, SMADS5, SMAD7, MEF2C, MME, MYOL1E, NF1, NFIA,
NKX3-1, PBX1, PDGFRA, PKD2, POU3F3, PTCH1, RARA, RET, SIX1, SOX4, SOX9, STAT1, TGFB2, TGFBR1, TSC1, VEGFA,
WNT1, WNT5A, WNT2B, NRP1, SGPL1, SLIT2, MAGED1, MAGI2, BCL2L11, SPRY1, BASP1, YAP1, TMED10, NIPBL, WWTR1,
TIPARP, PYGO1, KLHL3, SEC61A1, RRM2B, APH1A, GCNTA4, SIX4, NLE1, AHI1, CEP55, LGR4, PDGFD, LZTS2, LRRK2, OSR1,
NPNT, FMN1

BP

G0:0016570

histone
modification

113/2564

2.20E-08

ATM, ATRX, BCL6, BMI1, BRCA1, CAMK2D, CCNA2, CHEK1, ATF2, CREBBP, EP300, EYA4, MECOM, EZH2, FMR1, GATA3,
HCFC1, HLCS, JAK2, JARID2, LIF, SMAD4, MECP2, KMT2A, MLLT6, NAP1L2, PRKAAL, PRKCA, PRKCB, ARID4A, KDM5A,
REST, SATB1, ATXN7, SKI, SKP1, SNAI2, TAF5, TP53, UBE2A, KDM6A, VEGFA, PCGF2, BRPF1, USP7, KAT6A, YEATS4,
HMGAZ2, NCOA3, CUL4B, HAT1, NCOAL, KAT2B, BAZ1B, RPS6KAS, TRIP12, GTF3C4, CLOCK, RNF40, USP15, PRMT3, CTCF,
KDM5B, BRD8, BAZ2A, MTF2, KDM2A, KDM4B, PHF8, RCOR1, RYBP, SUZ12, KAT6B, BRD1, NIPBL, ZNF451, AUTS2, PHF19,
TAF5L, BRPF3, LEF1, PHF20, WAC, UBRS5, ARID4B, RSF1, MSL2, RIF1, SETD5, MRGBP, KANSL3, YEATS2, ASH1L, KMTZ2E,
KMT2C, MEAF6, CDC73, TBL1XR1, SETD6, NAA50, TET1, EPC1, WDR82, KAT8, PCGF5, MYSM1, LRRK2, JDP2, NACC?2,
SMYD1, KANSLI1L, RNF168, TET3

BP

GO0:0050769

positive
regulation of
neurogenesis

116/2564

3.66E-08

ABL2, ADCYAP1, ARF1, RHOA, ARSB, BCL2, BCL6, BDNF, BMPR2, SCARB2, DAG1, DBN1, DLX2, E2F1, ECT2, EP300,
EPHA4, EPHB2, EZH2, PTK2B, FMR1, FN1, MTOR, FYN, GDI1, GOLGA4, HGF, FOXAL, ID2, IL6ST, ITGAG6, ITGA3, KIT, LIF,
LRP1, CAPRIN1, MAP1B, MEF2C, MME, NAP1L1, NAP1L2, NEURODI1, NFE2L2, NRCAM, NTRK2, OPA1, PAFAH1B1,
SERPINE2, SERPINI1, PLAG1, PPP1CC, MAPK6, RELN, PTEN, PTK7, PTPRZ1, RARA, REST, RET, ROBO1, SKIL, SRF, TCF4,
ZEB1, TCF12, TIAM1, VEGFA, VLDLR, WNT5A, FZD3, FZD1, FZD4, SEMA7A, NCOA1, NUMB, RAB11A, NRP1, SOCS2,
SEMASA, SPAGY, NUMBL, SLIT2, RAPGEF2, IST1, ZEB2, MAGI2, DNM1L, PLXNC1, OLIG2, SEMA4D, CPEB3, SHANK2,
RIMS1, RAB21, SPEN, UNC13A, ZNF609, SETX, ADNP, DICER1, GRIP1, CLCF1, MMD, NIPBL, NSMF, SS18L1, ITSN2, NIN,
TMEM106B, RRN3, TMEM30A, SEMAGA, TGIF2, NDEL1, ANKRD27, RNF157

BP

G0:0045787

positive
regulation of cell
cycle

100/2564

3.67E-08

ANXA1, APP, RHOA, ATM, ATRX, CCND1, BRCA1, CCND2, CCNT1, CCNT2, CDC25A, CDC42, CHEK1, CKS1B, DDX3X, E2F1,
ECT2, EDN1, EP300, EREG, EZH2, FGFR2, GATA6, HCFC1, FOXA1, HNRNPU, HSPA2, HSP90AB1, ID2, IGF1, INSR, MDM4,
MECP2, MEIS2, NKX3-1, CNOT2, CNOT4, NPM1, PAFAH1B1, PBX1, PKD2, MED1, PRKCA, PRKCE, PKN2, RAD23A, RARA,
RB1, RPS6KB1, SOX4, SPAST, ADAM17, TBX3, DYNLT3, TFDP1, TFDP2, TGFB2, TP53, TPR, UBE2E2, WNT5A, BTG2, FOSL1,
HMGAZ2, CUL4B, CUL3, PKP4, CDC14A, RAB11A, CDK5R1, CCPG1, KIF3B, ROCK2, KIF23, BCL2L11, PLK4, CNOT1, PLCB1,
NIPBL, ANKRD17, TMOD3, CNOT7, GPSM2, TRIAP1, DTL, PHIP, SMPD3, KMT2E, MEPCE, CNOT6, YTHDC2, CDC73,
RAB11FIP4, NUDT16, UBXN2B, TTL, CCNYL1, CNOT6L, STXBP4, GEN1

BP

G0:0021955

central nervous
system neuron
axonogenesis

21/2564

4.98E-08

ADARB1, CDH11, EPHA4, EPHB1, EPHB2, HSP90AAL, HSP90AB1, NFIB, NR4A2, PAFAH1B1, PTEN, DCLK1, B4GALTS6,
B4GALTS, SLIT2, ZEB2, MYCBP2, SZT2, NIN, NDEL1, FBXO45

BP

G0:0016050

vesicle
organization

87/2564

5.98E-08

AP1G1, ANXA1, FASLG, SHROOM2, AREG, ARF1, BCL2, SCARB2, CLCN3, CREB1, F2R, GNAI3, GOLGA2, AGFG1, INSIG1,
KIF5B, RAB8A, NSF, PAFAH1B1, SERPINE2, PIK3C3, PPP6C, RAB1A, RFX2, SNAP25, STXBP1, VAMP1, TMF1, PICALM,
EEAL, STX7, CUL3, USO1, VAMP4, RAB11A, WASL, VAPB, VAPA, VAMP3, TGFBRAP1, SEC24C, ZFYVEL1S6, IST1, ZEB2,
TBC1D4, SEC16A, PDCD6, CNIH1, STAM2, TFG, VAVS3, VTI1B, TMED10, SEC23IP, PPP6R1, SEC31A, TMCC1, UNC13A,
ANKRD28, DNAJC13, SNAPIN, CORO1C, CD2AP, CHMP2B, VPS36, HOOK1, TRAPPC4, CHMP5, VTAL, RAB14, FNBPIL,
GOLPH3L, PPP6R3, PI4K2B, SAR1A, CHMP1B, RAB22A, ALS2, KIF13A, GOLPH3, ANKRD27, HOOK3, HPS4, MCFD2,
TBC1D20, VTI1A, MIA3

BP

G0:0043087

regulation of
GTPase activity

116/2564

6.34E-08

ABR, ADCYAP1, ADRB1, ALDH1A1, ARHGAPS5, BCL6, BNIP2, CHM, CHML, CHN1, CRK, DOCK1, ECT2, EPHA4, EPHAS,
ERBB2, EZH2, F2R, F2RL1, PTK2B, MTOR, GDI1, GNAQ, GSK3B, AGFG1, ITGAG, IPO5, LIMS1, MYO9A, NF1, NTF3, NTRK2,
OCRL, OPHN1, PAFAH1B1, PRKG1, RASAL, RP2, CCL20, TIAM1, TSC1, WNT5A, EVI5, PICALM, PIP5K1A, PKP4, NRP1,
ASAP2, RABEP1, SLIT2, ARHGAP29, MAP4K4, RASAL2, RAPGEF2, USP6NL, DOCK4, ARHGAP32, TBC1D4, RABGAPIL,
IQSEC1, DNMI1L, RASGRP1, FAM13A, PLXNC1, RASA4, SPRY1, SPRY2, NET1, VAV3, SEMA4D, ARFGEF1, RALBP1,




RAB11FIP2, RAB3GAP1, LRCH1, SNX13, PLCB1, DOCK9, ARHGEF12, SRGAP2, CORO1C, RABGAP1, SH3BP4, TBC1D10B,
GAPVD1, RGS17, GIT1, ASAP1, FAM13B, RAPGEF6, ERRFI1, ARHGAP17, DOCK10, TBC1D22B, DEPDC1, CDC42SEL1,
RALGAPB, ALS2, WNK1, DOCKS5, NDEL1, ARHGAP24, ANKRD27, DOCK7, ARAP2, LRRK2, TBC1D20, SGSM1, CPEB2,
STXBP5, DOCK11, RUNDC1, AMOT, DENND1B, RICTOR, RGPD8

ATM, ATRX, BCL6, BMI1, BRCA1, CAMK2D, CCNA2, CHD1, CHEK1, ATF2, CREBBP, EP300, EYA4, MECOM, EZH2, FMR1,
GATAS, HCFC1, HLCS, JAK2, JARID2, LIF, SMAD4, MECP2, KMT2A, MLLT6, NAP1L2, PRKAAL, PRKCA, PRKCB, ARID4A,
KDM5A, REST, SATB1, ATXN7, SKI, SKP1, SNAI2, TAF5, TP53, UBE2A, KDM6A, VEGFA, PCGF2, BRPF1, USP7, KAT6A,

covalent
, . YEATS4, HMGA2, NCOA3, CUL4B, HAT1, NCOAL, KAT2B, BAZ1B, RPS6KAS, TRIP12, GTF3C4, CLOCK, RNF40, USP15,
BP 1G0:0016569 fnh(;gir}i‘g;'t?on 115/2564 6.52E-08 | pR\MT3, CTCF, KDM5B, BRDS, BAZ2A, MTF2, KDM2A, KDM4B, PHF8, RCOR1, RYBP, SUZ12, KAT6B, BRD1, NIPBL, ZNF451,
AUTS2, PHF19, TAF5L, BRPF3, LEF1, PHF20, WAC, UBR5, ARID4B, RSF1, MSL2, RIFL, SETD5, MRGBP, KANSL3, YEATS2,
ATF7IP, ASH1L, KMT2E, KMT2C, MEAF6, CDC73, TBLIXR1, SETD6, NAA50, TET1, EPC1, WDR82, KATS, PCGF5, MYSML,
LRRK2, JDP2, NACC2, SMYD1, KANSL1L, RNF168, TET3
ADAM10, CDC42, DBN1, EPHA4, EPHBL, EPHB2, FMRL, FYN, GSK3B, ID1, CAPRINL, MAP2, MEF2A, NEDD4, SLC11A2,

80 |Gco0osssra|dendite 20/2564 653508 |OPAL PAFAHIBL PPP3CA, RELN, PTEN, RAP2A, SDC2, TIAML, UBE3A, VLDLR, PICALM, KLF7, NRP1, CDK5RL, WASL,

: morphogenesis : DCLK1, RAPGEF2, DNM1L, ABI2, SEMA4D, PDLIM5, BTBD3, SHANK2, RAB21, NSMF, SS18L1, MINK1, DCDC2, TMEM1068,
DOCK10, HECW2, TRAK2, ANKRD27, LRRK2
steroid hormone AR, RHOA, BRCAL, RUNXL, CBFB, DDX5, EP300, ESRL, ESRRG, NR6AL, NR3C1, FOXAL, JAK2, NR3C2, NEDD4, NKX3-1,
8 | co0043401 | Mediated 58/2564 676508 | CNOT2, NR4A2, PPARA, MEDL, RAN, RARA, RBL, RNF4, RORA, RORB, SKP2, NR2F2, THRB, NR2C2, UBE3A, NCOA4,
: signaling : NCOA3, NRIP1, ARIDIA. TP63, NCOAL, PIAS2, CLOCK, RNF14, NCOR1, NR1D2, YAP1, PGRMC2, ABHD2, AKAP13, CNOT1,
pathway GRIP1, FOXP1, STRN3, LEF1, ZBTB7A, UBR5, LMO3, PMEPA1, GPAM, CREBRF, KCTD6
ARF6, RHOA, KRIT1, CDC42, CRK, EPHBL, PTK2B, FGF13, GATA3, GSK3B, HSP90AAL, HSP90ABL, MAP1B, MAP2, MAP4,
80 | co0030010 | eStablishment of | 4o, 2 esE.08 | MSN, MYHO, MYO9A, OPHNL, PAFAH1BL, PTK7, RAP1B, ROCKL, WEEL, WNTS5A, ROCK2, UST, SPRY1, SPRY2, ARFGEFL,
: cell polarity : RAB10, RAB11FIP2, WWC1, GPSM2, NDE1, FRMD4A, BCCIP, GOLPH3, MPP5, MCPH1, NDEL1, SNX27, DOCK7, UBXN2B,
AMOT, AMOTL1, RICTOR
ACVR2B, XIAP, RHOA, BMPR1A, BMPR1B, BMPR2, RUNX2, CBL, CREB1, CREBBP, DDX5, EGR1, EP300, FBNL, FBN2,
transmembrane FKBP1A, GCNT2, GLG1, HFE, HIVEP1, HPGD, HSP90AB1, ID1, RBPJ, IGSF1, INHBA, ITGA3, LNPEP, LOX, SMAD1, SMAD2,
receptor protein SMAD4, SMAD5, SMAD7, PCSK6, PPM1A, PTPRK, RPS27A, SFRP2, SKI, SKIL, SORL1, SPTBN1, ADAM17, ZEB1, TGFB2,

BP |G0:0007178 | serine/threonine |  91/2564 8.62E-08 | TGFBRI, TGFBR2, THBS1, TP53, UBE2D1, UBE2D3, VIM, WNT1, WNT5A, USPOX, FZD1, ADAMO, TGFBRAP1, ONECUT2,
kinase signaling ZFYVE16, MAGI2, USP15, TOB1, FSTL1, PEG10, BAMBI, WWTR1, ZNF451, APPL1, GREM1, PDCDA4, HIPK2, LEF1, ZBTB7A,
pathway CTDSPL2, TRIM33, NLK, RNF111, SMPD3, PMEPAL, TGIF2, UBE20, GREM2, SMURF2, ZNF703, VASN, ACVR1C, PPM1L,

NPNT, RNF165

FASLG, RHOA, ATM, AXL, BCL2, BDNF, CBL, CREB1, ATF2, EFNB2, EGRL, EIF2S1, ENL, EPHB1, ERBB3, F2R, PTK2B,

FOXO3, MTOR, FYN, G6PD, GABRB2, GATA3, GSK3B, HSP90AB1, JAK2, LRP1, MCL1, MECP2, MEF2C, MAP3K5, MSH2, NF1,
8 | GO1901214 | reQulation of 8412564 662508 | NTF3. NTRK2, NR4A2, PPARA, PTPRZL, RASAL REL, REST, ROCK1, MAP2K4, SIX1, SOD2, SORLL, STAT3, STXBP1, TGFB2,

' neuron death : TLR4. TP53, TP53BP2, TSC1, WNT1, WNT5A, BTG2, PICALM, FZD1, NRP1, CDK5R1, BCL2L11, LANCL1, GPNMB, CHL1,

RRAS2, TRIM2, ADNP. CLCF1, SLC7A11, NSMF, TOX3, HIPK2, SIX4, SSH1, DDIT4, OXR1, SLC30A10, NMNAT1, CPEBA,

TMEM259, FOXQ1, EGLN3, LRRK2, NCOA7

ADCYAP1, AK4, ANXAL, AR, AREG, ARF6, ARHGAP5, ATM, ATP7A, CCND1, BCL2, BMPR1A, CEBPG, CREB1, DAG1, ERBB4,

ESR1, ETS1, EZH2, FASN, FGFR2, GATA3, GATA6, GJAL, HFE, HGF, NRG1, FOXA1, HOXA5, HOXA9, TNC, ID2, ID4, IGF2R,

gland IGFBPS5, RBPJ, INSR, JAK2, JARID2, SMAD2, SMAD4, MET, MSN, NF1, NFIB, NKX3-1, PBX1, PDGFRA, SERPINE2, PITX1,
BP |Gowooag7az|gane 107/2564 8.62E-08 | PITX2, PKD2, PKM, PLAGL, POU3F2, MED1, PRKDC, MAPK1, PRLR, PTCH1, PTEN, PTPN3, RARA, ROBO1, SIX1, SNAI2,
P SOX2, SOX9. SP3, SRF, TBX3, TGFB2, TGFBR1, TGFBR2, THRB, TNFAIP3, UBE3A. VEGFA, WNT1, WNT5A, XBP1, CUL3,
TNFSF11, TP63, NCOA1L, NRP1, SOCS2, CLDN1, ONECUT2, RB1CC1, MAFB, BCL2L11, SEMA3C, KDM5B, FRS2, SEC63,
ZBTB1, LEF1, SIX4, BTBD7, ASH1L, RTN4, NTN4, BCL11B, FA2H, ZNF703, ZDHHC21
ACVR2B, JAGL, APAF1, ARG2, BCL2, CA2, CENPF, EFNB2, EGRL, EPHA4, FBNL, FGF2, FGFR2, GATA3, HAS2, HOXC11,
dney HPGD, ID2, IL6R, ITGA3, LIF, SMAD1, SMAD2, SMAD4, SMADS5, SMAD7, MEF2C, MME, MYO1E, NF1, NKX3-1, PBXL,
BP |GO:0o01822|KANSY 7712564 8.00E-08 | PDGFRA, PKD2, POU3F3, PTCH1, RARA, RET, SIX1, SOX4, SOX9, STAT1, TGFB2, TGFBR1, TSC1, VEGFA, WNT1, WNT2B,
P NRP1, SGPLL, SLIT2, MAGED1, MAGI2, BCL2L11, SPRY1, BASP1, YAP1, TMED10, NIPBL, WWTRZ, TIPARP, PYGO1, KLHL3,
SEC61AL, RRM2B, APH1A, GCNTA4, SIX4, NLEL, AHI1, LGR4, PDGFD, LZTS2, LRRK2, OSR1, NPNT, FMN1
regulation of APC. RHOA. BICD1, BRCAL, CHEK1, CLTC, DYRKI1A, FGF13, GSK3B, HNRNPU, KIF11, STMN1, MAP1B, MAP2, MECP2, MET,
8p | co:0070507 | Microtubule 5812564 020E.08 | MIDL NPML, PAFAH1BI, PRKAAL RACL, RNF4, SPAST, TPR, XPOL, SMC1A, KAT2B, CDKSRL, ROCK2, STAGL, PLK4,
' cytoskeleton : STAG2, MAPRE1, TPX2, CAMSAP2, BICD2, EML2, CHMP2B, SENP6, GPSM2, NIN, CHMP5, CHMP1B, TAOK1, SLAIN2,
organization MID1IP1, CEP97, MCPH1, MAP9, RAB6C, DIXDC1, NAV3, PHLDB2, CCSAP, UBXN2B, TTBK2, CAMSAP1, GEN1
8 | Go:004s193 | GOl vesicle 94/2564 1 28E.07 | AP1G1, ANK3, AREG, ARFL, ARF3, ARF4, ARLL, CAPZAL, CAPZA2, DYNCLLI2, ACSL3, GOLGA2, GOLGA4, INSIGL, KIF11,

transport

LAMP1, RAB8BA, MYO1B, MYO5A, NSF, PPP6C, RAB1A, RAB6A, RP2, SNX1, SORL1, SPAST, SPTAN1, SPTBN1, VCP, CUL3,




BLZF1, USO1, NAPG, SEC22C, RABEP1, VAPB, VAPA, VAMP3, KIF3B, KIF23, SCAMP1, SEC24C, SEC16A, PDCDG6, ATP9A,
OPTN, CNIH1, TFG, COGS5, VTI1B, EXOC5, RAB10, TMED10, SEC23IP, RNF139, PPP6R1, SEC31A, MON2, GGAS3, ANKRD28,
DDHD2, BICD2, TMED3, KIF4A, KLHL20, RAB30, TMED5, GOLGA7, DCTN4, ERGIC2, TRAPPC4, RAB14, VPS13C, GOLPH3L,
PPP6R3, CCDC91, AP1AR, SAR1A, GOPC, ERGIC1, KIF13A, GOLPH3, PGAP1, SLC10A7, RAB6C, DCTN5, MCFD2, LRRK2,
WHAMM, TBC1D20, VTI1A, TMED4, MIA3

BP

G0:0021537

telencephalon
development

71/2564

1.43E-07

RHOA, ATP2B4, CDH2, CDK6, CRK, DLX2, EPHAS5, EPHB2, ERBB4, EZH2, FGF13, GSK3B, NRG1, ID2, ID4, INHBA, KIF5B,
LRP1, MYH10, NEURODI1, NF1, NFIB, NTRK2, PAFAH1B1, PEX13, POU3F2, POU3F3, RELN, PTEN, RARA, ROBO1, TRA2B,
SKI, SLC1A2, SRF, TACC1, TSC1, WNT5A, BTG2, SEMA7A, NCOA1, NUMB, NRP1, CDK5R1, NUMBL, SLIT2, ZEB2, BTBD3,
PHLPP2, PLCB1, SZT2, SUN1, SRGAP2, SLC7A11, CNTNAP2, LEF1, NIN, SLC38A2, NDE1, GNG12, RTN4, ZSWIM6, BCL11B,
MCPH1, NDEL1, DIXDC1, FOXP2, EFHC1, LRRK2, ARL13B, FBX0O45

BP

G0:0061458

reproductive
system
development

106/2564

1.62E-07

ADCYAP1, ANXAL, AR, ATM, ATRX, AXL, CCND1, BCL2, BCL2L2, PRDM1, BMPR1B, BMPR2, ZFP36L1, CBL, ERCC1, EREG,
ESR1, FANCA, BPTF, FGFR2, FOXF2, FOXO3, GATA3, GATAG6, GJAL, HMGB2, FOXA1, HOXA9, HSP90AB1, TNC, ID4, RBPJ,
INHBA, INSR, ITGBS, KIT, LIF, SMAD4, MAP3K4, MME, MSH2, NASP, NKX3-1, PDGFRA, SERPINE2, PKD2, PLAG1, MED1,
MAPK1, PTCH1, PTEN, PTGS2, PTX3, RARA, ARID4A, KDM5A, SFRP2, SOX9, SP3, STK3, STK4, TBX3, NR2F2, TGFB2,
TGFBR1, TMF1, UBE3A, VEGFA, WNT5A, WNT2B, FZD5, NCOA4, FOSL1, NRIP1, ARID1A, FZD4, STC2, TP63, NCOAL,
ADAM19, SGPL1, SLIT2, BCL2L11, BASP1, PLK4, KDM5B, FRS2, FNDC3A, PATZ1, NIPBL, TIPARP, DAZAP1, LEF1, ARID4B,
SIX4, PLEKHAS, LGR4, ASHIL, BIRC6, PLEKHA1, VASH2, GGNBP2, TBC1D20, OSR1, RNF38, AGO4

BP

G0:0032886

regulation of
microtubule-
based process

64/2564

1.77E-07

APC, RHOA, BICD1, BRCAL, CHEK1, CLTC, DIAPH1, DYRK1A, ERBB2, FGF13, GSK3B, HNRNPU, KIF11, LAMP1, STMN1,
MAP1B, MAP2, MECP2, MET, MID1, NPM1, PAFAH1B1, PRKAAL, RAC1, RNF4, SPAST, TPR, XPO1, SMC1A, KAT2B, CDK5R1,
ROCK2, STAG1, PLK4, STAG2, MAPRE1, TPX2, CAMSAP2, BICD2, EML2, CHMP2B, SENP6, GPSM2, NIN, CHMP5, RHOT1,
CHMP1B, KLHL42, TAOK1, SLAIN2, MID1IP1, CEP97, MCPH1, TTC21B, MAP9, RAB6C, DIXDC1, NAV3, PHLDB2, CCSAP,
UBXN2B, TTBK2, CAMSAP1, GEN1

BP

G0:0001503

ossification

99/2564

1.95E-07

ACVR2B, JAG1, AREG, RHOA, ATP2B1, BCL2, BMPR1A, BMPR1B, BMPR2, RUNX2, CBFB, CDH11, CDK6, CLTC, COL1A1,
COL5A2, COL13A1, DDX5, PTK2B, FASN, FBN2, FGFR3, FGFR2, GJA1, GNAS, GPM6B, HGF, HNRNPC, HNRNPU, TNC, ID1,
ID2, ID4, IGF1, IGFBP5, RBPJ, IL6R, IL6ST, INPPL1, LOX, SMAD1, SMAD5, MEF2C, MEF2D, MMP2, MMP16, NELL1, NF1,
DDR2, PBX1, MAPK1, PTCH1, PTGS2, REST, RORB, SFRP2, SKI, SNAI2, SOX2, SOX9, SP3, SPARC, TGFB2, KLF10, WNT5A,
FZD1, SEMAT7A, TNFSF11, TP63, FGF18, EIF2AK3, MINPP1, TOB1, GPNMB, SEMA4D, TOB2, RRAS2, ITGA11, ZHX3, SATB2,
DNAJC13, SUN1, GTPBP4, NIPBL, WWTR1, GREM1, LEF1, TMEM38B, LGR4, SMPD3, TXLNG, ANKH, IFT80, SMOC1, OSR1,
TMEM64, ANO6, NPNT, SH3PXD2B

BP

G0:0048762

mesenchymal
cell
differentiation

64/2564

2.06E-07

JAG1, BCL2, BMPR1A, COL1A1l, DAG1, DDX5, EDN1, ERBB4, EZH2, FGFR2, FOXF2, FN1, MTOR, GCNT2, GSK3B, HAS2,
HGF, NRG1, FOXA1, RBPJ, SMAD2, SMAD4, SMAD7, MEF2C, PITX2, MAPK1, PTEN, RET, SFRP2, SNAI2, SOX9, STAT1,
TGFB2, TGFBR1, TGFBR2, TIAM1, WNT5A, HMGA2, SEMA7A, NRP1, SEMASA, NOLC1, ZEB2, PDCD6, SPRY1, SEMA4D,
SEMAS3C, CORO1C, BAMBI, WWTR1, GREM1, PDCD4, LEF1, SEMA4C, RTN4, SEMAGA, FBXL17, ZNF703, AKNA, FAM172A,
KBTBDS8, PHLDB2, VASN, OSR1

BP

G0:0048608

reproductive
structure
development

105/2564

2.06E-07

ADCYAP1, ANXAL, AR, ATM, ATRX, AXL, CCND1, BCL2, BCL2L2, PRDM1, BMPR1B, BMPR2, ZFP36L1, CBL, ERCC1, EREG,
ESR1, FANCA, BPTF, FGFR2, FOXF2, FOXO3, GATA3, GATA6, GJAL, HMGB2, FOXA1, HOXA9, HSP90AB1, TNC, ID4, RBPJ,
INHBA, INSR, ITGBS, KIT, LIF, SMAD4, MAP3K4, MME, MSH2, NASP, NKX3-1, PDGFRA, SERPINE2, PKD2, PLAG1, MED1,
MAPK1, PTCH1, PTEN, PTGS2, PTX3, RARA, ARID4A, KDM5A, SFRP2, SOX9, SP3, STK3, STK4, TBX3, NR2F2, TGFB2,
TGFBR1, TMF1, UBE3A, VEGFA, WNT5A, WNT2B, FZD5, NCOA4, FOSL1, NRIP1, ARID1A, FZD4, STC2, TP63, NCOAL,
ADAM19, SGPL1, SLIT2, BCL2L11, BASP1, PLK4, KDM5B, FRS2, FNDC3A, PATZ1, NIPBL, TIPARP, DAZAP1, LEF1, ARID4B,
SIX4, LGR4, ASH1L, BIRC6, PLEKHAL, VASH2, GGNBP2, TBC1D20, OSR1, RNF38, AGO4

BP

G0:0031346

positive
regulation of cell
projection
organization

96/2564

2.12E-07

ABL2, ADCYAP1, APC, ARF1, RHOA, ARSB, ATP7A, BDNF, BMPR2, SCARB2, CDC42, DBN1, EP300, EPHA4, EPS8, EZH2,
F2RL1, PTK2B, FMR1, FN1, MTOR, FYN, GDI1, GOLGA4, GPM6A, HGF, ITGAG, ITGA3, KIT, LRP1, CAPRIN1, MAP1B, NFE2L2,
NTRK2, OPA1, PAFAH1B1, SERPINI1, MAPK6, RELN, PTK7, RAC1, RALA, RET, ROBO1, SKIL, SRF, TGFBR1, TIAM1, VEGFA,
VLDLR, WNT1, WNT5A, FZD1, FZD4, SEMA7A, RAB11A, NRP1, WASL, SEMASA, SLIT2, RAPGEF2, CCP110, IST1, ZEB2,
MAGI2, DNM1L, PLXNC1, WASF2, SEMA4D, CDC42EP3, NCKAP1, CPEB3, SHANK2, RIMS1, RAB21, UNC13A, SETX, ADNP,
GRIP1, RHOQ, CORO1C, SS18L1, AUTS2, ITSN2, NIN, TMEM106B, RRN3, FNBP1L, CCDC88A, TMEM30A, AKIRIN1, NDEL1,
ANKRD27, NAV3, RNF157, DOCK11

BP

G0:0048511

rhythmic process

79/2564

2.37E-07

AHR, ZFHX3, AXL, BMPR1B, KLF9, CREB1, CREBBP, CSNK2A1, DDX5, DYRK1A, EGR1, EP300, EREG, ESR1, ETS1, EZH2,
FOXO3, MTOR, GFPT1, GNAQ, GSK3B, HAS2, HLF, HNRNPU, ID1, ID2, ID4, INHBA, KMT2A, NPAS2, NTRK2, SERPINEL1,
PDGFRA, PPARA, PPP1CC, PRKAAL, PRKDC, PTEN, PTX3, KDM5A, RORA, RORB, SP1, TGFB2, KLF10, TP53, UBE3A, USP7,
NRIP1, USP9X, FZD4, NCOAL, KAT2B, CDK5R1, SGPL1, SLIT2, ROCK2, MAGED1, CLOCK, NCOR1, NR1D2, DNM1L, NAMPT,
HNRNPR, ENOX2, NCOA2, KDM5B, CBX3, KDM2A, SETX, MYCBP2, FBXW11, ADNP, FBXL3, DTL, LGR4, ARNTL2, PLEKHA1,
SIK1




BP

G0:0032535

regulation of
cellular
component size

93/2564

3.13E-07

ADD3, ARF1, ARF6, RHOA, ATP7A, BDNF, BMPR2, CAPZA1, CAPZA2, CLCN3, CREB1, DBN1, DPYSL2, EDN1, CLN8, EPSS,
F2RL1, PTK2B, FER, FGF13, FN1, MTOR, GDI1, GOLGA4, GSK3B, HSP90ABL1, IL7R, LRP1, MAP1B, MAP2, MSN, NRCAM,
PAFAH1B1, PRKCE, PTEN, RAB3B, RAC1, RASAL, RET, SLC12A2, SPTAN1, SPTBN1, SRF, TMSB4X, TSC1, VEGFA, EZR,
WNT5A, PICALM, SEMAT7A, RAB11A, NRP1, CDK5R1, WASL, SEMA5A, SLIT2, ULK2, IST1, RB1CC1, SLC12A6, AKT3, ARPCS,
ACTRS, ABI2, VAV3, SEMA4D, SEMA3C, ARPC1A, ARFGEF1, CDC42EP3, NCKAP1, RAB21, SWAP70, ADNP, TMOD3, TMOD2,
HP1BP3, SEMA4C, AP1AR, SPIREL, RTN4, RAB22A, SEMAGA, ALS2, NDEL1, TMEM123, WHAMM, JMY, MTPN, TTL, ANOG,
RICTOR, FMN1

BP

G0:0016049

cell growth

114/2564

3.13E-07

ADAM10, ALCAM, APBB2, APP, RHOA, BCL2, BCL6, BDNF, BMPR2, BTG1, CAMK2D, CDC42, CSNK2A1, DBN1, DDX3X,
DPYSL2, EDNL1, EIF4G2, ERBB2, EXTL3, PTK2B, FGF13, FN1, FXN, MTOR, G6PD, GDI1, GJAl1, GOLGA4, GSK3B, HSP90AA1,
HSP90AB1, IGF1, IGFBPS5, INHBA, LRP1, SMAD4, MAP1B, MAP2, NRCAM, PAFAH1B1, SERPINE2, PPARA, PTPRJ, RB1,
RPS6KA3, MAP2K4, SFRP2, SGK1, SLC9A1, SOX9, SRF, ADAM17, TGFB2, TGFBR1, TGFBR2, TIAM1, TP53, VCL, VEGFA,
WNT5A, YY1, USP9X, SORBS2, SEMA7A, BLZF1, RAB11A, NRP1, SOCS2, CDK5R1, SEMASA, DCLK1, SLIT2, ULK2,
SERTAD2, IST1, ZEB2, NME6, NET1, SLC9A6, SEMA4D, SEMA3C, PDLIM5, AKAP13, RIMS1, RAB21, UNC13A, ADNP,
SH3BP4, SGK3, FLRT3, AUTS2, ITSN2, LEF1, NIN, BCL11A, SEMA4C, USP47, CDKN2AIP, RTN4, NDRG3, SEMAGA, RAPH1,
CDC73, ADIPOR2, NDEL1, SESN2, KIAA1109, RNF157, DCUN1D3, DCBLD2, MTPN, TTL, C80rf44-SGK3

BP

G0:0008361

regulation of cell
size

55/2564

3.56E-07

RHOA, ATP7A, BDNF, BMPR2, CLCN3, CREB1, DBN1, DPYSL2, EDN1, CLN8, FGF13, FN1, MTOR, GDI1, GOLGA4, GSK3B,
HSP90AB1, IL7R, LRP1, MAP1B, MAP2, MSN, NRCAM, PAFAH1B1, PTEN, RAC1, RET, SLC12A2, SRF, TSC1, VEGFA, WNT5A,
SEMATA, RAB11A, NRP1, CDK5R1, SEMASA, ULK2, IST1, RB1CC1, SLC12A6, AKT3, VAV3, SEMA4D, SEMAS3C, RAB21,
ADNP, SEMA4C, RTN4, SEMAGA, NDEL1, TMEM123, MTPN, TTL, ANO6

BP

GO0:1903311

regulation of
mRNA metabolic
process

84/2564

3.67E-07

ZFP36L1, ZFP36L2, CCNT1, DDX5, DYRK1A, E2F1, FMR1, MTOR, HNRNPA2B1, HNRNPC, HNRNPK, HNRNPL, HNRNPU,
TNPO1, MBNL1, NPM1, PRKCA, PSMD1, PTBP1, RBM3, REST, RNASEL, ROCK1, RPS27A, SRSF1, SRSF2, SRSF6, SRSF7,
TRAZ2B, VIM, XPO1, YWHAB, BTG2, FXR1, PABPC4, ROCK2, WTAP, PUM1, RNF40, RBM8A, TOB1, MBNL2, HNRNPR, SF3B4,
IGF2BP3, KHDRBS1, CELF1, CELF2, AHCYL1, SRSF10, PAPOLA, CPEB3, DIS3, CNOT1, SAMD4A, TNRC6B, LARP1, PUMZ2,
GIGYF2, SERBP1, DAZAP1, PABPC1, AGO2, TNRC6A, CNOT7, MYEF2, ZBTB7A, SMU1, DCP1A, ZC3HAV1, TNRC6C, CDC73,
FAM172A, RBM17, YTHDC1, TRIM71, SRSF12, SREK1, RC3H1, DCP2, PDE12, RBM24, CNOT6L, YTHDF3

BP

G0:0031331

positive
regulation of
cellular catabolic
process

91/2564

3.69E-07

APP, ATM, ZFP36L1, ZFP36L2, PTK2B, FOXO3, FMR1, GNAI3, GSK3B, HMGB1, HSP90AAL, IGF1, INSR, LDLR, LRP1, SMAD?7,
MSN, NFE2L2, PIK3CB, PIP4K2A, PPARA, PRKAAL, PTEN, RAD23A, ROCK1, TNFAIP3, TSC1, VCP, EZR, BTG2, EPM2A,
ADAMY, USP13, ROCK2, TMEM59, RNF14, SOCS5, PUM1, RNF144A, RNF40, MFN2, BCL2L11, OPTN, TOB1, TRIB1, HNRNPR,
CAMKK2, FAF1, RNF139, CPEB3, RAB3GAP1, CNOT1, TNRC6B, LARP1, SH3BP4, ARIH1, GIGYF2, ZBTB20, FBXL5, PABPC1,
AGO2, SESN1, TNRC6A, TRIB2, CNOT7, UBQLN2, UBQLN1, RNFT1, WAC, VPS13C, ZC3HAV1, TNRC6C, SCOC, FYCO1,
SESN2, TMEM259, MTDH, TP53INP1, LRRK2, SOCS4, RNF19B, TRIM71, SESN3, RC3H1, SH3D19, RNF217, TMTC3, RBM24,
CNOT6L, YTHDF3, RNF144B

BP

G0:0007517

muscle organ
development

100/2564

4.05E-07

ADARBI1, RHOA, ZFHX3, BCL2, BCL9, BMPR1A, KLF5, CCNT2, CENPF, CHD2, CREB1, DDX5, DMD, EDN1, EFNB2, EGR1,
EP300, EPHB1, ERBB3, ERBB4, ETV1, FKTN, FGF2, FGFR2, FKBP1A, FLNB, MTOR, G6PD, GATA6, GJAL, NRG1, HLF,
HMGCR, HOXD10, FOXN2, IGF1, RBPJ, JARID2, LIF, LOX, SMAD4, SMAD7, MEF2A, MEF2C, MEF2D, MEIS1, MTM1, MYLK,
NF1, PITX1, PPARA, MED1, PPP3CA, PRKAAL, MAPK1, PTEN, RB1, SGCB, SGCD, SIX1, SKI, SMTN, TCF12, NR2F2, TGFB2,
TGFBR1, TGFBR2, UTRN, WNT5A, XBP1, YY1, BTG2, FXR1, FZD1, CD164, COPS2, NR1D2, BASP1, YAP1, ZBTB18, FRS2,
ITGA11, ZNF609, GREM1, SERP1, LEF1, SIX4, BTBD1, SOX6, LUC7L, JPH1, NLN, HIVEP3, SAV1, ALX4, AKIRIN1, FOXP2,
MTPN, SMYD1, RBM24

BP

GO0:0001764

neuron migration

50/2564

4.50E-07

APBB2, AXL, CRK, ERBB4, FGF13, FYN, GATA3, GJAL, GPM6A, NRG1, ITGA3, MAP1B, MEF2C, MYH10, NRCAM, NTRK2,
NR4A2, PAFAH1B1, PEX13, PRKG1, RELN, RAC1, SRF, STAT3, NR2F2, VEGFA, FZD3, USP9X, NRP1, CDK5R1, DCLK1,
RAPGEF2, CHL1, ZNF609, SATB2, SRGAP2, FLRT2, NIPBL, NSMF, AUTS2, DCDC2, DDIT4, NDE1, SEMAGA, SH3RF1, NDEL1,
NAV1, UNC5D, FBXO45, MDGA1

BP

G0:0034248

regulation of
cellular amide
metabolic
process

113/2564

4.95E-07

APP, RHOA, ZFP36L1, ZFP36L2, DDX3X, EEF1A1, EIF2S1, EIF4AEBP2, EIF4AG2, EPHA4, ERBB2, ETF1, PTK2B, FOXO3, FMR1,
MTOR, GLE1, MKNK2, IGF1, IGFBPS5, IREB2, CAPRIN1, NFE2L2, CNOT2, NPM1, PRKAA1L, MAPK1, DNAJC3, PURA, RARA,
RBM3, ROCK1, RPL22, RPS6KA3, RPS6KB1, SHMT1, SORL1, SOX4, STAT3, THBS1, TPR, TSC1, VIM, EIF4H, CNBP, BTG2,
FXR1, PICALM, ENC1, EIF4G3, CDC123, NOLC1, QKI, EIF2AK3, ROCK2, PUM1, SECISBP2L, RBM8A, TOB1, EIF1, HNRNPR,
IGF2BP3, KHDRBS1, CELF1, TMED10, RNF139, CPEB3, CNOT1, SAMD4A, TNRC6B, GGA3, LARP4B, LARP1, PUMZ2,
SLC7A11, NGDN, LTN1, GIGYF2, AGO1, PABPC1, AGO2, SERP1, RBMS3, TNRC6A, CNOT7, PAIP2, YTHDF1, OGFOD1,
LARP6, SMPD3, CNOT6, PDP2, TNRC6C, CPEB4, SESN2, EIF2A, KBTBD8, PPP1R15B, ORMDL1, LARP4, TRIM71, CPEB2,
MTPN, SAMDS8, RC3H1, LSM14B, AGO3, AGO4, RBM24, CNOT6L, YTHDF3, EIF4E3, PAIP2B

BP

G0:1901653

cellular response
to peptide

95/2564

5.04E-07

ADCY2, ADCY9, APC, APP, ATP2B1, ATP6V1A, BCL2L2, ZFP36L1, KLF5, CA2, CACNA2D1, CCNA2, CDC5L, CREB1, CRK,
EDN1, EIFAEBP2, EPHA4, FBN1, FER, FOXO3, FYN, GAB1, GNAI2, GRB14, GSK3B, ID1, IGF1, IGF1R, INSR, JAK2, LRP1,
MAP1B, RAB8A, MYO5A, NFE2L2, NFKB1, NR4A2, OPA1, PIK3C2A, PIK3R1, PKM, PRKAA1, PRKACB, PRKAR1A, PRKAR2A,
PRKCB, PRKDC, PRLR, PTEN, PTPRE, RAP1B, ROCK1, RPS6KB1, SLC9A1, SORL1, SP1, STAT1, STAT3, KLF10, TLR4, TP53,
TSC1, VIM, WNT1, XBP1, PIK3R3, USO1, SOCS2, KAT2B, ROCK2, ATP6V1G1, TBC1D4, BCL2L11, NAMPT, SORBS1, AHCYL1,




RAB10, SIK2, RHOQ, APPL1, KLF3, CHMP5, ATP6V1H, ERRFI1, PHIP, SMPD3, SLC30A10, DENND4C, MBD5, ZNF106, NDEL1,
CPEB2, SESN3, STXBP4

BP

G0:0016311

dephosphorylatio
n

112/2564

5.12E-07

ACP1, BCL2, CALM1, CALM2, CALM3, CDC25A, DUSP4, DUSP5, DUSP8, ENSA, EYA4, FKBP1A, MTOR, GNAI2, GSK3B,
HSP90ABL, INPP4A, INPPL1, JAK2, MEF2C, MGAT5, MTM1, PPP1R12A, OCRL, PPM1A, PPP1CC, PPP1R2, PPP2R1B,
PPP2R2A, PPP2R2C, PPP2R5A, PPP2R5E, PPP3CA, PPP3R1, PPP6C, PTBP1, PTEN, PTPN3, PTPN4, PTPN12, PTPN14,
PTPRE, PTPRG, PTPRJ, PTPRK, PTPRM, PTPRR, PTPRZ1, ROCK1, TGFB2, TSC1, YWHAB, PTP4A1, SHOC2, PTP4A2,
PPM1D, CDC14A, RNGTT, MTMR3, MTMR6, ROCK2, MINPP1, PHACTR2, MAGI2, SMG7, CTDSPL, SEMA4D, ARPP19,
DUSP14, PTPN21, PTPRT, PPP6R1, SACMI1L, NT5C2, PHLPP2, SWAP70, CAMTAL, FBXW11, CTDNEP1, NSMF, PPA2,
NT5C3A, CTDSPL2, NT5DC3, SSH1, CEP192, RPRD1A, PPP6R3, PPP2R2D, CTTNBP2NL, SLC39A10, PDP2, SLC7A14,
PPP4R4, RPRD1B, RBM26, WNK1, MTMRY, PPP1R3B, CSRNP3, PPP1R15B, SSH2, G6PC3, SPPL3, NUDT16, UBLCP1,
DUSP18, PPM1L, PPP4R2, SPRED1, NPNT, CNEP1R1

BP

G0:0001649

osteoblast
differentiation

64/2564

5.22E-07

ACVR2B, JAG1, AREG, BMPR1A, BMPR1B, BMPR2, RUNX2, CBFB, CDK6, CLTC, COL1A1, DDX5, FASN, FBN2, FGFR2, GJAL,
GNAS, HGF, HNRNPC, HNRNPU, TNC, ID1, ID2, ID4, IGF1, IGFBPS5, IL6R, IL6ST, LOX, SMAD1, SMADS5, MEF2C, MEF2D,
NELL1, NF1, DDR2, PTCH1, REST, RORB, SFRP2, SKI, SNAI2, SOX2, FZD1, SEMA7A, TP63, TOB1, GPNMB, SEMA4D,
RRAS2, ITGA1l, ZHX3, SATB2, DNAJC13, GTPBP4, WWTR1, GREM1, LEF1, LGR4, IFT80, SMOC1, TMEM64, NPNT,
SH3PXD2B

BP

GO0:0034329

cell junction
assembly

67/2564

6.29E-07

ACTB, ACTN1, APC, RHOA, BCL2, DST, CAPZA1, RUNX1, CBFB, CD151, CDC42, CDH2, CDH6, CDH11, CTNND1, ECT2,
PTK2B, FN1, GJA1, GPM6B, ITGA6, KRT5, LAMC1, LIMS1, LRP1, SMAD7, MYO9A, OPHN1, PRKCA, PKN2, PTEN, PTPRJ,
PTPRK, RAC1, RAP1B, ROCK1, SLC9A1, SNAI2, SRF, STRN, THBS1, TJP1, TSC1, UGTS8, VCL, VEGFA, FZD5, PIP5K1A, PKP4,
NRP1, CLDN1, MAP4K4, ROCK2, RAPGEF2, SLK, TESK2, SORBS1, CORO1C, MPP5, ZNF703, VMP1, PARD6B, PHLDB2,
MTDH, WHAMM, FMN1, OCLN

BP

GO0:0045666

positive
regulation of
neuron
differentiation

92/2564

6.35E-07

ABL2, ADCYAP1, ARF1, RHOA, ARSB, BCL2, BCL6, BDNF, BMPR2, SCARB2, DBN1, DLX2, ECT2, EP300, EPHA4, EZH2,
PTK2B, FMR1, FN1, MTOR, FYN, GDI1, GOLGA4, HGF, FOXA1, ITGAG, ITGA3, LRP1, CAPRIN1, MAP1B, MEF2C, NAP1L2,
NEUROD1, NFE2L2, NRCAM, NTRK2, OPA1, PAFAH1B1, SERPINI1, MAPK6, RELN, PTEN, PTK7, RARA, REST, RET, ROBO1,
SKIL, SRF, TCF4, ZEB1, TCF12, TIAM1, VEGFA, VLDLR, WNT5A, FZD1, FZD4, SEMA7A, NCOA1, RAB11A, NRP1, SOCS2,
SEMAGSA, SPAGSY, SLIT2, RAPGEF2, IST1, ZEB2, MAGI2, DNM1L, PLXNC1, SEMA4D, CPEB3, SHANK2, RIMS1, RAB21,
UNC13A, SETX, ADNP, GRIP1, MMD, SS18L1, ITSN2, NIN, TMEM106B, RRN3, TMEM30A, TGIF2, NDEL1, ANKRD27, RNF157

BP

G0:0050770

regulation of
axonogenesis

55/2564

7.09E-07

RHOA, BDNF, BMPR2, CDH2, CHN1, DBN1, DPYSL2, EPHA4, EPHB2, FGF13, FN1, GDI1, GOLGA4, GSK3B, LRP1, MAP1B,
MAP2, NRCAM, NTRK2, PAFAH1B1, POU3F2, PTEN, RET, ROBO1, SKIL, SRF, TIAM1, VEGFA, WNT5A, SEMAT7A, RAB11A,
NRP1, CDK5R1, SEMASA, SLIT2, ULK2, IST1, ZEB2, UST, PLXNC1, SEMA4D, SEMA3C, RAB21, MYCBP2, KIF13B, ADNP, NIN,
SEMAA4C, YTHDF1, RTN4, SEMAGA, ZSWIM6, TRAK2, NDEL1, TTL

BP

G0:0000209

protein
polyubiquitinatio
n

80/2564

8.99E-07

XIAP, BCL2, BLMH, BRCAL1, CBFB, CBL, CDC27, FOXF2, UBE2K, LMO7, LNPEP, NEDD4, PSMD1, RNF4, RPS27A, SKP1,
SKP2, TNFAIP3, UBE2A, UBE2D1, UBE2D3, UBE2E2, UBE2H, UBE2L3, UBE2V2, UBE3A, CUL3, TRIP12, UBE4A, NPEPPS,
RNF14, RNF144A, RNF40, AREL1, WWP1, FBXW11, TRIM2, SASH1, MKRN1, ARIH1, HECTD1, FBXW2, FBXL3, FBXL5, KLHL3,
KLHL20, RLIM, UBR5, DTL, UBE2D4, TRIM44, RNF111, UBE2W, RNF114, PELI1, HECW2, KLHL42, RNF213, UBE20O, SMURF2,
RMNDS5A, FBXL17, SPSB1, FBXO11, TNKS2, ZFP91, SYVN1, LONRF1, UBE2Q2, RNF19B, TRIM71, HECTD2, RC3H1, RNF187,
FBXO41, RNF217, RNF168, ZNRF2, RNF144B, RNF165

BP

G0:0002262

myeloid cell
homeostasis

47/2564

9.76E-07

ANXAL, AXL, BCL6, BPGM, ZFP36L1, CDK6, CEBPG, ETS1, FANCC, FOXO3, G6PD, GATA3, HMGB1, HMGB2, HOXAS5, ID2,
INHBA, IREB2, JAK2, KIT, SMADS, SLC11A2, PIK3CB, PKNOX1, MED1, RB1, ARID4A, SP3, SRF, STAT1, STAT3, ADAM17,
VEGFA, MAFB, PTBP3, BCL2L11, SLC7A11, FLVCR1, HIPK2, TMOD3, SENP1, ZBTB7A, KLF13, NCAPG2, SOX6, KMT2E,
SFXN1

BP

G0:0048588

developmental
cell growth

65/2564

1.01E-06

ALCAM, APP, BDNF, BMPR2, DBN1, DPYSL2, EDN1, FGF13, FN1, MTOR, G6PD, GDI1, GOLGA4, GSK3B, HSP90AAL,
HSP90AB1, IGF1, LRP1, MAP1B, MAP2, NRCAM, PAFAH1B1, PPARA, MAP2K4, SOX9, SRF, TGFBR2, TIAM1, VCL, VEGFA,
WNT5A, YY1, USP9X, SORBS2, SEMAT7A, RAB11A, NRP1, CDK5R1, SEMA5A, DCLK1, SLIT2, ULK2, IST1, ZEB2, SLC9A6,
SEMA4D, SEMA3C, PDLIM5, AKAP13, RIMS1, RAB21, UNC13A, ADNP, FLRT3, AUTS2, ITSN2, NIN, BCL11A, SEMA4C, RTN4,
SEMAGA, RAPH1, NDEL1, RNF157, TTL

BP

G0:0021954

central nervous
system neuron
development

31/2564

1.04E-06

ADARB1, ATP7A, CDH11, CRK, EPHA4, EPHB1, EPHB2, FGFR2, HSP90AAL, HSP90AB1, MAP2, NFIB, NTRK2, NR4A2,
PAFAH1B1, PTEN, ROBO1, WNT5A, BTG2, NRP1, DCLK1, B4GALT6, BAGALTS, SLIT2, RAPGEF2, ZEB2, MYCBP2, SZT2, NIN,
NDEL1, FBXO45

BP

G0:0031589

cell-substrate
adhesion

88/2564

1.09E-06

ACTN1, JAG1, RHOA, AXL, BCL2, BCL6, CD44, CDC42, CDK6, COL1A1, COL13A1, CRK, DAG1, DOCK1, MEGF9, EPHB1,
PTK2B, FER, FN1, GCNT2, GPM6B, GSK3B, HAS2, ID1, ITGAS6, ITGA3, ITGAV, JAK2, LAMC1, LIMS1, LRP1, MKLN1, NF1,
DDR2, SERPINEL, PIK3CB, PIK3R1, PRKCE, PTEN, PTPRJ, PTPRK, RAB1A, RAC1, RASAL, ROCK1, SLC9A1, SRF, THBS1,
TIAM1, TSC1, UTRN, VCL, VEGFA, WNT1, FZD4, PIP5K1A, ADAM9, NRP1, VAMP3, MAP4K4, ROCK2, ONECUT2, SLK,
BCL2L11, EDIL3, TESK2, SORBS1, NID2, ITGA11, SRGAP2, CORO1C, ABI3BP, SNED1, MINK1, EPDR1, TRPM7, AP1AR,
PARVA, NTN4, MMRN2, DOCKS5, ANTXR1, PHLDB2, WHAMM, CCDC80, NPNT, ACER2, FMN1




positive
regulation of

ZFP36L1, ZFP36L2, ROCK1, BTG2, ROCK2, PUM1, TOB1, HNRNPR, CPEB3, CNOT1, TNRC6B, GIGYF2, PABPC1, AGO2,

BP | GO:0061014 | ANA catabolic | 23/2564 1I8E-06 | TNRCBA, CNOT?7, ZC3HAV, TNRC6C, TRIM71, RC3H1, RBM24, CNOT6L, YTHDF3
process
ormone. AR, RHOA, BRCAL, RUNXL, CBFB, DDX5, EP300, ESR1, ESRRG, ACSLL, NR6AL, NR3CL, FOXAL, JAK2, NR3C2, NEDD4,
hormone: NKX3-1, CNOT2, NR4A2, PPARA, MEDL, PRLR, RAN, RARA, RB1, RNF4, RORA. RORB, SKP2, SSTR2, NR2F2, THRB, NR2C2,
BP |GO:0000755 | TeCEe: 65/2564 1.13E-06 |UBE3A, NCOA4, NCOA3, NRIP1, ARID1A, TP63, NCOAL, PIAS2, CLOCK, RNF14, NCOR1, NR1D2, YAP1, PGRMC2, ABHD2,
ghain AKAP13, CNOT1, GRIP1. APPL1, FOXP1, STRN3, LEF1, ZBTB7A, UBRS, LGR4, LMO3, LANCL2, PMEPA1, GPAM, ADIPOR?,
p y CREBRF, KCTD6
ABL2, ATM, CALM1, CALM2, CALM3, CAMK2D, DYRKIA, EIF2S1, EPHA4, EPHB1, EPHB4, ERBB2, ERBB4, PTK2B, FER,
protein FGFR3, FGFR2, FLT1, FRK, MTOR, EYN, MKNK2, GSK3B, IGF1R. INSR, JAK2, KIT, MARK3, MAP3K9, NTRK2, DDR?2, PAK2,
BP |G0:0046777 | autophosphorylat|  65/2564 1.13E-06 | PDGFRA, PPP2R5A, PPP2R5E, RAP2A, RAP2B, STK4, VEGFA, YESL, EIF2AK3, ULK2, SLK, OXSR1, RAD50, GPNMB,
ion CAMKK2, NEK6, IRAK3, AAKL, SMG1, SIK2, GREM1, STK39, MINK1, NLK, ERRFI1, TRPM7, TAOK1, RAP2C, WNK1, WNK3,
PDGFD, LRRK2, SIK1
morphogenesis VT NKX3.1 PEX1 PKD2. MEDL PTCHL SFRPS. SIXL SNA. SOX0. SRE. S TKa T3 TOEBR. VEGFA WNTL WNTEA
BP |G0:0001763 g{rﬁckt’fr‘gd“”g 57/2564 1.25E-06  |\yNT2B, FZD5, TP63, NRP1, SLIT2, MAGEDL, SPRY1, SPRY2, YAP1. SEMA3C, GNA13, KDM5B, FRS2, LEF1, SIX4, BCL11A,
LGR4, BTBD7, RTN4, NTN4. HHIP, LRRK2, NPNT
ANXAL, AXL, BCL2, BCL6, BPGM, ZFP36L1, CDH2, CDK6, CEBPG, ETS1, EZH2, F2R, FANCC, FOXO3, G6PD, GATAS,
Homeostasis of HMGB1, HMGB2, HOXAS, ID2, IL7R, INHBA. IREB2, JAK2, KIT, SMAD5, MEF2C, SLC11A2, PIK3CB, PKNOX1, MED1, RB1,
BP |GO:0048872 | hOmPostasts Of 67/2564 1.29E-06 | ARID4A. SKIL, SOX9, SP3, SRF, STAT1, STAT3, ADAM17. TNFAIP3, VEGFA, DNAJA3, MAFB, PTBP3, AKT3, BCL2L11,
SLC7A11, GIGYF2, FLVCRI, HIPK2, TMOD3, SENP1, GCNT4, ZBTB7A, KLF13, NLE1, RRN3, NCAPG2, LGR4, SOX6, DOCK10,
KMT2E, SFXN1, DOCK11, RC3H1, NAPEPLD
ABR, ADCYAP1, ADRBL, ALDHIAL, ARHGAPS, BNIP2, CHM, CHML, CHN1, CRK, DOCKL, ECT2, ERBB2, EZH2, F2R, F2RLL,
PTK2B, GDI1, GNAQ, GSK3B, AGFGL, ITGA6, LIMS1, MYO9A, NF1, NTF3, OCRL, OPHN1, RASAL, RP2, CCL20, TIAM1, TSC1,
positive WNT5A, EVIS, PICALM, PIPSK1A, PKP4, NRP1, ASAP2, RABEP1, ARHGAP29, MAP4K4, RASAL2, RAPGEF2, USPSNL, DOCK4,
BP |G0:0043547 | regulation of 97/2564 1.38E-06 | ARHGAP32, TBC1D4, RABGAPIL, IQSEC1, DNM1L, RASGRP1, FAM13A, RASA4, NET1, VAV3, SEMA4D, ARFGEF1, RALBP1,
GTPase activity RABI1FIP2, RAB3GAP1, SNX13, PLCB1, DOCK9, ARHGEF12, SRGAP2, CORO1C, RABGAP1, TBC1D10B, GAPVDI. RGS17,
GIT1, ASAP1, FAM13B, RAPGEF6, ERRFI1, ARHGAP17, DOCK10, TBC1D22B, DEPDC1, RALGAPB, ALS2, DOCKS5, NDEL1,
ARHGAP24, ANKRD27, DOCK7, ARAP2, LRRK2, TBC1D20, SGSM1, STXBP5, DOCK11, RUNDC1, DENND1B, RGPD8
JAGL, BMPRIA, ZFP36L2, RUNX2, RUNXL, CBFB, CDK6, CHD2, EDN1, ERBB4, ESRL, FGFR2, FN1, GATA3, GATA6, GPMGA,
stom el NRG1, FOXAL, HNRNPU, RBPJ, JARID2, KIT. LIF, SMAD4, MEF2C, KMT2A, NFE2L2, PDGFRA. PITX2, MAPK1, PSMD1, REST,
BP |GO:004sges|Siem el 69/2564 1.45E-06 | RET, SNAI2, SOX5, SOX9, SRF, STAT3, TCF12, TGFB2, TP53, HMGA2, FZD1, SEMA7A, CDK13, TP63, NRP1, SEMA5A.
NOLC1, PUM1, ZEB2, PDCD6, YAP1, SEMA4D, SEMA3C, MTE2, CORO1C, GREM1, SEMAA4C, OCIAD1, SOX6, SEMAGA,
FBXL17, SETD6, FAM172A, KBTBDS. MSI2, OSR1, RBM24
ACTB, APP. ARF6, BCL2, BDNF, CALM3, CEBPG, CLIC2, CRK, E2F1, EIF2S1, EP300, EPHA4, FKBP1A, FMRL, GATA3,
GOLGA2, GSK3B, HFE, NRG1, HMGB1, HMGB2, HSP90AB1, ID1, ID2, ID4, IFIT2, IFIT1, IGF1, JAK2, STMN1, LIF, LOX, LRP1,
8 | co:00s1008 | egulation of o1/2564 L46E.06 | SMAD2, SMAD4, MAP2, MARK3, MEF2C, MET, MFNG, NEURODI, NFKBIA, NKX3-L, P2RYL, PLCLL, PPARA, PPP3CA, RAN,
' binding : RARA, RB1, ROCK1, SKI, SUMO3, SORL1, SP100, STK3, STK4, TDG, TMBIMS6, TGFBR1, TIAM1, TMSB4X, WNT5A, HMGA2,
TNFSF11, NRP1, CCPG1, RAPGEF2, MAPRE1, PLCL2, MAU2, ADNP. SNAPIN. GTPBP4. BAMBI, NIPBL, HIPK2, LEF1,
ZBTB7A, RSF1, BTBD1, LARP6, MEPCE, ZNF462, GREM2, DERL1, LRRK2, SPPL3, TTBK2, ZFP90
ADCYAP1, ANXAL AR, AREG, RHOA, ATP1A2, ATP2B1, CCND1, BCL2, BRCAL, ZFP36L1, ZFP36L2, KLF9, CA2, CALMS3,
RUNX1, CBFB, COL1A1, DDX5, DSG2, EDN1, EP300, ESR1, ESRRG, FOXO3, NR6A1, NR3C1, HMGB2, FOXA1, HNRNPU,
response o JAK2, LOX, NR3C2, NEDD4, NKX3-1, CNOT2. NR4A2, PPARA. MED1, PTGS2, RAN, RARA, RB1, REST, RNF4, RORA, RORB,
BP |GO:0048545 | eSPONSe 10 | | g3/2564 1.68E-06 | SKP2, SPARC, SSTR2, NR2F2, TGFB2, TGFBR2, THBS1, THRB, NR2C2, UBE2L3, UBE3A, NCOA4, FOSL1, NCOA3, NRIP1,
ARID1A, TP63. NCOA1, ADAM9, PIAS2, CLDN1, SLIT2, CLOCK, RNF14, NCORL, NR1D2, BCL2L11, YAP1, PGRMC2, NCOA2,
ABHD2, AKAP13, CNOT1, GRIP1, FOXP1, STRN3, LEF1, ZBTB7A, UBR5, ERRFI1, DDIT4, LMO3, PMEPAL, GPAM, CREBRF,
KCTD6
regulation of BCL2, BMPRIA, CENPF, CREB1, DDX5, EDN1, EFNB2, EPHB1, ERBB3, ERBB4, FGF2, FGFR2, MTOR, G6PD, GATA6, GJAL
BP |G0:1901861 | muscle tissue 4812564 1.79E-06 |NRGI, HMGCR. IGF1, IGFBP5, RBPJ, JARIDZ, LOX, SMAD4, MEF2C, MEIS1, MTM1, PPARA, PRKAAT, MAPK1, PTEN, SIX1,
development TGFBR1, TGFBR2, YY1, NR1D2, YAP1, FRS2, GREM1, LEF1, SIX4, SOX6, LUC7L, NLN, SAV1, AKIRIN1, MTPN, RBM24
BP | G0:0035265 | organ growth c8/2564 5 09£.06 | ACACB, ACVR2B, AR, BCL2, BMPRIA, COL12A1, EDNL, ERBB4, ESRL, FGF2, FGFR3, FGFR2, FXN, MTOR, G6PD, GATAG,

GJAL, IGF1, RBPJ, JARID2, SMAD1, SMAD2, MEF2C, MEIS1, DDR2, PLAG1, PPARA, PRKAR1A, MAPK1, PTEN, RARA,




MAP2K4, SOX9, STK3, STK4, TGFB2, TGFBR1, TGFBR2, UBE3A, YY1, SORBS2, BCL2L11, SPRY2, BASP1, YAP1, PDLIM5,
AKAP13, WWC1, SERP1, FLVCR1, SCARA3, BNC2, TMEM38B, SMPD3, WWC3, SAV1, WWC2, ARID2

ABL2, ABR, ARF6, RHOA, RND3, ARHGAPS5, BCL6, CBL, CCNA2, CDC42, CRK, DOK1, ECT2, EPHB2, EPSS8, F2R, F2RL1,
FGF2, GDI1, GNA12, GNB1, LPAR4, NRG1, IGF1, ITGA3, JAK2, KPNB1, STMN1, RAB8A, MET, NF1, NOTCH2, NRAS, OPHN1,

Ras protein PLD1, RAB1A, RAB2A, RAB3B, RAB6A, RAB27B, RACL, RALA, RAP1B, RAP2A, RAP2B, RASAL, RB1, ROBO1, ROCK1, SOS2,
BP |G0:0007265 |signal 104/2564 2.23E-06 | TGFB2, TIAM1, TP53, TRIO, SHOC2, CUL3, RAB11A, NRP1, ARHGAP29, MAP4K4, ROCK2, RAPGEF2, G3BP2, IQSEC1, MFN2,
transduction RASGRP1, ABI2, RASA4, WASF2, SPRY1, SPRY2, NET1, VAV3, ARFGEF1, CDC42EP3, GNA13, NCKAP1, RAB10, AKAP13,
RRAS2, RAB18, RAB21, PSD3, ARHGEF12, RHOQ, AUTS2, FBXO8, RAB30, GPSM2, ITSN2, ARHGEF3, RAB14, RAPGEFS6,
RALGPS2, RHOT1, CDC42SE1, CDC42SE2, RAB22A, PLEKHG1, ALS2, RAP2C, RAB6C, KSR2, RABL3
positive RHOA, ATP2B4, CCND1, CALM1, CALM2, CALM3, CCND2, CCNT1, CCNT2, CKS1B, CRK, DDX3X, DUSP5, EDN1, EPHA4,
Fegulation of ERBB2, EZH2, F2R, ACSL1, PTK2B, FGF2, FLT1, HGF, NRG1, HSP90AB1, IGF1, INSR, JAK2, KIT, MAP3K1, MAP3K4, MAP3KS,
BP | G0:0071902 | protein 83/2564 » 40E.06 | MAP3K9, NTF3, PIK3CB, PIK3CG, PKD2, PRKAAL, MAPK1, MAP2K3, RET, ROBO1, RPS27A, MAP2K4, STK3, STK4, ADAM17,
' D e threonine ' TGFBRL, THBS1, TIAM1, TLR4, VEGFA, WNT5A, FZD5, HMGA2, FZD4, FZD8, TNFSF11, PDESA, ADAM9, FGF18, CDK5R1,
Kinase activity SPAGY, MAGED1, RAPGEF2, ZEB2, RASGRP1, SPRY2, MAP3K2, FRS2, ERP29, AKAP13, TAB2, SASH1, STK39, CAB39,
TAOK1, ALS2, PDGFD, LRRK2, CCNYL1, TAB3, SAMDS5
regulation of
_ alternative DDX5, DYRK1A, FMR1, HNRNPL, HNRNPU, MBNL1, PTBP1, REST, SRSF1, SRSF2, SRSF6, SRSF7, TRA2B, WTAP, RBMSA,
BP  [GO:0000381 |, oA splicing, 2112564 245B-06 | \igNL2 KHDRBS1, CELF1, CELF2, SRSF10, ZBTB7A, SMU1, FAM172A, RBM17, SRSF12, SREK1, RBM24
via spliceosome
male gonad AR, ATRX, CCND1, BCL2, BCL2L2, CBL, ERCC1, ESR1, FANCA, GATA3, GATA6, GJAL, HMGB2, HOXAY, INHBA, INSR, KIT,
BP | G0:0008584 [ 114 ° ML 44/2564 2.45E-06 | SMADA4, MSH2, NASP, NKX3-1, PDGFRA, RARA, ARID4A, KDM5A, SFRP2, SOX9, TGFB2, TGFBR1, TMF1, WNT5A, WNT2B,
p NCOA4, NCOAL, SGPL1, BCL2L11, FNDC3A, PATZ1, ARID4B, SIX4, PLEKHAL, TBC1D20, RNF38, AGO4
;‘fﬂ;’t'ggom”uosfcle BCL2, BMPR1A, CENPF, CREB1, DDX5, EDN1, EFNB2, EPHB1, ERBB3, ERBB4, FGF2, FGFR2, MTOR, G6PD, GATAS, GJAL,
BP |G0:0016202 |5 5 47/2564 2.45E-06 |NRGL, HMGCR, IGF1, RBPJ, JARID2, LOX, SMAD4, MEF2C, MEIS1, MTM1, PPARA, PRKAAL, MAPKZ, PTEN, SIX1, TGFBRL,
development TGFBR2, YY1, NR1D2, YAP1, FRS2, GREML, LEF1, SIX4, SOX6, LUC7L, NLN, SAV1, AKIRIN1, MTPN, RBM24
ANXAL, APP, RHOA, ATM, ATRX, CCND1, BRCAL, CCND2, CDC25A, CDC42, DDX3X, E2F1, ECT2, EDN1, EP300, EREG,
positive EZH2, GATAB, HNRNPU, HSPA2, ID2, IGF1, INSR, MDM4, MECP2, CNOT2, CNOT4, NPM1, PBX1, PKD2, MED1, PRKCE,
BP |G0:0090068 | regulation of cell 7612564 2.71E-06 | PKN2, RB1, SOX4, SPAST, ADAM17, TFDP1, TFDP2, TP53, TPR, UBE2E2, WNT5A, BTG2, HMGA2, CUL4B, CUL3, PKP4,
cycle process CDC14A, RAB11A, CDK5R1, KIF3B, ROCK2, KIF23, PLK4, CNOTL, PLCB1, NIPBL, ANKRD17, TMOD3, CNOT7, GPSM2,
TRIAP1, DTL, PHIP, SMPD3, KMT2E, MEPCE, CNOT6, CDC73, RAB11FIP4, NUDT16, UBXN2B, CNOT6L, STXBP4, GEN1
AR, AREG, ATP7A, CCND1, BCL2L2, BMPR1A, BMPR2, ZFP36L1, KLF9, RUNX3, KRIT1, CDK6, ATF2, EFNB2, ERBB2, EREG,
ESR1, FGF2, FGFR2, FLT1, MTOR, GATA3, B4GALT1, GJA1, GLUL, HAS2, HGF, HMGB1, HMGB2, HOXAS, ID1, ID2, IGF1,
epithelial cell IGFBPS5, KIT, LAMC1, MEF2C, NF1, NFIB, NKX3-1, NOTCH2, NRAS, PIK3CB, PLCG1, MED1, PRKCA, PRKDC, MAPK1, PTCHL,
BP  [GO:0050673 [ SRIEHE. O 101/2564 2.88E-06 |PTEN, PTPRK, PTPRM, PURA, RB1, ROBO1, SFRP2, SRSF6, SIX1, SNAI2, SOX2, SOX9, SP1, SPARC, STAT1, STAT3,
p ADAM17, NR2F2, TGFB2, TGFBRL, THBS1, TNFAIP3, VEGFA, VEGFB, WNT5A, XBP1, SCG2, TNFSF11, TP63, NRP1,
SEMASA, MAGED1, AKT3, PDCD6, YAP1, KDM5B, FRS2, SIX4, ERRFI1, AGGF1, LGR4, RTN4, IFT80, SAV1, BCL11B, CDC73,
VASH2, ZNF703, FOXP2, OSR1, STXBP4, RICTOR
RHOA, ATP2B4, CDH2, CDK6, CRK, DLX2, EPHAS5, EZH2, FGF13, GSK3B, ID4, KIF5B, LRP1, NEUROD1, NF1, NTRK2,
8P | co:0021543 | Pallium 512564 »9oE.06 |PAFAH1BL, PEX13, POU3F2, POUSF3, RELN, PTEN, RARA, ROBOL, TRA2B, SRF, TACCL, TSC1, BTG2, NCOAL, NRP1,
' development : CDKB5R1, SLIT2, ZEB2, BTBD3, PHLPP2, PLCB1, SUN1, SRGAP2, CNTNAP2, LEF1, SLC38A2, NDE1, GNG12, RTN4, MCPH1,
NDEL1, DIXDC1, FOXP2, EFHC1, FBXO45
development of AR, ATRX, CCND1, BCL2, BCL2L2, CBL, ERCC1, ESR1, FANCA, GATA3, GATAG, GJAL, HMGB2, HOXA9, INHBA, INSR, KIT
. primary male ’ . ' ) ) : ! ! ) ! ! ! ¢ 4 ’ ’ ’
BP  |GO:0046546 | P E 442564 2.94E-06 | SMADA4, MSH2, NASP, NKX3-1, PDGFRA, RARA, ARID4A, KDMSA, SFRP2, SOX9, TGFB2, TGFBR1, TMF1, WNT5A, WNT2B,
- NCOA4, NCOAL, SGPL1, BCL2L11, FNDC3A, PATZ1, ARID4B, SIX4, PLEKHAL, TBC1D20, RNF38, AGO4
characteristics
ACTB, ATRX, CHD1, CHD4, CHEK1, ESR1, BPTF, GATA3, HMGB1, HMGB2, FOXA1, HNRNPC, JARID2, NASP, NPM1, RBL,
8P | co:0006338 | chromatin 532564 305E.06 | KDMSA, RBBP4, SATB1, SMARCC2, SMARCD1, SMARCEL, SOX9, TPR, KDM6A, HMGA2, ARID1A, SMARCAS, TP63, KAT2B,
' remodeling : BAZ1B, KDM5B, BAZ2A, CBX3, ZBTB1, SCMH1, KDM4B, SATB2, SMCHD1, BAZ2B, ZBTB7A, RSF1, CHRAC1, PBRM1, ZMIZ1,
GATAD2B, CENPK, CENPO, PABPCIL, ACTRS, MYSM1, SPTY2D1, SMYD1
ALCAM, BMPR2, DBN1, DPYSL2, FN1, GDI1, GOLGA4, GSK3B, HSP90AAL, HSP90ABL, LRP1, MAP1B, MAP2, NRCAM,
BP [G0:0048675 | axon extension 40/2564 3.08E-06 |PAFAH1B1, SRF, VCL, VEGFA, WNT5A, USP9X, SEMA7A, RAB11A, NRP1, CDK5R1, SEMASA, DCLK1, SLIT2, ULK2, SLC9AG,

SEMAA4D, SEMA3C, RAB21, ADNP, AUTS2, SEMA4C, RTN4, SEMAGA, RAPH1, NDEL1, TTL




regulation of

APP, RHOA, ZFP36L1, ZFP36L2, DDX3X, EIF2S1, EIF4EBP2, EIF4G2, ERBB2, ETF1, PTK2B, FOX03, FMR1, MTOR, GLE1,
MKNK?2, IGFBPS5, IREB2, CAPRIN1, CNOT2, NPM1, MAPK1, DNAJC3, PURA, RARA, RBM3, ROCK1, RPL22, RPS6KA3,
RPS6KB1, SHMT1, SOX4, STAT3, THBS1, TPR, TSC1, VIM, EIF4H, CNBP, BTG2, FXR1, ENC1, EIF4G3, CDC123, NOLC1, QKI,

BP | G0:0006417 [P BN 99/2564 3.11E-06 |EIF2AK3, ROCK2, PUM1, SECISBP2L, RBM8A, TOB1, EIF1, HNRNPR, IGF2BP3, KHDRBS1, CELF1, RNF139, CPEB3, CNOTL,
SAMDA4A, TNRC6B, LARP4B, LARP1, PUM2, NGDN, LTN1, GIGYF2, AGO1, PABPC1, AGO2, SERP1, RBMS3, TNRCBA,
CNOT7, PAIP2, YTHDF1, OGFOD1, LARP6, CNOT6, TNRC6C, CPEB4, SESN2, EIF2A, KBTBDS, PPP1R15B, LARP4, TRIM71,
CPEB2, MTPN, RC3H1, LSM14B, AGO3, AGO4, RBM24, CNOT6L, YTHDF3, EIF4E3, PAIP2B
APC, CSNK2A1, CYP51A1, EEF1A1, EPHA4, PTK2B, FOXF2, FMRL, FYN, GJAL, GNA12, GSK3B, HFE, NRG1, UBE2K,
HMGCR, HSP90AAL, HSP90ABL, LDLR, LRP1, SMAD7, MDM4, MSN, MTM1, NEDD4, NELL1, NFE2L2, NSF, OPHNL,
regulation of SERPINE2, PSMD1, PTEN, PTPN3, RAD23A, ROCK1, SNX1, SORL1, SOX9, TIMP3, TMF1, TNFAIP3, UBE3A, VCP, EZR,
BP |G0:0042176 | protein catabolic | 91/2564 3.52E-06 |WNTL, WNT5A, XPO1, USP7, CUL4B, ADAMY, USP13, RNF14, SOCS5, N4BP1, RNF144A, RNF40, AREL1, TRIB1, WWP1,
process FAF1, IRAK3, RNF139, MYCBP2, GGA3, RYBP, ARIH1, TIPARP, FBXL5, TRIB2, HIPK2, USP25, SENP1, UBQLN2, UBQLNL,
UBXNL, RNFT1, WAC, DTL, AZIN1, YOD1, HECW2, SMURF2, LPCAT1, TMEM259, LRRK2, SOCS4, RNF19B, SH3D19, RNF217,
TMTC3, RNF144B
aintenance of JAG1, BCL9, BMPR1A, ZFP36L2, CDH2, DDX6, EZH2, FANCC, FGF2, FOXO3, IGF1, RBPJ, KIT, LIF, SMAD2, SMAD4, CNOT2,
BP [GO:0098727 [ TG ENEC 48/2564 3.62E-06 |NOTCH2, PBX1, REST, SKI, SOX2, SOX4, SOX9, SS18, STAT3, TBX3, KLF10, HMGA2, NCOA3, SMC1A, ARID1A, TP63,
MED21, MED12, YAP1, MTF2, CNOT1, NIPBL, FOXP1, RIF1, SAV1, CDC73, MCPH1, ZNF322, SETD6, TET1, HOOK3
post-Golgi AP1G1, ANK3, ARF1, ARF3, ARF4, ACSL3, GOLGA4, LAMP1, MYO1B, MYO5A, NSF, RP2, SORL1, SPTBN1, BLZF1, RABEP1,
BP |G0:0006892 |vesicle-mediated |  36/2564 3.62E-06 |VAMP3, SCAMP1, SEC16A, OPTN, VTI1B, EXOCS5, RAB10, MON2, GGA3, KLHL20, GOLGA7, RAB14, VPS13C, GOLPH3L,
transport CCDCY1, AP1AR, GOPC, KIF13A, GOLPH3, VTI1A
APP, ATM, ATP2B4, BCL2, CAMK2D, CD44, CSNK2A1, DMD, DYRK1A, MTOR, GALNT1, GALNT2, GALNT3, MKNK2, GSK3B,
HGF, HSP90AAL, HSP90ABL, LIF, SMAD7, MARK3, NTF3, NTRK2, PAK2, PDE4D, PLCL1, PRKAA1, PRKACB, PRKCA, PRKCB,
8p | Go:0018209 | PEPtdyl-serine 80/2564 362E.06 | PRKCE, PKN2, PRKDC, PRKG1, MAPKL, PTGS2, RET, ROCK1, RPS6KA3, RPS6KB1, SFRP2, SGK1, STK4, TGFBR1, TGFBR2,
' modification : VEGFA, WNT5A, HMGA2, GALNT4, CDK5R1, DCLK1, RPS6KAS, EIF2AK3, ROCK2, AKT3, HIPK3, SPRY2, NEKS, IL24, STK38L,
SMG1, GPD1L, PLCL2, SGK3, STK39, HIPK2, SPOCK3, NLK, CAB39, DDIT4, POGLUT1, FNIP2, WNK1, GGNBP2, DOCK7,
LRRK2, TTBK2, PAQR3, RICTOR, C8orf44-SGK3
respiratory ACVR2B, ATP7A, BMPR1A, BMPR2, CREBL, DAGL, EP300, FGFR2, GATA6, FOXAL, HOXA5, TNC, ID1, IGFBP5, RBPJ, ITGA3,
BP | G0:0060541 | Syetem 56/2564 362E.06 | LIF. LOX, SMAD2, MME, NFIB, PDGFRA, MAPK1, PTK7, RARA, SRSF6, SIXL, SKI, SOX9, SP3, SPARC, SRF, TGFBR?, THRB,
' development : VEGFA, WNT5A, WNT2B, FGF18, PHF14, SPRY1, SPRY2, BASP1, YAP1, MAN1A2, CIC, SMCHD1, SLC7A11, LEF1, SIX4,
ERRFIL, TMEM38B, SMPD3, SAV1, HHIP, TNS3, FOXP2
erythrocyte AXL, BCL6, BPGM, ZFP36L1, CDK6, CEBPG, ETS1, FOXO3, G6PD, GATA3, HMGB2, HOXAS, ID2, INHBA, IREB2, JAK2, KIT,
BP |G0:0034101 [PV HOTYE 40/2564 3.70E-06 | SMADS5, SLC11A2, PKNOX1, MED1, RB1, ARID4A, SP3, SRF, STATL, STAT3, VEGFA, MAFB, PTBP3, FLVCRL, HIPK2, TMOD3,
SENP1, ZBTB7A, KLF13, NCAPG2, SOX6, KMT2E, SFXN1
intracellular AHR, BIRC3, XIAP, AR, RHOA, BRCA1, RUNXL, CBFB, DDX5, EP300, ESR1, ESRRG, EZH2, NR6AL, NR3C1, FOXAL, JAK2,
receptor NEDD4, NFKBIA, NKX3-1, CNOT2, NR4A2, PPARA, MED1, RAN, RARA, RB1, RNF4, RORA, RORB, RPS27A, SEC14L1, SKP2,
BP | GO:0030522 | Gt 7212564 3.74E-06 | SNAI2, STAT3, NR2F2, THRB, TLR4, TSPAN6, TNFAIP3, UBE3A, NCOA4, NCOA3, NRIP1, ARID1A, TP63, NCOAL, PIAS2,
it CLOCK, RNF14, NCOR1, PUM1, NR1D2, YAP1, BRD8, CNOT1, TAB2, PUM2, GRIP1, ANKRD17, FOXP1, STRN3, ZBTB7A,
p Y UBRS, ASXL2, LMO3, PMEPAL, GPAM, ZCCHC3, DCBLD2, KCTD6, TAB3
CDC27, FOXF2, FMR1, GNA12, GSK3B, HFE, UBE2K, HSP90AB1, SMAD7, MTM1, NEDD4, NFE2L2, OPHN1, PCBP2, PSMDL,
RAD23A, RNF4, RPS27A, SKP1, SKP2, HSPA13, TMF1, UBE2A, UBE2D1, UBE2D3, UBE2H, UBE3A, VCP, RNF103, USP7,
oroteasomal CULS5, CUL4B, CUL3, ENC1, USP13, guas, sg)gcse, UBEA4A, CZLOCK, RNF14, sgcss, N4(I§P%, RNF144A, RNF420, AREIC_%,
, . . TRIBL, ERLIN1, WWP1, FAF1, ERLIN2, RNF139, UBXN4, FAF2, FBXW11, TRIM2, RYBP, CD2AP, ARIH1, FBXL2, ARMCS,
BP | GO:0010498 | protein catabolic |  108/2564 3.92B-06  |\WWTRL, LTN1, FBXL3, FBXL5, KLHL20, TRIB2, USP25, SENP1, UBQLN2, UBQLN1, UBXNL. RNET1, WAC, JKAMP, SGTB,
process UBE2W, YOD1, PCNP, PELI1, HECW2, KLHL42, SMURF2, RMND5A, FBXL17, GID4, DERL1, HECTD3, TBL1XR1, RNF122,
DNAJB14, SPSB1, EDEM3, KLHL15, SYVN1, TMEM259, LRRK2, SOCS4, RNF19B, UBR3, TRIM71, UBXN2B, RNF187, RNF217,
TMTC3, FBXO45, DNAJC18, RNF144B, SPOPL
ASPH, ATRX, BMPR1A, BMPR1B, BMPR2, CACNALC, RUNX2, CREBBP, EN1, FBN2, FGFR2, GJAL, GNA12, GNAS, HOXAY,
8p | Go:00a8736 |2PPENdage 52/2564 392E.05 |HOXCL1, HOXC13, HOXD10, ITGAG, SMAD4, MBNL1, PBX1, PITX1, PITX2, MED1, PTCH1, RARA, SFRP2, SKI, SOX4, SOX9,
' development : TBX3, NR2F2, TGFB2, WNT5A, RECK, TP63, KAT2B, BCL2L11, SEMA3C, SLC7A11, NIPBL, GREM1, SLC39A1, FLVCR1, LEF1,
ALX4, SMOC1, LMBR1, OSR1, FMN1, RNF165
ASPH, ATRX, BMPR1A, BMPR1B, BMPR2, CACNA1C, RUNX2, CREBBP, EN1, FBN2, FGFR2, GJAL, GNA12, GNAS, HOXAY,
8p | co:0060173 |imb £2/2564 392E.06 |HOXCL1, HOXCI3, HOXD10, ITGA6, SMAD4, MBNL1, PBX1, PITXL, PITX2, MED1, PTCH1, RARA, SFRP2, SKI, SOX4, SOX9,

development

TBX3, NR2F2, TGFB2, WNT5A, RECK, TP63, KAT2B, BCL2L11, SEMA3C, SLC7A11, NIPBL, GREM1, SLC39A1, FLVCR1, LEF1,
ALX4, SMOC1, LMBR1, OSR1, FMN1, RNF165




RHOA, ZFP36L1, CA8, CBL, EDN1, ERBB2, ERBB3, ERBB4, F2R, F2RL1, FLT1, FYN, GAB1, GATA3, HGF, IGF1, IGF1R, INSR,

inositol lipid-
, . JAK2, KIT, NEDD4, NF1, NKX3-1, NPR3, NTF3, NTRK2, PDGFRA, SERPINE2, PIK3C2A, PIK3C3, PIK3CB, PIK3CG, PIK3R1,
BP | G0:0048017 rsri‘eg;‘itr?d 53/2564 3.97E-06 | ppak2A, PLCG1, PLD1, MAPK1, RELN. PTEN, RPS6KB1, SOX9, TGFB2, UBE3A, EZR, PIP5K1A, GAB2, RASGRP1, SEMA4D,
gnaling PLCBL, FBXL2, CEP55, PLEKHAL, PDGFD
trﬁ)’ﬁﬁr{ggggr ACVR2B, RHOA, BMPR1A, BMPR1B, BMPR2, CBL, CREB1, CREBBP, EP300, FBN1, FBN2, GCNT2, GLG1, HPGD, HSP90AB1,
sp | co0007179 geta roart 56/2564 407E.06 |IDL ITGA3, LOX, SMAD1, SMAD2, SMAD4, SMAD5, SMAD7, PPM1A, PTPRK, RPS27A, SKI, SKIL, ADAM17, ZEB1, TGFB2,
' oo p ' TGFBR1, TGFBR2, THBS1, TP53, WNT1, USP9X, ADAM9, TGFBRAP1, ONECUT2, USP15, PEG10, BAMBI, ZNF451, APPL1,
pgthwaf HIPK2, ZBTB7A, TRIM33, NLK, RNF111, PMEPAL, SMURF2, ZNF703, VASN, ACVR1C, NPNT
AR, ATRX, CCND1, BCL2, BCL2L2, BMPR1A, CBL, ERCC1, ESR1, FANCA, GATA3, GATA6, GJAL, HMGB2, HOXA9, INHBA,
8p | Go:00a6e6 | mate sex 48/2564 407606 |'NSR. KIT, SMAD4, SMADS, MSH2, NASP, NKX3-1, PDGFRA, RARA, ARID4A, KDMS5A, SFRP2, SOX9, TBX3, TGFB2, TGFBRI,
: differentiation : TMF1, WNT5A, WNT2B, NCOA4, NCOA1, SGPL1, BCL2L11, FNDC3A, PATZ1, ARID4B, SIX4, LGR4, PLEKHAL, TBC1D20,
RNF38, AGO4
positive ABL2, ADCYAPL, ARF1, RHOA, ARSB, BDNF, BMPR2, SCARB2, DBN1, EP300, EPHA4, EZH2, PTK2B, FMR1, FN1, MTOR,
regulation of FYN, GDI1, GOLGA4, HGF, ITGA6, ITGA3, LRP1, CAPRIN1, MAP1B, NFE2L2, NTRK2, OPAL, PAFAH1B1, SERPINI1, MAPKS,
BP |G0:0010976 | neuron 7212564 4.07E-06 |RELN, PTK7, RET, ROBOL1, SKIL, SRF, TIAM1, VEGFA, VLDLR, WNT5A, FZD1, FZD4, SEMA7A, RAB11A, NRP1, SEMASGA,
projection SLIT2, RAPGEF2, IST1, ZEB2, MAGI2, DNM1L, PLXNC1, SEMA4D, CPEB3, SHANK2, RIMS1, RAB21, UNC13A, SETX, ADNP,
development GRIP1, SS18L1, ITSN2, NIN, TMEM106B, RRN3, TMEM30A, NDEL1, ANKRD27, RNF157
AR, AREG, ATP7A, CCND1, BMPR1A, BMPR2, ZFP36L1, KLF9, RUNX3, KRIT1, CDK6, ATF2, EFNB2, ERBB2, EREG, FGF2,
requlation of FGFR2, FLT1, MTOR, GATA3, BAGALT1, GJAL, GLUL, HAS2, HMGB1, HMGB2, HOXAS, ID1, IGF1, LAMC1, MEF2C, NF1, NFIB,
sp | Go:00s0678 eﬁ‘the"al ool — 420506 | NKX3-1, NOTCH2, NRAS, PLCG1, MED1, PRKCA, PRKDC, PTCH1, PTEN, PTPRK, PTPRM, RB1, ROBO1, SFRP2, SRSF,
' f’oliferaﬁ o : SIX1, SNAI2, SOX2, SOX9, SP1, SPARC, STAT1, STAT3, ADAM17, NR2F2, TGFB2, TGFBR1, THBS1, TNFAIP3, VEGFA,
P VEGFB, WNT5A, XBP1, SCG2, TP63, NRP1, SEMASA, MAGED1, AKT3, PDCD6, YAP1, KDM5B, FRS2, SIX4, ERRFI1, AGGFL,
RTN4, IFT80, SAV1, BCL11B, CDC73, VASH2, ZNF703, FOXP2, OSR1, STXBP4, RICTOR
ervihrocvie BCL6, BPGM, ZFP36L1, CDK6, CEBPG, ETS1, FOXO3, G6PD, GATA3, HMGB2, HOXAS, ID2, INHBA, JAK2, KIT, SMADS,
BP |G0:0030218 d%erem?’aﬂon 38/2564 4.37E-06 |SLC11A2, PKNOX1, MED1, RB1, ARID4A, SP3, SRF, STATL, STAT3, VEGFA, MAFB, PTBP3, FLVCR1, HIPK2, TMOD3, SENPL,
ZBTB7A, KLF13, NCAPG2, SOX6, KMT2E, SFXN1
APAF1, FASLG, AR, BCL2, BCL2L2, BDNF, BID, BMPR1B, BRCA1, CD44, CSNK2A1, DDX3X, E2F1, EYA4, FXN, FYN, GNAI2,
requlation of GNAI3, GSK3B, HGF, HMGB2, HNRNPK, IGF1, INHBA, ITGA6, ITGAV, JAK2, MCLL, MNT, NF1, NFE2L2, NKX3-1, NR4A2,
a% ol OPAL1, SERPINEL, PAK2, PLAGL2, PPP2R1B, PPP3R1, PTEN, PTGS2, RB1, RET, SFRP2, SKIL, SNAI2, SOD2, SP100, STK3,
BP |[G0:2001233 Sipn‘;"n 95/2564 4.40E-06 |STKa4, TMBIMG, TFDP1, TFDP2, TGFBR1, THBSL, TIMP3, TNFAIP3, TP53, TP53BP2, TPT1, XBP1, YWHAB, PCGF2, SCG2,
gthwag PRKRA, TP63, HRK, NRP1, EIF2AK3, MAGED1, RB1CC1, BCL2L11, DNM1L, YAP1, ZMYND11, SERINC3, ERP29, FAF1, SGK3,
p Y TMEM14A, UBQLN1, RRM2B, TRIAP1, NLE1, RRN3, PHIP, USP47, BIRC6, SH3RF1, ITM2C, SYVNL1, ITPRIP, LRRK2, NACC2,
C8orf44-SGK3
regulation of BCL2, BMPR1A, CENPF, CREB1, DDX5, EDN1, EFNB2, EPHB1, ERBB3, ERBB4, FGF2, FGFR2, MTOR, G6PD, GATA6, GJAL,
BP |G0:0048634 | muscle organ 472564 459E-06 |NRG1, HMGCR, IGF1, RBPJ, JARID2, LOX, SMAD4, MEF2C, MEIS1, MTM1, PPARA, PRKAAL, MAPK1, PTEN, SIX1, TGFBRL,
development TGFBR2, YY1, NR1D2, YAP1, FRS2, GREML, LEF1, SIX4, SOX6, LUC7L, NLN, SAV1, AKIRINL, MTPN, RBM24
establishment or ARF4, ARF6, RHOA, RND3, DST, KRIT1, CDC42, CRK, EPHB1, PTK2B, FGF13, GATA3, GSK3B, HSP90AAL, HSP90ABL,
8P | 0:0007163 | maintenance of 58/2564 460E.06 | MAP1B, MAP2, MAP4, MSN, MYH9, MYO9A, OPHN1, PAFAH1B1, PTK7, RAP1B, ROCKL, SLCOAL, WEEL, WNT5A, MAPY,
' Mk : ROCK2, UST, ARPC5, ACTR3, SPRY1, SPRY2, ARFGEF1, RAB10, RAB11FIP2, WWC1, RHOQ, CLIC4, GPSM2, NDE1,
polarty FRMD4A, PARVA, BCCIP, GOLPH3, MPP5, MCPH1, NDEL1, SNX27, PARD6B, DOCK7, UBXN2B, AMOT, AMOTL1, RICTOR
dendritic spine ADAM10, ARF1, ARF4, ARF6, CDC42, DBN1, EPHA4, EPHB1, EPHB2, ACSL4, FMR1, MTOR, CAPRIN1, MEF2C, OPAL,
BP [GO:0060996 | go0c! mepm 34/2564 5.06E-06 | PAFAH1B1, PAK2, MAPK6, RELN, PTEN, TIAM1, UBE3A, CDK5R1, WASL, DNMLL, ABI2, SLC9AG, PDLIM5, CPEB3, SHANK?2,
p SRGAP2, ASAP1, DOCK10, LRRK2
central nervous
system
BP |G0:0021952 | projection 15/2564 5.15E-06 | ADARBL, CDH11, EPHA4, EPHB1, EPHB2, NFIB, NR4A2, PAFAH1B1, DCLK1, SLIT2, ZEB2, MYCBP2, SZT2, NIN, FBXO45
neuron
axonogenesis
hosphatidviinosi RHOA, ZFP36L1, CA8, CBL, EDN1, ERBB2, ERBB3, ERBB4, F2R, F2RL1, FLT1, FYN, GAB1, GATA3, HGF, IGF1, IGF1R, INSR,
sp | Go:0048015 f’ol_mgdiatei’i 52/2564 5 oE.06 | JAK2 KIT, NEDD4, NF1, NKX3-1, NPR3, NTF3, NTRK2, PDGFRA, SERPINE2, PIK3C2A, PIK3C3, PIK3CB, PIK3CG, PIK3R1,
' signaling : PIP4K2A, PLCG1, MAPK1, RELN, PTEN, RPS6KB1, SOX9, TGFB2, UBE3A, EZR, PIP5K1A, GAB2, RASGRP1, SEMA4D, PLCBL,

FBXL2, CEP55, PLEKHAL, PDGFD




alternative

DDX5, DYRK1A, FMR1, HNRNPL, HNRNPU, MBNL1, PTBP1, REST, SRSF1, SRSF2, SRSF6, SRSF7, TRA2B, CDK13, WTAP,

BP G0:0000380 \TaR’s\I[))Allcsg(l)"s::)nrge 29/2564 5.22E-06 RBMS8A, MBNL2, KHDRBS1, CELF1, CELF2, SRSF10, RSRC1, ZBTB7A, SMU1, FAM172A, RBM17, SRSF12, SREK1, RBM24
ADCY2, ADCY9, ANXAL, APC, AREG, ATP2B1, ATP6V1A, ZFP36L1, BTG1, CA2, CCNA2, CDC5L, COL1AlL, CREBL, CRK,
DAG1, EDN1, EGR1, EIF4EBP2, EREG, FBN1, FER, FOXO3, MTOR, FYN, GAB1, GJA1, GNAI2, GRB14, GSK3B, IGF1R,
response to IGFBPS5, INPPL1, INSR, JAK2, MAP1B, RAB8A, MYO5A, NFE2L2, NFKB1, NR4A2, OPA1, PIK3C2A, PIK3R1, PKM, PPARA,
BP G0:0043434 A gide hormone 100/2564 5.37E-06 PRKAAL, PRKACB, PRKAR1A, PRKAR2A, PRKCB, PRKDC, PRLR, PTEN, PTGS2, PTPRE, RAP1B, ROCK1, RPS6KB1, SRSF6,
pep SLCY9A1, SORL1, SP1, SPARC, STAT1, STAT3, TSC1, WNT1, XBP1, BTG2, PIK3R3, STC2, USO1, SOCS2, KAT2B, ROCK2,
ATP6V1G1, RNF40, EPM2AIP1, TBC1D4, SORBS1, AHCYL1, RAB10, SIK2, RHOQ, APPL1, CACYBP, ATP6V1H, ERRFI1, PHIP,
SLC30A10, DENND4C, MBD5, ZNF106, NDEL1, SESN2, ACVR1C, CPEB2, SESN3, STXBP4
positive
regulation of
BP G0:0060213 E’:(r:llsegrﬁ)ed 10/2564 6.31E-06 BTG2, TOB1, CPEB3, CNOT1, TNRC6B, PABPC1, AGO2, TNRC6A, CNOT7, TNRC6C
mRNA poly(A)
tail shortening
. L ZFP36L2, FGF13, FGFR2, KIT, NAP1L2, PAFAH1B1, SFRP2, SOX5, TGFB2, TIAL1, NCOA3, CUL3, NUMB, NUMBL, RAB10,
BP G0:0017145 | stem cell division 20/2564 6.83E-06 WWTRL, LEF1, PRDM15, AKNA, DOCK?7
BMPR1A, CREB1, CXADR, DSG2, EDN1, EFNB2, ERBB3, ERBB4, FGF2, FGFR2, FKBP1A, MTOR, G6PD, GATAG6, GJAL,
cardiac muscle NRG1, HNRNPU, ID2, IGF1, RBPJ, JARID2, SMAD1, SMAD4, SMAD7, MEF2A, MEF2C, MEIS1, MYH10, PDGFRA, PPARA,
BP G0:0048738 | tissue 62/2564 6.83E-06 MED1, PRKAR1A, MAPK1, PTEN, RARA, MAP2K4, SGCB, SGCD, SLC9A1, SRF, TBX3, TGFB2, TGFBR1, TGFBR2, TSC1,
development VEGFA, WNT5A, YY1, ARID1A, SORBS2, YAP1, NEBL, PDLIM5, FRS2, AKAP13, GREM1, CACYBP, SOX6, SAV1, MYLK3, SIK1,
ARID2
ANXA1, ARF6, RHOA, ARSB, BMPR2, KRIT1, CCR6, CYP1B1, DOCK1, EDN1, EFNB2, EPHB4, ERBB4, ETS1, PTK2B, FER,
FGF2, FN1, MTOR, GATA3, GLUL, GNA12, HAS2, HMGB1, ID1, ITGA3, KIT, LGALS8, MECP2, MEF2C, MET, MYH9, NF1,
ameboidal-type NFE2L2, DDR2, PAFAH1B1, PIK3C2A, PITX2, PLCG1, PRKCA, PRKCE, PKN2, MAP2K3, PTEN, PTGS2, PTPRG, PTPRM,
BP G0:0001667 cell mi rati0¥1p 104/2564 6.94E-06 PTPRR, RET, ROBO1, SOX9, SP1, SP100, SPARC, SRF, ADAM17, NR2F2, TGFB2, TGFBR1, TGFBR2, THBS1, TMSB4X,
9 VEGFA, WNT5A, SCG2, PIP5K1A, SEMAT7A, PIK3R3, ADAM9, RAB11A, FGF18, NRP1, SGPL1, SEMASA, SLIT2, MAP4K4,
ROCK2, AKAP12, ZEB2, IQSEC1, AKT3, PDCD6, WASF2, SEMA4D, SEMA3C, PDXDC1, SASH1, SRGAP2, CORO1C, APPL1,
GREM1, FOXP1, AGO2, SEMA4C, RTN4, SEMAGA, SMURF2, MMRN2, DOCK5, ACVR1C, AMOT, AMOTL1, SPRED1, MIA3
central nervous ADARB1, ATP7A, CDH11, CRK, DLX2, EPHA4, EPHB1, EPHB2, CLN8, ERBB4, FGFR2, HOXD10, HSP90AAL, HSP90AB1, 1D4,
BP G0:0021953 | system neuron 52/2564 7.24E-06 INHBA, MAP2, NFIB, NTRK2, NR4A2, OPHN1, PAFAH1B1, PTCH1, PTEN, ROBO1, RORA, SFRP2, SOX4, WNT1, WNT5A,
: d?/fferentiation ' BTG2, FZD1, NRP1, DCLK1, B4GALT6, BAGALTS, SLIT2, RAPGEF2, ZEB2, OLIG2, MYCBP2, SATB2, SZT2, GIGYF2, NIN,
ZSWIM6, BCL11B, NDEL1, MTPN, UNC5D, FBXO45, MDGA1
ACACB, ADAM10, RHOA, BCL2, BDNF, BMPR1A, BMPR2, CDC42, CREB1, CSNK2A1, DBN1, DDX3X, EDN1, EIF4G2, ERBB2,
positive ERBB4, EXTL3, PTK2B, FGF2, FGFR2, FN1, FXN, MTOR, GATAG6, GDI1, GOLGA4, IGF1, RBPJ, INSR, LRP1, MAP1B, MEF2C,
BP G0:0045927 | regulation of 69/2564 7.34E-06 MTM1, PAFAH1B1, POU3F2, PRKDC, MAPK1, RPS6KA3, SFRP2, SLC9A1, SRF, ADAM17, TGFB2, TGFBR1, TGFBR2, VEGFA,
growth EZR, SEMA7A, RAB11A, NRP1, SEMAS5A, IST1, BASP1, YAP1, SEMA4D, RIMS1, UNC13A, PLCB1, ADNP, NIPBL, SERP1,
ITSN2, LEF1, USP47, CDKN2AIP, NDEL1, RNF157, MTPN, SH3PXD2B
requlation of DDX5, DYRK1A, FMR1, HNRNPA2B1, HNRNPF, HNRNPH1, HNRNPK, HNRNPL, HNRNPU, MBNL1, PIK3R1, PTBP1, RBM3,
BP G0:0043484 REA splicin 42/2564 7.37E-06 REST, SRSF1, SRSF2, SRSF6, SRSF7, TRA2B, TMBIM6, WTAP, RBM8A, PTBP3, MBNL2, SF3B4, KHDRBS1, CELF1, CELF2,
piicing SRSF10, SETX, DAZAP1, ZBTB7A, ESRP1, SMU1, RBM22, FAM172A, RBM17, YTHDC1, SRSF12, SREK1, RBM24, ZNF326
ADARBL1, APAF1, APP, FASLG, RHOA, ATM, AXL, BCL2, BDNF, BID, ATF2, EN1, ERBB3, F2R, PTK2B, FOX03, FYN, G6PD,
BP GO:0051402 neuron apoptotic 63/2564 7. 54E-06 GABRB2, GATA3, HSP90AB1, JAK2, LRP1, MCL1, MECP2, MEF2C, MSH2, NF1, NTF3, NTRK2, NR4A2, PTPRZ1, RASA1, RB1,
' process ' ROCK1, MAP2K4, SIX1, SOD2, STXBP1, TGFB2, THRB, TP53, BTG2, TP63, NRP1, CDK5R1, BCL2L11, LANCL1, CHL1, TRIM2,
ADNP, CLCF1, NSMF, TOX3, HIPK2, SIX4, USP53, OXR1, SLC30A10, NMNAT1, CPEB4, FOXQ1, EGLN3
kidney JAG1, ARG2, BCL2, EFNB2, EPHA4, FGF2, FGFR2, GATA3, LIF, SMAD1, SMAD2, SMAD4, SMAD5, SMAD7, MEF2C, MYOL1E,
BP GO0:0072073 | epithelium 43/2564 7.67E-06 PBX1, PKD2, POU3F3, PTCH1, RARA, RET, SIX1, SOX9, STAT1, VEGFA, WNT1, WNT2B, SLIT2, MAGED1, MAGI2, SPRY1,
development BASP1, YAP1, WWTR1, KLHL3, SIX4, AHI1, LGR4, LZTS2, OSR1, NPNT, FMN1
ACVR2B, JAG1, FASLG, SHROOM2, ATP2B1, ATP2B4, BCL2, PRDM1, BMPR1B, BMPR2, CACNA1C, COL4A1, COL5A2,
BP GO:0001654 | eye development 86/2564 7 67E-06 CYP1B1, DLX2, EPHB1, EPHB2, CLN8, FBN1, FBN2, FOXF2, GATA3, GJAL, GNB1, GPD2, GPM6A, INHBA, MEIS1, MEIS2,

MITF, MYH10, NEUROD1, NF1, NTRK2, OPA1, PDGFRA, PITX2, PKNOX1, MED1, PTPRM, RARA, RET, RORB, SALL2, SKI,
SKIL, SOX2, SOX9, SP3, SRF, STAT3, ZEB1, TGFB2, TGFBR1, TGFBR2, THRB, VEGFA, VIM, WNT5A, WNT2B, YY1, FZD5,




ARID1A, FZD4, NRP1, ZEB2, MFN2, ABI2, KDM5B, FRS2, ATF6, RAB3GAP1, RAB18, PDS5B, SLC7A11, NIPBL, HIPK2, AHI1,
TGIF2, SMOC1, BCL11B, LPCAT1, RAB11FIP4, FOXP2, TBC1D20, SH3PXD2B

production of
miRNAs involved

DDX5, ESR1, HNRNPA2B1, SMAD1, SMAD2, PPP3CA, TP53, PRKRA, NCOR1, PUM1, PUM2, DICER1, AGO1, AGO2, DGCRS,

BP  [GO:0035196 ;) sene silencing | 21/2564 7.67B-06 | \IRPL44, SNIPL, TRIM71, AGO3, AGO4, LIN28B
by miRNA
microtubule
cytoskeleton RHOA, RCC1, CLTC, GOLGA2, HNRNPU, KIF11, KPNB1, STMN1, MAP4, MECP2, PAFAH1B1, RAN, SPAST, TACC1, TPR, VCP,
BP |G0:1902850 | organization 41/2564 8.27E-06 | SMC1A, RAB11A, KIF3B, KIF23, SPRY1, SPRY2, STAGL, STAG2, TPX2, KIF4A, CHMP2B, GPSM2, CHMP5, NDE1, CEP192,
involved in BCCIP, CHMP1B, CEP97, MCPH1, MAP9, NDEL1, EFHC1, CCSAP, UBXN2B, MZT1
mitosis
oroteasome- CDC27, FOXF2, GNA12, GSK3B, HFE, UBE2K, HSP90AB1, SMAD7, MTM1, NEDD4, NFE2L2, PCBP2, PSMD1, RAD23A, RNF4,
ot RPS27A, SKP1, SKP2, HSPA13, UBEZA, UBE2D1, UBE2D3, UBE2H, UBE3A, VCP, RNF103, USP7, CULS, CUL4B, CUL3, BUB3,
Ubiquitin- UBE4A, CLOCK, RNF14, SOCS5, N4BP1, RNF144A, ARELL, TRIB1, ERLIN1, WWP1, FAF1, ERLIN2, UBXN4, FAF2, FBXW11,
BP  [G0:0043161 | gorbiie 96/2564 9.13E-06 | TRIM2, RYBP, CD2AP, ARIH1, FBXL2, ARMCS, WWTRL, LTN1, FBXL3, FBXLS5, KLHL20, TRIB2, SENP1, UBQLN2, UBQLNL,
oratein catabolic UBXNL1, WAC, JKAMP, SGTB, UBE2W, YOD1, PCNP, PELI1, HECW2, KLHL42, SMURF2, RMNDS5A, FBXL17, GID4, DERL1,
HECTD3, TBL1XR1, RNF122, DNAJB14, SPSB1, EDEM3, KLHL15, SYVN1, LRRK2, SOCS4, RNF19B, UBR3, TRIM71, UBXN2B,
process RNF187, RNF217, FBXO45, DNAJC18, RNF144B, SPOPL
ACTN1, JAG1, RHOA, BCL2, BCL6, CD44, CDK6, COL13A1, DAG1, PTK2B, FN1, GPM6B, GSK3B, ITGAG, ITGA3, ITGAV,
8p | Go:0007160 | cell-matrix 60/2564 0.13E.06 |LIMSL LRP1, MKLN1, NF1, DDR2, SERPINEL, PIK3CB, PIK3RL, PTEN, PTPRJ, PTPRK, RAC1, RASAL, ROCK1, SLC9AL, SRF,
' adhesion : THBS1, TIAM1, TSC1, UTRN, VCL, VEGFA, PIPSK1A, ADAMY, NRP1, MAP4K4, ROCK2, ONECUT2, SLK, BCL2L11, TESK2,
SORBS1, NID2, ITGAL1, CORO1C, SNED1, MINKL, EPDR1, TRPM7, PHLDB2, WHAMM, NPNT, ACER2, FMN1
ACTB, ACTN1, ADAM10, ANK3, APP, ARF1, ARF4, ARF6, RHOA, BDNF, CDC42, CDH2, COL4A1, COL4A5, DAG1, DBNL,
EFNB2, EPHA4, EPHB1, EPHB2, ERBB2, ERBB4, F2R, GPC4, FMR1, FYN, GABRB2, GLRB, GPM6A, NRG1, TNC, IGF1R, INSR,
synapse ITGA3, CAPRIN1, MAP1B, MECP2, MEF2C, MYH10, MYO5A, NEDD4, NFIA, NRCAM, NTRK2, OPAL, OPHN1, PAFAH1B1,
BP | G0:0050808 [YTERS8 94/2564 9.14E-06 | PCDHS8, RELN, PTEN, REST, SIX1, SPARC, STAUL, TIAM1, TSC1, UBE3A, UTRN, VCP, WNT5A, FZD5, FZD1, NRP1, CDK5RL,
9 WASL, DNAJA3, NRXN1, MAGI2, DNM1L, ABI2, WASF2, SLC9A6, SEMA4D, PDLIM5, SHANK2, UNC13A, ADNP, SNAPIN,
SLC7A11, FLRT3, FLRT2, CHMP2B, PCDH17, PCLO, ABHD17B, SIX4, SSH1, DOCK10, ALS2, CTTNBP2, TANC1, LRRK2,
FBX045, MDGA1
anatomical APP, RHOA, BCL2, DAG1, EREG, PTK2B, FGFR3, FOXO3, MTOR, G6PD, GATA3, GJAL, FOXAL, HOXA5, IGF1, RBPJ, MECP2,
8p | Go:0071605 | ctrctre 48/2564 o 14.06 |MMP2, MYOS5A, NF1, NRCAM, NR4A2, OPAL, PDE3A, RB1, RET, TGFB2, WNTL, WNT5A, XBP1, RECK, CDK5R1, BAGALTS,
- . : B4GALT5, PTBP3, SEMA4D, CNTNAP2, ANKRD17, GREM1, FLVCR1, ZBTB7A, MBTPS2, BCL11A, NTN4, PABPCI1L, LRRK2,
maturation ANOG, GLDN
ACVR2B, XIAP, BMPR1A, BMPR1B, BMPR2, RUNX2, DDX5, EGR1, FBN1, GATA3, GATA6, HFE, HIVEP1, ID1, RBPJ, ITGA3,
_ SMAD1, SMAD2, SMAD4, SMADS, SMAD7, PCSK6, PPM1A, SFRP2, SKI, SKIL, SORL1, SOX9, UBE2D1, UBE2D3, WNTL,
BP | GO:0071772 [response to BMP [ 49/2564 9.21B-06 | \WNT5A, USP9X, FZD1, ZFYVE16, USP15, TOB1, FSTLL, GREM1, PDCD4, HIPK2, LEF1, CTDSPL2, TRIM33, SMPD3, UBE20,
GREM2, SMURF2, RNF165
ACVR2B, XIAP, BMPR1A, BMPR1B, BMPR2, RUNX2, DDX5, EGR1, FBN1, GATA3, GATA6, HFE, HIVEPL, ID1, RBPJ, ITGA3,
8p | Go0o71773 |cellular response |0 oce, 921E.05 | SMADL, SMAD2, SMAD4, SMADS, SMAD7, PCSK6, PPM1A, SFRP2, SKI, SKIL, SORLL, SOX9, UBE2D1, UBE2D3, WNTL,
' to BMP stimulus : WNT5A, USP9X, FZD1, ZFYVEL6, USP15, TOB1, FSTL1, GREM1, PDCD4, HIPK2, LEF1, CTDSPL2, TRIM33, SMPD3, UBE20,
GREM2, SMURF2, RNF165
APP, ATM, ATP2B4, BCL2, CAMK2D, CD44, CSNK2A1, DMD, DYRK1A, MTOR, MKNK2, GSK3B, HGF, HSP90AAL, HSP90ABL,
cotidvl-serine LIF, SMAD7, MARK3, NTF3, NTRK2, PAK2, PDE4D, PLCL1, PRKAAL, PRKACB, PRKCA, PRKCB, PRKCE, PKN2, PRKDC,
BP |G0:0018105 php K o 7412564 9.46E-06 |PRKG1, MAPK1, PTGS2, RET, ROCK1, RPS6KA3, RPS6KB1, SFRP2, SGK1, STK4, TGFBR1, TGFBR2, VEGFA, WNTSA,
phosphorylation HMGA?2, CDK5R1, DCLK1, RPS6KAS, EIF2AK3, ROCK2, AKT3, HIPK3, SPRY2, NEKSG, IL24, STK38L, SMG1, GPD1L, PLCL2,
SGK3, STK39, HIPK2, NLK, CAB39, DDIT4, FNIP2, WNK1, GGNBP2, DOCK7, LRRK2, TTBK2, PAQR3, RICTOR, C80rf44-SGK3
orotein ACTB, APC, BIRC3, AR, RHOA, BRCA1, CCNA2, CDC25A, EP300, ESR1, GATA3, HCFC1, FOXK2, SMAD1, SMAD2, SMAD4,
Modification by SMAD7, MDM4, NFKBIA, PSMD1, PTEN, RAD23A, RPS27A, ATXN7, SKP2, TGFBR1, TNFAIP3, TP53, UBE2D1, USP4, USPL,
BP | GO:0070646 | ooyt iem 7412564 9.46E-06 |VCP, YY1, USP7, USP9X, COPS3, KAT2B, USP13, USP10, COPS2, USP34, CCP110, SPATA2, USP15, STAM2, TNIP1, OTUD3,
eoual SENP6, USP25, SENP1, DESI2, UBXN1, USP53, OTUD4, ZRANB1, INOSOD, USP47, ASXL2, RHOT1, YOD1, MBD5, OTUD7B,
USP31, USP37, COPS7B, SMURF2, OTUB2, VCPIP1, USP42, USP32, ACTRS, MBD6, MYSM1, USP12
intracellular AR, RHOA, BRCA1, RUNX1, CBFB, DDX5, EP300, ESR1, NR3C1, FOXAL, JAK2, NEDD4, NKX3-1, CNOT2, MED1, RAN, RBL,
BP |G0:0030518 [steroid hormone |  41/2564 9.74E-06 | RNF4, SKP2, UBE3A, NCOA4, NCOA3, NRIP1, ARID1A, TP63, NCOAL, PIAS2, CLOCK, RNF14, NCOR1, YAP1, CNOT1, GRIPL,

receptor

FOXP1, STRN3, ZBTB7A, UBR5, LMO3, PMEPAL, GPAM, KCTD6




signaling
pathway

cellular response

ADCY2, ADCY9, APC, ATP2B1, ATP6V1A, ZFP36L1, CA2, CCNA2, CDC5L, CREB1, CRK, EDN1, EIFAEBP2, FBN1, FER,
FOXO3, FYN, GAB1, GNAI2, GRB14, GSK3B, IGF1R, INSR, JAK2, MAP1B, RAB8A, MYO5A, NFE2L2, NFKB1, NR4A2, OPAL,

BP GO:0071375 to peptide 78/2564 9.93E-06 PIK3C2A, PIK3R1, PKM, PRKAAL, PRKACB, PRKAR1A, PRKAR2A, PRKCB, PRKDC, PRLR, PTEN, PTPRE, RAP1B, ROCK1,
' hormone ' RPS6KB1, SLC9A1, SORL1, SP1, STAT1, STAT3, TSC1, WNT1, XBP1, PIK3R3, USO1, SOCS2, KAT2B, ROCK2, ATP6V1G1,
stimulus TBC1D4, SORBS1, AHCYL1, RAB10, SIK2, RHOQ, APPL1, ATP6V1H, ERRFI1, PHIP, SLC30A10, DENND4C, MBD5, ZNF106,
NDEL1, CPEB2, SESN3, STXBP4
BRCA1, CHEK1, ATF2, CREBBP, EP300, GATAS, HCFCL1, LIF, SMAD4, MECP2, KMT2A, NAP1L2, SNAI2, TAF5, PCGF2,
BP GO:0016573 histone 46/2564 1.00E-05 BRPF1, KAT6A, YEATS4, NCOAS, HAT1, NCOAL, KAT2B, RPS6KAS5, GTF3C4, CLOCK, CTCF, BRD8, KAT6B, BRD1, ZNF451,
' acetylation ' AUTS2, TAF5L, BRPF3, LEF1, PHF20, RSF1, MSL2, SETD5, MRGBP, KANSL3, YEATS2, MEAF6, NAA50, EPCL1, KATS,
KANSL1L
ACVR2B, ATP7A, BMPR1A, BMPR2, CREB1, DAG1, EP300, FGFR2, GATAG, FOXA1, HOXAS5, TNC, ID1, IGFBP5, RBPJ, ITGAS,
BP GO:0030323 respiratory tube 50/2564 1.09E-05 LIF, LOX, SMAD2, MME, NFIB, PDGFRA, MAPK1, PTK7, SRSF6, SOX9, SP3, SPARC, SRF, TGFBR2, THRB, VEGFA, WNT5A,
' development ' WNT2B, FGF18, PHF14, SPRY1, SPRY2, YAP1, MAN1A2, CIC, SLC7A11l, HECA, ERRFI1, TMEM38B, SMPD3, SAV1, HHIP,
TNS3, FOXP2
ANXA1, ATM, BCAT1, CCND1, BCL2, BID, CCND2, CDC25A, CDK6, RCC1, DDX3X, E2F1, EP300, EZH2, GSPT1, ID2, ID4,
G1/S transition INHBA, MCM3, MDM4, NASP, CNOT2, CNOT4, NPAT, ORC2, ORC4, ORC5, PKD2, PPP3CA, PPP6C, PRKDC, PTEN, RB1,
BP G0:0000082 | of mitotic cell 70/2564 1.11E-05 RBL1, RPS6KB1, RRM2, SKP2, SOX4, ADAM17, TFDP1, TFDP2, TP53, UBE2E2, WEE1, BTG2, CUL5, CUL4B, CUL3, CCNEZ2,
cycle CTDSPL, GPNMB, KHDRBS1, CNOT1, PHF8, PLCB1, ANKRD17, GIGYF2, CNOT7, TRIAP1, KMT2E, MEPCE, CNOT6, USP37,
ZNF655, CDC73, DCUN1D3, TRIM71, NACC2, CACUL1, CNOT6L
APAF1, AR, AREG, RHOA, BCL2, COL4Al, DAGL1, EDN1, EFNB2, EPHA4, ESR1, FGF2, FGFR2, GATA3, GJAl, FOXA1, HOXAS,
epithelial tube TNC, RBPJ, SMAD4, MEF2C, MET, NKX3-1, PBX1, PKD2, MED1, PRKACB, PTCH1, PTK7, RALA, RARA, RET, SFRP2, SIX1,
BP G0:0060562 morphodenesis 78/2564 1.11E-05 SKI, SOX4, SOX9, SRF, STK3, STK4, TBX3, TGFB2, TGFBR2, TSC1, KDM6A, VEGFA, WNT1, WNT5A, WNT2B, LUZP1, FZD3,
phog ARID1A, FZD1, NRP1, SLIT2, MAGED1, ZEB2, MED12, SPRY1, SPRY2, YAP1, GNA13, KDM5B, KLHL3, FOXP1, LEF1, SIX4,
AHI1, SEMA4C, LGR4, MIB1, HHIP, LZTS2, OSR1, TRIM71, ARL13B, NPNT, FMN1
ACVR2B, JAG1, FASLG, SHROOM2, ATP2B1, ATP2B4, BCL2, PRDM1, BMPR1B, BMPR2, CACNA1C, COL4A1, COL5A2,
CYP1B1, DLX2, EPHB1, EPHB2, CLN8, FBN1, FBN2, FOXF2, GATA3, GJAl, GNB1, GPD2, GPM6A, INHBA, MEIS1, MEIS2,
BP GO:0150063 visual system 86/2564 1.13E-05 MITF, MYH10, NEUROD1, NF1, NTRK2, OPAL, PDGFRA, PITX2, PKNOX1, MED1, PTPRM, RARA, RET, RORB, SALL2, SKI,
' development ' SKIL, SOX2, SOX9, SP3, SRF, STAT3, ZEB1, TGFB2, TGFBR1, TGFBR2, THRB, VEGFA, VIM, WNT5A, WNT2B, YY1, FZDS5,
ARID1A, FZD4, NRP1, ZEB2, MFN2, ABI2, KDM5B, FRS2, ATF6, RAB3GAP1, RAB18, PDS5B, SLC7A11, NIPBL, HIPK2, AHI1,
TGIF2, SMOC1, BCL11B, LPCAT1, RAB11FIP4, FOXP2, TBC1D20, SH3PXD2B
JAGL, AR, RHOA, BCL2, BMPR1A, BMPR2, RUNX2, CDC42, CLTC, EDN1, ESR1, GPC4, FGFR2, GATA3, HGF, HOXC11, RBPJ,
regulation of LIF, SMAD4, MLLT3, NFIB, MED1, PSMD1, PTK7, RAC1, ROBO1, SFRP2, SRSF6, SIX1, SNAI2, SOX9, STAT1, TGFB2,
BP G0:2000027 | animal organ 65/2564 1.15E-05 TGFBR1, TGFBR2, THRB, TIAM1, TNFAIP3, VEGFA, WNT1, WNT5A, WNT2B, XBP1, FZD5, FZD3, FZD1, FZD4, MAGED1,
morphogenesis MAGI2, MED12, SPRY1, BASP1, SEMA3C, FRS2, DAAM1, GREM1, SIX4, AHI1, LGR4, BTBD7, NTN4, SMURF2, VANGL1,
FOXP2, PRICKLE2
stem cell JAG1, BCL9, BMPR1A, ZFP36L2, CDH2, DDX6, FANCC, FGF2, FOXO3, RBPJ, KIT, LIF, SMAD2, SMAD4, CNOT2, NOTCH2,
BP G0:0019827 | population 46/2564 1.17E-05 PBX1, REST, SKI, SOX2, SOX4, SOX9, SS18, STAT3, TBX3, KLF10, HMGA2, NCOA3, SMC1A, ARID1A, TP63, MED21, MED12,
maintenance YAP1, MTF2, CNOT1, NIPBL, FOXP1, RIF1, SAV1, CDC73, MCPH1, ZNF322, SETD6, TET1, HOOK3
ACVR2B, XIAP, BMPR1A, BMPR1B, BMPR2, RUNX2, DDX5, EGR1, FBN1, HFE, HIVEP1, ID1, RBPJ, ITGA3, SMAD1, SMAD2,
BP GO:0030509 BMP signaling 46/2564 1.17E-05 SMAD4, SMAD5, SMAD7, PCSK6, PPM1A, SFRP2, SKI, SKIL, SORL1, UBE2D1, UBE2D3, WNT1, WNT5A, USP9X, FZD1,
' pathway ' ZFYVEL6, USP15, TOB1, FSTL1, GREM1, PDCD4, HIPK2, LEF1, CTDSPL2, TRIM33, SMPD3, UBE20, GREM2, SMURF2,
RNF165
ADCYAP1, AR, ATM, ATRX, CCND1, BCL2, BCL2L2, BMPR1B, CBL, ERCC1, EREG, ESR1, FANCA, FOXO03, GATA3, GATAG,
BP GO:0008406 gonad 58/2564 1.17E-05 GJAL, HMGB2, HOXA9, INHBA, INSR, KIT, SMAD4, MSH2, NASP, NKX3-1, PDGFRA, PTX3, RARA, ARID4A, KDM5A, SFRP2,
' development ' SOX9, TGFB2, TGFBR1, TMF1, UBE3A, VEGFA, WNT5A, WNT2B, NCOA4, NRIP1, FZD4, NCOA1, SGPL1, SLIT2, BCL2L11,
BASP1, FNDC3A, PATZ1, TIPARP, ARID4B, SIX4, PLEKHAL, TBC1D20, OSR1, RNF38, AGO4
RHOA, BMPR1B, BMPR2, RUNX2, FOXN3, COL1A1, COL12A1, COL13A1, EP300, FBN1, FGFR3, FGFR2, GJA1, GLG1, GNAS,
BP GO:0060348 bone 58/2564 1.17E-05 HAS2, IGF1, INPPL1, INSIG1, KIT, LOX, SMAD1, SMAD5, MEF2C, MEF2D, MEIS1, MMP16, NOTCH2, PAFAH1B1, PIP4K2A,
' development ' PITX2, MED1, RARA, SFRP2, SKI, SOX9, SPARC, SRF, TGFBR2, TP53, WNT1, TNFSF11, FGF18, WASF2, SEMA4D, AKAP13,
GREM1, FOXP1, MBTPS2, SCARA3, DYM, TMEM38B, SMPD3, BBX, IFT80, MCPH1, ANO6, SH3PXD2B
BP G0:0030324 lung 49/2564 1.22E-05 ACVR2B, ATP7A, BMPR1A, BMPR2, CREB1, DAG1, EP300, FGFR2, GATA6, FOXA1, HOXAS, TNC, ID1, IGFBP5, RBPJ, ITGA3,

development

LIF, LOX, SMAD2, MME, NFIB, PDGFRA, MAPK1, PTK7, SRSF6, SOX9, SP3, SPARC, SRF, TGFBR2, THRB, VEGFA, WNT5A,




WNT2B, FGF18, PHF14, SPRY1, SPRY2, YAP1, MAN1A2, CIC, SLC7Al11, ERRFI1, TMEM38B, SMPD3, SAV1, HHIP, TNS3,
FOXP2

morphogenesis

AR, AREG, BCL2, COL4A1, DAG1, EDN1, ESR1, FGF2, FGFR2, HGF, FOXA1, HOXAS5, TNC, SMAD4, MET, NKX3-1, PBX1,
PKD2, MED1, PTCH1, SFRP2, SIX1, SNAI2, SOX9, SRF, STK4, TBX3, TGFBR2, VEGFA, WNT1, WNT5A, WNT2B, FZD5, TP63,

BP |GO:0061138 ggﬁh%ﬁ?d‘nﬁh'”g 51/2564 1.248-05  |\RP1. SLIT2, MAGEDL, SPRY1, SPRY2, YAP1, SEMA3C, GNA13, KDM5B, FRS2, LEF1, SIX4, LGR4, BTBD7, NTN4, HHIP,
NPNT
cell-substrate ACTN1, RHOA, BCL2, DST, CD151, PTK2B, FN1, GPM6B, ITGA6, KRT5, LAMC1, LIMS1, LRP1, PTEN, PTPRJ, PTPRK, RAC1,
BP [G0:0007044 |junction 33/2564 1.29E-05 |ROCK1, SLC9AL, THBS1, TSC1, VEGFA, PIP5K1A, NRP1, MAP4K4, ROCK2, SLK, TESK2, SORBS1, CORO1C, PHLDB2,
assembly WHAMM, FMN1
ACVR2B, JAG1, AREG, ATP2B1, BCL2, BMPR1A, BMPR1B, BMPR2, RUNX2, CDK6, DDX5, PTK2B, FBN2, FGFR2, GJAL,
8p | co-0030278 | Fegulation of 559564 143c.05 |GNAS, GPMEB, HGF, ID1, ID2, IGF1, IGFBP5, RBPJ, IL6R, IL6ST, SMAD1, SMADS, MEF2C, NELL1, DDR2, PBX1, MAPK,
: ossification : PTCH1, REST, RORB, SFRP2, SKI, SNAI2, SOX9, TGFB2, WNT5A, TP63, TOB1, SEMA4D, TOB2, ZHX3, NIPBL, GREML,
TXLNG, ANKH, SMOC1, OSR1, TMEM64, ANO6, NPNT
positive
regulation of
nuclear_-
BP [G0:1900153 g]?liglgggbolic 12/2564 1.48E-05 |ZFP36L1, ZFP36L2, BTG2, TOB1, CPEB3, CNOT1, TNRC6B, PABPC1, AGO2, TNRC6A, CNOT7, TNRC6C
process,
deadenylation-
dependent decay
ANXA1, ATM, ATP2B4, BCAT1, CCND1, BCL2, BID, CCNA2, CCND2, CDC25A, CDK6, RCC1, DDX3X, E2F1, EP300, EZH2,
cell evele GLS GSPTL, ID2, ID4, INHBA, MCM3, MDM4, NASP, CNOT2, CNOT4, NPAT, ORC2, ORC4, ORC5, PKD2, PPP3CA, PPP6C, PRKDC,
BP |G0:0044843 hasé’ transition 73/2564 1.54E-05 |PTEN, RB1, RBL1, RPS6KB1, RRM2, SKP2, SOX4, ADAM17, TFDP1, TFDP2, TP53, UBE2E2, WEE1, BTG2, CUL5, CUL4B,
P CUL3, CCNE2, CTDSPL, GPNMB, KHDRBS1, CNOT1, PHF8, PLCB1, ANKRD17, GIGYF2, CNOT7, TRIAP1, KMT2E, MEPCE,
CNOT6, USP37, ZNF655, CDC73, DCUN1D3, TRIM71, NACC2, CACUL1, CNOT6L, STXBP4
requlation of ADAM10, ARF1, ARF6, RHOA, CRK, DBN1, EPHA4, EZH2, FMR1, MTOR, GSK3B, ID1, CAPRIN1, MEF2C, NEDD4, OPAL,
sp | Go00s0773 de%drite 4412564 1 56E.05 | PAFAHIBL PPP3CA, MAPKG, RELN, PTEN, RAP2A, SDC2, TIAML, UBE3A, VLDLR, CDK5R1, RAPGEF2, DNMIL, ABI2,
: : SEMA4D, PDLIMS5, CPEB3, SHANK2, RAB21, CAMSAP2, NSMF, SS18L1, ASAP1, BCL11A, TMEM106B, HECW2, ANKRD27,
development LRRK2
ABL2, ATM, ATP7A, COL1A1, COL4Al, COL5A2, CREB1, E2F1, EDN1, EGR1, PTK2B, FGFR2, MTOR, FYN, GNB1, TNC, IPO5,
8P | co-0071220 [celUlar response | ooc 162E.05 |LDLR, MMP2, NTRK2, OPAL, PDGFRA, PKD2, PRKAAL, PRKCE, PTK7, RARA, RET, RORB, SHMTL, SIX1, SMARCD1, SOX9,
: to acid chemical : ZEB1, TNFSF4, VEGFA, WNT5A, XBP1, YES1, ZNF35, FZD4, CLDN1, YAP1, CPEB3, SETX, SH3BP4, NSMF, SESN1, BCL11A,
LANCL2, RRAGD, PDGFD, CPEB4, SESN2, OSR1, SESN3
regulation of DDX5, DYRK1A, FMR1, HNRNPA2B1, HNRNPK, HNRNPL, HNRNPU, MBNL1, PTBP1, RBM3, REST, SRSF1, SRSF2, SRSF6,
BP  [G0:0048024 | mRNA splicing, 33/2564 1.62E-05 | SRSF7, TRA2B, WTAP, RBM8A, MBNL2, SF3B4, KHDRBS1, CELF1, CELF2, SRSF10, DAZAP1, ZBTB7A, SMU1, FAM172A,
via spliceosome RBM17, YTHDC1, SRSF12, SREK1, RBM24
regulation of
sodium ion
, ANK3, ATP1A2, ATP1B1, CAMK2D, DMD, STOM, FGF12, GLRX, KIF5B, NEDD4, PRKCE, PTPN3, SLC9A1, UTRN, SLMAP,
BP G0:2000649 :ransmembrane 22/2564 1.62E-05 GPDIL, STK39 KLHL24. HECW2, WNK1, WNK3. OSR1
ransporter
activity
BRCA1, CHEK1, ATF2, CREBBP, EP300, GATA3, HCFC1, LIF, SMAD4, MECP2, KMT2A, NAP1L2, PRKAA1, SNAI2, SOX4,
8P | co:0018394 | PEPIidyHysine 48/2564 167E.05 | TAF5, PCGF2, BRPFL, KATGA, YEATS4, NCOA3, HAT1, NCOAL, KAT2B, RPS6KAS, GTF3C4, CLOCK, CTCF, BRDS, KAT6B,
: acetylation : BRD1, ZNF451, AUTS2, TAF5L, BRPF3, LEF1, PHF20, RSF1, MSL2, SETD5, MRGBP, KANSL3, YEATS2, MEAF6, NAAS0,
EPC1, KATS, KANSL1L
, mitotic spindle RHOA, GOLGA2, HNRNPU, KIF11, KPNB1, TPR, SMC1A, RAB11A, KIF3B, KIF23, STAG1, STAG2, TPX2, KIF4A, CHMP2B,
BP  [GO:0090307 | ;osembly 23/2564 1.67E-05 | cljmps, CEP192, BCCIP, CHMP1B, CEP97, MAP9, CCSAP, MZT1
CRK, DUSP4, DUSP5, DUSP8, EDN1, EPHA4, EPHB2, ERBB2, EZH2, F2R, PTK2B, FGF2, FLT1, HGF, NRG1, HMGCR, IGF1,
requlation of IGF1R, INSR, JAK2, KIT, MAP3K1, MAP3K4, MAP3K5, MAP3K9, NF1, NTF3, PIK3CB, PIK3CG, PRKAAL, MAPK1, MAP2K3,
8P | c0:0043405 | MAP Kinmse 80/2564 167605 |PTPRI, RET, ROBO1, RPS27A, MAP2K4, SFRP2, SORL1, TGFBR1, THBS1, TIAM1, TLR4, VEGFA, WNT5A, FZD5, FZD4, FZD8,
: activity : TNFSF11, PDESA, ADAMY, FGF18, SPAGY, MAGED1, ZEB2, HIPK3, RASGRP1, TRIB1, SPRY1, SPRY2, MAP3K2, FRS2,

ERP29, DUSP14, IRAK3, AKAP13, TAB2, SASH1, PDCD4, STK39, TRIB2, TAOK1, PDGFD, LRRK2, DUSP18, PAQR3, SPRED1,
SPRED2, TAB3, SAMD5




regulation of

JAG1, ZFP36L1, CA2, RUNX1, CBFB, CDK6, CREB1, CREBBP, EP300, ETS1, PTK2B, FBN1, FOXO3, MTOR, GABPA, GNAS,
HMGB2, HOXAS5, HOXAO9, ID2, INHBA, LIF, LOX, MEF2C, MEIS1, MEIS2, MITF, KMT2A, NF1, NFKBIA, CNOT4, NOTCH2,

BP |G0:0045637 | myeloid cell 64/2564 1.68E-05 |PIK3R1, MED1, PRKCA, PRKCB, PURB, RARA, RB1, STAT1, STAT3, THBS1, KLF10, TLR4, TNFSF11, KAT2B, MAFB, TRIBL,
differentiation TOB2, TNRC6B, AGO1, FOXP1, TNRC6A, SENP1, LEF1, KLF13, NCAPG2, KMT2E, TNRC6C, KMT2C, CDC73, TMEM64, AGO3,
AGO4
positive
, regulation of ] JAGL, AR, EDN1, FGFR2, GATA3, HOXC11, RBPJ, LIF, SMAD4, MED1, ROBO1, SRSF6, SIX1, SOX9, TGFB2, TGFBRI,
BP  [GO:01101101 5 fimal organ 2912564 1.80E-05 | 1GFRR2, TNFAIP3, VEGFA, WNT2B, XBP1, MAGEDL, SPRY1, BASP1, SEMA3C, FRS2, SIX4, LGR4, FOXP2
morphogenesis
ACVR2B, JAGL, FASLG, SHROOM2, ATP2B1, ATP2B4, BCL2, PRDM1, BMPR1B, BMPR2, CACNALC, COL4AL, COL5A2,
CYP1B1, DLX2, EPHB1, EPHB2, CLN8, FBN1, FBN2, FOXF2, GATA3, GJAL, GNB1, GPD2, GPM6A, INHBA, MEIST, MEIS2,
8p | Gom00asasn | SENSONY System 86/2564 Le3E.05 | MITF. MYHI0, NEURODL, NF1, NTRK2, OPAL, PDGFRA, PITX2, PKNOX1, MEDL, PTPRM, RARA, RET, RORB, SALL2, SKI,
' development : SKIL, SOX2, SOX9, SP3. SRF, STAT3, ZEB1, TGFB2, TGFBR1, TGFBR2, THRB, VEGFA, VIM, WNT5A, WNT2B, YY1, FZD5.
ARID1A, FZD4, NRP1, ZEB2, MFN2, ABI2, KDM5B, FRS2, ATF6, RAB3GAP1, RAB18, PDS5B, SLC7A11, NIPBL. HIPK2, AHI1,
TGIF2, SMOC1, BCL11B, LPCAT1, RAB11FIP4, FOXP2, TBC1D20, SH3PXD2B
ADAM10, APBB2, RHOA, BCL2, BCL6, BDNF, BMPR2, BTG1, CAMK2D, CDC42, CSNK2AL, DBN1, DDX3X, DPYSL2, EDNL,
EIFAG2, ERBB2, EXTL3, PTK2B, FGF13, FN1, FXN, MTOR, G6PD, GDI1, GJAL, GOLGA4, GSK3B, IGF1, IGFBPS5, INHBA, LRP1,
equlation of cell SMAD4. MAP1B, MAP2, NRCAM, PAFAH1B1, SERPINE2, PPARA, PTPRJ, RB1, RPS6KA3, SFRP2, SGK1, SLCIAL, SRF,
BP |GO:0001558 | Ut 94/2564 1.85E-05 |ADAM17, TGFB2, TGFBRL, TP53, VEGFA, WNT5A, YY1, SEMA7A, BLZF1, RAB11A, NRP1, SOCS2, CDK5R1, SEMABA, SLIT2,
9 ULK2, SERTAD2, IST1, NME6, NET1, SEMA4D, SEMA3C, RIMS1, RAB21, UNC13A, ADNP, SH3BP4, SGK3, ITSN2, LEF1,
BCL11A, SEMA4C, USP47, CDKN2AIP, RTN4, NDRG3, SEMAGA, CDC73, ADIPOR2, NDEL 1, SESN2, KIAA1109, RNF157.
DCUN1D3, DCBLD2, MTPN, TTL, C80rf44-SGK3
ACTB, ADAM10, ANK3, AR, ARF6, ATP1B1, CDH2, CLTC, DAGL, EPHB2, ACSL3, GPC4, FGF13, GOLGA4, ITGA3, KIF5B,
orotein LRP1, RAB8A, MYO5A. NSF, P2RY1, PIK3R1, PPP2REA, PRKCE, PTCH1, RAB3B, RAP2A, ROCK1, SNAP25, SPTBNL,
, in STXBP1, EZR, SLMAP, PICALM, PIP5K1A, STX7, BLZF1, NUMB, RAB11A, MAP7, RABEP1, VAMP3, ROCK2, TMEMS59,
N Rt ?:Iia“éi“m:o 752564 1.92E-05 | RAPGEF2, SEC16A, OPTN, VTI1B, SORBS1, EXOC5, RAB10, RAB11FIP2, KIF1B, GGA3, EFR3A, GRIP1, RHOQ, APPL1,
periphery GPSM2, KCNIP3, GOLGA7, RAPGEF6, ADAM22, LZTFL1, GOLPH3L, DENND4C, GOPC, GPR158, KIF13A, GOLPH3, MPPS,
WNK3, FCHO2, ARL13B, FAM126B
SHROOM2, AREG, ARF1, CALM3, CDH2, FMR1, GOLGA2, GSK3B, KIF58, KIF5C, MAP2, MYOS5A, NSF, P2RY1, PAFAH1B,
PIK3CG, PPP6C, PRKCB. PTEN, RAB1A, RAB27B, RAP1B, SNAP25, STXBP1, VAMP1, PICALM, CUL3, USO1, RAB11A, WASL,
8 | co00s1648 | VESICIE 2412564 5 03E.05 | KIF3B, KIF23, SEC24C, RIMS3, MAGI2, SV2A, SEC16A, PDCD6, DNMIL, RASGRP1, CNIH1, TFG, AP3M2, TMED10, SEC23IP,
' localization : PPP6R1, SEC31A, RAB3GAP1, RIMS1. UNC13A, KIF1B, SYT11. ANKRD28, SNAPIN, AP3M1, PCDH17, PCLO, GIT1, TRAPPCA,
NDE1, FNBP1L, PPP6R3, AP1AR, WDR11, SARIA, KIF13A, VPS33A, TRAK2, FYCO1, NDEL1, MCFD2, LRRK2, TBC1D20,
FAMO1AL
 icellular ADARBL, ADRBL, APP, AR, ATM, ATRX, BCL2, ZFP36L1, CREB1, EN1, EP300, ERCCL, FXN, MTOR, GNAS, GPD2, HOXAS,
BP |GO:0035264 | TUNCEIlAr | | 435564 210E-05 |IGF1, PDE4D, PLAG1, POU3F2, PTCH1, RARA, SLC1A2, STAT3, TP53, KDM6A, EZR, STC2, SOCS2, SGPL1, NIPBL, WWTRL,
9 9 GIGYF2, FLVCR1, SMPD3, WDR11, MBDS5, PLEKHAL, TBLIXR1, RMI1. TNKS2, SH3PXD2B
ephrin receptor ACTB, RHOA, CDC42, CHN1, CRK, EFNB2, EPHA4, EPHAS, EPHB1, EPHB2, EPHB4, FYN, RBPJ, MMP2, RAC1, RASA1L
BP  |GO:0048013 ;gt?:}\',g‘)? 30/2564 212805 | ROCK1, SDC2, SS18, TIAML, YES1, CDK5R1, WASL, ROCK2, ARPC5, ACTR3, VAV3, ARPC1A, GIT1, APHIA
BP | GO:0003401 | axis elongation 16/2564 2.16E-05 |AREG, ESR1, FGFR2, TNC, MEDL, PTK7, SFRP2, SIX1, SOX9, WNT5A, MAGI2, MED12, SPRY1, SPRY2, YAPL, SIX4
Whnt signaling
_ pathway, calcium ] CALM1, GNB1, PPP3CA, PPP3R1, WNT5A, FZD5, FZD3, FZD4, TNRC6B, PLCB1, AGO1, AGO2, TNRC6A, LEF1, NLK, TNRC6C,
BP  |GO:0007223 [PRTAY. € 18/2564 221E-05 | RG08 Acoa
pathway
BRCAL, CHEKL, ATF2, CREBBP, EP300, GATA3, HCFCL, LIF, SMAD4, MECP2, KMT2A, NAP1L2, SNAI2, TAF5, PCGF2,
80 | Go0o1a30a | internal peptidyl- | 4o occ, »o1E.05 | BRPFL KAT6A, YEATS4, NCOA3, HATL, NCOAL, KAT2B, RPS6KAS, GTF3C4, CLOCK, CTCF, BRDS, KAT6B, BRD1, ZNF451,
' lysine acetylation : AUTS2, TAF5L, BRPF3, LEF1, PHF20, RSFL, MSL2, SETD5, MRGBP, KANSL3, YEATS2, MEAF6, NAASQ, EPC1, KATS,
KANSL1L
ERBB sianalin APP, FASLG, AREG, ARF4, CBL, CBLB, CDC42, DOK1, ERBB2, ERBB3, ERBB4, EREG, PTK2B, FER, GABL, NRGL, HIPL,
BP |GO:0038127 | SRBB sianaiing 4212564 2.43E-05 |HSPY0AAL, RBPJ, PIK3C2A, PIK3R1, PLCG1, PRKCA, MAPK1, PTPN3, PTPN12, PTPRJ, PTPRR, SOX9, ADAM17, CULS5,
pathway RPS6KA5. SOCS5, SPRY1, SPRY2, STAM2, SH3KBP1, ERRFI1, SLC30A10, RTN4, MVB12B, SOCS4
5 | com0007548 | S 712564 547605 |ADCYAPL, AR, ATM, ATRX, AXL, CCND1, BCL2, BCL2L2, BVPRI1A, BMPR1B, CBL, ERCCL, EREG, ESR1, FANCA, FOXF2,

differentiation

FOXO3, GATAS, GATAG, GJAL, HMGB2, HOXA9, INHBA, INSR, KIT, SMAD4, SMADS5, MSH2, NASP, NKX3-1, PBX1, PDGFRA,




PTX3, RARA, ARID4A, KDM5A, SFRP2, SOX9, TBX3, TGFB2, TGFBR1, TMF1, UBE3A, VEGFA, WNT5A, WNT2B, NCOA4,
NRIP1, FZD4, TP63, NCOAL, SGPL1, SLIT2, BCL2L11, BASP1, FNDC3A, PATZ1, NIPBL, TIPARP, ARID4B, SIX4, LGR4,
PLEKHA1, TBC1D20, OSR1, RNF38, AGO4

positive
regulation of

ZFP36L1, ZFP36L2, RBM3, ROCK1, TRA2B, BTG2, ROCK2, PUM1, TOB1, HNRNPR, SF3B4, CPEB3, CNOT1, TNRC6B,

BP |G0:1903313 . 28/2564 2.48E-05 |GIGYF2, DAZAPL PABPCI, AGO2, TNRC6A, CNOT7, ZC3HAV1, TNRC6C, CDC73, TRIM71, RC3H1, RBM24. CNOT6L,
mMmRNA metabolic YTHDE3
process
regulation of XIAP, BMPR2, RUNX2, CREBBP, EP300, FBNL, FBN2, FGF2, FLTL, GATA3, GLG1, HSP90AB1, RBPJ, [TGA3, LOX, SMAD2,
gt o SMAD4, SMAD7, NEDD4, NTF3, PCSK6, PPM1A, PRKCB, ROBO1, RPS27A, SFRP2, SKI, SKIL. SORL1, ADAM17, ZEB1,
BP | GO:0090287 | SelUar eapons 71/2564 261E-05 |TGFBRI, TGFBR2, THBS1, TP53, VEGFA, WNT1, WNT5A, FZD1, FZD4, FGF18, SLIT2, ONECUT2, PDCD6, TOB1, SPRY1,
fo grawd SPRY2, SLC9A6, FSTLL, PEG10, DSTYK, BAMBI. ZNF451, GREM1, HIPK2, ZBTB7A, CTDSPL2, TRIM33, RNF111, PMEPAL,
SEMAGA, UBE20, GREM2, HHIP, SMURF2, MMRN2, ZNF703, VASN, NPNT, SHISA2, RNF165
develooment of ADCYAP1, AR, ATM, ATRX, CCND1, BCL2, BCL2L2, BMPRIB, CBL, ERCCL, EREG, ESR1, FANCA, FOXO3, GATA3, GATA6,
80 | co00a5137 | Soreopment ¢ 53/2564 o eoE.05 | GIAL HMGB2, HOXA, INHBA, INSR, KIT, SMAD4, MSH2, NASP, NKX3-1, PDGFRA, PTX3, RARA, ARID4A, KDMSA, SFRP2,
: primary sexual : SOX9, TGFB2, TGFBR1, TMF1, UBE3A, VEGFA, WNT5A, WNT2B, NCOA4, NRIPL, FZD4, NCOAL, SGPL1, SLIT2, BCL2L11,
BASP1, FNDC3A, PATZ1, TIPARP, ARID4B, SIX4, PLEKHA1, TBC1D20, OSR1, RNF38, AGO4
otein ACTB, ANK3, AR, ARF6, ATP1B1, CDH2, CLTC, EPHB2, ACSL3, FGF13, GOLGA4, ITGA3, KIF5B, LRP1, RAB8A, MYO5A, NSF.,
e ion to P2RY1, PIK3R1, PPP2R5A, PRKCE, PTCH1, RAB3B, RAP2A, ROCK1, SPTBN1, STXBPL, EZR, SLMAP, PICALM, PIP5K1A,
BP |G0:0072659 | Joarze 65/2564 2.66E-05 |STX7, BLZF1, NUMB, RAB11A, MAP7, VAMP3, ROCK2, TMEMS59, RAPGEF2, SEC16A, OPTN, VTI1B, SORBS1, EXOCS5,
Pl o RAB10, RAB11FIP2, GGA3, EFR3A, GRIP1, RHOQ, APPL1, KCNIP3, GOLGA7, RAPGEF6, GOLPH3L, DENND4C, GOPC,
GPR158, KIF13A, GOLPH3, MPP5, WNK3, FCHO2, FAM126B
euative RHOA, AXL, BCL2, BDNF, CBL, CREBL, EN1, ERBB3, F2R, PTK2B, FYN, GABRB2, GSK3B, HSP90AB1, JAK2, LRP1, MECP2,
8p | Go1001215 | edamve | ot 5512564 5 8oE.05 | MEF2C, MSH2, NTF3, NTRK2, NR4A2, PPARA, PTPRZL, RASAL REL, REST, ROCK1, MAP2K4, SIXL, SOD2, SORLL, STATS,
' i : STXBP1, TSC1, WNT1, BTG2, FZD1, NRP1, GPNMB, CHL1, ADNP, CLCF1, SLC7A11, TOX3, HIPK2, SIX4, OXR1, SLC30A10,
NMNAT1, CPEB4, TMEM259, FOXQ1, LRRK2, NCOA7
phosphatidylinosi ZFP36L1, CBL, EDN1, ERBB2, ERBB3, ERBB4, F2R, F2RLL, FLTL, FYN, GABL, GATA3, HGF, IGF1, IGFIR, INSR, JAK2, KIT,
BP | G0:0014065 | tol 3-kinase 4312564 2.95E-05 | NEDD4, NF1, NKX3-1, NTF3, NTRK2, PDGFRA, SERPINE2, PIK3C2A, PIK3CB, PIK3CG, PIK3R1, PIP4K2A, MAPK1, RELN,
signaling PTEN, SOX9, TGFB2, UBE3A, PIP5K1A, RASGRP1, SEMA4D, FBXL2, CEP55, PLEKHA1, PDGFD
extrinsic FASLG, AR, BCL2, BCL2L2, BID, BMPR1B, BRCAL, DDX3X, ERBB3, EYA4, FGFR3, FOXO3, FYN, MKNK2, GSK3B, HGF,
8 | Go:0097101 | @POPIOLIC 5812564 300E.05 | HMGB2, IGFL, IL6R, IL12A, INHBA, ITGAG, ITGAV, JAK2, MCLL, NF1, SERPINEL, PAK2, PIK3R1, PPP2R1B, PTEN, RET,
' signaling : SFRP2, SKIL, SNAI2, SP100, STK3, STK4, TGFB2, TGFBR1, THBS1, TIMP3, TNFAIP3, SCG2, NRP1, RB1CC1, BCL2L11, YAP1,
pathway ZMYND11, FAF1, SGK3, APPL1, PHIP, BIRC6, SH3RF1, ITM2C, ITPRIP, C80rf44-SGK3
ADD3, ARF1, ARF6, RHOA, ATM, BID, CAPZAL, CAPZA2, CDC42, CREB1, DBN1, DDX3X, DYRK1A, EP300, EPS8, ERCCL,
ESR1. PTK2B, FER, MTOR, GSK3B, GTE2H1, HCFC1, HMGB1, HSP90AAL, INSIGL, STMN1, MAP1B, MAP2, MECP2, MET,
regulation of MITE, MSN, CNOT2, PPM1A, PRKAA1L, PRKCE, RACT, RASA1, RB1, RNF4, SORL1, SPTAN1, SPTBN1, SRF, STXBP1, TLR4,
BP | G0:0043254 | protein complex | 102/2564 3.02E-05 |TMSB4X, TP53, VCP, VEGFA, FOSL1, CUL4B, HRK, CDK5R1, WASL, SLIT2, G3BP2, PAN2, BCL2L11, DNM1L, ARPCS5, ACTR3,
assembly ABI2, ARPC1A, ARFGEF1, CDC42EP3, NCKAP1, FAF1, MAPRE1, CNOT1, SETX, CAMSAP2, EML2, ZNF451, SENPS.
DNAJC15, TMOD3, TMOD2, ASAP1, NIN, TPPP3, RRN3, AP1AR, ATE7IP, CAND1, SAR1A, SPIRE1, PMEPA1, CNOTS, ENIP2,
SLAIN2, ANKRD27, NAV3, WHAMM. JMY, MTPN. CAMSAP1, CNOT6L, RICTOR, PAN3, FMN1
regulation of
_ sodium ion ANK3, ARF1, ATP1A2, ATP1B1, ATP2B4, CAMK2D, DMD, STOM, FGF12, GLRX, KIF58, NEDD4, PRKCE, PTPN3, SLC9A1,
BP | G0:1902305 |\ nsmembrane 24/2564 3.02E-05 | ;TRN. SLMAP, GPDIL, STK39, KLHL24, HECW?2, WNK1, WNK3, OSR1
transport
ACTB, ACTNL, ADAM10, ARF1, ARF4, ARF6, CDC42, CDH2, DBNL, EPHA4, EPHBL, EPHB2, FYN, GLRB, IGF1R, INSR, [TGA3,
80 | GO:0099173 | POStSYnapse 2612564 303E.05 | CAPRINL MYH10, NRCAM, OPAL, OPHNL, PAFAH1BI, RELN, PTEN, TIAML, UBE3A, WNT5A, NRP1, CDK5R1, WASL,
' organization : DNAJA3, NRXN1, MAGI2, DNM1L, ABI2, WASF2, PDLIMS, SHANK2, SLC7A11, CHMP2B, ABHD17B, SSH1, DOCK10, TANCI,
LRRK2
euron ALCAM, BMPR2, DBNL, DPYSL2, FN1, GDI1, GOLGA4, GSK3B, HSP90AAL, HSP90ABL, LRP1, MAP1B, MAP2, NRCAM,
_ ron PAFAH1B1, SRF, TIAM1, VCL, VEGFA, WNT5A, USP9X, SEMA7A, RAB11A. NRP1, CDK5R1, SEMASA, DCLK1, SLIT2, ULK2,
BP |GO:1990138 projection 47/2564 3.03E-05 | 5| coap. SEMA4D, SEMA3C, RIMS1, RAB21, UNC13A, ADNP, FLRT3, AUTS2, ITSN2, BCL11A, SEMAAC, RTN4, SEMAGA,
RAPH1, NDEL1, RNF157, TTL
oroten ACTB, APC, BIRC3, AR, RHOA, BRCAL, CCNA2, CDC25A, EP300, ESRL, GATA3, HCEC1, FOXK2, SMAD1, SMAD2, SMAD4,
BP |G0:0016579 69/2564 3.16E-05 |SMAD7, MDM4, NFKBIA, PSMD1, PTEN, RAD23A, RPS27A, ATXN7, SKP2, TGFBR1, TNFAIP3, TP53, UBE2D1, USP4, USP1,

deubiquitination

VCP, YY1, USP7, USP9X, KAT2B, USP13, USP10, USP34, CCP110, SPATA2, USP15, STAM2, TNIP1, OTUD3, USP25, DESI2,




UBXNL1, USP53, OTUD4, ZRANB1, INO80OD, USP47, ASXL2, RHOT1, YOD1, MBD5, OTUD7B, USP31, USP37, SMURF2, OTUB2,
VCPIP1, USP42, USP32, ACTRS8, MBD6, MYSM1, USP12

peptidyl- APP, BCL2, CALML, CALM2, CALM3, CAMK2D, CHEKL, CSNK2AL, DYRK1A, MTOR, GALNTL, GALNT2, GALNT3, GSK3B,
BP |G0:0018210 | threonine 402564 3.16E-05 |UBE2K, SMAD7, PRKCA, PRKCB, MAPK1, ROCK1, TGFBR1, TGFBR2, WNT5A, GALNT4, CDK5R1, ROCK2, OXSR1, HIPK3,
modification SPRY2, STK39, HIPK2, NLK, CAB39, DDIT4, WNK1, WNK3, LRRK2, TTBK2, SPRED1, SPRED2
otic soindle RHOA, RCCL, CLTC, GOLGA2, HNRNPU, KIF11, KPNBL, STMNL, MAP4, MECP2, RAN, SPAST, TACCL, TPR, VCP, SMCI1A,
BP | G0:0007052 | TOlIC SPinc 34/2564 3.29E-05 |RABLIA, KIF3B, KIF23, STAG1, STAG2, TPX2, KIF4A, CHMP2B, GPSM2, CHMP5, CEP192, BCCIP, CHMP1B, CEP97, MAP9,
9 EFHC1, CCSAP, MZT1
stem cell ZFP36L1, DAGLA, RUNXL, ETV6, MECOM, FGF2, FGF13, FGFR2, HMGB2, HNRNPU, ID4, NF1, PAFAH1BL, SFRP2, SNAI2,
BP |GO:0072089 | SRSl 37/2564 3.30E-05 |SOX5, TBX3, TP53, VEGFA, WNT1, WNT5A, WNT2B, FZD3, HMGA2, NUMB, NUMBL, YAP1, FRS2, RAB10, LEF1, NDEL, HHIP,
P AKNA. DOCK7, LRRK2, TRIM71, AGO3
neuron ADAM10, APP, ARF1, CDC42, DBN1, EPHA4, EPHBL, EPHB2, FYN, GSK3B, IGFIR, INSR, ITGA3, CAPRINL, OPAL,
BP |G0:0106027 | projection 30/2564 3.30E-05 |PAFAH1B1, RELN, PTEN, TIAM1, UBE3A, CDK5R1, WASL, DNMIL, ABI2, PDLIMS5, SHANK2, ABHD17B, DOCK10, TANCL,
organization LRRK2
ADCYAP1, JAGL, APP, ARF6, RHOA, BCL2, BMPR1A, DDX6, DLX2, EFNB2, EPHA4, EPHB2, ERBB4, FBN1, FGF13, FOXO3,
negative G6PD, GDI1, GSK3B, NRG1, ID1, ID2, ID4, IGF1, LDLR, LRP1, SMAD4, MAP2, MEIS1, NF1, PAFAH1B1, PBX1, PMP22, PPARA,
_ : MED1. PPP3CA, PTEN, PTPRG, REST, SKI, SORL1, SOX2, SOX9, STAT3, THRB, TP53, TSC1, UBE3A. VEGFA, VIM, WNT5A,
BP G0O:0010721 E‘Z%‘gf‘o“orﬂeﬂtce” 80/2564 3:39E-05 | yy1, SEMA7A, NRP1, CDK5R1, SEMABA, SLIT2, MAP4K4, RAPGEF2, ULK2, OLIG2, SEMA4D, SEMA3C, SRGAP2, DICERL,
P SNAPIN, CORO1C, ASAP1, BCL11A, SEMA4C, AP1AR, RTN4, MIB1, SEMAGA, TRAK2, ITM2C, HOOK3, DIXDC1, LRRK2,
PAQR3
Lositive ADAM10, RHOA, BCL2, BDNF, BMPR2, CDC42, CSNK2AL, DBN1, DDX3X, EDNL, EIF4G2, ERBB2, EXTL3, PTK2B, FN1, FXN,
, : MTOR, GDI1, GOLGA4. IGF1, LRP1, MAP1B, PAFAH1B1, RPS6KA3, SFRP2, SLCOAL, SRF, ADAM17, TGFB2, TGFBRL,
BP |G0:0030307 “Ergb’v'f}f'on ofcell | 47/2564 3:51E-05 | \EGFA, SEMA7A, RAB11A, NRP1, SEMABA. IST1, SEMA4D, RIMS1, UNC13A, ADNP. ITSN2, LEF1, USP47, CDKN2AIP,
9 NDEL1, RNF157, MTPN
eaulation of cell. JAGL, RHOA, BCL2, BCL6, CDC42, CDK6, COL1AL, CRK, DAG1, DOCKL, PTK2B, FN1, GCNT2, GPM6B, GSK3B, HAS2, ITGAS,
8 | GO0010810 | = uator 5612564 50505 |ITGA3, JAK2, LIMSL, LRPL, NF1, DDR2, SERPINEL, PIK3CB, PIK3R1, PRKCE, PTEN, PTPRJ, RACL, RASAL ROCKL, SLC9AL,
' S psuate : THBS1, TSC1, UTRN, VEGFA, WNT1, FZD4, NRP1, MAP4K4, ROCK2, ONECUT2, SLK, EDIL3, CORO1C, ABI3BP, MINKL,
AP1AR. MMRN2, DOCKS5, PHLDB2, CCDC80, NPNT, ACER2, FMN1
requlation of FASLG, RHOA, ATM, AXL, BCL2, BDNF, ATF2, ENL, ERBB3, F2R, PTK2B, FOXO3, FYN, G6PD, GABRB2, GATA3, HSP90ABL,
_ . JAK2, LRP1, MCL1, MECP2, MEF2C, MSH2, NF1, NTF3, NTRK2, NR4A2, PTPRZ1, RASA1, ROCK1, MAP2K4, SIX1, SOD2,
BP |G0:0043523 neuron apoptotic 55/2564 861E-05 | STxBP1, TGFB2, TP53, BTG2, NRP1, CDK5R1, BCL2L11, LANCLL, CHL1, TRIM2, ADNP, CLCF1, NSMF, TOX3, HIPK2, SIX4,
P OXR1, SLC30A10, NMNAT1, CPEB4, FOXQ1, EGLN3
ARG2, ATM, BCL2, BCL6, BMPR1A, CDK6, CHEKL, ERCCL, MTOR, ID2, LIMS1, MME, MNT, NPM1, OPAL, SERPINEL, PAWR,
BP |G0O:0007569 | cell aging 36/2564 3.74E-05 |PRKDC, PTEN, RBL1, SRF, NEK4, TBX3, TP53, WNTL, KAT6A, HMGA2, TP63, DNAJA3, AKT3, NAMPT, NEK6, ZNF277,
PDCD4, SLC30A10, ZMIZ1
cerebral cortex RHOA, CDH2, CRK, FGF13, GSK3B, LRP1, NF1, NTRK2, PAFAH1B1, PEX13, POU3F2, POU3F3, RELN, ROBO1, TRAZB,
BP |GO:0021987 | Sorenral 6o 36/2564 3.74E-05 |TACCL, TSC1, NCOAL, NRP1, CDK5R1, SLIT2, BTBD3, PLCB1, SUN1, SRGAP2, CNTNAP2, SLC38A2, NDE1, GNG12, RTN4,
P MCPH1, NDEL1, DIXDC1, FOXP2, EFHC1, FBXO45
epithelial to JAGL, COL1AL, DAGL, DDX5, EZH2, FGFR2, FOXF2, MTOR, GCNT2, GSK3B, HAS2, HGF, FOXAL, RBPJ, SMAD2, SMAD4,
BP |G0:0001837 | mesenchymal 41/2564 3.83E-05 |SMAD7, PTEN, SFRP2, SNAI2, SOX9, TGFB2, TGFBR1, TGFBR2, TIAM1, WNT5A, HMGA2, NOLC1, PDCD6, SPRY1, BAMBI,
transition WWTR1, GREM1, PDCD4, LEF1, RTN4, ZNF703, AKNA. KBTBDS, PHLDB2, VASN
, GOto G1 APAF1, BMIL, BRCAL, CHEKL, E2F1, EZH2, MDM4, MED1, RBBP4, RRM2, TFDP1, TFDP2, PCGF2, CBX3, MGA, RYBP, CBX5,
BP |G0:0045023| 50t S 20/2564 388E-05 | &0517 prcs. eoct
ANXAL, ARF6, RHOA, ARSB, BMPR2, KRIT1, CCR6, CYP1B1, DOCK1, EDN1, EENB2, EPHB4, ETS1, PTK2B, FGF2, MTOR,
GATA3, GLUL. HAS2, HMGB1, ID1, ITGA3, KIT, LGALS8, MECP2, MEF2C, MET, MYH9, NF1, NFE2L2, PIK3C2A, PLCGL,
80 | co0010631 | epithelial cel 61/2564 s8sE.05 |PRKCA, PRKCE, PKN2, MAP2K3, PTEN, PTGS2, PTPRG, PTPRM, PTPRR, ROBOL, SOX9, SP1, SP100, SPARC, SRF,
' migration : ADAM17, NR2F2, TGFB2, TGFBR1, TGFBR2, THBS1, TMSB4X, VEGFA, WNT5A, SCG2, PIK3R3, ADAM9, RAB11A, FGF18,
NRP1, SEMASA, SLIT2, MAP4K4, ROCK2, ZEB2, IQSEC1, AKT3, PDCD6, SASH1, CORO1C, GREM1, FOXP1, RTN4, MMRN2,
DOCK5, AMOT, AMOTL1, SPRED1, MIA3
5p | Go0048104 | GOIGi vesicle 2812564 380505 | AREG, GOLGAZ, INSIGL, NSF, PPP6C, RABIA, CUL3, USOL, VAPB, VAPA, SEC24C, SEC16A, PDCD6, CNIHL, TFG, TMEDI0,

budding

SEC23IP, PPP6R1, SEC31A, ANKRD28, TRAPPC4, GOLPH3L, PPP6R3, SAR1A, GOLPH3, MCFD2, TBC1D20, MIA3




dendritic spine

ADAM10, ARF1, CDC42, DBN1, EPHA4, EPHB1, EPHB2, FYN, IGF1R, INSR, ITGA3, CAPRIN1, OPAl, PAFAH1B1, RELN,

BP | GO:0097061 | v anization 28/2564 3.89E-05 | pTEN, TIAM1, UBE3A, CDK5R1, WASL, DNMIL. ABI2, PDLIMS5, SHANK2, ABHD17B, DOCK10. TANC1, LRRK2
ggpcr?(;”genesis AR, AREG, BCL2, COL4A1, DAG1, EDN1, ESRL, FGF2, FGFR2, FOXA1, HOXAS5, TNC, SMAD4, MET, NKX3-1, PBX1, PKD2,
BP | GO:0048754 | mOTPROYECS! 4312564 3.89E-05 |MEDL, PTCHL, SFRP2, SIX1, SOX9, SRF, STK4, TBX3, TGFBR2, VEGFA, WNTL, WNT5A, WNT2B, NRP1, SLIT2, MAGEDL,
of an ep SPRY1, SPRY2, YAPL, GNA13, KDM5B, LEF1, SIX4, LGR4, HHIP, NPNT
ABR, ADCYAPL, APP, ARF1, ATP1A2, BDNF, CA2, CALM3, CDH2, CDH11, CREBL, DBNL, EDNL, EIFAEBP2, EPHA4, EPHBL,
odulation of EPHB2, F2R, PTK2B, FGF14, FMR1, MTOR, FYN, GLUL, GNAI2, GRIK3, GRM3, GSK3B, JAK2, KCNJ10, KIF5B, KIT, MAP1B,
moduiat MECP2, MEF2C, RAB8A, MME, NF1, NTF3, NTRK2, OPHN1, P2RY1, SERPINE2, PLCB4, PLCL1, PLCGL1, PPP3CA, PRKCB,
BP | GO:0050804 | Shermica 96/2564 3.89E-05 |PRKCE. MAPK1. RELN, PTEN, PTGS2, RAB3B, RAP1B, RARA, RPL22, SH3GL1 SLC6AL, SNAP25, SRF, STAT3, STAUL,
Synapte STXBP1, VAMP1, DGKE, RAB11A, NRXN1, AKAP12, RAPGEF2, RIMS3, DNM1L, CPEB3, RAB3GAPL, SHANK2, RIMSL,
UNCL13A, SYT11, PLCL2, PLCB1, ADNP, NPTXR, SNAPIN, SLC7ALL, SLC24A2, NSMF, PCDH17, GIT1, SSH1, YTHDFL,
RHOTL, JPH3, TSHZ3, ATADL, LRRK2, TPRG1L
regulation of
extrinsic FASLG, AR, BCL2, BID, BMPR1B, BRCAL, EYA4, FYN, HGF, HMGB2, IGF1, INHBA, ITGA6, ITGAV, MCL1, NF1, SERPINEL,
BP |G0:2001236 | apoptotic 4412564 3.89E-05 |PAK2, PPP2R1B, PTEN, RET, SFRP2, SKIL, SNAI2, SP100, STK3, STK4, TGFBRL, THBSL, TIMP3, TNFAIP3, SCG2, NRPL,
signaling RBLCC1, YAPL, ZMYND11, FAFL, SGK3, PHIP, BIRC6, SH3RFL, [TM2C, ITPRIP, C80rf44-SGK3
pathway
_ dsRNA DDXS5, ESR1, HNRNPA2B1, SMADL, SMAD2, PPP3CA, TP53, PRKRA, NCORL, PUML, PUM2, DICERL, AGOL, AGO2, DGCRS,
BP  [GO:0031050 | i cessing 21/2564 3.89E-05 | \ippi44, SNIPL, TRIM71, AGO3, AGO4, LIN28B
production of
_ small RNA DDXS5, ESR1, HNRNPA2B1, SMAD1, SMAD2, PPP3CA, TP53, PRKRA, NCOR1, PUM1, PUM2, DICER1, AGO1, AGO2, DGCRS,
BP | GO:0070918 (i oved in gene | 21/2564 3.89E-05 | \ippi44, SNIPL, TRIM71, AGO3, AGO4, LIN28B
silencing by RNA
, forebrain cell RHOA, AXL, FGF13, NRG1, PAFAH1B1, PEX13, POU3F2, POU3F3, RELN, ROBO1, SRF, NRP1, CDK5R1, SLIT2, SUNL,
BP  [GO:0021885 i ration 23/2564 3.89E-05 | gRGAP2, RTN4, NDELL, DIXDCL, EFHCL, LRRK2, ARL13B, FBXO45
regulation of ACVR2B, JAGL, AREG, BMPR1A, BMPR1B, BMPR2, RUNX2, CDK6, DDX5, FBN2, FGFR2, GNAS, HGF, ID1, ID2, IGFL, IGFBPS,
BP |G0:0045667 | osteoblast 38/2564 3.98E-05 |IL6R, IL6ST, SMAD1, SMADS5, MEF2C, NELL1, DDR2, PTCH1, REST, RORB, SFRP2, SKI, SNAI2, TP63, TOB1, SEMA4D, ZHX3,
differentiation GREM1, SMOC1, TMEM64, NPNT
regulation of
nuclear-
BP |G0:0060211 |transcribed 10/2564 411E-05 |BTG2 TOB1, CPEB3, CNOTL, TNRC6B, PABPCL, AGO2, TNRC6A, CNOT7, TNRC6C
mRNA poly(A)
tail shortening
ABR, ADCYAPL, APP, ARF1, ATP1A2, BDNF, CA2, CALM3, CDH2, CDH11, CREBL, DBNL, EDNL, EIF4EBP2, EPHA4, EPHBL,
EPHB2, F2R, PTK2B, FGF14, FMR1, MTOR, FYN, GLUL, GNAI2, GRIK3, GRM3, GSK3B, JAK2, KCNJ10, KIF5B, KIT, MAP1B,
regulation of MECP2, MEF2C, RAB8A, MME, NF1, NTF3, NTRK2, OPHN1, P2RY1, SERPINE2, PLCB4, PLCL1, PLCG1, PPP3CA, PRKCB,
BP |G0:0099177 | trans-synaptic 96/2564 4.19E-05 |PRKCE. MAPKL RELN, PTEN, PTGS2, RAB3B, RAP1B, RARA, RPL22, SH3GL1, SLC6AL, SNAP25, SRF, STAT3, STAUL,
signaling STXBP1, VAMPL, DGKE, RAB11A, NRXN1, AKAP12, RAPGEF2, RIMS3, DNM1L, CPEB3, RAB3GAPL, SHANK2, RIMSL,
UNC13A, SYT11, PLCL2, PLCB1, ADNP, NPTXR, SNAPIN, SLC7AL1, SLC24A2, NSMF, PCDH17, GIT1, SSH1, YTHDF1,
RHOTL, JPH3, TSHZ3, ATADL, LRRK2, TPRG1L
JAGL, APC, AR, RHOA, BCL2, PRDML, BMPR1A, RUNX2, DLX2, ERBB4, ETS2, FGF2, FGF13, FGFR2, MTOR, GATA3, GATAS,
coll fate NRG1, FOXAL, HOXD10, ID2, RBPJ, JAG2, SMAD1, SMAD2, SMAD4, SMAD5, MCL1, MEF2C, MITF, NEUROD1, NOTCH?2,
BP |GO:0045165|CCNfale 66/2564 433E-05 |PITXL POU3F2, PRKDC, PTCHL, RARA, RORA, SFRP2, SIX1, SOX2, SOX5, SOX9, STAT3, TBX3, NR2F2, TGFBRL, TP53,
WNTL, WNT5A, WNT2B, NRP1, ONECUT2, OLIG2, SPRY2, RAB10, MYTLL, MGA, SATB2, ZNF521, ESRP1, SOX6, BCL11B,
CDC73, DOCK7, SH3PXD2B
ACTB, APP, ARF6, BCL2, BDNF, CRK, EIF2S1, EP300, EPHA4, FKBP1A, GOLGA2, GSK3B, HFE, NRG1, HSP90ABL, ID1, IFIT2,
8p | com00a330s | reQulation of 5612564 s30g.05  |IFITL STMNL, LOX, LRP1, MAP2, MARK3, MEF2C, MET, MFNG, NKX3-1, PLCLL, PPARA, RAN, ROCK1, SORLL, STK3, STK4,
: protein binding : TDG, TMBIMS6, TGFBRY, TIAM1, WNT5A, TNFSF11, NRP1, CCPG1, RAPGEF2, MAPREL, PLCL2, ADNP, SNAPIN, BAMBI,
HIPK2, LEF1, BTBD1, GREM2, DERLL, LRRK2, SPPL3, TTBK2
5 | Go0090114 | COPII-coated 2612564 442505 | AREG, GOLGA2, INSIGL, NSF, PPP6C, RABIA, CUL3, USOL, VAPB, VAPA, SEC24C, SECL6A, PDCD6, CNIHL, TFG, TMEDLD,

vesicle budding

SEC23IP, PPP6R1, SEC31A, ANKRD28, TRAPPC4, PPP6R3, SAR1A, MCFD2, TBC1D20, MIA3




ANK3, AREG, ARF1, ARF4, CAPZA1, CAPZA2, DYNCI1LI2, GOLGAZ2, INSIG1, NSF, PPP6C, RAB1A, SORL1, SPAST, SPTAN1,

ER to Golgi
, ! . SPTBN1, VCP, CUL3, USO1, SEC22C, VAPB, VAPA, SEC24C, SEC16A, PDCD6, CNIH1, TFG, COGS5, VTI1B, TMEDI0,
BP  |GO-0006888 ;’r‘:lfl'g'e(;r’l‘ed'ated 55/2564 4.48E-05 | gEco3ip, RNF139, PPPER1, SEC31A, ANKRD28, DDHD2, TMED3, RAB30, TMEDS, DCTN4, ERGIC2, TRAPPC4, PPP6R3,
P SARIA, GOPC, ERGIC1, PGAP1, DCTN5, MCFD2, LRRK2, WHAMM, TBC1D20, VTI1A, TMED4, MIA3
ANK3, APC, ARF1, RHOA, CALML, CALM2, CALM3, CDC42, ECT2, STMNL, MYH9, MYH10, PIK3C3, PRKCE, PKN2, RASAL,
, - ROCK1, SPAST, SPTBN1. CUL3, PKP4, CDC14A, RAB11A, KIF3B, ROCK2, KIF23, CCP110, IST1, KLHL21, ACTR3, ZFYVE26,
BP | GO:0000910 | cytokinesis 47/2564 4.48E-05 |\ \FaA  CHMP2B, GIT1, CHMP5, TTC19, CEP55, PRPF40A, SPIREL, CHMP1B, BIRC6, KIF13A, MAP9, RAB11FIP4, LZTS2,
KLHL13, EFHC1
positive ANXAL, ARF6, BMPR2, CCR6, DOCKL, EDNL, ETS1, PTK2B, FGF2, MTOR, GATA3, HAS2, HMGBL, ITGA3, MET, NFE2L2,
e | co0010634 | reQulation of 4712564 a4sE.05 | PIK3C2A, PLCGL, PRKCA, PRKCE, MAP2K3, PTGS2, SOX9, SP1, SPARC, ADAM17, TGFB2, TGFBR2, THBSL, TMSBAX,
' epithelial cell : VEGFA, WNT5A, ADAM9, RAB11A, FGF18, NRP1, SEMABA, MAP4K4, ROCK2, IQSEC1, AKT3, PDCD6, SASH1, FOXP1, RTN4,
migration DOCKS5, AMOTL1
ormal brotein BRCAL, CHEKZ, ATF2, CREBBP, EP300, GATA3, HCFCL, LIF, SMAD4, MECP2, KMT2A, NAP1L2, SNAI2, TAF5, PCGF2,
50 | co0006475 | el Pre 46/2564 440E.05 | BRPFL KATGA, YEATS4, NCOA3, HATL, NCOAL, KAT2B, RPS6KAS, GTF3C4, CLOCK, CTCF, BRD8, KAT6B, BRD1, ZNF451,
- . : AUTS2. TAF5L, BRPF3, LEF1, PHF20, RSF1, MSL2, SETD5, MRGBP, KANSL3, YEATS2, MEAF6, NAA50, EPC1, KATS,
acetylation
KANSL1L
ANXAL, RHOA, ATM, ATP7A, AXL, BCL2, BCL6, PRDML, ZFP36L1, ZFP36L2, RUNX2, RUNXL, RUNX3, CBFB, CDK6, CEBPG,
CCRS, KLF6, EGR1, EP300, ERBB2, FANCA. PTK2B, MTOR, GATA3, HMGB1, ID2, RBPJ, IL7R, IL12A, INHBA. JAG2, KIT,
8p | co:0030098 | ymPhocyte 81/2564 A49E.05 | SMAD7, CD46, MFNG, MSH2, NOTCH2, PIK3R1, PKNOX1, PRKDC, PTPRJ, RARA, RORA, RPL22, SATBL, SOX4, SP3, SRF,
: differentiation : STAT3, ADAM17, ZEB1, TGFBR2, TP53, TPD52, TSC1, TNFSF4, WNT1, XBP1, FZD5, FZD8, DNAJA3, SOCS5, MAFB,
RASGRPL, MALTL, ZBTB1, PLCL2, CLCF1, PATZ1, FOXP1, LEF1, ZBTB7A, DOCK10, ZMIZ1, SH3RF1, BCL11B, DOCK11,
RC3H1, ATP11C, IRF2BP2
adherens
o (ool | somer | aseos |oCILRN S IGE S UNSLREL SHaer o pIv TR hacs Rocs scant e Tec
assembly i ] ] il ] 3 ] ] ] ] i) 1 1
P:gjg‘t’ign of ADRB1, FGF13, FGFR3, FXN, G6PD, GJA1, JARID2, MAP2, MEIS1, PPARA, PTCH1, PTEN, SFRP2, STK3, STK4, TGFBR2,
BP | GO:004g640 | [PIUENON OF 35/2564 4.91E-05 |WNTSA, YY1, SEMA7A, STC2, NRP1, SOCS2, CDK5R1, SEMABA. ULK2, SEMA4D, SEMA3C, WWC1, BCL11A, SEMAAC,
P WWC3, RTN4, SEMAGA, SAV1, WWC2
growth
ANXAL, ARF6, RHOA, ARSB, BMPR2, KRIT1, CCR6, CYP1B1, DOCKL, EDN1, EFNB2, EPHB4, ETSL, PTK2B, FGF2, MTOR,
GATA3. GLUL, HAS2, HMGBL, ID1, ITGA3, KIT, LGALS8, MECP2, MEF2C, MET, MYH9, NF1, NFE2L2, PIK3C2A, PLCGL,
80 | Go:0090132 | EPithelium 81/2564 s97E.05 | PRKCA, PRKCE, PKN2, MAP2K3, PTEN, PTGS2, PTPRG, PTPRM, PTPRR, ROBO1, SOX9, SP1, SP100, SPARC, SRF,
' migration : ADAM17, NR2F2, TGFB2, TGFBR1, TGFBR2, THBS1, TMSB4X, VEGFA, WNT5A, SCG2, PIK3R3, ADAMY, RAB11A, FGF18,
NRP1, SEMASA, SLIT2, MAP4K4, ROCK2, ZEB2, IQSEC1, AKT3, PDCD6, SASH1, CORO1C, GREM1, FOXP1, RTN4, MMRN2,
DOCKS5, AMOT, AMOTL1, SPRED1, MIA3
regulation of ZFP36L1, CCNTL, DDX5, DYRK1A, FMR1, HNRNPA2B1, HNRNPK, HNRNPL, HNRNPU, MBNLL, PTBP1, RBM3, REST, SRSF1,
BP |G0:0050684 | mRNA 40/2564 4.97E-05 |SRSF2, SRSF6, SRSF7, TRA2B, WTAP, RNF40, RBM8A, MBNL2, SF3B4, KHDRBS1, CELF1, CELF2, AHCYL1, SRSF10,
processing PAPOLA, CPEB3, DAZAP1, ZBTB7A, SMU1, CDC73, FAM172A, RBM17, YTHDC1, SRSF12, SREK1, RBM24
adherens ACTNL, ARF6, RHOA, BCL2, CDH2, CDHS6, CDH11, CTNNDL, PTK2B, GPM6B, LIMS1, LRP1, SMAD7, PTEN, PTPRJ, PTPRK,
BP |G0:0034332 |junction 41/2564 5.07E-05 |RACL, ROCK1, SLCOAL, THBS1, TSCL, VCL, VEGFA, PIP5K1A, NUMB, NRP1, NUMBL, MAP4K4, ROCK2, SLK, IQSEC1,
organization TESK2, SORBS1, RASSF8, CORO1C, CADM1, ZNF703, PHLDB2, WHAMM, CADM2, FMN1
nuclear-
transcribed
_ mRNA catabolic ZFP36L1, ZFP36L2, DDX6, CNOT2, CNOT4, BTG2, PAN2, TOB1, HBS1L, CPEB3, DIS3, CNOT1, SAMDA4A, TNRC6B, PABPCL,
BP  [GO:0000288 | ) cess. 2112564 516E-05 | AGO2, TNRCBA, CNOT7, LSM7, DCP1A, CNOT6, TNRC6C, RC3H1, DCP2, PDE12, CNOT6L, PAN3
deadenylation-
dependent decay
, telencephalon RHOA, FGF13, NRG1, PAFAH1B1, PEX13, POU3F2, POU3F3, RELN, ROBOL, SRF, NRP1, CDK5R1, SLIT2, SUNL, SRGAP2,
BP  [G0:0022029 | .o migration 22/2564 517B-05 | pTNa, NDELL, DIXDC1, EFHC1, LRRK2, ARL13B, FBX0O45
branch
BP |GO:0060602 |elongation ofan |  12/2564 517E-05 |AREG, ESR1, FGFR2, TNC, MEDL, SIX1, SOX9, WNT5A, SPRY1, SPRY2, YAP1, SIX4

epithelium




regulation of
nuclear-
transcribed

BP G0:1900151 | mRNA catabolic 12/2564 5.17E-05 ZFP36L1, ZFP36L2, BTG2, TOB1, CPEB3, CNOT1, TNRC6B, PABPC1, AGO2, TNRC6A, CNOT7, TNRC6C
process,
deadenylation-
dependent decay
positive APC, CSNK2A1, PTK2B, FMR1, GJA1, GSK3B, HSP90AAL, LDLR, LRP1, SMAD7, MSN, NEDD4, NFE2L2, NSF, PTEN, RAD23A,
BP GO:0045732 regulation of 55/2564 5.78E-05 SNX1, SORL1, SOX9, TNFAIP3, VCP, EZR, WNT5A, CUL4B, ADAM9, USP13, RNF14, SOCS5, RNF144A, RNF40, AREL1,
’ protein catabolic ’ TRIB1, WWP1, FAF1, RNF139, GGA3, ARIH1, TIPARP, FBXL5, TRIB2, UBQLN2, UBQLN1, RNFT1, DTL, HECW2, SMURF2,
process LPCAT1, TMEM259, LRRK2, SOCS4, RNF19B, SH3D19, RNF217, TMTC3, RNF144B
nuclear-
. transcribed CNOT2, CNOT4, BTG2, PAN2, TOB1, CPEB3, CNOT1, SAMD4A, TNRC6B, PABPC1, AGO2, TNRC6A, CNOT7, CNOT6,
BP G0:0000289 MRNA poly(A) 17/2564 5.79E-05 TNRC6C, CNOT6L, PAN3
tail shortening
BP GO:0060840 | &rtery 32/2564 5.87E-05 ACVR2B, JAG1, PRDM1, BMPR1A, BMPR2, EFNB2, HOXA1, HPGD, RBPJ, LDLR, LOX, LRP1, SMAD7, MYH10, MYLK, NF1,
) development ’ NKX3-1, PKD2, ROBO1, SIX1, SOX4, SRF, TGFB2, TGFBR1, VEGFA, LUZP1, NRP1, AKT3, HECTD1, ZMIZ1, DCTN5, ARID2
AP1G1, APP, RHOA, AXL, BCL2, RUNX2, CBFB, CLCN3, CCR6, DAG1, EREG, PTK2B, FGFR3, FOX03, MTOR, G6PD, GATAS,
develoomental GJA1, FOXA1, HOXAS5, ID2, IGF1, RBPJ, MAP1B, MECP2, MMP2, MYO5A, NF1, NFIA, NRCAM, NR4A2, OPAL, PDE3A, RELN,
BP G0:0021700 matura?ion 68/2564 6.02E-05 PTEN, RB1, RET, STXBP1, TGFB2, VEGFA, WNT1, WNT5A, XBP1, FZD5, PICALM, RECK, CDK5R1, B4GALT6, BAGALTS,
NRXN1, PTBP3, SEMA4D, ABHD2, UNC13A, SNAPIN, CNTNAP2, ANKRD17, GREM1, FLVCR1, ZBTB7A, MBTPS2, BCL11A,
NTN4, PABPC1L, ANKRD27, LRRK2, ANO6, GLDN
ASPH, ATP1B1, BCL2, CREB1, CREBBP, EP300, EPHA4, GNAQ, HCFC1, HIP1, HSP90AAL, HSP90ABL1, ID1, IGF1, LAMP1,
requlation of LAMP2, SMAD7, MDM4, PIK3R1, PRKDC, MAPK1, PTEN, RAD23A, SOX4, STK3, STK4, STXBP1, TP53, TSC1, USP4, VHL,
BP G0:0031647 rgtein stabilit 68/2564 6.02E-05 XBP1, USP7, USP9X, CUL3, PRKRA, NAPG, USP13, BAGALTS5, USP34, SEC16A, RNF139, AAK1, GGA3, OTUD3, FBXW11,
P y GTPBP4, FBXL3, USP25, A1CF, GOLGA7, NLK, TRIM44, USP47, CDKN2AIP, ATF7IP, RTN4, SAV1, MTMR9, DERL1, CDC73,
NAA15, SYVN1, TBRG1, HPS4, LRRK2, STXBP4, RNF149
ADCYAP1, JAG1, APP, ARF6, RHOA, BMPR1A, DDX6, DLX2, EFNB2, EPHA4, EPHB2, ERBB4, FGF13, FOX03, GDI1, GSK3B,
negative NRG1, ID1, ID2, ID4, LDLR, LRP1, MAP2, MEIS1, NF1, PAFAH1B1, PBX1, PMP22, MED1, PPP3CA, PTEN, PTPRG, REST, SKI,
BP G0:0050768 | regulation of 70/2564 6.04E-05 SORL1, SOX2, SOX9, STAT3, THRB, TP53, TSC1, UBE3A, VIM, WNT5A, SEMA7A, NRP1, CDK5R1, SEMA5A, SLIT2, MAP4K4,
neurogenesis RAPGEF2, ULK2, OLIG2, SEMA4D, SEMA3C, SRGAP2, DICER1, SNAPIN, ASAP1, BCL11A, SEMA4C, RTN4, MIB1, SEMAGA,
TRAK2, ITM2C, HOOKS, DIXDC1, LRRK2, PAQR3
BRCAL, CHEK1, ATF2, CREBBP, EP300, GATA3, GSK3B, HCFC1, LIF, SMAD4, MECP2, KMT2A, NAP1L2, PRKAAL, SNAI2,
BP G0O:0006473 protein 53/2564 6.04E-05 SOX4, TAF5, PCGF2, BRPF1, KAT6A, YEATS4, NCOA3, HAT1, NCOA1, KAT2B, RPS6KA5, GTF3C4, CLOCK, CTCF, BRDS,
) acetylation ’ KAT6B, BRD1, ZNF451, AUTS2, TAF5L, BRPF3, LEF1, PHF20, RSF1, MSL2, SETD5, MRGBP, KANSL3, YEATS2, TAOK1,
MEAF6, NAA25, NAA15, NAASQ, EPC1, KAT8, NAA30, KANSL1L
negative JAG1, APP, ARF6, RHOA, DDX6, DLX2, EFNB2, EPHA4, EPHB2, FGF13, FOXO3, GDI1, GSK3B, ID1, ID2, ID4, LRP1, MAP2,
BP GO:0045665 regulation of 57/2564 6.04E-05 MEIS1, PAFAH1B1, PBX1, PMP22, MED1, PPP3CA, PTEN, PTPRG, REST, SOX2, SOX9, THRB, TSC1, UBE3A, VIM, WNT5A,
) neuron ’ SEMAT7A, NRP1, CDK5R1, SEMA5BA, SLIT2, MAP4K4, RAPGEF2, ULK2, OLIG2, SEMA4D, SEMA3C, SNAPIN, ASAP1, BCL11A,
differentiation SEMA4C, RTN4, MIB1, SEMAGBA, TRAK2, ITM2C, DIXDC1, LRRK2, PAQR3
regulation of
transmembrane ACVR2B, XIAP, BMPR1A, BMPR2, CREBBP, EP300, FBN1, FBN2, FKBP1A, GLG1, HFE, HSP90AB1, RBPJ, IGSF1, INHBA,
BP GO:0090092 receptor protein 60/2564 6.05E-05 ITGA3, LOX, SMAD2, SMAD4, SMAD7, PCSK6, PPM1A, RPS27A, SFRP2, SKI, SKIL, SORL1, SPTBN1, ADAM17, ZEB1, TGFB2,
’ serine/threonine ’ TGFBR1, TGFBR2, THBS1, TP53, WNT1, WNT5A, FZD1, ONECUT2, MAGI2, TOB1, FSTL1, PEG10, BAMBI, WWTR1, ZNF451,
kinase signaling GREML1, HIPK2, ZBTB7A, CTDSPL2, TRIM33, RNF111, PMEPA1, UBE20, GREM2, SMURF2, ZNF703, VASN, NPNT, RNF165
pathway
requlation of cell- JAG1, RHOA, BCL2, BCL6, CDK6, DAG1, PTK2B, GPM6B, GSK3B, LIMS1, LRP1, NF1, DDR2, SERPINEL, PIK3CB, PIK3R1,
BP G0:0001952 mgtrix adhesion 36/2564 6.05E-05 PTEN, PTPRJ, RAC1, RASA1, ROCK1, SLC9A1, THBS1, TSC1, UTRN, VEGFA, NRP1, MAP4K4, ROCK2, ONECUT2, SLK,
CORO1C, MINK1, PHLDB2, ACER2, FMN1
ACVR2B, AR, ATM, BMI1, BMPR1A, BMPR1B, BMPR2, DLX2, EDN1, EN1, EP300, ETS2, BPTF, FGFR2, FOXA1, HOXA5,
BP G0:0003002 | regionalization 80/2564 6.28E-05 HOXA9, HOXC9, HOXC11, HOXC13, HOXD10, RBPJ, SMAD2, SMAD4, MEF2C, MLLT3, NEUROD1, NKX3-1, PCSK6, PBX1,

PCDHS8, PITX2, PRKACB, PRKDC, RELN, PTCH1, ROBO1, SFRP2, TRA2B, SIX1, SKI, SRF, TBX3, NR2F2, TGFBR1, TP53,
KDMG6A, WNT1, WNT5A, WNT2B, YY1, PCGF2, BTG2, FZD5, TP63, NRP1, ZEB2, MAFB, MED12, SPRY1, BASP1, SEMA3C,




FRS2, MTF2, SCMH1, GPR161, GREM1, HIPK2, LEF1, NLE1, AHI1, POGLUT1, MIB1, ALX4, GREM2, HHIP, TTC21B, PGAP1,
OSR1, ARL13B

lung alveolus

ATP7A, BMPR2, CREBL1, FGFR2, GATAG, FOXAL, HOXAS, IGFBP5, LIF, PHF14, MAN1A2, CIC, SLC7A11, ERRFI1, TMEM38B,

BP  |GO:0048286 | 00 Buool S 18/2564 6.29E-05 | &Vib0s INSs. FOXPD
negative
Bp | G00070317 |resuiation of G0 | 182564 620E.05 | APAFL BMIL BRCAL CHEKL E2FL EZH2, RBBP4, RRM2, TFDPL, TFDP2, PCGF2, CBX3, MGA, RYBP, CBXS, SUZ12, PHC3,
to G1 transition
BCL2, BCLO, BDNF, BNIP2, KLF5, CDC42, CDH2, CSRP2, CXADR, DMD, EDN1, EFNB2, EREG, EZH2, FGFR2, MTOR, G6PD,
GATA6, NRG1, HNRNPU, IGF1, IGFBP5, RBPJ, KIT, LOX, SMAD4, MECP2, MEF2A, MEF2C, MYH9, MYH10, NFATC3,
8 | co00azs02 | Muscle cell 86/2564 600E.05 |PDGFRA, PPARA, PPP3CA, PRKARIA, PTBP1, RARA, RB1, RORA, MAP2K4, SGCB, SGCD, SIXL, SKI, SLCOAL, SOD2, SOXS,
: differentiation : SRF, TBX3, ZEBL, TSC1, VEGFA, WNT1, XBPL, YY1, ADAM12, ARID1A, SORBS2, SPAG9, OKI, NEBL, PDLIMS, FRS2, EHDL,
AKAP13, SYNE1, ANKRD17, GREM1, CACYBP, PDCD4, TMOD3, TMOD2, MYEF2, SIX4, SEMA4C, SOX6, NLN, EPCL, TANCL,
MYLK3, MTPN, SIK1, SMYD1, RBM24, NPNT
positive ACACB, BCL2, BDNF, BMPR1A, BMPR2, CREBL, DBNL, EDNL, ERBB4, FGF2, FGFR2, FNL, MTOR, GATAG, GDI1, GOLGA4,
8 | Go:004a8630 | reQUation of 2012564 6535.05 |IGFL RBPJ,INSR, LRP1, MAP1B, MEF2C, MTM1, PAFAH1B1, POU3F2, PRKDC, MAPKL, SRF, TGFBR2, VEGFA, EZR,
: developmental : SEMAT7A, RABLIA, NRP1, SEMABA, ISTL, BASP1, YAP1, SEMA4D, RIMS1, UNC13A, PLCB1, ADNP, NIPBL, SERPL, ITSN2,
growth NDEL1, RNF157, SH3PXD2B
positive APP, ARF6, BDNF, CALM3, CEBPG, CLIC2, EIF2S1, EP300, EPHA4, FKBP1A, FMRL, GATA3, GSK3B, HFE, HMGBL, HMGB2,
BP |G0:0051099 | regulation of 48/2564 6.64E-05 |HSP90ABL, IGF1, JAK2, STMNL, LRP1, MARK3, MEF2C, MET, MFNG, NEUROD1, PLCLL, RAN, RARA, RB1, SKI, STK3, STK4,
binding TIAM1, WNTSA, HMGA2, NRP1, RAPGEF2, MAPREL, PLCL2, MAU2, BAMBI, NIPBL, HIPK2, LARP6, DERLL, LRRK2, SPPL3
_ regulation of GO ) APAF1, BMIL, BRCAL, CHEKL, E2F1, EZH2, MEDL, RBBP4, RRM2, TFDP1, TFDP2, PCGF2, CBX3, MGA, RYBP, CBXS5, SUZ12,
BP | G0:0070316 | ;e9uaton oG 19/2564 6.68E-05 | pyics EpCi
regulation of CALML, CALM2, CALM3, ENSA, FKBP1A, MTOR, GNAI2, GSK3B, HSP90ABL, JAK2, MGATS, PPPIR12A, PPP1R2, PPP2R1B,
80 | co0035304 | PTOtEIN 20/2564 670505 |PPP2R2A, PPP2R2C, PPP2R5A, PPP2RSE, PTBPL, ROCKL, TSC1, YWHAB, SHOC2, ROCK2, PHACTR2, MAGI2, ARPP19,
: dephosphorylatio : PPP6RL, SWAP70, CAMTAL, NSMF, PPP6R3, PPP2R2D, SLC39A10, PPP4R4, PPP1R3B, PPP1R15B, SPPL3, PPP4R?,
n CNEP1R1
positive
regulation of cell RHOA, BDNF, BMPR2, CDC42, CRK, DBN1, DOCK1, EPHA4, FN1, GDI1, GOLGA4, HAS2, LIMSL, LRP1, CAPRINL, MAP1B,
BP |G0:0010770 | morphogenesis 43/2564 6.88E-05 |NTRK2, OPAL, PAFAH1BL, RELN, RACL, ROBO1, SKIL, SRF, TIAM1, VEGFA, SEMA7A, RAB11A, NRP1, SEMASA, SLIT2, IST1,
involved in ZEB2, DNM1L, PLXNC1, SEMA4D, RAB21, ADNP, SS18L1, NIN, DOCK5, NDEL1, ANKRD27
differentiation
, myeloid cell ) APP, BCL6, BPGM, EP300, FBNL, G6PD, KIT, MEISL, NOTCH2, SLC11A2, PAFAHIBL, PIP4K2A, MEDL, ARID4A, SRF,
BP  [GO:0061515 | 4\ elopment 25/2564 7.61E-05  |TNESF11, PABPCA4, PTBP3, TSPAN2, WASF2, FOXP1, FLVCR1, TMOD3, ZBTB7A, SOX6
cytoskeleton- APP, BICD1, DST, CDC42, FMRL, HNRNPU, KIF5B, KIF5C, TNPOL, LAMPL, MAP1B, MAP2, MYO5A, MYO10, OPAL,
80 | co0030705 | dependent 28/2564 - 68E.05 | PAFAHIBL PURA, RABIA, RAB6A, RAB27B, SPAST, WASL, KIF3B, KIF23, RASGRP1, AP3M2, RAB21, KIF1B, BICD2, SUNL,
: intracellular : SNAPIN, KIF4A, AP3M1, HOOK1, NDE1, FNBPLL, ARL8B, RHOTL, CCDC88A, IFT80, KIF13A, TRAK2, FYCO1, TTC21B, NDELL,
transport HOOKS3, TTC30A, LCA5
ACVR2B, JAGL, SHROOM2, ATP2B1, ATP2B4, BMPRLB, BMPR2, CACNALC, COL4AL, CYP1BL, DLX2, EPHBL, EPHB2, CLNS,
camera-type eye FBNL, FBN2, FOXF2, GATA3, GJAL, GNB1, GPD2, GPM6A, INHBA, MEIS1, MITF, MYH10, NEUROD1, NF1, NTRK2, OPAL,
BP |G0:0043010 | SAmera-ybe ey 73/2564 7.68E-05 |PDGFRA, PITX2, PKNOX1, MEDL, PTPRM, RARA, RET, RORB, SKI, SKIL, SOX9, SP3, SRF, ZEB1, TGFB2, TGFBR1, TGFBR2,
P THRB, VEGFA, VIM, WNT5A, WNT2B, YY1, FZD5, ARID1A, FZD4, NRP1, ZEB2, MFN2, ABI2, KDM5B, FRS2, RAB3GAPL,
PDS5B, SLC7ALL, HIPK2, AHI1, TGIF2, BCL11B, LPCATL, RAB11FIP4, FOXP2, TBC1D20
ADARBL, APC, RHOA, CALML, CALM2, CALMS3, CBL, CBLB, DAGL, DMD, DUSP4, DUSP5, DUSP8, EPHB2, MECOM, F2RL1,
FKTN, MTOR, GNAQ, HGF, HMGCR, HNRNPU, IGF1R, INHBA, IPO5, LIF, SMAD4, SMAD7, NF1, NPM1, NTF3, PEBPL,
negative PAFAH1BL, PAK2, PDE4D, PPARA, PPP2R5A, PRKARLA, PRKAR2A, PRKDC, DNAJC3, PTEN, PTPRJ, PTPRR, RBL, SFRP2,
BP |G0:0042326 | regulation of 100/2564 7.86E-05 | SORLL, STAT3, NR2F2, TIMP3, TLR4, TNFAIP3, EZR, EIF3A, KAT2B, SLIT2, NCOR1, SOCS5, RANBPY, HIPK3, CTDSPL,
phosphorylation TRIBL, SPRYL, SPRY2, TNIPL, SEMA4D, IPO7, HEXIM1, ZMYND11, DUSP14, PTPRT, IRAK3, GPD1L, COROLC, WWTRL,
IBTK, GREML, PDCD4, TRIB2, DNAJC15, ERRFIL, DDIT4, CAMK2N1, ASH1L, LMO3, PMEPAL, SEMAGA, PRDM15, WNKZ,
GGNBP2, PPP1R15B, ITPRIP, LRRK2, SOCS4, DUSP18, PAQR3, SPRED1, SPRED2, PDE12, RNF149
alycoprotein ATP7A, BCL2, BMPRLB, BMPR2, EXTL3, FKTN, GALNTL, GALNT2, GALNT3, GCNT2, GFPTL, BAGALTL, GOLGAZ, IGFL,
Bp | G0:0000101 | Binsynthetic 20/7564 606E.05 | MFNG, MGAT5, PAWR, STEGALL, ST3GALL, SOATL, VCP, VEGFB, GALNT4, BAGALT4, BAGALT6, BAGALTS, ITM2B, CHSTS,
: Drocess : TMEMB59, FAM20B, GFPT2, HS3ST3B1, HS3ST1, UST, TNIP1, ARFGEF1, B3GNT2, FUT9, MAN1A2, MGAT4A, PHLDAL,

SLC35D1, PLCB1, GLCE, ST6GALNAC4, AGO2, SERP1, C1GALTI1C1, DSE, ST8SIA3, GCNT4, GALNT7, CHST12, GALNT10,




POGLUT1, GOLPH3, TRAK2, SRD5A3, EDEM3, TET1, ITM2C, TMTC1, B3GNT5, MAGT1, SYVN1, TMTC4, HS6ST2, MCFD2,
DSEL, B3GAT2, ALG10B, B3GALNT2, TMTC3, TET3, HS6ST3, GXYLT1, EOGT, DPY19L4, ACER2

regulation of cell

RHOA, RUNX1, CBFB, GJA1, GPM6B, LIMS1, LRP1, PTEN, PTPRJ, RAC1, RAP1B, ROCK1, SLC9A1, SNAI2, THBS1, TJP1,

BP  1GO:1901888 Je;ans(gln(irt;ly 29/2564 8.18E-05  |75c1, VEGFA, FZD5, NRP1, CLDN1, MAP4K4, ROCK2, RAPGEF2, SLK, CORO1C, PHLDB2, FMN1, OCLN
ONAtemplated AR, CCND1, RUNX2, CBFB, CREBL, CREBBP, E2F3, ESRL, ESRRG, NR6AL, NR3C1, GTF2AL, GTF2H1, GTF2l, HMGBL, RBPJ,
80 | 60:0006352 | pareoimb e 61/2564 6035.05 |MECP2 MITF, NR3C2, NOTCH2, NR4A2, PPARA, MEDL, PTEN, RARA, RORA, RORB, SOX9, SRF, TAF5, TAF11, TAF13, TCF4,
' franscription. : TEADL, TFAM, THRB, TP53, NR2C2, UBTF, FOSL1, SMARCA5, PPM1D, KAT2B, GTF3C4, MED17, MED26, MED12, MED13,
NR1D2, MED6, YAP1, BAZ2A, SETX, WWTR1, ZNF451, RSF1, RRN3, ATF7IP, BDP1, CAND1, POLR1B
BP | 00035328 | nippo signaling 1712564 8 94E.05 Xlag#ﬁ,lsms, STK4, TEADL, TJPL, YWHAB, PJA2, YAP1, WWC1, WWTRL, MOBIA, WWC3, SAV1, MOB3B, WWC2, AMOT,
ovative ADCYAP1, JAGL, APP, ARF6, RHOA, BMPR1A, DDX6, DLX2, EFNB2, EPHA4, EPHB2, ERBB4, FGF13, FOXO3, GDI1, GSK3B,
e of NRGL, ID1, ID2, ID4, LDLR, LRP1, MAP2, MEIS1, NF1, PAFAH1B1, PBX1, PMP22, MED1, PPP3CA, PRKACB, PTEN, PTPRG,
BP |GO:0051961 | reduiation of 73/2564 8.47E-05 |REST, SKI. SORLL, SOX2, SOX9, STAT3, THRB, TP53, TSC1, UBE3A, VIM, WNT5A, SEMA7A, NRP1, CDK5R1, SEMABA,
Tenous Sysi SLIT2, MAP4K4, EIF2AK3. RAPGEF2, ULK2, OLIG2, SEMA4D, SEMA3C, SRGAP2, DICERL, GPR161, SNAPIN, ASAP1,
P BCL11A, SEMA4C, RTN4, MIB1, SEMAGA, TRAK2, ITM2C, HOOK3, DIXDC1, LRRK2, PAQR3
Jesicle buddin AREG, ARF1, GOLGA2, INSIGL, NSF, PPP6C, RABIA, PICALM, CUL3, USO1, WASL, VAPB, VAPA, SEC24C, SEC16A, PDCDS,
BP |GO:0006900 | yeoCe PUSING | 3572564 8.51E-05 |CNIHL, TFG, TMED10, SEC23IP, PPP6R1, SEC31A, ANKRD28, TRAPPC4, FNBP1L, GOLPH3L, PPP6R3, SAR1A, GOLPHS3,
MCFD2, TBC1D20, MIA3
ANXAL, ARF6, RHOA, ARSB, BMPR2, KRIT1, CCR6, CYP1B1, DOCKL, EDN1, EFNB2, EPHB4, ETSL, PTK2B, FGF2, MTOR,
GATA3. GLUL, HAS2, HMGBL, ID1, ITGA3, KIT, LGALS8, MECP2, MEF2C, MET, MYH9, NF1, NFE2L2, PIK3C2A, PLCG1,
, . o PRKCA, PRKCE, PKN2, MAP2K3, PTEN, PTGS2, PTPRG, PTPRM, PTPRR, ROBO1, SOX9, SP1, SP100, SPARC, SRF,
BP |G0:0090130 | tissue migration 81/2564 8.55E-05 | ADAM17, NR2F2, TGFB2, TGFBR1, TGFBR2, THBS1, TMSB4X, VEGFA, WNT5A, SCG2, PIK3R3, ADAMO9, RAB11A, FGF18,
NRP1, SEMABA, SLIT2, MAP4K4, ROCK2, ZEB2, IQSEC1, AKT3, PDCD6, SASH1, CORO1C, GREM1, FOXP1, RTN4, MMRN2,
DOCKS5, AMOT, AMOTL1, SPRED1, MIA3
ACVR2B, APC, AR, ASPH, ATM, BMI1, BMPR1A, BMPR1B, BMPR2, DLX2, EDN1, EN1, EP300, ERBB4, ETS2, BPTF, FGFR2,
GJAL, FOXAL, HOXAS, HOXA9, HOXC9, HOXC11, HOXC13, HOXD10, RBPJ, SMAD1, SMAD2. SMAD4, SMAD5, MEF2C,
pattern MFNG, MID1, MLLT3, NEUROD1, NKX3-1, PCSK6, PBX1, PCDH8, PITX2, PKD2, PRKACB, PRKDC, RELN, PTCH1, ROBOL,
BP | G0:0007389 | specification 96/2564 8.60E-05 |SFRP2, TRA2B, SIX1, SKI, SRF, TBX3, ZEB1, NR2F2, TGFBR1, TGFBR2. TP53, KDM6A, WNT1, WNTSA, WNT2B, YY1, PCGF2,
process BTG2, FZD5, TP63, NRP1. KIF3B, ZEB2, MAFB, MED12, SPRY1, BASP1, SEMA3C, FRS2, MTF2, SCMH1, SATB2, GPR161,
GREM1, HIPK2, LEF1, NLE1, RNF111, AHI1, POGLUT1, MIB1, ALX4, GREM2, HHIP, TTC21B, PGAP1, BICC1, ACVRIC, OSR1,
ARL13B
JAGL, AR, ATRX, PRDML, KLF5, CDK6, ESR1, F2RL1, FASN, FLNB, FOSL2, BAGALTL, GJAL, GSK3B, FOXAL, HOXA5, IDL,
8 | Go:0002064 | €PIteNl cell 5312564 6732.05 | MET. MSN, MYOLE, PAFAH1B1, PDE4D, RAP1B, RARA, ARID4A, ROCK1, SOX9, TIP1, VEGFA, EZR, VIM, WNT5A, XBP1,
' development : VEZF1, TP63, CLDN1, ROCK2, ONECUT2, SLC4A7, CLOCK, RAPGEF2, MAGI2, ABI2, FRS2, ENDC3A, PALLD, EXPHS,
ARID4B, RAP2C, BCL11B, FRMD6, TBC1D20, YIPF6
peripheral BDNF, RUNX1, RUNX3, DAG1, ERBB2, ERBB3, ETV1, NRG1, HOXD10, NF1, NTF3, NTRK2, SERPINI1, PMP22, POU3F2
BP 1G0O:0007422 gig‘éﬁ’g;ﬁgfm 26/2564 8.75E-05 | 5cNgA, SKI, SLC5A3, UGTS, CLDN1, ONECUT2, MED12, DICERL, ADAM22, MPP5, FA2H
ABL2, ABR, ARF6, RHOA, ARHGAP5, BCL6, CBL, CDC42, CHN1, CRK, ECT2, EPHB2, EPS8, F2R, F2RL1, GDIL, LPAR4, NRGL,
regulation of IGFL, ITGA3, JAK2, STMN1, MET, MYO9A, NF1, NOTCH2, OCRL, OPHN1, RELN, RAC1, RASAL, ROBO1, SOS2, TGFB2,
8 | co00s1056 | SMall GTPase 712564 g05E.05 | TAML TRIO, SHOC2, CUL3, NRPL, SLIT2, ARHGAP29, MAP4K4, ARHGAP32, IQSEC1, MFN2, RASGRP1, FAML3A, RASA4,
: mediated signal : SPRY1, SPRY2, NET1, VAV3, ARFGEF1, GNA13, RALBP1, AKAP13, PSD3, ARHGEF12, SRGAP2, RHOQ, CD2AP, AUTS2,
transduction FBXO8, ITSN2, ARHGEF3, FAM13B, RALGPS2, ARHGAP17, RHOT1, CDC42SE1, CDC42SE2, RALGAPB, PLEKHG1, ALS2,
ARHGAP24, ARAP2, AMOT
cardinc seotum JAGL, PRDM1, BMPRIA, BMPR2, FGFR2, GATA3, GATAG, ID2, RBPJ, SMAD4, SMAD7, MDM4, MYH10, NOTCH2, PTK?,
BP | G0:0003279 | GrAaC sept 34/2564 9.50E-05 |RARA, ROBO1, SOX4, TBX3, TGFB2, TGFBR1, TGFBR2, TP53, WNT5A, LUZP1, FZD1, NRP1, SLIT2, SEMA3C, FRS2,
P HECTD1, PARVA, SAV1, DCTN5
:‘:gjg‘t’ign of ZFP36L1, ZFP36L2, DDX3X, EIF2S1, EIFAEBP2, FMR1, IGF1, IGFBPS5, IREB2, CAPRIN1, CNOT2, PRKAAT, PURA, RARA,
8 | co0034240 | ok hon o 5712564 071£.05 |RBM3, ROCKL, SHMTL, SORLL, STAT3, TPR, TSC1, BTG2, FXRL, ENC1, EIF2AK3, ROCK2, PUM1, TOBI, HNRNPR, IGF2BP3,

metabolic
process

CELF1, RNF139, CPEB3, CNOT1, SAMD4A, TNRC6B, GGA3, LARP1, GIGYF2, AGO1, AGO2, TNRC6A, CNOT7, PAIP2,
TNRC6C, CPEB4, SESN2, ORMDL1, TRIM71, CPEB2, RC3H1, AGO3, AGO4, RBM24, CNOT6L, YTHDF3, PAIP2B




regulation of

ACTB, ADAM10, ANK3, AR, ARF6, BCL2, BID, CDH2, CLTC, DAGL1, E2F1, STOM, EPHB2, ERBB2, ACSL3, GPC4, FYN, GDI1,

8p | co1905475 |Protein 49/2564 9.80E.05 |TGAS, KIFEB, LRP1, PIK3R1, PPP2R5A, PPP3R1, PRKCE, SPTBNL, TFDP1, TFDP2, TP53, TP53BP2, EZR, YWHAB, PICALM,
' localization to : STX7, TP63, NUMB, RAB11A, CDK5R1, TMEMS59, VTI1B, SORBS1, RAB11FIP2, RHOQ, SLC7A11, APPL1, SSH1, LZTFL1,
membrane GOPC, WNK3
ANXA1, RHOA, ATP7A, BCL2, BCL6, PRDM1, ZFP36L1, ZFP36L2, RUNX2, RUNX1, RUNX3, CBFB, CDK6, CCR6, EGRL,
8p | co:0030217 T cel 50/2564 100E.04 |ERBB2, FANCA, MTOR, GATA3, HMGBL, IL7R, IL12A, JAG2, KIT, SMAD7, CD46, PKNOX1, PRKDC, RARA, RORA, RPL22,
' differentiation ' SATB1, SOX4, SP3, SRF, STAT3, ADAM17, ZEB1, TGFBR2, TP53, TSC1, TNFSF4, WNT1, XBP1, FZD5, FZD8, DNAJA3,
SOCS5, MAFB, RASGRP1, MALT1, ZBTB1, PATZ1, FOXP1, LEF1, ZMIZ1, SH3RF1, BCL11B, RC3H1
cardiocvte JAG1, CXADR, EDN1, EFNB2, MTOR, G6PD, GATAG, NRG1, HNRNPU, IGF1, RBPJ, SMAD4, MEF2A, MEF2C, MYH10,
BP |G0:0035051 diﬁeren¥iation 45/2564 1.07E-04 | PDGFRA, PITX2, PPARA, MAPK1, RARA, REST, MAP2K4, SGCB, SGCD, SLCIAL, SRF, TBX3, TGFB2, TSC1, VEGFA, YY1,
ARID1A, SORBS2, SPRY1, SEMA3C, NEBL, PDLIMS5, FRS2, AKAP13, GREM1, CACYBP, PDCD4, SOX6, MYLK3, SIK1
neural brecUrsor ADCYAP1, RHOA, DAGLA, CDH2, DBN1, EPHB1, FGF13, FGFR2, FOXO3, GNAI2, ID2, ID4, NAP1L1, NF1, PAFAH1B1,
BP |G0:0061351 | ¢, roﬁ’iferaﬂon 41/2564 1.10E-04 | POU3F2, POU3F3, PTPRZ1, RORA, SOX5, TP53, VEGFA, WNT1, WNT5A, BTG2, FZD3, NUMB, NUMBL, ZEB2, FRS2, RAB10,
P LEF1, NDEL, HHIP, AKNA, HOOK3, ZNF503, DOCK?, DIXDC1, LRRK2, TRIM71
P:gjg‘t’izn of FASLG, AR, BCL2, BCL2L2, BDNF, BID, BRCAL, CD44, CSNK2A1, DDX3X, EYA4, FXN, FYN, GNAI2, GNAI3, HGF, HMGB2,
8p | Go2001234 a% ot — 110E.04 |IGFL ITGA6, ITGAV, MCLL, MNT, NFE2L2, NR4A2, OPAL, SERPINEL, PTGS2, RBL, SFRP2, SNAI2, SOD2, TMBIM6, TGFBRI,
' Sip n‘;"n : THBS1, TNFAIP3, TPT1, XBP1, PCGF2, SCG2, NRP1, RB1CC1, YAP1, ZMYND11, SGK3, TMEM14A, RRM2B, TRIAP1, NLEL,
pgthwaf RRNS3, PHIP, USP47, BIRC6, SH3RF1, SYVNL, ITPRIP, LRRK2, C80rf44-SGK3
SHROOM2, AREG, ARF1, CALM3, FMR1, GOLGA2, GSK3B, KIF5B, KIF5C, MAP2, MYO5A, NSF, P2RY1, PAFAH1B1, PPP6C,
establishment of PRKCB, RAB1A, RAB27B, RAP1B, SNAP25, STXBP1, VAMPL, PICALM, CUL3, USO1, RAB11A, WASL, KIF3B, KIF23, SEC24C,
BP |G0:0051650 | vesicle 68/2564 1.12E-04 |RIMS3, SV2A, SEC16A, PDCD6, DNM1L, RASGRP1, CNIH1, TFG, AP3M2, TMED10, SEC23IP, PPP6R1, SEC31A, RAB3GAPL,
localization RIMS1, UNC13A, KIF1B, SYT11, ANKRD28, SNAPIN, AP3M1, PCLO, GIT1, TRAPPC4, NDE1, FNBP1L, PPP6R3, AP1AR,
WDR11, SAR1A, KIF13A, TRAK2, FYCO1, NDEL1, MCFD2, LRRK2, TBC1D20, FAM91A1
transcription AR, CCND1, RUNX2, CBFB, CREB1, CREBBP, E2F3, ESR1, ESRRG, NR6AL, NR3C1, GTF2A1, GTF2H1, GTF2l, HMGB1, RBPJ,
8p | 00006367 | initiation from 49/2564 112504 |MECP2,NR3C2, NOTCH2, NR4A2, PPARA, MED1, PTEN, RARA, RORA, RORB, SOX9, SRF, TAFS, TAF11, TAF13, TCF4,
' RNA polymerase : TEAD1, THRB, TP53, NR2C2, PPM1D, KAT2B, MED17, MED26, MED12, MED13, NR1D2, MED6, YAP1, WWTR1, ZNF451,
Il promoter ATF7IP, CAND1
regulation of ANK3, ARF1, ATP1A2, ATP1B1, ATP2B4, CAMK2D, DMD, STOM, FGF12, GLRX, KIF5B, MLLT6, NEDD4, SERPINE2, PRKCE
BP  |GO:0002028 tsr‘;?]'gg(‘)r'to” 28/2564 112E-04 | pTpN3, SLCIAL, UTRN, SLMAP, AHCYL1, GPDIL, STK39, KLHL24, HECW2, WNK1, WNK3, OSR1, SIK1
positive RHOA, BDNF, BMPR2, DBN1, FN1, GDI1, GOLGA4, LRP1, MAP1B, NTRK2, PAFAH1B1, ROBO1, SKIL, SRF, TIAM1, VEGFA
BP ]G0:0050772 ;i%‘ﬂgggﬂeosfis 28/2564 112B-04 | SEMA7A, RAB11A, NRP1, SEMABA, SLIT2, IST1, ZEB2, PLXNC1, SEMA4D, ADNP, NIN, NDEL1
mammary gland
BP |G0:0033598 | epithelial cell 14/2564 1.12E-04 |AREG, CCNDL, ESR1, GATA3, HOXAS5, ID2, MED1, MAPK1, ROBO1, WNT5A, TNFSF11, KDM5B, RTN4, ZNF703
proliferation
regulation of CALM1, CALM2, CALM3, ENSA, FKBP1A, MTOR, GNAI2, GSK3B, HSP90AB1, JAK2, MEF2C, MGATS, PPP1R12A, PPP1R2,
_ . PPP2R1B, PPP2R2A, PPP2R2C, PPP2R5A, PPP2R5E, PTBP1, ROCK1, TGFB2, TSC1, YWHAB, SHOC2, MTMR3, ROCK2,
BP |[G0:0035303 gephosphorylatlo 53/2564 112B-04 | pyACTRZ, MAGI2, SMG7, SEMA4D, ARPP19, PPP6R1, SWAP70, CAMTAL, NSMF, CEP192, PPP6R3, PPP2R2D, SLC39A10,
SLC7A14, PPP4R4, RBM26, WNK1, MTMR9, PPP1R3B, CSRNP3, PPP1R15B, SPPL3, PPP4R2, SPRED1, NPNT, CNEP1R1
ACTB, ADCY2, AHR, ANXA1, ATP2B4, ATRX, AXL, BRCAL, KLF9, CCNA2, CRK, CYP1B1, ECT2, EDN1, EGR1, ETS1, EZH2,
FDX1, FOXO3, FMR1, FXN, FYN, GABPA, GNAI2, GNAQ, GNB1, NR3C1, HGF, HSP90AB1, ID1, KCNC2, MEF2C, MAP3KS,
8p | Goi00asego |cellular response [ oo e, 116E.04 |MET, KMT2A, MTR, PPP1R12A, NFE2L2, NFKB1, NKX3-1, OPAL, P2RY1, PAWR, PPP3CA, PRKAAL, PRKCE, MAPK1, PTEN,
' to drug : PTGS2, RAP1B, RAP2A, REST, SOX9, TFRC, TNFAIP3, TP53, VIM, PCGF2, HMGA2, NCOA1, CDK5R1, SLIT2, ROCK2, NET1,
ZNF277, SETX, PLCB1, LARP1, CHMP5, BCL11A, ERRFI1, SSH1, DDIT4, TMEM38B, SMPD3, RBM22, PLEKHAL, PDGFD,
TP53INPL, LRRK2, RNF149, ACER2
ADD3, APC, APP, ARF1, ARF6, RHOA, CAPZAL, CAPZA2, CDC42, DBN1, DYRK1A, EDN1, EPS8, F2RL1, PTK2B, FER, FGF13,
regulation of MTOR, ID1, STMN1, LDLR, SMAD4, MAP1B, MAP2, MECP2, MEF2C, MET, MID1, PIK3R1, PRKCE, RAC1, RASAL, RB1,
BP | G0:1902003 | supramolecular 20/2564 116E.04 |ROCKL, SLC9AL, SPAST, SPTANL, SPTBNL, TGFBR1, TMSB4X, TSC1, NRP1, CDK5R1, WASL, SEMASA, SLIT2, ROCK2,

fiber organization

ARPCS5, ACTRS3, ABI2, WASF2, ARPC1A, ARFGEF1, CDC42EP3, NCKAP1, AKAP13, MAPRE1, SWAP70, CAMSAP2, EML2,
TMODS3, TMOD2, NIN, AP1AR, SPIRE1, TAOK1, SLAIN2, MID1IP1, NAV3, PHLDB2, MYLK3, WHAMM, JMY, MTPN, TTBK2,
CAMSAP1, RICTOR, SH3PXD2B, FMN1




positive

ACVR2B, JAGL, ATP2B1, BMPR1A, BMPR1B, BMPR2, RUNX2, FBN2, GNAS, GPM6B, HGF, IGF1, IL6R, IL6ST, SMAD1,

BP |GO:0045778 Li%‘ff'iigggnc’f 29/2564 1.238-04 | gmADS, MEF2C, NELL1, DDR2, SFRP2, TGFB2, WNT5A, TP63, TOB2, ZHX3. NIPBL, OSR1. ANO6, NPNT
AREG, AXL, ZFP36L1, DAGL, ERBB2, ERBB3, ERBB4, EREG, ESR1, FGF2, FGFR3, FGFR2, MTOR, FYN, GABL, GATA3,
otein kinase B GCNT2, HGF, NRG1, HIP1, HSP90AAL, HSP90AB1, IGF1, IGF1R, IGFBPS5, INSR, KIT, LOX, MET, MTM1, NKX3-1, NTRK2,
BP | GO:0043491 | POt 64/2564 1.23E-04 | PDGFRA, PIK3CB, PIK3CG, PIK3R1, PTEN, PTPRJ, RAC1, RET, SOX9, STK3, TGFBR1, THBS1, PIK3R3, TNFSF11, FGF18,
gnaling SEMASBA, MAGI2, PDCD6, SPRY2, ARFGEF1, FRS2, PHLPP2, SETX, OTUD3, SMPD3, RTN4, PLEKHA1, SESN2, MTDH,
SESN3, RICTOR, FAM110C
, cerebral cortex RHOA, FGF13, PAFAHIBL, PEX13, POU3F2, POU3F3, RELN, ROBOL, NRP1, CDK5R1, SLIT2, SUNL, SRGAP2, RTN4, NDELL,
BP | GO:0021795] co| migration 18/2564 1.248:04 | pbxDC1, EFHCI, FBXO45
cell-substrate
_ adherens ACTN1, RHOA, BCL2, PTK2B, GPM6B, LIMS1, LRP1, PTEN, PTPRJ, PTPRK, RAC1, ROCK1, SLC9A1, THBS1, TSC1, VEGFA,
BP [GO:0007045 {41 ction 2712564 1.24B-04 | pip5K1A, NRP1, MAP4K4, ROCK2, SLK, TESK2, SORBS1, CORO1C, PHLDB2, WHAMM, FMNL1
assembly
_ focal adhesion ACTNL, RHOA, BCL2, PTK2B, GPM6B, LIMSL, LRP1, PTEN, PTPRJ, PTPRK, RACL, ROCK1, SLC9AL, THBS1, TSCL, VEGFA,
BP  [GO:0048041 | Josembly 2112564 1.24B-04 | bipsK1A, NRP1, MAP4K4, ROCK2, SLK, TESK2, SORBS1, CORO1C, PHLDB2, WHAMM, FMNL1
aooendage ASPH, ATRX, BMPR1A, BMPR1B, CACNALC, RUNX2, CREBBP, EN1, FBN2, FGFR2, GJAL, GNA12, GNAS, HOXA9, HOXC11,
BP |GO:0035107 |3PPendage 41/2564 1.25E-04 |HOXD10, SMAD4, MBNL1, PBX1, PITX1, MED1, PTCH1, SFRP2, SKI, SOX4, SOX9, TBX3, TGFB2, WNT5A, RECK, TP63,
phog BCL2L11, SEMA3C, NIPBL, FLVCRL, LEF1, ALX4, LMBRL, OSR1, FMN1, RNF165
b ASPH, ATRX, BMPR1A, BMPR1B, CACNALC, RUNX2, CREBBP, EN1, FBN2, FGFR2, GJAL, GNA12, GNAS, HOXA9, HOXC11,
BP |GO:0035108| M0 41/2564 1.25E-04 |HOXD10, SMAD4, MBNL1, PBX1, PITX1, MED1, PTCH1, SFRP2, SKI, SOX4, SOX9, TBX3, TGFB2, WNT5A, RECK, TP63,
phog BCL2L11, SEMA3C, NIPBL, FLVCR1, LEF1, ALX4, LMBR1, OSR1, FMN1, RNF165
APBB2, APC, ZFHX3, ATM, CCND1, BRCAL, CDK6, E2F1, EIF4G2, EP300, MTOR, GATA6, HSP90ABL, ID2, IL12A, INHBA,
, MDMA4, MSH2, NEUROD1, NKX3-1, CNOT2, CNOT4, NOTCH2, PKD2, PPM1A, PRKAA1, RB1, SKIL, SOX2, SOX4, TFDP1,
BP | GO:0007050 | cell cycle arrest 58/2564 1.31E-04 | TEDP2, TGFB2, TGFBR1, THBS1, TP53, BTG2, HMGA2, CDC14A, KAT2B, CDK5R1, CDC123, MAGI2, CNOT1, HBP1, CNOT7,
TRIAP1, CAB39, PRR11, KMT2E, CNOT6, RRAGD, MCPH1, TBRG1, TP53INP1, WHAMM, JMY, CNOT6L
cellular response
_ I resp ATP7A, COL1A1, COL4A1, COL5A2, MTOR, FYN, IPOS, MMP2, NTRK2, OPAL, PDGFRA, SIX1, ZEB1, XBP1, CPEB3, SH3BP4,
BP 1G0:0071230 w0amno acid 24/2564 1.31E-04 | NSMF, 'SESN1, BCL11A, RRAGD, PDGED, CPEB4, SESN2, SESN3
BRCAL, CHEKL, ATF2, CREBBP, EP300, GATA3, GLUL, GSK3B, HCFCL, LIF, SMAD4, MECP2, KMT2A, NAP1L2, PPM1A,
_ . . PRKAAT, SNAI2, SOX4, TAF5, PCGF2, BRPF1, KAT6A, YEATS4, NCOA3, HAT1, NCOA1, KAT2B, RPS6KAS5, GTF3C4, NMT2,
BP | GO:0043543 | protein acylation | 60/2564 1.338-04 |l oCK, CTCF, BRDS, KAT6B, BRD1, ZNF451, AUTS2, TAF5L, BRPF3, ABHD17B, GOLGA7, LEF1, PHF20, RSF1, MSL2,
SETD5, MRGBP, KANSL3, YEATS2, HHAT, TAOK1, MEAF6, NAA25, NAAL5, NAASO, EPC1, KATS, NAA30, KANSL1L, ZDHHC21
ABL2, ADD3, ARF1, ARF6, RHOA, RND3, ATP1A2, CACNALC, CAMK2D, CAPZAL, CAPZA2, CDC42, CRK, DBNL, DSC2, DSG2,
eaulation of ECT2, EDN1, EPHAS, EPS8, F2RL1, PTK2B, FER, FGF13, MTOR, GPM6B, ID1, KCNJ2, STMNL, LRP1, SMAD4, MEF2C, MET,
8 | Go00azgro | caulation of 8512564 L35E.04 | MYHS, NOTCH2, NTF3, PDE4D, PDGFRA, PIK3R1, PRKCE, RACI, RASAL ROCKL, SLC9AL, SPTAN, SPTBN1, TGFBRL,
' noin fament. : TMSBA4X, TSC1, NRP1, CDK5R1, WASL, SEMABA, SLIT2, ROCK2, ARPC5, ACTR3, ABI2, WASF2, ARPC1A, ARFGEF1,
P CDC42EP3, NCKAP1, AKAP13, SWAP70, RHOQ, CD2AP, TMOD3, TMOD2, ARHGAP17, AP1AR, CCDC88A, SPIRE1, TAOK,
ABRACL, DIXDC1, PHLDB2, MYLK3, FRMD6, WHAMM, JMY, MTPN, RICTOR, SH3PXD2B, FMN1
ri%“s'aﬂggdo‘]mosi CBL, ERBB3, ERBB4, F2R, F2RL1, FLTL, FYN, GABL, HGF, IGF1, IGF1R, INSR, JAK2, KIT, NEDD4, NKX3-1, NTF3, NTRK2,
BP | GO:0014066 | P oSPnaldy 36/2564 1.42E-04 |PDGFRA, SERPINE2, PIK3CB, PIK3CG, PIK3R1, PIPAK2A, MAPK1, RELN, PTEN, SOX9, TGFB2, UBE3A, PIP5K1A, RASGRP1,
Sl SEMA4D. FBXL2, CEP55, PDGFD
ADARB1, APC, CALM1, CALM2, CALM3, CBL, CBLB, DAGL, DMD, DUSP4, DUSP5, DUSP8, EPHB2, MECOM, F2RL1, FKTN,
euative MTOR, GNAQ, HGF, HMGCR, IGF1R, IPOS, LIF, SMAD4, SMAD7, NF1, NPM1, NTF3, PEBP1, PAFAH1B1, PAK2, PDE4D,
e of PRKARIA, PRKAR2A, PRKDC, DNAJC3, PTEN, PTPRJ, PTPRR, RB1, SFRP2. SORL1, NR2F2, TIMP3, TLR4, TNFAIP3, EZR,
BP |GO:0001933 | fegu! 92/2564 1.43E-04 | EIF3A, KAT2B, SLIT2, NCORL, SOCS5, RANBPY, HIPK3, CTDSPL, TRIB1, SPRY1, SPRY2, TNIP1, SEMA4D, IPO7, HEXIML,
proteln  ation ZMYND11, DUSP14, PTPRT, IRAK3, GPDI1L, COROLC, WWTRL, IBTK, GREM1, PDCD4, TRIB2, ERRFI1, DDIT4, CAMK2NL.
phosphory ASHIL, LMO3, PMEPA1, SEMAGA, PRDM15. WNK1. GGNBP2, PPP1R15B, ITPRIP, LRRK2, SOCS4, DUSP18, PAQR3,
SPRED1, SPRED2, RNF149
<tress activated APP, RHOA, ZFP36L1, EDN1, EPHA4, EPHB1, MECOM, F2RL1, PTK2B, FKTN, HGF, HMGB1, HMGCR, IGF1R, MAP3KL,
BP |G0:0031098 72/2564 1.45E-04 | MAP3K4, MAP3K5, MID1, MAP3K9, NFKB1, PAFAH1B1, PAK2, MAPK1, MAP2K3, RAP2A, RPS27A, MAP2K4, SFRP2, SKP1,

protein kinase

SLAMF1, NEK4, STK3, STK4, TGFB2, TIAM1, TLR4, VEGFA, EZR, WNT5A, FZD5, FZD4, FZD8, TNFSF11, SPAGY9, MAP4K4,




signaling
cascade

NCOR1, SLK, RB1CC1, ZEB2, PJA2, OXSR1, HIPKS3, RASGRP1, TRIB1, MAP3K2, ZMYND11, TAB2, PLCB1, FBXW11, SASH1,
PDCD4, STK39, HIPK2, MINK1, IRAK4, SEMA4C, TAOK1, SH3RF1, TAB3, MAGI3, SAMDS5, RELL1

regulation of

ADAM10, DBN1, EPHA4, FMR1, GSK3B, ID1, CAPRIN1, NEDD4, OPAL, PAFAH1B1, PPP3CA, RELN, PTEN, RAP2A, SDC2,

BP  1GO0:0048814 ?neonrgﬂfgenesis 29/2564 1.50E-04 | T)AM1, UBE3A, CDK5R1, RAPGEF2, DNMI1L, ABI2, SEMA4D, PDLIMS5, RAB21, NSMF, SS18L1, HECW2, ANKRD27, LRRK2
regulation of BDNF, BMPR2, DBN1, DPYSL2, FGF13, FN1, GDI1, GOLGA4, GSK3B, LRP1, MAP1B, MAP2, NRCAM, PAFAH1B1, SRF,
BP |G0:0061387 |extent of cell 33/2564 1.56E-04 |VEGFA, WNT5A, SEMA7A, RAB11A, NRP1, CDK5R1, SEMASA, ULK2, IST1, SEMA4D, SEMA3C, RAB21, ADNP, SEMAAC,
growth RTN4, SEMAGA, NDEL1, TTL
positive
regulation of
transcription
from RNA
BP |G0:1901522 B‘r’mgféfse I 12/2564 157E-04 |RUNX2, EP300, RBPJ, SMAD1, SMAD4, SMAD5, NFE2L2, TP53, VEGFA, XBP1, SESN2, CHD6
involved in
cellular response
to chemical
stimulus
spindle RHOA, ATRX, RCC1, CLTC, GOLGA2, HNRNPU, KIF11, KPNB1, STMN1, MAP4, MECP2, MYH9, RAN, RNF4, SPAST, TACCL,
BP |G0:0007051 O'r’ Aivation 45/2564 1.61E-04 |TPR, VCP, EZR, SMC1A, RAB11A, KIF3B, KIF23, NCOR1, STAG1, STAG2, NEK6, MAPREL, TPX2, KIF4A, CHMP2B, SENPS,
9 GPSM2, CHMP5, CEP192, CEP72, BCCIP, CHMP1B, CEP97, MAP9, LZTS2, EFHC1, CCSAP, NEK7, MZT1
ACVR2B, BMPR1B, BMPR2, RUNX2, FOXN3, COL1A1, COL12A1, COL13A1, DLX2, FBN2, FGFR3, FGFR2, GLG1, GNAS,
8p | Go:00ag70s [ Sketetal system — 165E-04 | HAS2, HOXAL, HOXAS, HOXC9, HOXC11, HOXD10, INPPL1, INSIG1, SMAD2, MEF2C, MEF2D, MMP2, MMP16, PDGFRA,
' morphogenesis : RARA, SFRP2, SIX1, SKI, SOX9, ZEB1, TGFBR1, TGFBR2, PCGF2, PRKRA, FGF18, SGPL1, MED12, SATB2, NIPBL, TIPARP,
GREM1, SLC39A1, FLVCR1, SCARA3, SIX4, NLE1, SMPD3, IFT80, PLEKHAL, ALX4, HHIP, OSR1, SH3PXD2B, FMN1
regulation_ of
”ﬁ)r\‘l\sltfﬁrfgggr CREBBP, EP300, FBN1, FBN2, GLG1, HSP90AB1, ITGA3, LOX, SMAD2, SMAD4, SMAD7, PPM1A, RPS27A, SKI, SKIL,
BP |G0:0017015 geta rocantor 35/2564 1.65E-04 |ADAM17, ZEB1, TGFBRL, TGFBR2, THBS1, TP53, WNT1, ONECUT2, PEG10, BAMBI, ZNF451, HIPK2, ZBTB7A, TRIM33,
ela recep RNF111, PMEPAL, SMURF2, ZNF703, VASN, NPNT
signaling
pathway
ATP1A2, ATP2B1, AXL, BCL2, BMPR2, CBL, CHEK1, COL1A1, DAGL, DSC2, EIF2S1, MTOR, FYN, GJA1, GLUL, HFE, TNC,
cellular response ITGAB, KCNJ2, LAMP2, FADS1, MAP3K1, MAP3K5, NFE2L2, NFKB1, NR4A2, OPAL, P2RY1, PIK3C3, MED1, PRKAAL, MAPKL,
BP |G0:0071496 | to external 76/2564 1.67E-04 |PTGS2, RACL, MAP2K4, SFRP2, SKP2, SLC1A2, SLC9AL, SNAI2, SOX9, SRF, KLF10, TLR4, TP53, TSC1, WNT2B, XBP1,
stimulus FOSL1, PPM1D, NCOAL, MTMR3, EIF2AK3, DNM1L, NAMPT, MAP3K2, SIK2, SZT2, ADNP, GABARAPL1, SESN1, TNRC6A,
DNAJC15, BCL11A, SLC38A2, SSH1, RRAGD, PIEZO2, CPEB4, SEH1L, SESN2, LRRK2, MTPN, SESN3, C120rf66, SIK1
responseto
_ APP, ARF6, BDNF, CBL, CDC5L, CREB1, CRK, DYNCLLI2, E2F1, FOXO3, ID1, KCNC2, NTF3, NTRK2, PTEN, UBE3A,
BP G0:1990089 ?aecrt\g-:‘r growth 20/2564 1.67E-04 RAPGEF2, MAGI2, EHD1, KIF1B
positive
regulation of
_ 1ot CBL, ERBB3, ERBB4, F2R, F2RL1, FLTL, FYN, GAB1, HGF, IGF1, IGF1R, INSR, JAK2, KIT, NEDD4, NKX3-1, NTF3, NTRK2,
BP | G0:0014068 fok;%s_ﬁﬁg'siy“”os' 28/2564 1.69E-04 | 5pGFRA, PIK3CB, PIK3CG, PIK3R1, RELN, SOX9, TGFB2, UBE3A, SEMA4D, PDGFD
signaling
nucleus ETS1, HMGB2, AGFG1, PAFAH1B1, PPP2R2A, PRKCA, PRKCB, ATXN7, SPAST, TMF1, TPR, NOLC1, NEK6, SYNE1, SUNL,
BP [GO:0006997 [0 oFLS . 37/2564 1.69E-04 | CTDNEP1, CHMP2B, TOR1AIP1, PYGO1, SERBP1, HIPK2, CHMP5, RRN3, NDC1, PARP11, CHMP1B, RTN4, TMEM43, REEP4,
9 NDEL1, SEH1L, POLR1B, NEK9, TMEM170A, UBXN2B, REEP3, CNEP1R1
vsosomal AP1G1, ARF1, ARSB, SCARB2, IGF2R, LAMP1, LAMP2, LRP1, MTM1, NEDD4, SORL1, VCP, NCOA4, TGFBRAP1, ZFYVE16,
BP |G0:0007041 t3r’ans o 32/2564 1.79E-04 | HMGXB4, SNAPIN, CHMP2B, AP3M1, HOOK1, CHMP5, TMEM106B, VPS53, CCDC91, SCYL2, EPG5, KIF13A, VPS33A, TRAK2,
P SNX27, HOOK3, LRRK2
8p | Go:00o1es7 |ureteric bud 30/2564 1osE.04 |ARG2 BCL2, FGF2, FGFR2, GATA3, SMADL, SMAD2, SMAD4, SMADS, SMAD7, PBX1, PKD2, PTCH1, RARA, RET, SIX1,

development

SOX9, VEGFA, WNT1, WNT2B, SLIT2, MAGED1, SPRY1, BASP1, SIX4, LGR4, LZTS2, OSR1, NPNT, FMN1




heart valve

JAG1, PRDM1, BMPR1A, BMPR2, MTOR, GATA3, RBPJ, SMAD4, MDM4, MEF2C, NOTCH2, RB1, ROBO1, ROCK1, SNAI2,

BP  [GO:0003170 f 4oy elopment 22/2564 L.99E-04 1 50x4, SOX9, TGFB2, TGFBR2, SLIT2, ROCK2, HECTD1
androgen
. receptor ] AR, RHOA, BRCA1, DDX5, EP300, NKX3-1, RAN, RB1, RNF4, UBE3A, NCOA4, NCOA3, NRIP1, ARID1A, NCOAL, PIAS2,
BP  [GO:0030521 | joaling 2212564 1.99B-04 | pNF14, NCORL, GRIP1, FOXPL, ZBTB7A, PMEPAL
pathway
peptidyl- APP, BCL2, CALM1, CALM2, CALM3, CAMK2D, CHEK1, CSNK2A1, DYRK1A, MTOR, GSK3B, UBE2K, SMAD7, PRKCA, PRKCB,
BP |G0:0018107 | threonine 36/2564 1.99E-04 |MAPK1, ROCK1, TGFBR1, TGFBR2, WNT5A, CDK5R1, ROCK2, OXSRL, HIPK3, SPRY2, STK39, HIPK2, NLK, CAB39, DDIT4,
phosphorylation WNKZ1, WNK3, LRRK2, TTBK2, SPRED1, SPRED2
peptidyl-tyrosine ACP1, CDC25A, DUSP4, DUSP5, DUSP8, EYA4, MTML, PTEN, PTPN3, PTPN4, PTPN12, PTPN14, PTPRE, PTPRG, PTPRJ,
BP |G0:0035335 |dephosphorylatio |  31/2564 2.08E-04 |PTPRK, PTPRM, PTPRR, PTPRZ1, PTP4A1, PTP4A2, CDC14A, RNGTT, MTMR3, MTMR6, DUSP14, PTPN21, PTPRT, SSH1,
n SSH2, DUSP18
APAF1, CCND1, BCL2, CANX, EIF2S1, EP300, EXTL3, GFPT1, GSK3B, UBE2K, ITPR1, MAP3K5, NFE2L2, OPAL, PIK3R1,
response to DNAJC3, SSR1, HSPA13, TMBIMS6, THBS1, TP53, VCP, XBP1, RNF103, STC2, USP13, VAPB, UBE4A, EIF2AK3, TATDN2,
BP [G0:0034976 | endoplasmic 66/2564 2.08E-04 |SEC16A, BCL2L11, ERLIN1, SERINC3, ERP29, ERLIN2, RNF139, SEC31A, ATF6, ERP44, UBXN4, FAF2, SERP1, USP25,
reticulum stress UBQLN2, UBOLN1, UBXN1, RNFT1, MBTPS2, JKAMP, SGTB, TMEM33, YOD1, HERPUD2, DERL1, DNAJB14, EDEM3, TMXL,
SESN2, SYVN1, PPP1R15B, TMEM259, LRRK2, CREBRF, TMTC3, DNAJC18
platelet-derived
8 |Go-0048008 ?ég:’t?o‘;acmr 2112564 »13£.04 |CBL, CBLB, FER, HIP1, JAK2, LOX, LRP1, MYOLE, PDGFRA, PIK3C2A, PTEN, PTPN12, PTPRJ, VEGFA, NRP1, SGPLI,
' Sign;’"ng : PHF14, TIPARP, SMPD3, PLEKHA1, PDGFD
pathway
Cedative ZFP36L1, ZFP36L2, DDX3X, EIF2S1, EIF4EBP2, FMRL, IGFBP5, IREB2, CAPRINL, CNOT2, PURA, RARA, RBM3, ROCK1,
8p | co0017148 | e gulaﬁon of 52/2564 »17E.04 | SHMTL STAT3, TPR, TSCL, BTG2, FXR1, ENC, EIF2AK3, ROCK2, PUM1, TOB1, HNRNPR, IGF2BP3, CELF1, RNF139,
' trfn e : CPEB3, CNOT1, SAMD4A, TNRC6B, LARP1, GIGYF2, AGO1, AGO2, TNRC6A, CNOT7, PAIP2, TNRC6C, CPEB4, SESN2,
TRIM71, CPEB2, RC3H1, AGO3, AGO4, RBM24, CNOT6L, YTHDF3, PAIP2B
modification of
morphology or
physiology of CALM1, CALM2, CALM3, CCNT1, CHD1, DAG1, EP300, STOM, F2RL1, FMR1, IGF2R, INSR, ITGAV, KPNB1, KPNA3, KPNA4,
BP [G0:0051817 | other organism 33/2564 2.24E-04 |SERPINBY, PTX3, REST, SP1, TAF11, HMGA2, VAPB, VAPA, BCL2L11, TNIP1, KPNAG, FBXL2, HIPK2, LEF1, YTHDC2,
involved in TBC1D20, NAPEPLD
symbiotic
interaction
cellular response APP, ARF6, BDNF, CBL, CDC5L, CREB1, CRK, DYNCLLI2, E2F1, FOXO3, ID1, NTF3, NTRK2, PTEN, UBE3A, RAPGEF2
BP G0:1990090 | to nerve growth 19/2564 2.33E-04 : : y ’ ’ ’ ’ ’ ' ’ ’ ’ ’ ’ ’ ’
: : MAGI2, EHD1, KIF1B
actor stimulus
regulation of
cellular response CREBBP, EP300, FBN1, FBN2, GLG1, HSP90AB1, ITGA3, LOX, SMAD2, SMAD4, SMAD7, PPM1A, RPS27A, SKI, SKIL,
BP [G0:1903844 |to transforming 35/2564 2.33E-04 |ADAML17, ZEB1, TGFBRL, TGFBR2, THBS1, TP53, WNT1, ONECUT2, PEG10, BAMBI, ZNF451, HIPK2, ZBTB7A, TRIM33,
growth factor RNF111, PMEPAL, SMURF2, ZNF703, VASN, NPNT
beta stimulus
esponse to CCND1, CANX, EIF2S1, EP300, EXTL3, GFPT1, HSPA2, HSP90AAL, HSP90ABL, DNAJBL, NFE2L2, PIK3R1, DNAJC3, SSR1,
sp | co0035966 1o glo iy £0/2564 »35E.04 |HSPAL3, TMBIMG, THBS1, VCP, XBP1, CUL3, STC2, VAPB, EIF2AK3, TATDN2, MFN2, BCL2L11, OPTN, DNAJB4, HSPA4L,
' ingorrgct rgtein : SEC31A, ATF6, ERP44, UBXN4, FAF2, SERP1, HSPA14, MBTPS2, JKAMP, TMEM33, UBE2W, YOD1, HERPUD2, DERL1,
p DNAJB14, EDEM3, KLHL15, SYVN1, PPP1R15B, CREBRF, DNAJC18
cardiac muscle CXADR, EDN1, EFNB2, MTOR, G6PD, GATA6, NRG1, HNRNPU, IGF1, RBPJ, SMAD4, MEF2A, MEF2C, MYH10, PDGFRA,
BP |G0:0055007 | cell 37/2564 2.36E-04 |PPARA, RARA, MAP2K4, SGCB, SGCD, SLC9AL, SRF, TBX3, TSC1, VEGFA, YY1, ARID1A, SORBS2, NEBL, PDLIM5, FRS2,
differentiation AKAP13, GREM1, CACYBP, SOX6, MYLK3, SIK1
, blastocyst GABPA, HCFC1, IGF1, TM4SF1, MFNG, NASP, CNOT2, SKIL, SP3, SRF, TGFBRL, UBE2A, CUL3, COPS2, MED21, MFN2,
BP [GO:0001824 [ 4o elopment 30/2564 2.36E-04 | pRP7A. NLEL, NCAPG2, RTN4, ZFP14, PPP4R4, TBL1XR1, TETL, NDEL1, PHF6, GINS4, SMIM14, SLC25A34, RPL7L1
mesonephric
e |Go:0072163 | epithelium 30/7564 »36c.0a |ARG2 BCL2, FGF2, FGFR2, GATA3, SMAD1, SMAD2, SMAD4, SMADS, SMAD7, PBX1, PKD2, PTCH1, RARA, RET, SIX1,

development

SOX9, VEGFA, WNT1, WNT2B, SLIT2, MAGED1, SPRY1, BASP1, SIX4, LGR4, LZTS2, OSR1, NPNT, FMN1




mesonephric

ARG2, BCL2, FGF2, FGFR2, GATA3, SMAD1, SMAD2, SMAD4, SMADS, SMAD7, PBX1, PKD2, PTCH1, RARA, RET, SIX1,

BP | GO:0072164 g“e?l‘gﬁ)pmem 30/2564 2:36E-04 | 50x9 VEGFA, WNT1, WNT2B, SLIT2, MAGED1, SPRY1, BASP1, SIX4, LGR4, LZTS2, OSR1, NPNT, FMN1
ABL2, APP, AREG, AXL, BDNF, CBL, CBLB, CD44, DYRK1A, EPHA4, EPHAS, EPHB1, EPHB2, EPHB4, ERBB2, ERBB3, ERBB4,
eptidyl-yrosine EREG, PTK2B, FER, FGFR3, FGFR2, FLT1, FRK, MTOR, FYN, HGF, NRG1, IGF1, IGF1R, IL6R, IL6ST, IL12A, INSR, JAK2, KIT,
BP | GO:0018212 | PEPIAYIYO 80/2564 2.46E-04 |LIF, MET, NTF3, NTRK2, DDR2, PAK2, PDGFRA, PRKCE, MAP2K3, PRLR, RELN. PTPRJ, RAP2B, RET, MAP2K4, SFRP2.
STAT3, ADAM17, TP53, VEGFA, WEEL, YES1, NRP1, BAZ1B, SOCS5, ABI2, TESK2, SEMA4D, CAMKK2, 124, ADNP, CLCF1,
DSTYK, IBTK, GREM1, CNOT7, ERRFI1, NCAPG2, RAP2C, GGNBP2, PDGFD, SOCS4, TTL, RICTOR
, roof of mouth ACVR2B, ASPH, BMPR1A, EPHB2, FOXF2, INHBA, INSIG1, JAG2, SMAD2, SMAD4, MEF2C, PDGFRA, SKI, SNAI2, TBX3,
BP | GO:0060021 | o elopment 28/2564 2578-04  17GER2, TGFBR1, TGFBR2, WNT5A, FZD1, SGPL1, SATB2, TIPARP, LEF1, BNC2, PLEKHAL, ALX4, OSR1
RHOA, RCC1, GOLGA2, HNRNPU, KIF11, KPNBL, RNF4, TPR, SMC1A, RABLIA, KIF3B, KIF23, NCORL, STAGL, STAG2, NEKG,
BP |GO:0051225 | spindle assembly |  32/2564 2.58E-04 |MAPREL, TPX2, KIF4A, CHMP2B, SENP6, GPSM2, CHMP5, CEP192, BCCIP, CHMP1B, CEP97, MAP9, LZTS2, CCSAP, NEK7,
MZT1
caulation of ACACB, BMPRI1A, EDN1, ERBB4, FGF2, FGFR2, FXN, MTOR, G6PD, GATA6, GJAL, IGF1, RBPJ, JARID2, MEF2C, MEISL,
BP |G0:0046620 |9 33/2564 265E-04 | PPARA. MAPK1, PTEN, STK3, STK4, TGFBR1, TGFBR2, YY1, BCL2L11, BASP1, YAPL, WWC1, SERP1, FLVCR1, WWC3,
organ growth
SAV1, WWC2
BCL2, BCL9, BDNF, KLF5, CDH2, CSRP2, CXADR, DMD, EDN1, EFNB2, EZH2, MTOR, G6PD, GATA6, NRG1, HNRNPU, IGF1,
striated muscle IGFBPS5, RBPJ, LOX, SMAD4, MEF2A, MEF2C, MYH9, MYH10, PDGFRA, PPARA, PPP3CA, PRKAR1A, RARA, RB1, MAP2K4,
BP |G0:0051146 | cell 67/2564 265E-04 | SGCB, SGCD, SIX1, SKI, SLC9AL, SRF, TBX3, TSC1, VEGFA, WNTL, XBP1, YY1, ADAM12, ARID1A, SORBS2, SPAGY, NEBL,
differentiation PDLIM5, FRS2, EHD1, AKAP13, GREM1, CACYBP, TMOD3, TMOD2, MYEF2, SIX4, SOX6, NLN, TANC1, MYLK3, MTPN, SIKL,
SMYD1, RBM24
ABL2, ATM, ATP6V1A, BCL2, EEF1AL, EIF4G2, EP300, FOXO3, MTOR, GNAI3, GOLGAZ, GSK3B, HGF, HMGB1, FOXK2,
eaulation of ITPR1, MCL1, RAB8A, MET, MTM1, NEDD4, PIK3CB, PIP4K2A, PRKAAL, ROCK1, STAT3, TP53, TSC1, XBP1, FZD5, EPM2A,
BP |GO:0010506 | SIUIAtC 73/2564 2.69E-04 | CDK5R1, MTMR3, USP13, USP10, TMEM59, ATP6V1G1, VPS26A, ULK2, RB1ICC1, MFN2, BCL2L11, DNM1L, OPTN, NAMPT.
phagy CAMKK2, RAB3GAP1, TAB2, LARP1, SH3BP4, FBXL2, SESN1, UBQLN2, UBQLNL, WAC, ATP6V1H, VPS13C, WDRAL, DRAML,
RRAGD, SCOC, MTMRY, FYCO1, SESN2, KAT8, MTDH, TP53INP1, LRRK2, DRAM2, SESN3, PIKEYVE, TAB3, ACER2
euative ADRB1, APBB2, BCL2, BCL6, BMPR2, BTG1, DDX3X, FGF13, FGFR3, FXN, G6PD, GJAL, IGFBP5, INHBA, JARID2, SMAD4,
8 | Go00as026 | edimve | 5012564 »75E.04 | MAP2, MEISI, NOTCH2, SERPINE2, PPARA, PTCHL, PTEN, PTPRJ, SFRP2, STK3, STK4, TGFB2, TGFBR2, TP53, WNT5A,
' gulat : YY1, SEMA7A, STC2, NRP1, SOCS2, CDK5R1, SEMASA, SLIT2, ULK2, SERTAD2, NME6, SEMA4D, SEMA3C, WWC1, SH3BP4,
9 BCL11A, SEMA4C, CDKN2AIP, WWC3, RTN4, NDRG3, SEMAGA, SAV1, ADIPOR2, WWC2, SESN2, DCUN1D3, DCBLD2
tsr'ggsc']u stion in ATM, ATRX, BID, BRCA1, CD44, CDC5L, CHEK1, DDX5, DYRK1A, E2F1, EP300, FOXO3, MDM4, CNOT2, CNOT4, PRKDC,
BP |GO:004z770 | ansquctionn | 3772564 2.75E-04 | SNAI2, SOX4, SP100, TFDP1, TFDP2, TP53, WNT1, BTG2, PPM1D, USP10, CNOT1, HIPK2, CNOT7, TRIAP1, DTL, CNOTS,
resp SESN2, SPRED1, SPRED2, CNOT6L, ACER2
amage
_ dendritic spine ADAM10, CDC42, DBN1, EPHA4, EPHB1, EPHB2, CAPRINL, OPAL, PAFAH1B1, RELN, PTEN, TIAML, UBE3A, CDK5R1, WASL,
BP | GO:0060997 | 1\ srphogenesis 21/2564 2.75B-04 1 bNMIL, ABI2, PDLIMS, SHANK2. DOCK10, LRRK2
, cardiac septum JAGL, BMPRIA, BMPR2, FGFR2, GATAG, ID2, RBPJ, SMAD4, SMAD7, NOTCH2, RARA, ROBO1, SOX4, TBX3, TGFB2,
BP  [GO:0060411 [ 0 shogenesis 25/2564 3.04E-04 | TGFRR1, TGFBR2, TP53, WNT5A, FZD1, NRP1, SLIT2, SEMA3C, PARVA, SAV1
BMPRIA, EDN1, EPHB1, ERBB4, EREG, FGF2, FGFR2, MTOR, GATA6, GJAL, GNAI2, GNAI3, HMGCR, HPGD, ID2, IGFL,
8p | co00a3002 | MUSCle cel 5712564 s07E.04 | IGFBP5, RBPJ, IL6R, IL12A, JAK2, JARID2, SMAD1, MEF2C, MEF2D, MEIS1, MAP3KS5, MMP2, NPR3, PRKARLA, PRKDC,
' proliferation : PRKG1, MAPK1, PTEN, PTGS2, SIX1, SKP2, SOD2, STAT1, STAT3, TGFB2, TGFBR1, TGFBR2, THBS1, TNFAIP3, MFN2,
NAMPT, TRIB1, YAP1, FOXP1, PDCD4, IRAK4, SMPD3, SAV1, AKIRIN1, PDGFD, ARID2
5p | Go:0021761 | IMbic system 2212564 3092.04 | ATP2B4, CDK6, CRK, DLX2, EPHAS, ETS1, EZH2, FGF13, FGFR2, GSK3B, ID4, KIF5B, NEURODL, NFL, PAFAH1B1, POU3F2,
' development : RELN, PTEN, RARA, SRF, TBX3, TSC1, BTG2, NCOA1, NRP1, CDK5R1, ZEB2, ARPC5, RAB3GAP1, PHLPP2, CNTNAP2, LEF1
, lung DAGL, FGFR2, FOXAL, HOXA5, TNC, ID1, LIF, NFIB, MAPK1, SRSF6, SOX9, SRF, TGFBR2, WNT2B, SPRYL, SPRY2, YAPL,
BP |GO:0060425| 00 cis 19/2564 310E-04 | pAErESyms
, metanephros BCL2, EGRL, FBN1, GATA3, HOXC11, ID2, LIF, SMAD4, NF1, NKX3-1, PDGFRA, PKD2, POU3F3, PTCH1, RET, SIX1, SOX9,
BP  [GO:0001656 | 4o elopment 28/2564 3.12B-04 | STAT1, SPRY1, BASP1, YAPL, NIPBL, WWTR1, APH1A, SIX4, LGR4, OSR1, FMN1
beptidyl-tyrosine ABL2, APP, AREG, AXL, BDNF, CBL, CBLB, CD44, DYRK1A, EPHA4, EPHAS, EPHBL, EPHB2, EPHB4, ERBB2, ERBB3, ERBB4,
BP  |GO:0018108 [PEPIVVIORNE | 7012564 3.14E-04 |EREG, PTK2B, FER, FGFR3, FGFR2, FLT1, FRK, MTOR, FYN, HGF, NRG1, IGF1, IGF1R, IL6R, IL6ST, IL12A, INSR, JAK2, KIT,

LIF, MET, NTE3, NTRK2, DDR2, PAK2, PDGFRA, PRKCE, MAP2K3, PRLR, RELN, PTPRJ, RAP2B, RET, MAP2K4, SFRP2,




STAT3, ADAM17, TPS3, VEGFA, WEEL, YES1, NRP1, BAZ1B, SOCS5, ABI2, TESK2, SEMA4D, CAMKK2, IL24, ADNP, CLCF1,
DSTYK, IBTK, GREM1, CNOT7, ERRFI1, NCAPG2, RAP2C, GGNBP2, PDGFD, SOCS4, RICTOR

renal tubule

JAG1, BCL2, COL4A1L, FGF2, GATAS, LIF, SMAD4, MEF2C, PBX1, PKD2, POU3F3, PTCH1, SIX1, SOX9, STAT1, VEGFA,

BP [GO:0061326 | o\ elopment 29/2564 3:31E-04 | \WNT1, WNT2B, MAGED1, YAP1, WWTR1, KLHL3, SIX4, AHI1, LGR4, LZTS2, OSR1, NPNT, EMN1
ACACB, ANXAL, ARF1, BRCAL, CREB1, CREBBP, CYP51A1, EGR1, ACSL1, ACSL3, PTK2B, FASN, FGF2, FGFR3, FLT1,
requlation of linid MTOR, HMGCR, ID2, INSIG1, KIT, KPNBL, LDLR, FADS1, MEL, NFKB1, NFYB, NPAS2, PDGFRA, PIK3CG, PIK3R1, PPARA,
sp | co0019216 mgtabolic p 87/9564 331F.04 |MEDL, PPP2RSA, PRKAAL PRKCE, PTGS2, RAN, RB1, RBL1, REST, RORA, SC5D, SCD, SNAI2, SORL1, SP1, PIK3R3,
' o : NCOA1, SOCS2, MTMR3, SOCS6, NCOR1, SOCS5, LPGAT1, NR1D2, VAV3, NCOA2, SORBS1, ERLIN1, GLIPR1, ERLIN2,
p DDX20, CTDNEP1, ZBTB20, DNAJC15, GRHL1, SOCS7, MBTPS2, SMPD3, PDP2, GPAM, MID1IP1, ELOVL5, BCL11B, MTMRY,
ELOVL6, ADIPOR2, TBL1XR1, LPCAT1, CHD9, LONP2, SLC45A3, ORMDL1, STARD4, SAMDS, SIK1, CNEP1R1
BP [G0:0090169 ;%?#é?é“;g;’;mbly 13/2564 3.38E-04 |HNRNPU, RNF4, TPR, SMC1A, STAGL, STAG2, CHMP2B, SENP6, GPSM2, CHMP5, CHMP1B, CEP97, CCSAP
ABR, PRDM1, BMPR1A, ZFP36L1, RUNX2, COL5A2, DLX2, EDN1, EN1, EPHB2, ERCC1, BPTF, FBNL, FBN2, FGFR2, FOXF2,
GATA3, GJAL, GNAS, HOXAL, HOXA5, HOXC9, HOXC11, HOXD10, ID2, RBPJ, INSIGL, KIT, LIF, SMAD2, MEF2C, KMT2A,
8p | Go:004ss6s |embrvonic organ | o ock, 343E.04 | MMP16, NEUROD1, PBX1, PDGFRA, PKD2, MED1, MAPK1, PTCH1, PTK7, RARA, TRAZB, SIX1, SOX9, SP3, SRF, STK3, STK4,
' deveiopment : TBX3, ZEB1, NR2F2, TGFB2, TGFBR1, TGFBR2, TP53, KDM6A, VEGFA, WNT1, WNT5A, PCGF2, FZD5, FZD3, ARID1A,
PRKRA, NCOA1, MAFB, MED12, SPRY2, YAP1, PLK4, FRS2, SATB2, NIPBL, SYF2, LRIG1, SLC39A1, FLVCR1, HIPK2, LEF1,
SIX4, AHI1, BIRC6, MIB1, ALX4, VASH2, GGNBP2, OSR1, ARID2, ARL13B
, . ATM, BMIL, BMPR1A, EP300, RBPJ, SMAD4, MLLT3, NKX3-1, PCSK6, PCDH8, PRKDC, SFRP2, TBX3, TP53, KDM6A, WNTS5A,
BP  1G0:0035282 | segmentation 30/2564 3:44E-04 | r7p5 NRP1, ZEB2, MAFB, MED12, BASP1, SEMA3C, FRS2, MTF2, LEF1, NLE1, POGLUT1, MIB1, OSR1
regulation of
, cardiac muscle BMPRI1A, CREB1, EDN1, EFNB2, ERBB3, ERBB4, FGF2, FGFR2, MTOR, G6PD, GATA6, GJAL, NRG1, IGF1, RBPJ, JARID2,
BP 1G0:0055024 | icq e 30/2564 3.44E-04 | g\ADA, MEF2C, MEIS1, PPARA. MAPK1 PTEN, TGFBR1, TGFBR2, YY1, YAP1, FRS2, GREM1, SOX6, SAV1
development
CCND1, CANX, EIF2S1, EP300, EXTL3, GFPT1, HSPA2, HSP90AAL, HSP90AB1, DNAJB1, NFE2L2, PIK3R1, DNAJC3, SSR1,
8P | Go:0006986 | eSPONSe to 45/2564 362E.04 | HSPAL3, TMBIMG, THBS1, VCP, XBP1, STC2, VAPB, EIF2AK3, TATDN2, MFN2, BCL2L11, OPTN, DNAJB4, HSPA4L, SEC31A,
' unfolded protein : ATF6, ERP44, UBXN4, FAF2, SERP1, HSPA14, MBTPS2, JKAMP, TMEM33, YOD1, HERPUD2, DERL1, EDEM3, SYVNL,
PPP1R15B, CREBRF
fgsﬁﬁg’teion of AREG, AXL, ERBB2, ERBB3, ERBB4, EREG, ESR1, FGF2, FGFR3, FGFR2, MTOR, FYN, GAB1, GATA3, GCNT2, HGF, NRG1,
BP |G0:0051897 rgtein Pinose B 45/2564 3.62E-04 |HIP1, HSP90AAL, HSPY0ABL, IGF1R, IGFBPS, INSR, KIT, MET, PDGFRA, PIK3CB, PIK3CG, PIK3R1, PTPRJ, RACL, RET,
gigna”ng STK3, TGFBR1, THBSL, TNFSF11, FGF18, SEMASA, SPRY2, ARFGEF1, FRS2, RTN4, MTDH, RICTOR, FAM110C
anterior/bosterior ACVR2B, ATM, BMPR1A, BMPR2, EN1, EP300, ETS2, BPTF, HOXA5, HOXA9, HOXC9, HOXC11, HOXC13, HOXD10, RBPJ,
8p | G0:0009952 | oatiorm p £3/2564 375.04 | SMAD2, SMAD4, MLLT3, NEUROD1, NKX3-1, PCSK6, PBX1, PCDH8, PRKDC, SFRP2, SKI, SRF, TBX3, NR2F2, TGFBR1, TPS3,
: g et ation : KDMBA. WNT1, WNTSA, WNT2B, YY1, PCGF2, BTG2, FZD5, ZEB2, MED12, BASP1, SEMA3C, FRS2, SCMH1, HIPK2, LEFL,
p NLE1, POGLUTL, MIB1, ALX4, PGAP1, OSR1
8P | Go:0030516 |Tegulation of 20/2564 40lE.04 |BMPR2 DBNI, DPYSL2, FN1, GDI1, GOLGA4, GSK3B, LRP1, MAP1B, MAP2, NRCAM, PAFAH1B1, SRF, VEGFA, WNT5A,
' axon extension : SEMATA, RAB11A, NRP1, CDK5R1, SEMABA, SEMA4D, SEMA3C, RAB21, ADNP, SEMA4C, RTN4, SEMAGA, NDEL1, TTL
vesicle-mediated
8p | co:0098876 | ransport to the 20/2564 401E.04 | ANK3, ARF1, ARF3, ARF4, ACSL3, GOLGA4, RABBA, NSF, SNAP25, SPTBN1, BLZF1, RABL1A, RABEP1, VAMP3, VPS26A,
' plasma ' SEC16A, OPTN, EXOCS5, RAB10, GGA3, GRIP1, GOLGA7, GOLPH3L, GOPC, ANKRD50, KIF13A, GOLPH3, SNX27, ANKRD27
membrane
ABL2, RHOA, ATM, ATP2B4, ATP7A, COL1AL, COL4A1, COL5A2, CREBL, ATF2, E2F1, EDN1, EGR1, ACSL1, PTK2B, FGFR2,
response o acid MTOR, FYN, GJAL, GLRB, GNB1, HLCS, TNC, IGF2R, IPO5, LDLR, MMP2, NTRK2, OPAL, PDGFRA, PIK3C3, PKD2, PRKAAL,
BP |G0:0001101 Cheﬁnical 7512564 4.12E-04 |PRKCE, PTCH1, PTGS2, PTK7, RARA, RET, RORB, SCD, SHMT1, SIX1, SLC1A2, SMARCD1, SOX9, SPARC, ZEB1, TMBIMS,
TNFSF4, VEGFA, WNT5A, XBP1, YES1, YY1, ZNF35, FZD4, NCOAL, CLDN1, YAP1, CPEB3, SETX, SH3BP4, NSMF, SESN1,
BCL11A, LANCL2, RRAGD, PDGFD, CPEB4, SESN2, LRP11, OSR1, SESN3, ACER2
CBLB, ECT2, GLE1, GSK3B, HNRNPA2B1, AGFG1, KPNB1, KPNA3, KPNA4, TNPO1, IPO5, PPP1R12A, NEDD4, NEURODI,
Hucleocytoplasmi NF1, NFKBIA, NPM1, PIK3R1, MED1, PPM1A, PPP1CC, PPP3CA, MAPK1, PTGS2, PTPN14, RAN, ATXN1, SRSF1, SRSF2,
BP |G0:0006913 Ctransp‘(’)rtp 75/2564 4.12E-04 |SRSF6, SRSF7, SP100, STAT3, TP53, TPR, TSC1, XPO1, SLBP, NOLC1, ZC3H11A, SMG7, RBM8A, NXF1, IPO7, KHDRBSL,

AHCYL1, MALT1, AKAP13, DDX20, XPO7, SMG1, KPNAG6, APPL1, IPO11, RSRC1, UBR5, CTDSPL2, CPSF2, RBM27, RBM22,
NDC1, NXT2, THOC2, XPO5, RBM26, XPO4, SEHIL, FYTTD1, RPAIN, LZTS2, LTV1, YTHDC1, LRRK2, NUP43, RGPD8




mitotic nuclear

APC, RHOA, ATM, ATRX, CDC27, CENPF, RCC1, CHEK1, EDN1, EPS8, EREG, GOLGA2, HNRNPU, IGF1, INSR, KIF11,
KPNB1, RAN, RB1, SPAST, TPR, SMCI1A, CUL3, CDC14A, CDK13, RAB11A, BUB3, KIF3B, KIF23, NMEG, STAG1, SMC2,

BP | G0:0140014 jivision 61/2564 4.21E-04 | 5TAG2 NEK6, TPX2, PDS5B, PDS5A, MAU2, KIF4A, NIPBL, CHMP2B, CHMP5, NDE1, PHIP, CEP192, SMPD3, PPP2R2D,
BCCIP, CHMP1B, HECW2, CENPK, NCAPG, CEP97, MAP9, NAA5S0, NDEL1, SEH1L, CCSAP, UBXN2B, GEN1, MZT1
positive
BP [G0:0045070 ;%L(’)'érﬁf” ofviral | 45/5564 4.27E-04 |ADARB1, DDX3X, STOM, IFIT1, PKN2, RAD23A, STAUL, VAPB, VAPA, LARP1, PABPC1, CNOT7, YTHDC2, TBC1D20, PDE12
replication
protein K48-
BP |G0:0071108 |linked 15/2564 427E-04 | TNFAIP3, USP7, USPOX, USP13, USP34, OTUD3, USP25, DESI2, UBXN1, OTUD4, YOD1, OTUD7B, USP37, OTUB2, VCPIP1
deubiquitination
pri-miRNA
, transcription by BMPR1A, KLF5, DDX5, ETS1, NR3C1, SMAD1, SMAD4, NFATC3, NFIB, PPARA, SOX9, SRF, STAT3, TEAD1, TGFB2, TP53,
BP  [GO:0061614 | pribU R 0 e | 18/2564 4.29E-04 |Gy e A
I
negative
, regulation of ) ACVR2B, ALDH1AL1, ID1, RBPJ, LNPEP, NOVA1, NOVA2, NPR3, PLCL1, RB1, ADAM17, TLR4, ADAMTSS5, PLCL2, LGR4,
BP | GO:0120163 ] - i4.induced 18/2564 4.298-04 | ACOT13, ARRDC3, DOCK?
thermogenesis
Golgi to plasma ANK3, ACSL3, GOLGA4, NSF, SPTBN1, BLZF1, VAMP3, SEC16A, OPTN, RAB10, GGA3, GOLGA7, GOLPH3L, GOPC, KIF13A
BP |G0:0043001 | membrane 16/2564 441804 |Qoimis A : : ' ' ' ' ' ' : ' g
protein transport
regulation of ZFP36L1, ZFP36L2, E2F1, FMR1, MTOR, HNRNPC, HNRNPU, TNPO1, NPM1, PRKCA, PSMD1, RNASEL, ROCK1, RPS27A,
, . VIM, XPO1, YWHAB, BTG2, FXR1, PABPC4, ROCK2, PUM1, TOB1, HNRNPR, IGF2BP3, CPEB3, DIS3, CNOT1, SAMDA4A,
BP 1G0:0061013 mrg(’:\‘e/;scatabo“c 49/2564 4.52E-04 | 1NRC6B, LARP1, PUM2, GIGYF2, SERBP1, PABPCI, AGO2, TNRC6A, CNOT7, MYEF2, DCP1A, ZC3HAV1, TNRC6C, TRIM71,
P RC3H1, DCP2, PDE12, RBM24, CNOT6L, YTHDF3
regulation of
intracellular
_ steroid hormone AR, RHOA, BRCA1, RUNX1, CBFB, DDX5, EP300, ESR1, FOXAL, CNOT2, MED1, SKP2, TP63, PIAS2, CLOCK, RNF14, NCORL,
BP  [GO:0033143| o cantor 25/2564 4.658-04 |\ AP1 CNOT1, FOXP1, STRN3, ZBTB7A, LMO3, GPAM. KCTD6
signaling
pathway
otein ATP1B1, CREB1, EP300, EPHA4, GNAQ, HCFC1, HIP1, HSP90AAL, HSP90AB1, IGF1, LAMP1, LAMP2, SMAD7, MDM4,
BP |G0:0050821 gtabmzation 45/2564 471E-04 |PIK3R1, PTEN, SOX4, STK3, STK4, STXBPL, TP53, TSCL, VHL, USP7, USP9X, PRKRA, NAPG, USP13, SEC16A, AAKL,
OTUD3, GTPBP4, A1ICF, GOLGA7, NLK, TRIM44, ATF7IP, RTN4, SAV1, MTMRY, NAA15, SYVN1, TBRG1, HPS4, STXBP4
p:gjg‘t’ign of RHOA, AXL, BCL2, BDNF, EN1, ERBB3, F2R, PTK2B, FYN, GABRB2, HSP90AB1, JAK2, LRP1, MECP2, MEF2C, MSH2, NTF3,
BP |G0:0043524 ne%ron oentotic | 3972564 4.95E-04 |NTRK2, NR4A2, PTPRZ1, RASAL, ROCK1, MAP2K4, SIX1, SOD2, STXBP1, BTG2, NRP1, CHL1, ADNP, CLCF1, TOX3, HIPK2,
pop SIX4, OXR1, SLC30A10, NMNAT1, CPEB4, FOXQ1
process
_ mesonephros ] ARG2, BCL2, FGF2, FGFR2, GATA3, SMAD1, SMAD2, SMAD4, SMADS, SMAD7, PBX1, PKD2, PTCH1, RARA, RET, SIX1,
BP [GO:0001823 [ 4o elopment 30/2564 4.988-04 | '50ox9 VEGFA, WNT1, WNT2B, SLIT2, MAGED1, SPRY1, BASP1, SIX4, LGR4, LZTS2, OSR1, NPNT, EMN1
ADARBL, AXL, BCL2, SCARB2, CDC42, CXADR, DAG1, DDX3X, DDX5, DDX6, EFNB2, STOM, FMR1, HSP90ABL, IFITL, ITGAV,
KPNBL, KPNA3, LAMP1, RPSA, LDLR, CD46, NFIA, PCBP1, PCBP2, PLSCR1, PKN2, PTX3, RAB1A, RAD23A, RAN, RNASEL,
BP |G0:0019058 | viral life cycle 7212564 5.00E-04 |RPS27A, SLAMF1, SLC20A2, STAUL, TFRC, TPR, VCP, XPO1, DEK, HMGA2, EEA1, CLDN1, VAPB, VAPA, NMT2, ROCK2,
USPBNL, IST1, TNIP1, WWP1, LARP1, KPNA6, FBXL2, CHMP2B, PABPC1, CNOT7, CHMP5, VTAL, NDC1, ZC3HAV1, CHMP1B,
FAM111A, YTHDC2, SLC52A2, SEH1L, MVB12B, TBC1D20, PDE12, TRIM59, NUP43
vacuolar AP1G1, ARF1, ARSB, SCARB2, IGF2R, LAMP1, LAMP2, LRP1, MTM1, NEDD4, SORL1, VCP, NCOA4, TGFBRAP1, ZFYVELS,
BP [GO:0007034 [ O°0EL 38/2564 5.00E-04 |HMGXB4, VTI1B, LEPROTLL, SNAPIN, CHMP2B, AP3M1, VPS36, HOOK1, CHMP5, TMEM106B, VPS13C, VPS53, CCDCO1,
p SCYL2, CHMP1B, EPG5, KIF13A, VPS33A, TRAK2, SNX27, HOOK3, LRRK2, VTI1A
Hephron JAG1, BCL2, EGR1, FGF2, GATAS3, IL6R, ITGA3, LIF, SMAD4, MEF2C, MYOL1E, PBX1, PDGFRA, PKD2, POU3F3, PTCH1, RET,
BP |G0:0072006 |N€P 38/2564 5.00E-04 | SIX1, SOX9, STAT1, VEGFA, WNT1, WNT2B, MAGED1, MAGI2, BASP1, YAP1, WWTR1, KLHL3, SEC61A1, SIX4, AHI1, LGR4,

development

PDGFD, LZTS2, OSR1, NPNT, FMN1




DNA damage
response, signal

ATM, ATRX, BRCAL, CD44, DDX5, DYRK1A, E2F1, EP300, FOXO3, MDM4, CNOT2, CNOT4, SNAI2, SOX4, SP100, TFDP1,

BP  1G0:0030330 gggi‘f;’scgon by 31/2564 5.06E-04 | 7Epps TP53, BTG2, PPMID, USP10, CNOT1, HIPK2, CNOT7, TRIAP1, CNOT6, SESN2, SPRED1, SPRED2, CNOT6L, ACER2
mediator
ACACB, BMPR1A, EDN1, ERBB4, FGF2, FGFR2, MTOR, G6PD, GATA6, GJAL, IGF1, RBPJ, JARID2, SMAD1, MEF2C, MEISL,
BP |G0:0060419 | heart growth 32/2564 5.12E-04 | PPARA, PRKARLA, MAPK1, PTEN, MAP2K4, TGFB2, TGFBR1, TGFBR2, YY1, SORBS2, BASP1, YAP1, PDLIMS, AKAP13,
SAV1, ARID2
regulation of AR, BMPR1A, COL5A2, DAG1, GATA3, IGF1, INSR, NFE2L2, PAFAH1B1, PRKACB, PTK7, SFRP2, SIX1, STK3, STK4, TDG,
BP |G0:0045995 [ embryonic 36/2564 5.12E-04 |NR2C2, WNT1, WNTSA, WNT2B, FZD3, FZD1, TRIP12, B4AGALTS, PLCB1, GPR161, NIPBL, RAB14, SIX4, POGLUTL, TGIF2,
deveiopment WNK1, PHLDB2, CCSAP, OSR1, AMOT
reh%us'aﬂg”rg‘;ein CALM1, CALM2, CALM3, ENSA, FKBP1A, MTOR, GNAI2, GSK3B, HSP90AB1, JAK2, MGAT5, PPP1R12A, PPP1R2, PPP2R1B,
BP |G0:0043666 phosphafase 33/2564 5.14E-04 | PPP2R2A, PPP2R2C, PPP2R5A, PPP2R5E, ROCK1, TSC1, SHOC2, ROCK2, PHACTR2, MAGI2, ARPP19, PPP6R1, PPP6R3,
gcﬁvi‘;y PPP2R2D, SLC39A10, PPP4R4, PPP1R3B, PPP1R15B, PPP4R2
ANXAL, APP, AREG, ATP7A, AXL, BCL2, BTG1, CCNA2, COL1A1, CRK, CYP1B1, ECT2, EDN1, EIF2S1, CLN8, ERCC1, ETS1,
EZH2, FANCC, PTK2B, FER, FOXO3, FXN, FYN, G6PD, HGF, JAK2, KCNC2, KPNA4, MCL1, MAP3K5, MET, MMP2, MTF1, MTR,
8P | Go:0006979 | FESPONSE to — 514504 |NFE2L2, NR4A2, PAWR, PDGFRA, PKD2, PON2, PRKAAL, MAPK1, PTGS1, PTGS2, PTPRK, REST, SOD2, SP1, STATL,
: oxidative stress : STAUL, TLR4, TNFAIP3, TP53, TSC1, UBE3A, WNT1, PCGF2, FOSL1, FZD1, PRKRA, STC2, ADAM9, OXSR1, SLC23A2, NET1,
LANCL1, CAMKK2, ZNF277, SETX, SZT2, SLC7A11, SESN1, UBQLN1, RRM2B, MYEF2, SCARA3, OXR1, SMPD3, NDUFA12,
ALS2, PLEKHA1, PDGFD, SESN2, CHD6, PPP1R15B, TP53INP1, LRRK2, CPEB2, NCOA7, SESN3, VKORCIL1, MSRB3
ACTB, ANK3, APP, ATP1A2, ATP1B1, ATP7A, BCL2, CACNA2D1, CALM1, CALM2, CALM3, CAMK2D, CLIC2, CTSS, DMD,
regulation of STOM, EPHB2, PTK2B, FGF12, FGF14, FKBP1A, FMR1, GEM, GJAL, GLRX, GRIA2, HSPA2, KCNC2, KIF5B, MEF2C, KMT2A,
BP |G0:0032409 | transporter 64/2564 5.16E-04 |MYOBA, NEDD4, PDE4D, PKD2, PRKCE, RELN, PTEN, PTPN3, SGK1, SLC9AL, TMSB4X, UTRN, SLMAP, OXSR1, AHCYLL,
activity SHANK2, GPD1L, STK39, UBQLN1, MINK1, CAB39, KLHL24, CTTNBP2NL, JPH1, GOPC, JPH3, HECW2, WNK1, WNK3, OSR1,
ALG10B, LRRC55, KCNRG
ADD3, ARF1, ARF6, RHOA, CAPZAL, CAPZA2, DBNL1, DIAPH1, DYRK1A, EPS8, PTK2B, FER, FGF13, MTOR, GOLGA2, UBE2K,
rotein HSPY0AAL, JAK2, STMN1, MAP1B, MAP2, MECP2, MET, OPA1, PRKCE, RAC1, RASAL, SPTANL, SPTBN1, TMSB4X, CDK5RL,
BP |[GO:0051258 pol erization 64/2564 5.16E-04 |WASL, SLIT2, RANBP9, DNM1L, ARPC5, ACTR3, ABI2, ARPC1A, ARFGEF1, CDC42EP3, NCKAP1, MAPREL, CAMSAP2, EML2,
poly TMOD3, TMOD2, NIN, TPPP3, NDE1, CEP192, AP1AR, SPIRE1, SLAIN2, MID1IP1, NDEL1, NAV3, WHAMM, JMY, MTPN,
CAMSAP1, RICTOR, FMN1, MZT1
regulation of ADAM10, ARF1, ARF6, DBN1, EPHA4, FMR1, MTOR, CAPRIN1, MEF2C, OPA1, PAFAH1B1, MAPK6, RELN, PTEN, TIAM1
BP | GO:0060998 | dendritic spine 24/2564 5.17B-04 | UBE3A, CDK5R1, DNMIL, ABI2, PDLIM5, CPEB3, SHANK2, ASAPL, LRRK2
development
CBLB, ECT2, GLE1, GSK3B, HNRNPA2B1, AGFG1, KPNB1, KPNA3, KPNA4, TNPO1, IPOS, PPP1R12A, NEDD4, NEURODL,
NF1, NFKBIA, NPM1, PIK3R1, MED1, PPM1A, PPP1CC, PPP3CA, MAPK1, PTGS2, PTPN14, RAN, ATXN1, SRSF1, SRSF2,
BP |GO:0051169 |nuclear transport | 75/2564 5.27E-04 | SRSF6, SRSF7, SP100, STAT3, TP53, TPR, TSC1, XPO1, SLBP, NOLC1, ZC3H11A, SMG7, RBM8A, NXF1, IPO7, KHDRBSL,
AHCYL1, MALT1, AKAP13, DDX20, XPO7, SMG1, KPNA6, APPLL, IPO11, RSRC1, UBRS5, CTDSPL2, CPSF2, RBM27, RBM22,
NDC1, NXT2, THOC2, XPO5, RBM26, XPO4, SEH1L, FYTTD1, RPAIN, LZTS2, LTV, YTHDC1, LRRK2, NUP43, RGPD8
_ heart valve JAGL, BMPR1A, BMPR2, MTOR, GATA3, SMAD4, MDM4, MEF2C, NOTCH2, RB1, ROBO1, ROCK1, SNAI2, SOX4, SOX9,
BP | GO:0003179 1\ s phogenesis 19/2564 529804 |TGFR2, TGFBR2, SLIT2, ROCK2
vesicle
BP | G0:0099518 | cytoskeletal 19/2564 5 2904 E:EigAMﬁgﬁkgﬂT:?(ScAO’ 1PA'\|FDAEHLllBl, RAB1A, WASL, KIF3B, KIF23, RASGRP1, AP3M2, KIF1B, SNAPIN, AP3M1, NDE1, FNBPLL,
trafficking ’ ’ ’
positive AR, AREG, ATP7A, CCND1, BMPR1A, BMPR2, ERBB2, FGF2, FGFR2, MTOR, B4GALT1, GLUL, HAS2, HMGB1, HMGB2, ID1,
8p | Go:00s0679 | TeQuIation of 50/2564 5 36E.04 |/GFL LAMCL, NF1, NOTCH2, NRAS, PLCG1, MEDL, PRKCA, SRSF6, SOX9, SP1, STAT3, ADAML17, TGFBRL, TNFAIP3,
' epithelial cell : VEGFA, VEGFB, WNT5A, XBP1, SCG2, TP63, NRP1, SEMASA, AKT3, PDCD6, KDM5B, AGGF1, RTN4, VASH2, ZNF703,
proliferation FOXP2, OSR1, STXBP4, RICTOR
positive APP, ARF6, BDNF, EP300, EPHA4, FKBP1A, GSK3B, HFE, HSP90AB1, LRP1, MARK3, MEF2C, MFNG, PLCL1, RAN, STK3
BP  |G0O:0032092 Lﬁggiﬁ'g?ﬂg{ng 28/2564 543804 |sTK4 TIAML, WNT5A, NRP1, RAPGEF2, MAPREL, PLCL2, BAMBI, HIPK2, DERL1, LRRK2, SPPL3
8P | co:0072080 |nEPhTON tubule 28/2564 c43c.04 |JAGL BCL2, FGF2, GATAS, LIF, SMAD4, MEF2C, PBX1, PKD2, POUSF3, PTCHL, SIX1, SOX9, STAT1, VEGFA, WNT1, WNTZB,

development

MAGEDL1, YAP1, WWTR1, KLHL3, SIX4, AHI1, LGR4, LZTS2, OSR1, NPNT, FMN1




signal ATM, ATRX, BCL2, BRCAL, CD44, CHD4, CHEK1, CSNK2A1, DDX5, DYRK1A, E2F1, EP300, FOXO3, HNRNPK, HUS1, MDM4,
8p | Go:0072331 | ransduction by 61/2564 £57E.04 | MSH2, CNOT2, CNOT4, PRKAAL RBBP4, SNAI2, SOX4, SP100, TAFS, TAF11, TAF13, TFDP1, TFDP2, TP53, TP53BP2, BTG,
' p53 class : BRPF1, KAT6A, PPM1D, TP63, CDK5R1, USP10, EXO1, RAD50, HEXIM1, TPX2, CNOT1, HIPK2, CNOT7, RRM2B, PHF20,
mediator TRIAP1, DDIT4, RRN3, CNOT6, PERP, MEAF6, RMI1, SESN2, TP53INP1, JMY, SPRED1, SPRED2, CNOT6L, ACER2
regulation of
, receptor- ) ARF1, ARF6, BICD1, CBL, EFNB2, FMR1, HFE, HIP1, HNRNPK, MKLN1, NTF3, OPHN1, SERPINEL, PIK3CB, RAC1, VEGFA,
BP | GO:0048259| o jiated 30/2564 5:80E-04 | picAlM, NUMB, WASL, MAGI2, AAK1, RAB21, SYT11, CD2AP, GREM1, UBQLN2, AHI1, SCYL2, ATADL, ANKRD13A
endocytosis
ADCYAPL, ANXA1, APP, AREG, RHOA, MYRF, CDH2, CDK6, CREB1, DAGL, DLX2, E2F1, EPHA4, ERBB2, ERBB3, EZH2,
PTK2B, MTOR, NRG1, ID2, ID4, IL6ST, KCNJ10, LDLR, LIF, LRP1, NF1, NFIB, NTRK2, P2RY1, PAFAH1B1, SERPINE2, PLAG1,
BP |G0:0042063 | gliogenesis 65/2564 5.84E-04 | POU3F2, PPP1CC, MAPK1, RELN, PTEN, PTPRZ1, SKI, SOX2, SOX4, SOX9, STAT3, TGFB2, TIAM1, TLR4, VIM, CDK5R1,
B4GALT6, BAGALTS, MED12, TSPAN2, OLIG2, SUN1, SRGAP2, DICERL, CLCF1, LEF1, ADAM22, SOX6, RTN4, MPP5, FA2H,
SLC45A3
negati\{e
BP |G0:0010766 ;%%Li’l'ﬁn“?gn"f 10/2564 5.84E-04 |ATP1A2, CAMK2D, NEDD4, SERPINE2, PRKCE, STK39, HECW?2, WNK1, WNK3, OSR1
transport
mammary gland
BP |G0:0060749 | alveolus 10/2564 5.84E-04 |AR, AREG, CCND1, ERBB4, ESR1, HOXAS5, ID2, VEGFA, TNFSF11, SOCS2
development
mammary gland
BP [G0:0061377 |lobule 10/2564 5.84E-04 |AR, AREG, CCND1, ERBB4, ESR1, HOXAS5, ID2, VEGFA, TNFSF11, SOCS2
development
BP |G0:0060428 g‘g\f‘eﬁ)%tmhgu‘t’m 15/2564 5.86E-04 |CREB1, FGFR2, GATAG, FOXAL, HOXAS, RBPJ, NFIB, SRSF6, SOX9, THRB, YAP1, ERRFI1, TMEM38B, SAV1, FOXP2
regulation of ADD3, APC, ASPH, CAPZA1, CAPZA2, EPS8, ETF1, F2RL1, FGF13, GLEL, IGF1R, INSR, MAP1B, MID1, SPAST, SPTANL,
BP [G0:0043244 | protein complex 32/2564 5.91E-04 |SPTBN1, SEMASA, IRAK3, SETX, SWAP70, CAMSAP2, TMOD3, TMOD2, OGFOD1, TAOKL, MID1IP1, FYCO1, NAV3, MTPN,
disassembly TTBK2, CAMSAP1
regulation of ACTB, ANK3, APP, ATP1A2, ATP1B1, ATP7A, BCL2, CACNA2D1, CALM1, CALM2, CALM3, CAMK2D, CLIC2, CTSS, DMD,
8p | Go:0022898 | ransmembrane 61/2564 6.10E.04 | STOM, EPHB2, PTK2B, FGF12, FGF14, FKBP1A, FMRL, GEM, GJAL, GLRX, GRIA2, HSPA2, KCNC2, KIF5B, MEF2C, MYOSA,
' transporter : NEDD4, PDE4D, PKD2, PRKCE, RELN, PTEN, PTPN3, SLC9AL, TMSB4X, UTRN, SLMAP, OXSR1, AHCYL1, SHANK2, GPD1L,
activity STK39, UBQLN1, MINK1, CAB39, KLHL24, JPH1, GOPC, JPH3, HECW2, WNK1, WNK3, OSR1, ALG10B, LRRC55, KCNRG
positive ARF1, ARF6, RHOA, ATM, BID, CREB1, ERCC1, ESR1, PTK2B, FER, MTOR, GSK3B, GTF2H1, HSP90AAL, MAP1B, MECP2,
8p | Go:0031334 |Teguiation of 61/2564 6.10E.04 |MET, MITF, MSN, CNOT2, PRKCE, RACL, SRF, TLR4, TP53, VCP, VEGFA, FOSL1, CUL4B, HRK, CDK5R1, WASL, G3BP2,
' protein complex : PAN2, BCL2L11, ARPCS5, ACTR3, ABI2, ARPC1A, CDC42EP3, NCKAP1, FAF1, MAPREL, CNOTL, SETX, ASAP1, NIN, TPPP3,
assembly AP1AR, CAND1, SPIRE1, CNOT6, FNIP2, SLAIN2, NAV3, WHAMM, JMY, CNOT6L, RICTOR, PAN3, FMN1
cellular response ATP2B1, AXL, BCL2, BMPR2, CBL, COL1A1, DSC2, EIF2S1, MTOR, FYN, GLUL, HFE, TNC, ITGA6, LAMP2, FADS1, MAP3KS5,
8p | Go:0031668 |t extmeoliiar 61/2564 6.10E.04 |NFE2L2, NR4A2, OPAL, P2RY1, PIK3C3, MED1, PRKAAL, MAPK1, PTGS2, SFRP2, SKP2, SLC1A2, SNAI2, SRF, KLF10, TP53,
' i : TSC1, WNT2B, XBP1, FOSL1, PPM1D, NCOAL, MTMR3, EIF2AK3, DNM1L, NAMPT, SIK2, SZT2, ADNP, GABARAPL1, SESN1,
TNRC6A, DNAJC15, BCL11A, SLC38A2, SSH1, RRAGD, CPEB4, SEH1L, SESN2, LRRK2, SESN3, C120rf66, SIK1
equlation of CALM1, CALM2, CALM3, ENSA, FKBP1A, MTOR, GNAI2, GSK3B, HSP90AB1, JAK2, MEF2C, MGATS, PPP1R12A, PPP1R2,
sp | co:0010921 P othee 44/2564 6.11E.04 |PPP2R1B, PPP2R2A, PPP2R2C, PPP2RSA, PPP2RSE, ROCK1, TGFB2, TSC1, SHOC2, ROCK2, PHACTR2, MAGI2, SEMAAD,
' gctivi? : ARPP19, PPP6R1, CEP192, PPP6R3, PPP2R2D, SLC39A10, SLC7A14, PPP4R4, RBM26, WNK1, MTMR9, PPP1R3B, CSRNP3,
Y PPP1R15B, PPP4R2, SPRED1, NPNT
endoplasmic
, ; VAPB, EIF2AK3, SEC16A, RTN3, RAB10, SEC31A, RAB3GAP1, RAB18, TMCC1, ATL3, SEC61A1, TMEM38B, TMEM33, RTN4,
BP | G0:0007029 | reticulum 20/2564 6.24E-04 | ATL2 LRRK2, TMEM170A, TOR1AIP2, SPTSSB, MIA3
organlzatlon
BP [G0O:0036445 Qeel‘fré’iciz'ig;em 9/2564 6.25E-04 |FGF13, FGFR2, SOX5, NUMB, NUMBL, RAB10, LEF1, AKNA, DOCK7
BP | G0:0055057 | Neuroblast 9/2564 6.25E-04 | FGF13, FGFR2, SOX5, NUMB, NUMBL, RAB10, LEF1, AKNA, DOCK7

division




ventricular

PRDM1, BMPR2, FGFR2, GATA3, ID2, RBPJ, SMAD4, SMAD7, MDM4, PTK7, ROBO1, SOX4, TBX3, TGFB2, TGFBR1, TGFBR2,

BP |G0:0003281 |septum 24/2564 6.25E-04
Sevelonment WNT5A, LUZP1, FZD1, SLIT2, FRS2, HECTD1, SAV1, DCTNS
ABL2, ARSB, ATM, ATP6V1A, BCL2, CLTC, CSNK2AL, EEF1AL, EIF4G2, EP300, FOXO3, MTOR, GNAI3, GOLGA2, GSK3B,
HGF, HMGB1, HSP90AAL, FOXK2, ITPRL, LAMP2, LGALSS, MCL1, RAB8A, MET, MTML, NEDD4, PIK3C3, PIK3CB, PIP4K2A,
PRKAAL, RABIA, ROCK1, STAT3, TMBIM6, TP53, TSCL, VCP, XBP1, FZD5, EPM2A, CDK5R1, MTMR3, USP13, USP10,
BP |G0:0006914 | autophagy 100/2564 6.31E-04 |TMEM59, ATP6VIGL, VPS26A, ULK2, RBICCL, MFN2, BCL2L11, DNM1L, OPTN, NAMPT, STAM2, CAMKK2, RAB3GAP1,
TAB2, LARP1, SNAPIN, SH3BP4, GABARAPLL, FBXL2, CHMP2B, KLHL3, SESN1, UBQLN2, UBQLNL, VPS36, WAC, VTAL,
ATP6V1H, VPS13C, FNBPLL, WDR4L, DRAM1, YOD1, EPG5, RRAGD, SCOC, VPS33A, FUNDC2, MTMR9, FYCO1, VMP1,
SESN2, KAT8, ACBD5, MTDH, TP53INP1, LRRK2, DRAM2, UBXN2B, VTI1A, SESN3, PIKFYVE, TAB3, ACER2, TOMM5
ABL2, ARSB, ATM, ATP6V1A, BCL2, CLTC, CSNK2AL, EEF1AL, EIF4G2, EP300, FOXO3, MTOR, GNAI3, GOLGA2, GSK3B,
HGF, HMGB1, HSP90AAL, FOXK2, ITPRL, LAMP2, LGALSS, MCL1, RAB8A, MET, MTML, NEDD4, PIK3C3, PIK3CB, PIP4K2A,
process utilizing PRKAAL, RABIA, ROCK1, STAT3, TMBIM6, TP53, TSCL, VCP, XBP1, FZD5, EPM2A, CDK5R1, MTMR3, USP13, USP10,
BP |G0:0061919 | autophagic 100/2564 6.31E-04 |TMEM59, ATP6VIGL, VPS26A, ULK2, RBICCL, MFN2, BCL2L11, DNM1L, OPTN, NAMPT, STAM2, CAMKK2, RAB3GAP1,
mechanism TAB2, LARP1, SNAPIN, SH3BP4, GABARAPLY, FBXL2, CHMP2B, KLHL3, SESN1, UBQLN2, UBQLN1, VPS36, WAC, VTAL,
ATP6V1H, VPS13C, FNBPLL, WDR41, DRAM1, YOD1, EPG5, RRAGD, SCOC, VPS33A, FUNDC2, MTMR9, FYCO1, VMP1,
SESN2, KAT8, ACBD5, MTDH, TP53INP1, LRRK2, DRAM2, UBXN2B, VTI1A, SESN3, PIKFYVE, TAB3, ACER2, TOMM5
ARF6, ARLL, CLTC, RABBA, MYOS5B, RAB6A, RPS27A, SNXL, SORLL, VCP, EVIS, PICALM, EEAL, VAMP4, SNX4, RABL1A,
8 | co0o16107 |€Ndosomal 5312564 6.31E.04 | SPAGY, DCLK1, VAMP3, VPS26A, ZFYVE16, ARLAC, STAM2, VTI1B, RAB10, EHD1, TMCCL, GGA3, GRIP1, LEPROTLL,
: transport : COROIC, TMEMS87A, CHMP2B, TBC1D10B, VPS36, CHMP5, VTAL, RAB14, VPS53, CHMP1B, ANKRDSO0, ALS2, EPG5, UBE20,
SNX27, ANKRD27, RAB6C, RABLLFIP4, MVB12B, LRRK2, VTI1A, DENND1B, PIKFYVE
BP | GO:004g103|Somatic stem celll 455564 6.31E-04 |ZFP36L2, FGF13, FGFR2, KIT, SOX5, TGFB2, NUMB, NUMBL, RAB10, LEF1, AKNA, DOCK?
8p | co-0048207 ‘r’(fjiﬂegsrgoetcii’g' 2212564 6.30E.04 |AREG, GOLGA2, NSF, PPPEC, RABIA, CUL3, USOL, SEC24C, SEC16A, PDCD6, CNIH1, TFG, TMED10, SEC23IP, PPP6RL,
' Golgi : SEC31A, ANKRD28, TRAPPC4, PPP6R3, SARIA, MCFD2, TBC1D20
_ COPII vesicle AREG, GOLGA2, NSF, PPP6C, RABIA, CUL3, USO1, SEC24C, SEC16A, PDCD6, CNIHL, TFG, TMED10, SEC23IP, PPP6RL,
BP  [GO:0048208 | -\ ting 2212564 6.32E-04 | 5EC31A, ANKRD28, TRAPPCA, PPPER3, SAR1A, MCFD2, TBC1D20
cranial skeletal
, RUNX2, FOXN3, DLX2, FGFR2, GNAS, HOXAL, INSIGL, SMAD2, MEF2C, MMP16, PDGFRA, SIX1, TGFB2, TGFBRL, TGFBR2,
BP | G0:1904888 | system 222564 6.32B-04 | Tpg3 MED12, NIPBL, SLC39AL, SIX4, CEP55, SH3PXD2B
development
_ kidney BCL2, FGF2, GATA3, LIF, SMAD4, PBXL, PKD2, PTCHL, SIX1, SOX4, SOX9, STATL, VEGFA, WNTL, WNT2B, MAGEDL,
BP  [GO:0060993 [ 1 phogenesis 28/2564 6.32E-04 | gASP1, WWTR1, KLHL3, GCNT4, SIX4, AHIL, LGR4, LZTS2, LRRK2, OSRL, NPNT, FMNL1
ARSB, ATP7A, BCL2, BMPR1B, BMPR2, EXTL3, FKTN, GALNTL, GALNT2, GALNT3, GCNT2, GFPTL, B4GALTL, GOLGA2,
IGF1, MFNG, MGAT5, PCSK6, PAWR, PTX3, RAB1A, ST6GALL, ST3GALL, SOAT1, VCP, VEGFB, RNF103, GALNT4, B4GALTA,
glycoprotein B4GALT6, BAGALTS, ITM2B, CHST3, TMEM59, FAM20B, GFPT2, HS3ST3B1, HS3STL, UST, TNIP1, ARFGEF1, B3GNT2, FUTO,
BP |G0:0009100 | metabolic 87/2564 6.45E-04 | MAN1A2, RNF139, MGAT4A, PHLDAL, ERP44, SLC35D1, PLCB1, GLCE, STEGALNAC4, AGO2, SERP1, CIGALTICL, DSE,
process SPOCK3, ST8SIA3, GCNT4, GALNT7, CHST12, GALNT10, POGLUT1, GOLPH3, TRAK2, SRDSA3, EDEM3, TETL, ITM2C,
TMTCL, B3GNT5, MAGTL, SYVNL, TMTC4, HS6ST2, MCFD2, DSEL, B3GAT2, ALG10B, B3GALNTZ, TMTC3, TET3, HS6ST3,
GXYLTL, EOGT, DPY19L4, ACER2
ABL2, ADD3, ARF1, ARF6, RHOA, RND3, CAPZAL, CAPZA2, CDC42, CRK, DBNL, ECT2, EDN1, EPHAS, EPSS8, F2RL1, PTK2B,
regulation of FER, MTOR, GPM6B, ID1, STMNL, LRP1, SMAD4, MEF2C, MET, NOTCH2, NTF3, PDGFRA, PIK3R1, PRKCE, RACL, RASAL,
8 | com00a205s | 2Ctn 2412564 6.455.04 | ROCKL SLC9AL, SPTANL, SPTBNL, TGFBRI, TMSBAX, TSCL, NRP1, CDK5R1, WASL, SEMASA, SLIT2, ROCK2, ARPCS,
: cytoskeleton : ACTR3, ABI2, WASF2, ARPC1A, ARFGEF1, CDC42EP3, NCKAPL, AKAP13, SWAP70, RHOQ, CD2AP, TMOD3, TMOD2,
organization ARHGAP17, AP1AR, CCDC88A, SPIREL, TAOKL, DIXDC1, PHLDB2, MYLK3, WHAMM, JMY, MTPN, RICTOR, SH3PXD2B,
FMNL
AHR, ZFHX3, KLF9, CREBL, DYRK1A, EGRL, EP300, EZH2, MTOR, GFPTL, GNAQ, GSK3B, HNRNPU, ID1, ID2, ID4, KMT2A,
, o NPAS2, NTRK2, SERPINEL, PPARA, PPP1CC, PRKAAL, PRKDC, PTEN, KDM5A, RORA, RORB, KLF10, TP53, UBE3A, USP7,
BP | G0:0007623 circadian rhythm | 50/2564 6.52E-04 | NRIP1, USP9X, ROCK2, MAGED1, CLOCK, NCOR1, NR1D2, NAMPT, HNRNPR, NCOA2, KDM2A, SETX, MYCBP2, FBXWL1,
FBXL3, LGR4, ARNTL2, SIK1
ctressactivated APP, ZFP36L1, EDNL, EPHA4, EPHBL, MECOM, F2RL1, PTK2B, FKTN, HGF, HMGBL, HMGCR, IGF1R, MAP3K4, MAP3K5,
BP |G0:0051403 64/2564 6.61E-04 | MID1, MAP3K9, NFKB1, PAFAH1BL, MAPK1, MAP2K3, RAP2A, RPS27A, MAP2K4, SFRP2, SKP1, SLAMFL, STK3, TGFB2,

MAPK cascade

TIAM1, TLR4, VEGFA, EZR, WNT5A, FZD5, FZD4, FZD8, TNFSF11, SPAGY, MAP4K4, NCOR1, RB1CC1, ZEB2, PJA2, HIPK3,




RASGRP1, TRIB1, MAP3K2, ZMYND11, TAB2, PLCB1, FBXW11, SASH1, PDCD4, HIPK2, MINK1, IRAK4, SEMA4C, TAOK1,
SH3RF1, TAB3, MAGI3, SAMDS5, RELL1

positive CRK, DUSP5, EDN1, EPHA4, ERBB2, EZH2, F2R, PTK2B, FGF2, FLTL, HGF, NRGL, IGFL, INSR, JAK2, KIT, MAP3K1, MAP3K4,
e | co0043406 | rEQUlation of S0/2564 6.60E.04 | MAP3KS, MAP3K9, NTF3, PIK3CB, PIK3CG, PRKAAL MAPKL, MAP2K3, RET, ROBO1, RPS27A, MAP2K4, TGFBRL, THBSL,
' MAP kinase : TIAM1, TLR4, VEGFA, WNT5A, FZD5, FZD4, FZD8, TNFSF11, PDESA, ADAMY, FGF18, SPAGY, MAGED1, ZEB2, RASGRPL.
activity MAP3K2, FRS2, ERP29, AKAP13, TAB2, SASH1, STK39, TAOK1, PDGFD, LRRK2, TAB3, SAMD5
striated muscle ATP2B4, CAMK2D, EDNL, EZH2, MTOR, G6PD, GATAG, IGFL, IGFBP5, IL6ST, JARID2, SMAD4, MEF2A, MEF2C, PPARA,
BP |G0:0014897 31/2564 6.69E-04 |PPP3CA, PRKCA, ROCK1, MAP2K4, SLCIAL, TIAM1, YY1, SORBS2, PDE5SA, ROCK2, PDLIMS, AKAP13, CAMTA2, LMCD1,
hypertrophy
ERRFI1, MTPN
nephron JAG1, BCL2, FGF2, GATA3, LIF, SMAD4, MEF2C, MYO1E, PBX1, PKD2, POU3F3, PTCHL, SIX1, SOX9, STAT1, VEGFA, WNT1
BP  1G0:0072009 Sgcgﬁlmm 31/2564 6.69E-04  |\WNT2B, MAGED1, MAGI2, BASP1, YAP1, WWTR1, KLHL3, SIX4, AHI1, LGR4, LZTS2, OSR1, NPNT, FMN1
regulation of CSNK2AL, EPHA4, PTK2B, FOXF2, FMR1, GNA12, GSK3B, HFE, UBE2K, HSP90AAL, HSP90ABL, LDLR, LRP1, SMAD7, MSN,
80 | co1o0asss | cellular protein 57/2564 6.80E.04 |MTML NELL1 NFE2L2, OPHNI, PTEN, RAD23A, TMFL, TNFAIP3, UBE3A, VCP, EZR, WNTL, USP7, USP13, RNF14, SOCSS,
: catabolic : N4BP1, RNF144A, RNF40, TRIB1, FAF1, RNF139, RYBP, ARIH1, FBXL5, TRIB2, HIPK2, USP25, SENP1, UBOLN2, UBQLNL,
process UBXN1, RNFT1, WAC, YOD1, TMEM259, LRRK2, SOCS4, RNF19B, RNF217, TMTC3, RNF144B
negative
regulation of ARF6, RHOA, EFNB2, EPHA4, EPHB2, FGF13, GDI1, GSK3B, ID1, LRP1, MAP2, PAFAH1B1, PMP22, PPP3CA, PTEN, PTPRG,
BP |G0:0010977 | neuron 402564 6.82E-04 | TSCL, UBE3A, VIM, WNT5A, SEMA7A. NRP1, CDK5R1, SEMABA, SLIT2, MAP4K4, RAPGEF2, ULK2, SEMA4D, SEMA3C,
projection SNAPIN, ASAP1, BCL11A, SEMA4C, RTN4, SEMAGA, TRAK2, ITM2C, LRRK2, PAQR3
development
organelle BICD1, CDC42, KIF5B, LAMP1, MAP1B, MAP2, OPA1, PAFAH1B1, RAB1A, RAB6A, SPAST, KIF3B, KIF23, RASGRP1, AP3M2
BP 1G0:0072384 ﬁgﬁ)“t’ggu?éong 26/2564 6.96E-04 |k |F1B BICD2, SUNL, SNAPIN, AP3M1, NDE1, RHOT1, KIF13A, TRAK2, FYCO1, NDEL1
non-canonical RHOA, CALML, CDC42, CLTC, GPC4, GNBL, MLLT3, PPP3CA, PPP3R1, PSMDL, PTK7, RACL, SFRP2, TIAML, WNT1, WNT5A,
BP |GO:0035567 | Wnt signaling 39/2564 7.02E-04 |FzD5, FZD3, FZD1, FZD4, FZD8, MAGI2, MED12, DAAM1, TNRC6B, PLCB1, AGO1, AGO2, TNRC6A, LEF1, NLK, IFT80,
pathway RNF213, TNRC6C, SMURF2, VANGL1, PRICKLE2, AGO3, AGO4
APAFL, APP, ARG2, ATM, ATP2B1, BCL2, BCL6, BMPRIA, CANX, CDK6, CHEKL, CREB1, DAGL, EDNL, EIF2S1, CLNS,
ERCC1, FOXO3, MTOR, HMGCR, ID2, IGFBP5, LIMS1, LRP1, MME, MNT, MSH2, NFE2L2, NPM1, OPAL. P2RY1, SERPINEL,
BP |G0:0007568 | aging 7012564 7.02E-04 |PAWR, PDE4D, PPP3CA, PRKDC, MAPK1, PTEN, PTGS2, RBL1, SLC1A2, SLC12A2, SOD2, SRF, STAT3, NEK4. TBX3,
TGEBR2, TP53, WNTL, KAT6A, HMGA2, PICALM, TP63, CLDN1, DNAJA3, LITAF, AKT3, NAMPT, NEK6, ZNF277 SEC63,
CACYBP, SERP1, PDCD4, SLC30A10, ZMIZ1, LRRK2, NAPEPLD, RNF165
ADCY2, ADCYAP1, AHR, ANXAL, AREG, RHOA, ATP7A, AXL, CCND1, BCL2, CBL, COL1AL, CRK, CYP1B1, ECT2, EDNL,
esbonse to EGR1, EPS8, ETS1, EZH2, PTK2B, FDX1, FGFR2, FOXO3, EXN. FYN, G6PD, GATA3, HGF, HMGCR, HPGD, HSP90AAL, TNC,
BP | GO:0046677 | [ShONSe 71/2564 7.18E-04 |ID1, JAK2, KCNC2, KPNA4, MEF2C, MAP3KS5, MET, NFE2L2, OPAL, PAWR, PRKAAT, PRKCE, PTEN, RARA, SLC9AL, SPARC,
STAT1, STAT3, TNFAIP3, TP53, UBE3A, PCGF2, FOSL1, ADAMY, CLDN1, NET1, KDMSB, ZNF277, SETX, LARPL, CYB5R4,
RSRC1, SMPD3, PLEKHA1, PDGFD, PPP1R15B, TP53INP1, LRRK2
_ neural crest cell JAGL, BMPRIA, EDN1, ERBB4, FN1, NRG1, SMAD4, MEF2C, PITX2, MAPK1, RET, SNAI2, SOX9, SEMA7A, NRP1, SEMABA,
BP | GO:0014033 | yiterentiation 2712564 723804 | NOLC1, ZEB2, PDCD6. SEMA4D, SEMA3C, COROLC, SEMAAC, SEMAGA, EBXL17, FAM172A, KBTBDS
negative
regulation of FBN1, FBN2, GATA3, GLG1, SMAD2, SMAD7, NEDD4, PPM1A, RPS27A, SFRP2, SKI, SKIL, SORL1, ADAM17, TGFBRI,
BP |G0:0090288 | cellular response | 42/2564 7.23E-04 | TGFBR2, THBS1, TP53, WNT1, WNT5A, FZD1, SLIT2, ONECUT2, PDCD6, TOB1, SPRY1, SPRY2, PEG10, BAMBI, ZNFA51,
to growth factor GREML1, HIPK2, ZBTB7A, CTDSPL2, TRIM33, PMEPA1, SEMAGA, GREM2, SMURF2, MMRN2, VASN, SHISA2
stimulus
regulation of
protein BIRC3, XIAP, BMI1, BRCAL, EGR1, FKBP1A, FOXF2, MTOR, FYN, GOLGA2, HSP90AAL, HSP90AB1, SMAD7, PRKCE, PTEN,
8 | co100a320 | Modification by 54/2564 - o3g.04 |RABIA, SKP2, SOX4, TGFBR1, TNFAIP3, UBE2D1, UBE2I, UBE2L3, UBE3A, USP4, VCP, CUL3, TRIP12, N4BP1, RNF40,
' small protein : PDCD6, DNMAL, PRMT3, TNIP1, MALT1, MYCBP2, SASH1, GTPBP4, UBQLN1, UBXN1, UBR5, DCUN1D1, OTUD4, TRIMA4,
conjugation or RNF111, FANCI. PELI1, ARRDC3, FANCM, DERL1. SPRTN, LRRK2, DCUN1D3, SPOPL
removal
positive ANK3, ANXAL, RHOA, ZFHX3, ATM, BCL6, RUNX1, RUNX3, CBFB, CD44, CDC42, CDK6, CRK, DAG1, DOCK1, EFNB2, ERBB2,
BP |G0:0045785 |regulation of cell |  84/2564 7.25E-04 |ETS1, PTK2B, FN1, FYN, GATA3, GCNT2, GSK3B, HAS2, HMGB1, FOXAL, IGF1, IL6R, IL6ST, IL7R, IL12A, ITGA6, ITGAS3,
adhesion ITGAV, JAK2, LIMS1, SMAD7, CD46, MYO10, PAK2, PIK3R1, PPP3CA, PRKCA, PRKCE, PTPRJ, RAC1, RARA, RET, ROCK,




SFRP2, SOX2, TFRC, TGFB2, TGFBR2, TSC1, TNFSF4, UTRN, VEGFA, WNT5A, XBP1, YES1, TNFSF11, ADAM19, ADAM9,
NRP1, DNAJA3, MAP4K4, SOCS5, EDIL3, RASGRP1, VAV3, NFAT5, MALT1, ZBTB1, ABI3BP, CD274, ZMIZ1, VTCN1, MMRN2,
DOCKS, CCDCB80, NPNT, FMN1

artery

JAG1, PRDM1, BMPR1A, BMPR2, EFNB2, HOXA1, HPGD, RBPJ, LDLR, LRP1, SMAD7, MYLK, NF1, PKD2, SIX1, SOX4, SRF,

BP | G0:0048844 ) hhogenesis 2412564 746E-04 | TGERD TGFBRL, VEGFA, NRP1, AKT3, ZMIZ1, ARID2
transport alon APP, BICD1, DST, CDC42, FMR1, HNRNPU, KIF5B, KIF5C, TNPO1, LAMP1, MAP1B, MAP2, OPA1, PAFAH1B1, PURA, RAB1A,
BP G0:0010970 microriubule 9 41/2564 7.46E-04 RAB6A, RAB27B, SPAST, KIF3B, KIF23, RASGRP1, AP3M2, RAB21, KIF1B, BICD2, SUN1, SNAPIN, KIF4A, AP3M1, NDE1,
ARLS8B, RHOT1, IFT80, KIF13A, TRAK2, FYCO1, TTC21B, NDEL1, TTC30A, LCA5
microtubule- APP, BICD1, DST, CDC42, FMR1, HNRNPU, KIF5B, KIF5C, TNPO1, LAMP1, MAP1B, MAP2, OPA1, PAFAH1B1, PURA, RAB1A,
BP GO:0099111 [} -0 transport 41/2564 7.46E-04 RAB6A, RAB27B, SPAST, KIF3B, KIF23, RASGRP1, AP3M2, RAB21, KIF1B, BICD2, SUN1, SNAPIN, KIF4A, AP3M1, NDEL1,
P ARL8B, RHOTL1, IFT80, KIF13A, TRAK2, FYCO1, TTC21B, NDEL1, TTC30A, LCA5
requlation of BIRC3, XIAP, BMI1, BRCA1, FKBP1A, FOXF2, MTOR, FYN, GOLGA2, HSP90AA1, HSP90AB1, SMAD7, PRKCE, PTEN, RAB1A,
BP GO:0031396 rgtein 49/2564 7 56E-04 SKP2, SOX4, TGFBR1, TNFAIP3, UBE2D1, UBE2L3, UBE3A, USP4, CUL3, TRIP12, N4BP1, RNF40, PDCD6, DNM1L, PRMT3,
: Ebi Litination : MALT1, MYCBP2, SASH1, GTPBP4, UBQLN1, UBXN1, UBR5, DCUN1D1, TRIM44, RNF111, FANCI, PELI1, ARRDC3, FANCM,
a DERL1, SPRTN, LRRK2, DCUN1D3, SPOPL
JAG1, ANXA1, RHOA, AXL, BCL6, PRDM1, ZFP36L1, ZFP36L2, CA2, RUNX1, RUNXS3, CBFB, CDK6, CREB1, CREBBP, EP300,
ERBB2, ETS1, FANCA, PTK2B, FBN1, FOX03, MTOR, GABPA, GATAS3, GNAS, HMGB1, HMGB2, HOXA5, HOXA9, ID2, IL7R,
requlation of IL12A, INHBA, LIF, LOX, SMAD7, CD46, MEF2C, MEIS1, MEIS2, MITF, KMT2A, NF1, NFE2L2, NFKBIA, CNOT4, NOTCHZ2,
BP GO0:1903706 hegmo oiesis 96/2564 7.57E-04 PIK3R1, MED1, PRKCA, PRKCB, PSMD1, PURB, RARA, RB1, STAT1, STAT3, ZEB1, TCF12, TGFBR2, THBS1, KLF10, TLR4,
p TNFSF4, XBP1, TNFSF11, KAT2B, SOCS5, MAFB, RASGRP1, TRIB1, YAP1, TOB2, MALT1, ZBTB1, TNRC6B, AGO1, FOXP1,
TNRC6A, SENP1, LEF1, KLF13, NCAPG2, KMT2E, ZMIZ1, SH3RF1, TNRC6C, KMT2C, CDC73, MYSM1, RC3H1, TMEM64,
AGO3, AGO4, ATP11C
regulation of
BP G0:0010837 | keratinocyte 14/2564 7.57E-04 AREG, ZFP36L1, KLF9, EFNB2, HAS2, NOTCH2, MED1, PTPRK, SRSF6, SNAI2, TP63, YAP1, BCL11B, STXBP4
proliferation
regulation of
BP G0:0090224 | spindle 16/2564 7.66E-04 EIC_:TS%PHNRNPU, RNF4, TPR, SMC1A, STAG1, STAG2, TPX2, CHMP2B, SENP6, GPSM2, CHMP5, CHMP1B, CEP97, MAP9,
organization
BP GO:0055017 cardiac muscle 30/2564 7.68E-04 BMPR1A, EDN1, ERBB4, FGF2, FGFR2, MTOR, G6PD, GATA6, GJA1L, IGF1, RBPJ, JARID2, SMAD1, MEF2C, MEIS1, PPARA,
’ tissue growth ’ PRKAR1A, MAPK1, PTEN, MAP2K4, TGFB2, TGFBR1, TGFBR2, YY1, SORBS2, YAP1, PDLIM5, AKAP13, SAV1, ARID2
lung epithelial
BP G0:0060487 | cell 11/2564 7.68E-04 CREB1, GATAG, FOXA1, HOXA5, RBPJ, NFIB, SOX9, THRB, YAP1, TMEM38B, SAV1
differentiation
. gland : AR, AREG, BCL2, DAG1, ESR1, FGFR2, HGF, FOXA1, TNC, ID4, IGFBP5, MSN, NFIB, NKX3-1, PLAG1, MED1, PTCH1, SNAIZ2,
BP G0:0022612 morphogenesis 33/2564 7.68E-04 SOX9, TBX3, TGFB2, TGFBR2, TNFAIP3, WNT5A, XBP1, CUL3, TP63, NRP1, SEMA3C, KDM5B, FRS2, BTBD7, NTN4
negative
regulation of
BP G0:0031111 | microtubule 15/2564 7.68E-04 APC, DYRK1A, FGF13, STMN1, MAP1B, MAP2, MID1, MAPRE1, CAMSAP2, EML2, TAOK1, MID1IP1, NAV3, TTBK2, CAMSAP1
polymerization or
depolymerization
negative ARF6, RHOA, EFNB2, EPHA4, EPHB2, FGF13, FYN, GDI1, GSK3B, ID1, ITGAS3, LRP1, MAP2, MAP4, PAFAH1B1, PMP22,
BP GO:0031345 regulation of cell 46/2564 7 68E-04 PPP3CA, PTEN, PTPRG, TSC1, UBE3A, VIM, WNT5A, SEMA7A, NRP1, CDK5R1, SEMASA, SLIT2, MAP4K4, RAPGEF2, ULK2,
' projection ' CCP110, SPRY2, SEMA4D, SEMA3C, SNAPIN, ASAP1, BCL11A, SEMA4C, RTN4, SEMAG6A, TRAK2, CEP97, ITM2C, LRRK2,
organization PAQR3
APC, XIAP, APP, RUNX1, CBFB, CDH2, COL1A1, CSNK2A1, CTNND1, DDX3X, EGR1, ESR1, FGFR2, FOXO3, GNAQ, GSK3B,
regulation of Wnt RBPJ, ITGAS3, LRP1, MLLT3, NFKB1, PPM1A, PSMD1, PTK7, SFRP2, SKI, SNAI2, SOX2, SOX4, SOX9, STK3, STK4, TIAM1,
BP G0:0030111 | signaling 77/2564 7.77E-04 TNFAIP3, VCP, WNT5A, FZD1, RECK, CUL3, SEMASA, USP34, ZEB2, HMGXB4, YAP1, SPIN1, CTDNEP1, BAMBI, WWTR1,
pathway GREM1, DKK2, RBMS3, LEF1, UBR5, DCDC2, NLK, NLE1, ZRANB1, GID8, USP47, RNF220, LGR4, SCYL2, IFT80, RNF213,
PRDM15, SMURF2, WNK1, CDC73, TBL1XR1, BICC1, ZNF703, TNKS2, LZTS2, DIXDC1, LRRK2, TMEM64, SHISA2
BP GO:0014855 striated muscle 25/2564 7 79E-04 BMPR1A, EPHB1, ERBB4, FGF2, FGFR2, GATA6, GJAL, RBPJ, JAK2, JARID2, SMAD1, MEF2C, MEIS1, PRKAR1A, MAPK1,

cell proliferation

PTEN, SIX1, STAT3, TGFB2, TGFBR1, TGFBR2, YAP1, SAV1, AKIRIN1, ARID2




ANXAL, ARG2, RHOA, ATP7A, BCL2, BCL6, PRDM1, ZFP36L1, ZFP36L2, RUNX2, RUNX1, RUNX3, CBFB, CD44, CD151,
CDC42, CDK6, CCR6, CXADR, EFNB2, EGR1, ERBB2, F2RL1, FANCA, FKBP1A, MTOR, FYN, GATA3, GJA1, HFE, HMGB1,
IGF1, IL6R, IL6ST, IL7R, IL12A, JAG2, KIT, SMAD7, CD46, MSN, MYH9, PAK2, PAWR, PIK3CG, PIK3R1, PKNOX1, PPP3CA,

BP  [GO:0042110 T cell activation 94/2564 8.03E-04 | pRKAR1A, PRKDC, PRLR, RAC1, RARA, RORA, RPL22, SATB1, SOX4, SP3, SRF, STAT3, ADAM17, ZEB1, TFRC, TGFBR2,
TP53, TSC1, TNFSF4, WNT1, XBP1, YES1, FZD5, FZD8, TNFSF11, PDESA, DNAJA3, SOCS6, SOCS5, MAFB, RASGRP1,
GPNMB, MALT1, ZBTB1, KIF13B, PATZ1, FOXP1, CD274, LEF1, PAG1, PELI1, ZMIZ1, SH3RF1, BCL11B, VTCN1, RC3H1
CCNDL, BCL2, CDC25A, CHEK1, CREBBP, EIF2S1, EP300, ERCCL, FMRL, HUSL, IL12A, MAP3K4, MME, MSH2, NEDD4,
BP  |G0:0009411 |response to UV 37/2564 8.34E-04 |NPML, PIK3R1, POLH, PRKAAL, PTGS2, PTPRK, TP53, UBE2A, USP1, YY1, CUL4B, N4BP1, POLD3, ZBTB1, SCARA3, TRIAPL,
DTL, TIPIN, USP47, SPRTN, TP53INP1, DCUN1D3
cellular resoonse APC, ATP2B1, ATP6VIA, ZFP36L1, EIFAEBP2, FER, FOXO3, GABL, GNAI2, GRB14, GSK3B, IGF1R, INSR, RABSA, MYO5A,
80 | 00032860 | oo mear.resP 5112564 642E.04 | OPAL PIK3C2A, PIK3RL, PKM, PRKAAL PRKCB, PRKDC, PTEN, PTPRE, RPS6KBI, SLC9AL, SORLL, SP1, STATL, TSCL,
: o s : XBP1, PIK3R3, USO1, SOCS2, KAT2B, ATP6V1G1, TBC1D4, SORBS1, RAB10, SIK2, RHOQ, APPL1, ATP6V1H, ERRFIL, PHIP,
DENNDA4C, ZNF106, NDEL1, CPEB2, SESN3, STXBP4
ADAM10, JAGL, ANXAL, ARG2, RHOA, BCL6, RUNXL, RUNX3, CBFB, COL1AL, CYP1B1, ERBB2, ERBB3, GCNT2, HFE,
negative HMGBL1, TNC, JAK2, LRP1, SMAD7, NF1, SERPINE1, PAWR, SERPINE2, PIK3R1, PPARA, PRKARIA, PRKG1, PTEN, RASAL,
BP |GO:0007162 |regulation of cell |  64/2564 8.52E-04 | SNAI2, TGFBI, THBS1, TNFSF4, VEGFA, WNT1, FZD4, PDESA, CD164, SEMABA, SOCS6, MAP4K4, SOCS5, PLXNC1, GPNMB,
adhesion SEMA4D, SWAP70, GTPBP4, COROLC, CD274, ADAM22, AP1AR, PAG1, PELI1, SEMAGA, WNK1, VTCN1, CBLL1, ZNF703,
AKNA, PHLDB2, RC3H1, ACER?2, MIA3
regulation of
_ ion o XIAP, BMPR2, FBN1, RBPJ, ITGA3, SMAD2, SMAD4, SMAD7, PCSK6, PPM1A, SFRP2, SKI, SKIL, SORL1, WNT1, WNT5A,
BP |G0:0030510 gg’t'ﬁvfg”a"”g 2712564 852804 |7p1 TOBL, FSTLL, GREM1, HIPK2, CTDSPL2, TRIM33, UBE20, GREM2, SMURF2, RNF165
Golgi to plasma
80 | 00006893 | oo P o1/2564 6 57E.04 éngLié ;GRFG%’CEFTSLAES& A(Iilsfl_fé /S%lé;@i' 3L\lSF, SPTBN1, BLZF1, RABEP1, VAMP3, SEC16A, OPTN, EXOC5, RAB10, GGA3,
transport ! ! ! !
vascular
endothelial
_ growth factor ) RHOA, AXL, CDC42, CRK, DOCK1, PTK2B, FLT1, FYN, HSP90AA1, ITGAV, NEDD4, PAK2, PIK3CB, PIK3R1, PRKCB, RACL,
BP  [GO:0048010 | ;o onior 28/2564 8.76E-04 | ROCK1, VEGFA, VEGFB, FZD4, FGF18, NRP1, ROCK2, PDCD6, WASF2, VAV3, NCKAP1, MMRN2
signaling
pathway
negative
regulation of
transmembrane FBN1, FBN2, GLG1, IGSF1, SMAD2, SMAD7, PPM1A, RPS27A, SFRP2, SKI, SKIL, SORL1, ADAM17, TGFBR1, TGFBR2, TP53,
BP | G0:0090101 | receptor protein 34/2564 8.83E-04 |WNT1, WNT5A, FZD1, ONECUT2, MAGI2, TOB1, PEG10, BAMBI, ZNF451, GREM1, HIPK2, ZBTB7A, CTDSPL2, TRIM33,
serine/threonine PMEPA1, GREM2, SMURF2, VASN
kinase signaling
pathway
positive
_ regulation of ) BMPRIA, EDN1, EREG, FGF2, FGFR2, MTOR, GNAI2, GNAI3, HMGCR, HPGD, ID2, IGF1, IGFBPS5, IL6R, JAK2, MEF2D,
BP | GO:0048661 | 51 100th muscle 29/2564 8.90E-04 | \IAP3K5, MMP2. PTGS2, SKP2, STATL, TGFBR2, THBS1, MFN2, NAMPT, FOXP1, IRAK4, SMPD3, PDGFD
cell proliferation
cardiac muscle ATP2B4, CAMK2D, EDNL, EZH2, MTOR, G6PD, GATA6, IGFL, IL6ST, JARID2, SMAD4, MEF2A, MEF2C, PPARA, PPP3CA,
BP | GO:0003300 o lae e 30/2564 8.98E-04 |PRKCA, ROCK1, MAP2K4, SLC9AL, TIAM1, YY1, SORBS2, PDESA, ROCK2, PDLIM5, AKAP13, CAMTA2, LMCD1, ERRFI1,
MTPN
sle ATP2B4, CAMK2D, EDNL, EZH2, MTOR, G6PD, GATA6, IGFL, IGFBP5, IL6ST, JARID2, SMAD4, MEF2A, MEF2C, PPARA,
BP |G0:0014896 31/2564 8.98E-04 |PPP3CA, PRKCA, ROCK1, MAP2K4, SLCIAL, TIAM1, YY1, SORBS2, PDESA, ROCK2, PDLIM5, AKAP13, CAMTA2, LMCD1,
hypertrophy ERRFI1, MTPN
epithelial cell FASLG, ARF6, BID, BMPR2, ZFP36L1, KRITL, E2F1, EIF2S1, FOXO3, MTOR, GATA3, JAG2, JAK2, MAP3K5, NEURODL,
BP  |GO:1904019 | apoptotic 31/2564 8.98E-04 |NFE2L2, SERPINEL, PIK3CG, PLCG1, RB1, SRSF6, STK3, STK4, TGFBR2, THBS1, TNFAIP3, SCG2, SEMASA, EXOCS,
process PDCD4, ANO6
negative DAGL, DUSP4, DUSP5, DUSP8, EPHB2, MECOM, F2RLL, FKTN, HMGCR, IGF1R, LIF, SMAD4, NF1, PEBP1, PAFAH1B1, PTEN,
, : PTPRJ, PTPRR, SFRP2, SORL1, TIMP3. TLR4, EZR, EIF3A, NCOR1, RANBPY, HIPK3, SPRY1, SPRY2, TNIP1, ZMYND11,
BP  |G0:0043409 R‘j%‘lﬂ,'ﬁ“é’;sg;de 45/2564 8.99E-04 | pysp14, IRAK3, PDCD4, ERRFI1, CAMK2N1, ASH1L, LMO3, SEMAGA, PRDM15, DUSP18, PAQR3, SPRED1, SPRED2,

RNF149




regulation of
G1/S transition

ANXAL, ATM, CCND1, BCL2, BID, CCND2, CDK6, DDX3X, E2F1, EP300, EZH2, ID2, MDM4, CNOT2, CNOT4, PKD2, PRKDC,

BP |G0:2000045 |~ = T 45/2564 8.99E-04 |PTEN, RB1, RBL1, SOX4, ADAM17, TFDP1, TFDP2, TP53, UBE2E2, WEE1, BTG2, CUL4B, CTDSPL, GPNMB, CNOT1, PLCB1,
oycle ANKRD17, GIGYF2, CNOT7, TRIAP1, KMT2E, MEPCE, CNOT6, ZNF655, CDC73, DCUN1D3, NACC2, CNOT6L
renulation of cell RHOA, CALM1, CALM2, CALM3, CDC42, ECT2, EREG, FGF2, FGFR2, NAP1L2, NKX3-1, PIK3C3, PRKCE, PKN2, PTCH1, RBL1,
BP |G0:0051302 dif}ision 42/2564 9.06E-04 |SFRP2, SPAST, TGFB2, VEGFA, VEGFB, NCOA3, CUL3, PKP4, CDC14A, TP63, RAB11A, KIF3B, KIF23, CCP110, KLHL21,
ZFYVE26, GIT1, PRPF40A, BIRC6, KIF13A, PRDM15, MAP9, PDGFD, RAB11FIP4, KLHL13, EFHC1
polarized
BP [G0:0030859 | epithelial cell 10/2564 9.23E-04 |RHOA, CDC42, MSN, MYO9A, OPHNL1, PTK7, WNT5A, TP63, RAB10, AHI1
differentiation
APP, ARF4, ATP1A2, BDNF, CREB1, EIF4EBP2, EN1, EP300, EPHB2, CLN8, FGF13, MTOR, FYN, HMGCR, INSR, ITGA3, KIT,
8 | 00007611 |'€aMing or 582564 0.25E-04 | LDLR, MECP2, MEF2C, MEIS2, MME, NF1, SLC11A2, NTF3, NTRK2, PAFAH1B1, MAPK1, RELN, PTEN, PTGS2, PTPRZL,
: memory : ATXN1, SGK1, SLC6A1, SNAP25, SRF, VLDLR, BTG2, FOSL1, PICALM, NRXN1, PJA2, CPEB3, SHANK2, CIC, PLCB1, DDHD2,
ADNP, SLC7A11, SLC24A2, CNTNAP2, TMOD2, YTHDF1, JPH3, ATAD1, TANC1, FOXP2
ATP7A, BMPR1A, BMPR1B, BMPR2, RUNX2, RUNX3, CD44, COL1A1, COL12A1, ATF2, DLX2, EDN1, EGR1, FGF2, FGFR3,
8p | Go:0061448 |CONnEctive tissue [ o ore, 0.28E.04 | GLGL GNAS, FOXA1, HOXAS, ID2, ID4, IL6R, ITGBS, LOX, LUM, SMAD1, SMADS, MEF2C, MEF2D, NFIB, PITX1, RARA,
: development : SFRP2, SNAI2, SORL1, SOX5, SOX9, SRF, ZEB1, TGFBI, TGFBR1, TGFBR2, TRPS1, WNT5A, WNT2B, XBP1, HMGA2, KLF7,
FGF18, EIF2AK3, SATB2, GREM1, SCARA3, SMPD3, SOX6, IFT80, ARRDC3, TBL1XR1, PDGFD, OSR1, SH3PXD2B
positive ANXA1, APP, CCND1, CCND2, CDC25A, DDX3X, EDN1, EREG, FOXA1, HNRNPU, HSPA2, IGF1, INSR, MECP2, MEIS2, NKX3-
BP [G0:0045931 | regulation of 41/2564 9.41E-04 |1, PAFAH1B1, PBX1, PRKCA, PKN2, RB1, RPS6KB1, ADAM17, DYNLT3, TPR, UBE2E2, CUL4B, CUL3, RAB11A, PLCB1,
mitotic cell cycle NIPBL, ANKRD17, TMOD3, DTL, PHIP, SMPD3, KMT2E, MEPCE, UBXN2B, TTL, GEN1
Goldi ARL1, CDC42, GOLGA2, ATP8B1, MAPK1, RAB1A, RAB2A, BLZF1, USO1, VAMP4, USP6NL, SEC16A, OPTN, ARFGEFL,
BP |G0:0007030 gnization 37/2564 9.42E-04 |TMED10, SEC23IP, CAMSAP2, SYNE1, TMED3, ATL3, RAB30, TMED5, HOOK1, DYM, GOLPH3L, PI4K2B, ATP8B2, GOLPHS3,
9 ATL2, VCPIP1, VMP1, LRRK2, TBC1D20, TANGO2, UBXN2B, VTI1A, TMED4
evtosolic AP1G1, ARL1, CLTC, KIF5B, LAMP1, MAP2, MSN, PIK3C3, MAPK1, RAB6A, SNX1, SORL1, EZR, EVI5, EEAL, SPAGY, VAMP3,
BP |GO:0016482 t);ns ort 40/2564 9.79E-04 |VPS26A, VTI1B, SRSF10, RAB21, MON2, KIF1B, DNAJC13, TMEMS7A, TBC1D10B, KLHL20, HOOK1, RAB14, VPS13C, VPS53,
P CCDC91, AP1AR, UBE20, ANKRD27, RAB6C, HOOK3, LRRK2, VTI1A, PIKFYVE
BP |GO:0061157 a”engﬁmzaﬁon 13/2564 1.00E-03 | ZFP36L1, ZFP36L2, ROCK1, ROCK2, PUM1, HNRNPR, CPEB3, GIGYF2, TRIM71, RC3H1, RBM24, CNOT6L, YTHDF3
cellular response
BP [G0:0042149 |to glucose 16/2564 1.01E-03 |BCL2, NFE2L2, PIK3C3, PRKAAL, TP53, XBP1, MTMR3, EIF2AK3, SIK2, SZT2, SESN1, CPEB4, SESN2, SESN3, C120rf66, SIK1
starvation
APP, EDN1, EPHA4, EPHB1, MECOM, F2RL1, PTK2B, FKTN, HMGB1, IGF1R, MAP3K4, MAP3K5, MAP3K9, PAFAH1B1,
8p | Go:00as32s | reQulation of INK [ ) 101E.03 | RAP2A, MAP2K4, SFRP2, SLAMFL, STK3, TIAM1, TLR4, WNT5A, FZD5, FZD4, FZD8, TNFSF11, SPAG9, MAPA4K4, NCORL,
: cascade : RB1CC1, ZEB2, PJA2, HIPK3, RASGRP1, MAP3K2, ZMYND11, PLCB1, SASH1, PDCD4, HIPK2, MINK1, TAOK1, SH3RF1,
MAGI3, SAMD5
ANXA1, ARF6, RHOA, ARSB, BMPR2, KRIT1, CCR6, DOCK1, EDN1, ETS1, PTK2B, FGF2, MTOR, GATA3, GLUL, HAS2,
regulation of HMGBL, ITGA3, MECP2, MEF2C, MET, NF1, NFE2L2, PIK3C2A, PLCG1, PRKCA, PRKCE, MAP2K3, PTEN, PTGS2, PTPRG,
BP [G0:0010632 | epithelial cell 64/2564 1.01E-03 |PTPRM, PTPRR, SOX9, SP1, SP100, SPARC, ADAM17, NR2F2, TGFB2, TGFBR2, THBS1, TMSB4X, VEGFA, WNT5A, ADAMO,
migration RAB11A, FGF18, NRP1, SEMASA, SLIT2, MAP4K4, ROCK2, IQSEC1, AKT3, PDCD6, SASH1, CORO1C, FOXP1, RTN4, MMRN2,
DOCKS5, AMOTL1, SPRED1
_ mitotic ANK3, APC, ARF1, RHOA, ECT2, STMN1, MYH10, RASA1, ROCK1, SPAST, SPTBN1, ROCK2, KIF23, ZFYVE26, KIF4A,
BP | GO:0000281 | . iokinesis 23/2564 LO1E-03 | cpmp2B, CHMPS, TTC19, CEP55, CHMP1B, MAP, LZTS2, EFHC1
protein K11-
BP |G0:0035871 |linked 7/2564 1.02E-03 | TNFAIP3, OTUD3, YOD1, OTUD7B, USP37, OTUB2, VCPIP1
deubiquitination
viral denome ADARB1, BCL2, CDC42, DDX3X, DDX5, STOM, FMRL, IFITL, NFIA, PCBP1, PCBP2, PLSCR1, PKN2, RAD23A, RNASEL,
BP |G0:0019079 | ] "Cgaﬁon 33/2564 1.02E-03 | STAUL, VCP, DEK, HMGA2, EEAL, VAPB, VAPA, ROCK2, TNIP1, LARP1, FBXL2, PABPC1, CNOT7, ZC3HAV1, FAM111A,
p YTHDC2, TBC1D20, PDE12
mitotic DNA
BP  |G0:0044773 | damage 28/2564 102E-03 |ATM, CCND1, FOXNS, ATF2, E2F1, EP300, HUS1, MDM4, MSH2, CNOT2, CNOT4, PRKDC, SOX4, TFDP1, TFDP2, TP53, BTG,

checkpoint

HMGAZ2, CNOT1, SYF2, GIGYF2, CNOT7, DONSON, TRIAP1, TIPIN, CNOT6, TAOK1, CNOT6L




ANK3, SHROOM2, ARF1, ATP1A2, ATP1B1, ATP2B4, CAMK2D, DMD, STOM, FGF12, FGF13, GLRX, KCNK1, KIF5B, MLLT®,

8P | co-0006814 [S00IUM ion 5112564 102E.03 | NEDD4, SERPINE2, PKD2, PRKCE, PTPN3, SCN3A, SCN8A, SCNN1A, SGK1, SLC5A3, SLC6A8, SLC9AL, SLC12A2, SLC20A2,
' transport : UTRN, SLMAP, SLC4A4, SLC4A7, SLC23A2, SLC9A6, AHCYL1, GPD1L, SLC24A2, KLHL3, STK39, SLC38A2, KLHL24, HECW2,
WNKZ1, WNK3, SLC38A1, SLC10A7, OSR1, SIK1, ANO6, SLC41A1
requlation of ADD3, ARF1, ARF6, RHOA, CAPZAL, CAPZA2, DBN1, DYRK1A, EPS8, PTK2B, FER, MTOR, HSP90AAL, STMN1, MAP1B,
8p | co:0032271 rgtem 512564 L02E.03 |MAP2, MECP2, MET, PRKCE, RACL, RASAL, SPTAN1, SPTBN1, TMSB4X, CDK5R1, WASL, SLIT2, ARPC5, ACTR3, ABI2,
' Bolymerizaﬁon ' ARPC1A, ARFGEF1, CDC42EP3, NCKAP1, MAPREL, CAMSAP2, EML2, TMOD3, TMOD2, NIN, TPPP3, AP1AR, SPIRE1,
SLAIN2, NAV3, WHAMM, JMY, MTPN, CAMSAP1, RICTOR, FMN1
positive
, regulation of ACVR2B, JAG1, BMPR1A, BMPR1B, BMPR2, RUNX2, FBN2, GNAS, HGF, IGF1, IL6R, IL6ST, SMAD1, SMADS, MEF2C, NELL1,
BP 1 GO:0045669 | ;e oblast 21/2564 LOSE-03 | ppRo. SFRP2. TP63, ZHX3, NPNT
differentiation
endoplasmic
. reticulum tubular
BP |GO:0071786 | = C T 9/2564 1.06E-03 |RTN3, RAB10, RAB3GAP1, RAB18, ATL3, TMEM33, RTN4, ATL2, TMEM170A
organization
ADCYAP1, BCL2, BMPR2, CBL, DSC2, EIF2S1, FOXO3, MTOR, GLUL, HFE, FOXK2, LAMP2, FADS1, MAP3K5, NFE2L2,
8P | Go:0042504 | FESPONSE tO 46/2564 107E-03 | PIK3C3, PRKAAL MAPK1, SSTR2, KLF10, TP53, WNT2B, XBP1, PPM1D, MTMRS, EIF2AK3, ULK2, FSTL1, SIK2, SZT2, LARP1,
: starvation : GABARAPL1, SESN1, TNRC6A, DNAJC15, SLC38A2, RRAGD, CPEB4, SEH1L, SESN2, EIF2A, LRP11, LRRK2, SESN3,
C12o0rf66, SIK1
mammary aland AR, AREG, ARHGAP5, ATP7A, CCND1, CREB1, ERBB4, ESR1, FASN, FGFR2, GATA3, GJAL, NRG1, HOXAS, HOXA9, ID2,
BP [GO:0030879 [ 7o ge%t 37/2564 1.07E-03 | IGFBP5, JAK2, MED1, MAPK1, PRLR, PTCH1, ROBO1, SOX9, TBX3, TGFBR2, VEGFA, WNT5A, XBP1, TNFSF11, NCOAL,
p SOCS2, BCL2L11, KDM5B, LEF1, RTN4, ZNF703
cellular response ZFP36L1, ZFP36L2, RUNX2, CBL, CD44, CDC5L, COL1A1, FGF2, FGF12, FGFR3, FGFR2, GALNT3, GATA3, HNRNPF
to f|br0b|ast y ] y i} 1 i i i ] ] y 1 i y
BP [GO:0044344| 0 HORES 37/2564 1.07E-03 | HNRNPH1, MAPK1, PTBP1, THBSL, TIALL, WNT5A, SHOC2, FGF18, SPRY1, SPRY2, KDM5B, FRS2, SETX, FLRT3, FLRT2,
gtimulus DSTYK, RAB14, ESRP1, HHIP, TRIM71, SPRED1, SPRED2, SHISA2
ATP7A, ATRX, BRCAL, CHEK1, ATF2, CREBBP, EGR1, EP300, MECOM, EZH2, GATA3, HCFC1, JARID2, LIF, LOX, SMADA4,
MECP2, KMT2A, MLLT6, NAP1L2, PRKAA1, ARID4A, SNAI2, SUMO3, SOX4, TAF5, TPR, UBE2I, KDM6A, PCGF2, BRPF1,
8p | co-0018205 | Peptidyi-lysine 82/2564 109E.03 | KATBA, YEATS4, NCOA3, HAT1, CBX4, NCOAL, KAT2B, PIAS2, RPS6KA5, GTF3C4, CLOCK, CTCF, BRDS, MTF2, SUZ12,
' modification : KAT6B, BRD1, ZNF451, AUTS2, SENP6, PHF19, TAF5L, BRPF3, SENP1, LEF1, PHF20, ARID4B, RSF1, BCL11A, MSL2, RIF1,
SETDS5, MRGBP, KANSL3, YEATS2, NDC1, ASH1L, KMT2E, ZMIZ1, KMT2C, MEAF6, SETD6, NAA50, EPC1, WDR82, SEH1L,
KATS, SMYD1, KANSL1L, TET3, NUP43
positive ANXAL, BRCAL, BTG1, RUNX1, CYP1B1, EFNB2, EGR1, ETS1, PTK2B, FGF2, FLT1, GAB1, GATAG, HGF, IL6R, ITGBS, KIT,
8p | Gor1904018 |Te0ulation of 53/2564 112603 |SMADL, NFE2L2, SERPINEL, PIK3C2A, PKM, PLCGL, PRKCA, PRKCB, PTGS2, SFRP2, SOD2, SP1, STAT3, TGFBR2, THBSL,
' vasculature : VEGFA, VEGFB, WNT5A, XBP1, ADAM12, HMGA2, FGF18, NRP1, SEMASA, RAPGEF2, AKT3, PDCD6, SASH1, DDAH1, AGO2,
development HIPK2, ERAP1, AGGF1, VASH2, PDGFD, MTDH
BP [G0:0043970 g'csé‘t’yr;gti'gﬁ‘m 8/2564 1.12E-03 |BRCAL, CHEK1, GATA3, SMAD4, KMT2A, NAP1L2, KAT2B, ZNF451
_ axo-dendritic APP, DST, FMR1, HNRNPU, KIF5B, KIF5C, MAP2, OPAL, PAFAH1B1, PURA, RAB27B, SPAST, KIF3B, AP3M2, RAB21, KIF1B,
BP  [GO:0008088 [, - sport 22/2564 LI4E-03 | gNAPIN, KIF4A, AP3M1, ARLSB, TRAK2, NDEL1
ACVR2B, ADCY2, ADCY9, CRK, DUSP5, ECT2, F2R, PTK2B, FGF2, FGF13, MTOR, HGF, NRG1, IGF1, IL6R, INSR, JAK2, KIT,
activation of MAP3K1, MAP3K4, MAP3K5, MAP3K9, NTF3, PAK2, PIK3CB, PRKAAL, PRKACB, PRKAR1A, PRKAR2A, MAPK1, MAP2K3,
BP |G0:0032147 | protein kinase 71/2564 1.15E-03 | PRLR, RET, RPS27A, MAP2K4, NEK4, STK3, STK4, TGFB2, TGFBR1, TGFBR2, THBS1, TLR4, VEGFA, WNT5A, TNFSF11,
activity ADAM9, CDK5R1, SPAGY, MAP4K4, SLK, OXSR1, MAP3K2, FRS2, MALT1, ERP29, TPX2, TAB2, ADNP, GREM1, STK39,
MINK1, CAB39, CCDC88A, TAOK1, WNK1, ZFP91, LRRK2, PRRC1, RICTOR, TAB3
BP |G0:0060479 'C;Jh[‘fgr‘éf]'t'iatio . 11/2564 1.16E-03 | CREB1, GATA6, FOXAL, HOXAS5, RBPJ, NFIB, SOX9, THRB, YAP1, TMEM38B, SAV1
APP, EDN1, EPHA4, EPHB1, MECOM, F2RL1, PTK2B, FKTN, HMGBL, IGF1R, MAP3K4, MAP3K5, MAP3K9, PAFAH1B1,
8p | 60:0007254 | INK cascade 50/2564 120E.03 |RAP2A, RPS27A, MAP2K4, SFRP2, SLAMF1, STK3, TIAML, TLR4, WNT5A, FZD5, FZD4, FZD8, TNFSF11, SPAGY, MAPAK4,

NCOR1, RB1CC1, ZEB2, PJA2, HIPK3, RASGRP1, TRIB1, MAP3K2, ZMYND11, TAB2, PLCB1, SASH1, PDCD4, HIPK2, MINK1,
IRAK4, TAOK1, SH3RF1, TAB3, MAGI3, SAMD5




response to

RHOA, ATP7A, COL1A1L, COL4A1, COL5A2, CREB1, EDN1, MTOR, FYN, GLRB, IPO5, MMP2, NTRK2, OPA1, PDGFRA, PIK3C3,

BP  1G0:0043200 mino acid 31/2564 1.21B-03 | gixq, SLC1A2, ZEB1, TMBIM6, XBP1, CPEB3, SH3BP4, NSMF, SESN1, BCL11A, RRAGD, PDGFD, CPEB4, SESN2, SESN3
JAGL, BMPRIA, BMPR2, ATF2, EPHB4, FGFR2, FKBP1A, MTOR, GATA3, GATAG, GJAL, HAS2, NRG1, ID2, RBPJ, INSR,
8 | co0003007 | A" 5812564 LooE.03 | SMAD4, SMAD7, MDM4, MEF2C, NOTCH2, PITX2, PKD2, MEDL, PTCH1, RARA, ROBOL, SFRP2, SIX1, SNAI2, SOX4, SOXS,
' morphogenesis : SRF, TBX3, TGFB2, TGFBR1, TGFBR2, TP53, KDM6A, VEGFA, WNT5A, FZD1, NRP1, SLIT2, SPRY1, YAP1, SEMA3C, FLRT2,
NIPBL, PDCD4, AHI1, PARVA, RTN4, ZMIZ1, MIB1, SAV1, ARID2, ARL13B
vesicle targeting,
_ ting AREG, GOLGA2, NSF, PPP6C, RAB1A, CUL3, USO1, SEC24C, SEC16A, PDCD6, CNIH1, TFG, TMED10, SEC23IP, PPP6R1,
BP 1G0:0048199 t&g?m orwithin | 23/2564 1.22B-03 | 5EC31A, ANKRD28, TRAPPCA, PPP6R3, AP1AR, SAR1A, MCFD2, TBC1D20
- aulation of APP, EDN1, EPHA4, EPHB1, MECOM, F2RL1, PTK2B, FKTN, HGF, HMGBL, HMGCR, IGFIR, MAP3K4, MAP3K5, MID1,
5p | co00ss7s | comaton of | saoses LooE.03 | MAP3K9, PAFAHIBI, MAPK1, RAP2A, MAP2K4, SFRP2, SLAMF1, STK3, TGFB2, TIAM1, TLR4, VEGFA, EZR, WNT5A, FZD5,
' Strese-acivated : FZD4, FZD8, TNFSF11, SPAGY, MAP4K4, NCORL, RB1CC1, ZEB2, PJA2, HIPK3, RASGRP1, MAP3K2, ZMYND11, PLCBL,
SASH1, PDCD4, HIPK2, MINK1. SEMA4C, TAOK1, SH3RF1, MAGI3, SAMDS5, RELL1
, outflow tract JAGL, BMPRIA, BMPR2, ATF2, FGFR2, GATA6, RBPJ, SMAD4, MEF2C, PITX2, RARA, ROBOL, SFRP2, SIX1, TBX3, TGFB2,
BP [GO:0003151 [ 5 phogenesis 24/2564 1.298-03  |TGFBR2, VEGFA, WNT5A, FZD1, NRP1, SEMA3C, NIPBL, PARVA
regulation of
, . DDX3X, EIF2S1, EIF4EBP2, EIF4G2, FMR1, MTOR, GLE1, NPM1, DNAJC3, RPS6KB1, TPR, EIF4H, EIFAG3, CDC123, EIF2AK3,
BP  1G0:0006446 f;?‘t?aft'i%tr']"”a' 24/2564 1.29B-03 | F|F1 KHDRBST, LARP1, AGO2, PAIP2, YTHDF1, PPP1R15B, YTHDF3, PAIP2B
cardin chamber JAGL, PRDML, BMPRIA, BMPR2, FGFR2, FKBP1A, GATA3, GATA6, NRG1, D2, RBPJ, SMAD4, SMAD7, MDM4, MEF2C,
BP | G0:0003205 | Sraiac cham 4212564 1.29E-03 |MYH10, NOTCH2, MEDL, PTK7, RARA, ROBO1, SFRP2, SOX4, SRF, TBX3. TGFB2, TGFBRL, TGFBR2, TP53, WNT5A, LUZP1,
P ARID1A, FZD1, NRP1, SLIT2, SEMA3C, FRS2, HECTD1, PARVA. SAV1, DCTN5, TMEM65
BP |[G0:0043616 Ip()%ﬁftg:g%tr? 16/2564 1.32E-03 | AREG, ZFP36L1, KLF9, EFNB2, EREG, HAS2, NOTCH2, MED1, PTCH1, PTPRK, SRSF6, SNAI2, TP63, YAP1, BCL11B, STXBP4
positive
8p | G0:0045773 | Fesuiation of 169564 130603 |BVPR2 DBNL FNL GDI1, GOLGA4, LRP1, MAP1B, PAFAHIBL, SRF, VEGFA, SEMATA, RAB11A, NRP1, SEVASA, ADNP,
axon extension
outflow tract
BP |G0:0003148 | septum 12/2564 1.32E-03 |BMPRIA, BMPR2, FGFR2, GATA6, SMAD4, RARA, ROBO1, TGFB2, TGFBR2, NRP1, SEMA3C, PARVA
morphogenesis
myeloid APP, ZFP36L1, CA2, RUNXL, CDC42, CDK6, CREBL, F2RL1, FASN, FBNL, MTOR, GATA3, GNAS, ID2, RBPJ, INHBA, IREB2,
BP |G0:0002573 leukocyte 4812564 1.34E-03  |KIT, LBR, LIF, MEF2C, MITE, MYH9, NF1, NOTCH2, PAFAH1B1, PIK3R1, MED1, PRKCA, RARA, RB1, SP3, TERC, TGFBR2,
differentiation KLF10, TLR4, VEGFA, TNFSF11, SH3PXD2A, GAB2, MAFB, TSPAN2, TRIB1, TOB2, FOXP1, OSTM1. LEF1, TMEM64
regulation of ion ANK3, APP, ATP1A2, ATP1B1, ATP7A, CACNA2D1, CALML, CALM2, CALM3, CAMK2D, CLIC2, CTSS, DMD, STOM, EPHB2,
8P | Go0032412 |TaNSMEmbrane [ oo Laag.03 | PTK2B, FGF12, FGF14, FKBP1A, FMRL, GEM, GLRX, GRIA2, HSPA2, KCNC2, KIF5B, MEF2C, MYOSA, NEDD4, PDEAD, PKD2,
- transporter : PRKCE, RELN, PTEN, PTPN3, SLCOAL, TMSB4X, UTRN, SLMAP, OXSR1, AHCYL1, SHANK2, GPD1L, STK39, UBQLNL.
activity MINK1, CAB39, KLHL24, JPH1, GOPC, JPH3, HECW2, WNK1, WNK3, OSR1, ALG10B, LRRC55, KCNRG
utation of el ALDOA, ANXAL, RHOA, RND3, CDC42, CRK, DAGL, DIAPHL, EPS8, PTK2B, FNL, FYN, GNA12, KIT, MKLNL, MSN, MYHO,
BP | GO:0008360 | 2012 38/2564 1.34E-03 | MYH10, MYO10, P2RY1, RASAL, VEGFA. EZR, PLXNC1, SEMA4D, CDC42EP3, GNA13, RHOQ. BAMBI, SH3KBP1, BRWDL,
P PHIP, PRPF40A. PARVA, CDCA2SE1, CDCA2SE2, STRIP2, BRWD3
response to ZFP36L1, ZFP36L2, RUNX2, CBL, CD44, CDCS5L, COL1AL, FGF2, FGF12, FGFR3, FGFR2, GALNT3, GATA3, HNRNPF,
BP |G0:0071774|fibroblast growth |  38/2564 1.34E-03 |HNRNPH1, TNC, MAPK1, PTBPL, THBS1, TIALL WNT5A, SHOC2, FGF18, SPRY1, SPRY2, KDM5B, FRS2, SETX, FLRT3,
factor FLRT2, DSTYK, RAB14, ESRP1, HHIP, TRIM71, SPRED1, SPRED2, SHISA2
APC, XIAP, BCL9, CDH2, COL1AL, CTNNDL, DDX3X, EGR1, FGFR2, FOXO3, GATA3, GNAQ, GSK38B, RBPJ, MITF, MLLT3,
canonical Wnt NFKB1, NR4A2, PPM1A, PSMD1, PTEN, PTK7, SFRP2, SNAI2, SOX2, SOX4, SOX9, STK3, STK4, KDM6A, VCP, WNT1, WNT5A,
BP |G0:0060070 | signaling 71/2564 1.34E-03 |WNT2B, FZD5, FZD3, FZD1, FZD4, FZD8, RECK, CUL3, SEMABA, USP34, MED12, YAP1, CTDNEP1, BAMBI, WWTRL, PYGOL,
pathway GREM1, DKK2, RBMS3, LEF1, UBRS, NLE1, GID8, USPA7, RNF220, LGR4, SCYL2, PRDM15, SMURF2, WNK1, TBL1XR1,
BICC1. ZNF703, TNKS2, LZTS2, DIXDCL, LRRK2, TMEM64
esponse (0 ANXAL, AREG, ATP7A, AXL, BCL2, CCNA2, COLIAL, CRK, CYP1B1, ECT2, EDNL, ETSL, EZH2, FANCC, PTK2B, FER, FOXO3,
8p | G0:0000302 | femive gen | s3/2564 LasE.03 | XN FYN, HGF, KCNC2, KPNA4, MAP3KS, MET, MMP2, MTR, NFE2L2, PAWR, PDGFRA, PKDZ, PRKAAL, MAPKL, PTPRK,

species

SOD2, STAT1, TNFAIP3, UBE3A, PCGF2, FOSL1, ADAM9, NET1, CAMKK2, ZNF277, SETX, SZT2, SESN1, SMPD3, PLEKHAL,
PDGFD, SESN2, PPP1R15B, LRRK2, SESN3




regulation of

RHOA, CALM1, CALM2, CALM3, CDC42, ECT2, PIK3C3, PRKCE, PKN2, SPAST, CUL3, PKP4, CDC14A, RAB11A, KIF3B, KIF23,

BP | GO:0032465 . i kinesis 26/2564 L3703 | ccpi10, KLHL21, ZFYVE26, GIT1, PRPF40A, BIRC6, KIF13A, MAP9, RAB11FIP4, KLHL13
regulation of
intracellular
BP |G0:0033146 rejégorgg? 15/2564 1.37E-03 | AR, BRCAL, RUNX1, CBFB, ESR1, FOXA1, CNOT2, MED1, SKP2, TP63, YAP1, CNOT1, STRN3, GPAM, KCTD6
signaling
pathway
APP, ARF4, ATP1A2, CREBL, ENL, EPHB2, CLN8, FGF13, MTOR, FYN, HMGCR, INSR, KIT, MECP2, MEIS2, NFL, NTRK2,
BP |G0:0007612 |learning 37/2564 1.38E-03 |RELN, PTGS2, ATXN1, SLC6A1, SNAP25, SRF, BTG2, FOSL1, NRXN1, SHANK2, CIC, DDHD2, SLC7A11, SLC24A2, CNTNAP2,
YTHDF1, JPH3, ATAD1, TANC1, FOXP2
_ . . AREG, GOLGA2, NSF, PPP6C, RAB1A, CUL3, USO1, SEC24C, SECL6A, PDCD6, CNIHL, TFG, TMED10, SEC23IP, PPP6RL,
BP | G0:0006901 | vesicle coating 22/2564 1.38E-03 | EC31A, ANKRD28, TRAPPCA, PPP6R3, SAR1A, MCFD2, TBC1D20
T cell
_ . o BCL2, ZFP36L1, ZFP36L2, CDK6, CCR6, ERBB2, GATA3, IL7R, JAG2, PRKDC, SRF, ADAM17, ZEB1, TP53, WNT1, FZD5,
BP G0:0033077 g:g;rﬁgnanon in 22/2564 1.38E-03 FZD8 DNAJA3, MAFB. RASGRP1, ZBTB1, BCL11B
Ig’gg)?'?;ég“t’(‘)"r”h RUNX2, CBL, FGF2, FGF12, FGFR3, FGFR2, GALNT3, GATA3, HNRNPF, HNRNPH1, MAPK1, PTBP1, THBSL, TIALL, WNT5A,
BP  |GO:0008543 | o e P 31/2564 1.38E-03 | SHOC2, FGF18, SPRY1, SPRY2, FRS2, SETX, FLRT3, FLRT2, DSTYK, RAB14, ESRP1, HHIP, TRIM71, SPRED1, SPRED2,
oy SHISA2
, muscle cell ANXAL, ATP7A, BCL2, BMPRIA, CRK, HAS2, IGFL, IGFBP5, LRP1, MEF2C, NFE2L2, SERPINEL, PRKG1, ROCKL, SIXL,
BP  [GO:0014812{ i ration 2912564 L.40E-03 | 5oRL1 NRP1, SLIT2, DOCK4, ARPCS, TRIBL, NET1, SIX4, SSH1, PARVA, AKIRINL, DOCK5, PDGFD, DOCK7
negative
regulation of
, extrinsic FASLG, AR, BCL2, BRCAL, EYA4, FYN, HGF, HMGB2, IGF1, ITGA6, ITGAV, MCL1, SERPINEL, SFRP2, SNAI2, TGFBRL,
BP  [GO:2001237 [ o ntotic 2912564 L.40E-03 | 1ps1’ TNFAIP3, SCG2, NRP1, RBLCCL, YAPL, ZMYND11, SGK3, PHIP, BIRC6, SH3RF1, ITPRIP, C80rf44-SGK3
signaling
pathway
sitive ANK3, APC, ARF6, BCL2, BICDL, BID, E2F1, ECT2, STOM, EPHB2, ERBB2, ERBB4, ACSL3, FYN, GSK3B, HSP90ABL, ITGA3,
RS of KIF5B, IPOS, LIF, LRP1, MSN, PIK3R1, PPM1A, PPP3R1, PRKAAL, PRKCE, MAPK1, PTGS2, RAN, SORL1, SPTBN1, TFDP1,
BP |GO:1903820 | feguEON O 69/2564 1.41E-03 |TFDP2, TP53, TP53BP2, TPR, UBE2D3, UBE2L3, EZR, YWHAB, FZD5, TP63, RAB11A, CDK5R1, EIF2AK3, ROCK2, NPEPPS,
celilar pro SEC16A, SORBS1, RAB11FIP2, GPDIL, SYT11, CD2AP, NIPBL, GPSM2, ABHD17B, UBR5, CTDSPL2, SSH1, RBM22,
CCDC88A, TMEM30A, SAR1A, RTN4. XPO4, WNK3, SESN2, HPS4
sodium ion ANK3, SHROOM2, ARF1, ATP1A2, ATP1B1, ATP2B4, CAMK2D, DMD, STOM, FGF12, GLRX, KCNKL, KIF58, NEDD4, PKD2,
BP |G0:0035725 |transmembrane |  36/2564 1.42E-03 | PRKCE, PTPN3, SCN3A, SCN8A, SCNN1A, SLCOA1, SLC12A2, SLC20A2, UTRN, SLMAP, SLCIA6, GPDIL, SLC24A2, STK39,
transport KLHL24, HECW2, WNK1, WNK3, OSR1, ANO6, SLCA1AL
, nuclear envelope PAFAHLBL, PPP2R2A, PRKCA, PRKCB, SPAST, NEK6, SUN1, CTDNEP1, TORIAIP1, PARP11, TMEM43, REEP4, NDELL,
BP  [GO:0006998 | 2 nization 18/2564 1.438-03 | \Eko, TMEM170A, UBXN2B, REEP3, CNEP1R1
_ neuroblast DAGLA, FGF13, FGFR?, ID4, NFL, PAFAH1BL, SOX5, TP53, VEGFA, FZD3, NUMB, NUMBL, FRS2, RAB10, LEF1, NDEL, HHIP,
BP  |GO:0007405 | [SONES 20/2564 LadE-03 [ R S ks
negative
regulation of
BP |G0:0043371|CD4-positive, 10/2564 1.44E-03 | ANXAL, BCL6, RUNX1, RUNX3, CBFB, HMGB1, SMAD7, TNFSF4, SOCSS5, RC3H1
alpha-beta T cell
differentiation
regulation of
BP |G0:1901673 | mitotic spindle 10/2564 1.44E-03 |HNRNPU, TPR, SMC1A, STAGL, STAG2, CHMP2B, CHMPS, CHMP1B, CEP97, CCSAP
assembly
requlation of AREG, AXL, DAGL, ERBB2, ERBB3, ERBB4, EREG, ESRL, FGF2, FGFR3, FGFR2, MTOR, FYN, GABL, GATA3, GCNT2, HGF,
_ atior NRG1, HIP1, HSP90AA1, HSPYOABL, IGF1R, IGFBP5, INSR, KIT, MET, MTM1, NTRK2, PDGFRA, PIK3CB, PIK3CG, PIK3R1,
BP |G0:0051896 girgrt]‘zlri‘n';'”aseB 55/2564 1.448-03 | pTEN’ PTPRJ, RACL, RET, STK3, TGFBR1, THBS1, TNESF11, FGF18. SEMASA, MAGI2, PDCD6, SPRY2. ARFGEF1, FRS2.

PHLPP2, OTUD3, RTN4, PLEKHA1, MTDH, SESN3, RICTOR, FAM110C




regulation of

RHOA, BRCAL, EDN1, HNRNPU, SMAD4, MAP4, MEF2C, MSN, MTM1, CNOT2, NPM1, PIP4K2A, PRKAAL, RNF4, TPR, EZR,
SMCI1A, KAT2B, MTMR3, NRXN1, CCP110, G3BP2, PAN2, STAG1, PLK4, STAG2, AKAP13, RAB3GAP1, CNOT1, CHMP2B,

BP  [G0:1902115 [ organelle 46/2564 1.46E-03 | SENP6, GPSM2, UBQLN2, ASAP1, DCDC2, CHMP5, CCDC88A, CHMP1B, CNOT6, CEP97, MYLK3, LRRK2, CCSAP, PIKFYVE,
assembly
CNOT6L, PAN3
APP, ARF4, ATP1A2, BDNF, CREBL, EIF4EBP2, EN1, EP300, EPHB2, CLN8, FGF13, MTOR, FYN, HMGCR, HOXAL, INSR,
ITGA3, KIT, LDLR, MECP2, MEF2C, MEIS2, MME, NF1, SLC11A2, NTF3, NTRK2, PAFAH1B1, MAPK1, RELN, PTEN, PTGS2,
BP |G0:0050890 | cognition 64/2564 1.53E-03 |PTPRZ1, ATXN1, SGK1, SLC6A1, SNAP25, SRF, VLDLR, BTG2, FOSL1, PICALM, NRXN1, PJA2, CHL1, CPEB3, SHANK2, CIC,
PLCB1, DDHD2, ADNP, SLC7A11, SLC24A2, NIPBL, CHMP2B, CNTNAP2, TMOD2, YTHDFL, JPH3, MAGT1, ATAD1, TANCL,
FOXP2, GPR155
negative
regulation of ATM, CCND1, BCL2, CDK6, E2F1, EP300, EZH2, MDM4, CNOT2, CNOT4, PKD2, PRKDC, PTEN, RB1, RBL1, SOX4, TFDP1,
BP |G0:2000134 | G1/S transition 33/2564 1.54E-03 | TFDP2, TP53, WEEL, BTG2, CTDSPL, GPNMB, CNOT1, GIGYF2, CNOT7, TRIAP1, CNOT6, ZNF655, CDC73, DCUN1D3,
of mitotic cell NACC2, CNOT6L
cycle
;";‘Eeus'g_t;)c?i\‘/’;ted APP, EDN1, EPHA4, EPHB1, MECOM, F2RL1, PTK2B, FKTN, HGF, HMGB1, HMGCR, IGF1R, MAP3K4, MAP3K5, MID1,
8P |60:0070302 | broteim Kineae 54/0564 L54E.03 | MAP3K9, PAFAH1B1, MAPK1, RAP2A, MAP2K4, SFRP2, SLAMF1, STK3, TGFB2, TIAML, TLR4, VEGFA, EZR, WNT5A, FZDS,
' gi i : FZD4, FZD8, TNFSF11, SPAGY, MAP4K4, NCOR1, RB1CC1, ZEB2, PJA2, HIPK3, RASGRP1, MAP3K2, ZMYND11, PLCB1,
Cgscadg SASH1, PDCD4, HIPK2, MINK1, SEMA4C, TAOK1, SH3RF1, MAGI3, SAMDS, RELL1
ATM, ATP1A2, ZFP36L1, CALM1, CDC25A, CHEK1, COL1AL, CREBBP, DAGL, DDX3X, ECT2, EGRL, EIF2S1, EP300, ERCCL,
cellular response FMR1, GATA3, GJAL, GNB1, HUS1, KCNJ2, MAP3K1, MME, MYLK, NEDD4, NFKB1, NPM1, PIK3R1, PKD2, POLH, PTEN,
BP [G0:0071214 |to abiotic 7012564 1.54E-03 | PTGS2, PTPRK, RAC1, REST, MAP2K4, SFRP2, SLC9AL, SNAI2, SOX9, TLR4, TP53, TP53BP1, YY1, HMGA2, CUL4B, NMT2,
stimulus CLOCK, N4BP1, OXSR1, SLC12A6, NAMPT, NET1, YAP1, RAD51AP1, POLD3, MAP3K2, ZBTB1, NIPBL, NSMF, STK39,
TRIAPL, CAB39, ERRFI1, SLC38A2, USP47, LRRCS8D, PIEZO2, TP53INP1, MTPN
ATM, ATP1A2, ZFP36L1, CALM1, CDC25A, CHEK1, COL1A1, CREBBP, DAG1, DDX3X, ECT2, EGR1, EIF2S1, EP300, ERCCL,
cellular response FMR1, GATA3, GJAL, GNB1, HUS1, KCNJ2, MAP3K1, MME, MYLK, NEDD4, NFKB1, NPM1, PIK3R1, PKD2, POLH, PTEN,
BP |G0:0104004 |to environmental |  70/2564 1.54E-03 | PTGS2, PTPRK, RACL, REST, MAP2K4, SFRP2, SLCIAL, SNAI2, SOX9, TLR4, TP53, TP53BP1, YY1, HMGA2, CUL4B, NMT2,
stimulus CLOCK, N4BP1, OXSR1, SLC12A6, NAMPT, NET1, YAP1, RAD51AP1, POLD3, MAP3K2, ZBTB1, NIPBL, NSMF, STK39,
TRIAP1, CAB39, ERRFI1, SLC38A2, USP47, LRRC8D, PIEZO2, TP53INP1, MTPN
BP |G0:0030850 ggffgf‘cfgn?'e?":d 17/2564 1.55E-03 | ANXAL, AR, ESR1, FGFR2, FOXAL, TNC, ID4, NKX3-1, PLAG1, PTCH1, PTEN, RARA, SOX9, UBE3A, WNT5A, TP63, FRS2
_ histone H3-K9 ATRX, BRCAL, CHEK1, MECOM, GATA3, JARID2, SMAD4, MECP2, KMT2A, NAP1L2, ARID4A, KAT2B, ZNF451, ARID4B, RIF1,
BP |GO:0061647 [ 1o48E P 17/2564 L55E-03 | SEThs ASHiL
, mesenchymal JAGL, BCL2, BMPR1A, EDN1, ERBB4, FN1, NRG1, PITX2, MAPKL, RET, SNAI2, SOX9, SEMA7A, NRP1, SEMASA, NOLCL,
BP | G0:0014031 f ooy jevelopment | 22/2564 L1.56E-03 | 7ER>’ PDCD6, SEMAAD, SEMA3C, COROLC, SEMAA4C, SEMAGA, FAM172A, KBTBDS
_ stem cell JAG1, BMPR1A, EDN1, ERBB4, FN1, NRG1, PITX2, MAPKL, RET, SNAI2, SOX9, SEMA7A, NRP1, SEMASA, NOLC1, ZEB2,
BP ]G0O:0048864 | o elopment 25/2564 1.56E-03 | ppcpe, SEMA4D, SEMA3C, COROLC, SEMAAC, SEMAGA, FAM172A, KBTBDS, MSI2
regulation of
8p | o 1004375 [Protein 31/2564 158E.03 | ACTB, ADAMI1O, AR, ARF6, CLTC, DAGI, EPHB2, ACSL3, GPC4, ITGA3, KIF5B, LRP1, PIK3R1, PPP2RSA, PRKCE, SPTBNL,
' localization to : EZR, PICALM, STX7, NUMB, RAB11A, TMEM59, VTI1B, SORBS1, RAB11FIP2, RHOQ, APPL1, GPSM2, LZTFL1, GOPC, WNK3
cell periphery
ACACB, ADCYAP1, ADRB1, APAF1, ARSB, ATP2B1, CCND1, BCL2, BMPR2, CBL, COL1A1, CREB1, DSC2, EIF2S1, ENSA,
ERCC1, ACSL1, ACSL3, ACSL4, FOXO3, MTOR, FYN, G6PD, GLUL, GNAI2, HFE, HLCS, HMGCR, TNC, FOXK2, LAMP2, LDLR,
response o FADS1, MAP1B, MAP3K5, NFE2L2, OPA1, P2RY1, PIK3C3, PKM, PPARA, MED1, PRKAAL, MAPK1, PTEN, PTGS2, RARA,
BP [GO:0031667 [[SPONER 10 98/2564 1.60E-03 |RPS6KB1, SFRP2, SRSF2, SNAI2, SORL1, SPARC, SRF, SSTR2, STAT1, TMBIM6, TGFBR2, KLF10, TP53, TSC1, WNT2B,
XBP1, PPM1D, HATL, STC2, NCOA1, MTMR3, EIF2AK3, ULK2, DNM1L, NAMPT, FSTLL, SIK2, SZT2, LARP1, GABARAPLL,
SESN1, TNRC6A, DNAJC15, BCL11A, SLC38A2, SSH1, RRAGD, TMEM135, ADIPOR2, TBL1XR1, RMI1, CPEB4, SEHLL,
SESN2, EIF2A, LRP11, LRRK2, ACVR1C, SESN3, C120rf66, SIK1
APAF1, APC, ATM, ATRX, CCND1, BCL2, BCL6, BMI1, BRCAL, ZFP36L1, ZFP36L2, CDK6, CENPF, CHEK1, FOXN3, E2F1,
negative EP300, EZH2, HSP90ABL, HUS1, LIF, MDM4, CNOT2, CNOT4, NPM1, PKD2, PRKAR1A, PRKDC, PSMD1, PTEN, RB1, RBBP4,
BP [G0:0010948 |regulation of cell |  75/2564 1.61E-03 |RBL1, RRM2, SKP1, SOX4, TFDP1, TFDP2, TP53, TPR, WEEL, PCGF2, BTG2, HMGA2, SMC1A, KAT2B, BUB3, NMES,

cycle process

CTDSPL, GPNMB, STAG2, CBX3, CNOT1, MGA, RYBP, CBX5, SUZ12, SYF2, GIGYF2, CNOT7, DONSON, TRIAP1, DTL,
USP47, CNOT6, TAOK1, ZNF655, CDC73, PHC3, EPC1, TICRR, DCUN1D3, NACC2, CNOT6L, GEN1




positive
regulation of

CALM1, CALM2, CALM3, MTOR, HSP90AB1, JAK2, PPP1R12A, PPP2R5A, PTBP1, MAGI2, CAMTAL, NSMF, SLC39A10,

BP |G0:0035307 | protein 16/2564 1.68E-03
dephosphorylatio PPP1R15B, SPPL3, CNEP1R1
n
ventricular
BP |G0:0060412 |septum 16/2564 1.68E-03 |BMPR2, FGFR2, ID2, RBPJ, SMAD4, SMAD7, ROBO1, SOX4, TBX3, TGFB2, TGFBRL, TGFBR2, WNT5A, FZD1, SLIT2, SAV1
morphogenesis
cellulgr'protein-
BP |G0:0034629 gg”mtgig;”g 11/2564 1.70E-03 | SMAD7, SGCD, EZR, WASL, KLHL21, SNAPIN, NDC1, CEP72, SEH1L, NACC2, MZT1
localization
, microtubule DYRK1A, FGF13, GOLGA2, STMN1, MAP1B, MAP2, MECP2, MET, RAC1, CDK5R1, RANBP9, MAPRE1, CAMSAP2, EML2, NIN,
BP | GO:0046785| 1 merization 23/2564 1.758-03 | Tppp3 NDE1, CEP192, SLAIN2, NDEL1, NAV3, CAMSAP1, MZT1
nephron
BP | 500072088 | epithelum 23/2564 175603 |BCL2, FGF2, GATAS, LIF, SMAD4, PBX1, PKD2, PTCHI, SIX1, SOX9, STAT1, VEGFA, WNT1, WNT2B, MAGED1, KLHL3, SIX4,
. AHI1, LGR4, LZTS2, OSR1, NPNT, FMN1
morphogenesis
embryonic RUNX2, COL1A1, DLX2, FGFR2, GNAS, HOXA1, HOXA5, HOXA9, HOXC9, HOXC11, HOXD10, SMAD2, MEF2C, MMP16, PBX1,
BP |G0:0048706 | skeletal system 33/2564 1.76E-03 | PDGFRA, SIX1, SP3, ZEB1, TGFBR1, TGFBR2, WNT5A, PCGF2, MED12, SLC35D1, SATB2, NIPBL, SLC39A1, FLVCRL, SIX4,
development KIAA1217, ALX4, OSR1
requlation of ADAM10, APP, ARF4, ARF6, RHOA, BDNF, CDH2, DAG1, DBN1, EPHA4, EPHB1, EPHB2, GPC4, FMR1, FYN, GPMGA,
8p | co:00s0807 | %a o 50/2564 177603 | CAPRINL, MEF2C, NEDD4, NRCAM, NTRK2, OPAL, PAFAH1B1, PCDHS, RELN, PTEN, SIX1, SPARC, TIAML, UBE3A, VCP,
' o}’ arﬁ’izaﬁon : WNTS5A, FZD1, CDK5R1, NRXN1, DNM1L, ABI2, SEMA4D, PDLIM5, ADNP, SLC7A11, FLRT3, FLRT2, CHMP2B, ABHD17B,
9 SIX4, SSH1, CTTNBP2, LRRK2, MDGAL
circadian
_ : AHR, ZFHX3, EGR1, GFPT1, HNRNPU, ID2, KMT2A, NPAS2, PPARA, PPP1CC, KDM5A, RORA, NRIP1, MAGED1, CLOCK,
BP G0:0032922 | regulation of - 20/2564 1.77E-03 NAMPT, NCOA2, KDM2A, MYCBP2, LGR4
gene expression
negative
BP |G0:0046621 | regulation of 15/2564 1.79E-03 | FXN, G6PD, GJAL, JARID2, MEIS1, PPARA, PTEN, STK3, STK4, TGFBR2, YY1, WWC1, WWC3, SAV1, WWC2
organ growth
positive JAG1, ANXAL, RHOA, AXL, BCL6, ZFP36L1, CA2, RUNX1, RUNX3, CBFB, CREB1, ETS1, FOXO3, GATA3, GNAS, HMGBL,
BP [G0:1903708 | regulation of 44/2564 1.80E-03 |HMGB2, HOXAS, ID2, IL7R, IL12A, INHBA, LIF, CD46, MED1, PRKCA, RARA, RB1, STAT1, STAT3, TGFBR2, KLF10, TNFSF4,
hemopoiesis XBP1, TNFSF11, SOCS5, RASGRP1, TRIB1, MALTL, ZBTB1, LEF1, ZMIZ1, TMEM64, ATP11C
, neural crest cell JAG1, BMPR1A, EDN1, ERBB4, FN1, NRG1, PITX2, MAPK1, RET, SNAI2, SOX9, SEMATA, NRP1, SEMASA, NOLC1, ZEB2,
BP  [GO:0014082 | 4o\ elopment 24/2564 1.81E-03 | ppcpe, SEMA4D, SEMA3C, COROLC, SEMAAC, SEMAGA, FAM172A, KBTBDS
protein- ADAM10, ATM, DAGL, DBN1, EFNB2, GPC4, GLE1, HIP1, HNRNPA2B1, HNRNPU, AGFG1, KIF5C, TNPO1, SMAD7, RABSA,
8P | co:0031503 | Containing 61/2564 185£.03 |NPML OPHN1, RELN, PURA, RAN, SRSF1, SRSF2, SRSF6, SRSF7, SGCD, SNAP25, TPR, TSC1, EZR, XPO1, SLBP, STX7,
' complex : NUMB, RAB11A, WASL, KIF3B, ZC3H11A, SMG7, KLHL21, RBM8A, NXF1, SMG1, GRIP1, SNAPIN, ADAM22, CPSF2, NDC1,
localization CEP72, ANKS1B, THOC2, IFT80, TTC21B, SEHIL, FYTTD1, LTV1, YTHDC1, TTC30A, NACC2, LCAS5, NUP43, MZT1
8p | Go-0044774 mt'g’“r‘i’tDNA 20/2564 188E.03 |ATM, CCND1, FOXNS, ATF2, E2F1, EP300, HUS1, MDM4, MSH2, CNOT2, CNOT4, PRKDC, SOX4, TFDP1, TFDP2, TP53, BTG,
' Chegkp%im : HMGA2, CNOT1, SYF2, GIGYF2, CNOT7, DONSON, TRIAP1, TIPIN, CNOT6, TAOK1, TICRR, CNOT6L
regulation of
8P | co1904020 |Cyclin-dependent | oo e, 188E.03 |ACTB, APC, CCND1, CCNA2, CCND2, CCNG1, CCNT1, CCNT2, CDC25A, CKS1B, GTF2H1, HSP90ABL, IPO5, PKD2, PTEN,
' protein kinase : ADAM17, NR2F2, TNFAIP3, KAT2B, CDK5R1, CCNE2, IPO7, HEXIM1, CCNI, GTPBP4, CCNJ, CAMK2N1, BCCIP, CCNYL1
activity
BP |G0:0050779 Egls‘t\abmzaﬁon 13/2564 1.89E-03 | ZFP36L1, ZFP36L2, ROCK1, ROCK2, PUM1, HNRNPR, CPEB3, GIGYF2, TRIM71, RC3H1, RBM24, CNOT6L, YTHDF3
requlation of cell ANXAL, ATM, ATP2B4, CCND1, BCL2, BID, CCND2, CDK6, DDX3X, E2F1, EP300, EZH2, ID2, MDM4, CNOT2, CNOT4, PKD2,
BP | G0:1902806 | cycle G1/S 47/2564 180E.03 |PRKDC, PTEN, RB1, RBLL, SOX4, ADAM17, TFDP1, TFDP2, TP53, UBE2E2, WEEL, BTG2, CUL4B, CTDSPL, GPNMB, CNOT1,

phase transition

PLCB1, ANKRD17, GIGYF2, CNOT7, TRIAP1, KMT2E, MEPCE, CNOT6, ZNF655, CDC73, DCUN1D3, NACC2, CNOT6L,
STXBP4




actin

ABL2, ANXA1, RHOA, CDC42, CXADR, EPS8, PTK2B, FER, GABL, KIT, MKLN1, MYH9, NOTCH2, NTF3, PDGFRA, PTK7, RALA,

BP 1G0:0031532 fé’é?;gﬁ'i;’;{;n 28/2564 1.89E-03 | pAp2A, EZR, PIP5K1A, NRP1, CD2AP. AUTS2, MINK1, PARVA, ANTXR1, WHAMM, RICTOR
regulation of AR, RHOA, CDC42, CLTC, ESR1, GPC4, MTOR, GATA3, HGF, LIF, MLLT3, PSMD1, PTEN, PTK7, RAC1, SFRP2, SIX1, SNAI2,
BP [G0:1905330 | morphogenesis 43/2564 1.89E-03 | SOX9, STATL, TIAM1, VEGFA, WNT1, WNT5A, WNT2B, FZD5, FZD3, FZD1, FZD4, MAGED1, MAGI2, MED12, DAAM1, FOXP1,
of an epithelium SIX4, AHI1, LGR4, BTBD7, NTN4, SMURF2, VANGL1, PHLDB2, PRICKLE2
regulation of
_ adherens ARF6, RHOA, GPM6B, LIMS1, LRP1, PTEN, PTPRJ, RAC1, ROCK1, SLC9A1, THBS1, TSC1, VEGFA, NRP1, MAP4K4, ROCK2,
BP  [GO:1903391 {4 ction 21/2564 1.89E-03 | gk, IQSEC1, COROILC, PHLDB2, FMN1
organization
positive
_ regulation of ) CALM1, CALM2, CALM3, MTOR, HSP90AB1, JAK2, MEF2C, PPP1R12A, PPP2R5A, PTBP1, MAGI2, CAMTAL, NSMF,
BP | G0:0035306 | jonnosphorylatio | 19/2564 1.99B-03 | 5| c39A10, MTMRY, PPP1R15B, SPPL3, NPNT, CNEP1R1
n
establishment of
protein ANK3, ACSL3, GOLGA4, RAB8A, NSF, SPTBN1, BLZF1, RAB11A, VAMP3, SEC16A, OPTN, RAB10, GGA3, GRIP1, GOLGA7
BP [G0:0061951 I’;:;gilrﬁ:tlon to 19/2564 1.99E-03 | 5o pHAL. GOPC, KIFL3A, GOLPH3
membrane
, DST, FMR1, KIF5B, KIF5C, MAP2, OPA1, PAFAH1B1, RAB27B, SPAST, KIF3B, AP3M2, RAB21, KIF1B, SNAPIN, KIF4A, AP3ML1,
BP G0:0098930 | axonal transport 19/2564 1.99E-03 ARLSB, TRAK2, NDEL1
endocrine ADCYAP1, ANXA1, BMPR1A, CDK6, CREB1, ETS1, GATA3, GATA6, GSK3B, HOXAS5, RBPJ, IL6R, INSR, SMAD2, NEUROD1,
BP [G0:0035270 | system 33/2564 1.99E-03 |NF1, PBX1, PDGFRA, PITX1, PITX2, POU3F2, MAPK1, SIX1, SOX2, SOX4, SOX9, SRF, TGFBR1, THRB, WNT5A, EIF2AK3,
development ONECUT2, CLOCK
phosphatidylinosi
. tol-3-phosphate
BP [GO:0036092 | puicoih e 8/2564 1.99E-03 | ATM, INPP4A, PIK3C2A, PIK3C3, PIK3CB, PIK3CG, PIK3R3, PIKFYVE
process
positive
regulation of
extrinsi(_:
BP |G0:1902043 2%?1%?;;: 8/2564 1.99E-03 |BMPR1B, PTEN, SKIL, STK3, STK4, THBS1, TIMP3, FAF1
pathway via
death domain
receptors
ADCYAP1, APP, ZFP36L1, ZFP36L2, CD44, DUSP4, EPHB1, EPHB2, ERBB2, ERBB4, F2R, F2RL1, PTK2B, FGF2, FGFR3,
ERK1 and ERK2 FGFR2, FLT1, FN1, GCNT2, GNAI2, HMGB1, HMGCR, IGF1, ITGAV, KIT, LIF, LRP1, SMAD4, NOTCH2, P2RY1, PDGFRA,
BP [G0:0070371 | o 67/2564 2.03E-03 |MED1, PRKCA, MAPK1, PTEN, PTPRR, RAP1B, CCL20, SLAMF1, SOX9, TIAM1, TIMP3, TLR4, EZR, SEMA7A, TNFSF11,
EIF3A, FGF18, NRP1, AKAP12, RAPGEF2, RANBP9, RASGRP1, SPRY1, SPRY2, TNIP1, GPNMB, FRS2, DSTYK, ERRFI1,
CAMK2N1, SLC30A10, LMO3, SEMAGA, PDGFD, SPRED1, NPNT
regulation of ATM, ATRX, BCL6, BRCA1, CAMK2D, CHEK1, FMR1, GATA3, JARID2, LIF, SMAD4, MECP2, KMT2A, MLLT6, NAP1L2, KDM5A,
BP |G0:0031056 | histone 36/2564 2.05E-03 | SKI, SNAI2, TP53, VEGFA, RPS6KAS5, TRIP12, RNF40, CTCF, MTF2, NIPBL, ZNF451, AUTS2, PHF19, UBRS5, RIF1, SETDS5,
modification KMT2E, TET1, LRRK2, JDP2
positive
BP [G0:0045793 | regulation of cell 712564 2.07E-03 |ATP7A, EDN1, HSP90AB1, RET, RB1CC1, AKT3, TMEM123
size
BP |G0:0060736 Sﬁga}fﬁe gland 712564 2.07E-03 |AR, ESR1, FGFR2, PLAG1, PTEN, SOX9, UBE3A
regulation of
BP [G0:2000615 | histone H3-K9 7/2564 2.07E-03 |BRCA1, CHEK1, GATA3, SMAD4, KMT2A, NAP1L2, ZNF451

acetylation




microtubule

APC, DYRKI1A, FGF13, GOLGA2, STMN1, MAP1B, MAP2, MECP2, MET, MID1, RAC1, SPAST, CDK5R1, RANBP9, MAPREL1,

BP ]G0:0031109 Sggﬂyeﬁéﬁtz";ﬂo"r{ 30/2564 214803 | CAMSAP2, EML2, NIN, TPPP3, NDE1, CEP192, TAOK1, SLAIN2, MID1IP1, NDEL1, NAV3, CCSAP, TTBK2, CAMSAP1, MZT1
ATP2B1, BCL2, BMPR2, CBL, COL1A1, DSC2, EIF2S1, MTOR, FYN, GLUL, HFE, TNC, LAMP2, FADS1, MAP3K5, NFE2L2,
8p | Go0031660 |CENUar response [ o oers, »15E-03 | OPAL P2RY1, PIK3C3, MED1, PRKAAL MAPK1, PTGS2, SNAI2, SRF, KLF10, TP53, TSC1, WNT2B, XBP1, PPM1D, NCOAL,
: to nutrient levels : MTMR3, EIF2AK3, DNM1L, NAMPT, SIK2, SZT2, GABARAPL1, SESN1, TNRC6A, DNAJC15, BCL11A, SLC38A2, SSH1, RRAGD,
CPEB4, SEH1L, SESN2, LRRK2, SESN3, C120rf66, SIK1
embryonic
8P | G0:0048701 | cranial skeleton 16/2564 2 15E-03 EIL)J(IXXZ, DLX2, FGFR2, GNAS, HOXA1, SMAD2, MEF2C, MMP16, PDGFRA, SIX1, TGFBR1, TGFBR2, MED12, NIPBL, SLC39A1,
morphogenesis
ADD3, APC, ATM, ATRX, BRCA1, CAPZA1, CAPZA2, CENPF, CHEK1, DYRK1A, EPS8, ERCC1, FGF13, FXN, HGF, HNRNPC,
negative HNRNPU, IGF1, INSIG1, JARID2, STMN1, LIF, SMAD4, MAP1B, MAP2, MAP4, MET, MID1, MLLT6, MTM1, NPM1, OPAL,
8p | Go:0010630 | reulation of - 5 10E.03 | PRKARILA, KDM5A, SKI, SPTANL, SPTBNL, TMSB4X, TP53, TPR, KAT2B, BUB3, TRIP12, SLIT2, CCP110, TBC1D4, DNMAL,
: organelle : RAD50, WASF2, NME6, VAT1, ARFGEF1, MTF2, MAPREL, SWAP70, PHF8, CAMSAP2, EML2, ZNF451, TMEM14A, ATAD2,
organization TMOD3, TMOD2, UBR5, TRIAPL, TAOKZL, FNIP2, MID1IP1, CEP97, TETL, TNKS2, ANKRD27, NAV3, PHLDB2, LRRK2, MTPN,
TTBK2, CAMSAPL, DCP2, GEN1
positive
regulation of
BP |G0:0032516 | phosphoprotein 10/2564 2.19E-03 |CALM1, CALM2, CALM3, MTOR, HSP90AB1, JAK2, PPP1R12A, MAGI2, SLC39A10, PPP1R158
phosphatase
activity
regulation of
. bicellular tight
BP |GO:2000810 |/ io 10/2564 2.19E-03 |RUNXL, CBFB, GJAL, ROCK1, SNAI2, TIP1, FZD5, CLDN1, ROCK2, OCLN
assembly
regulation of APP, ARF1, CREB1, DBNL1, EIFAEBP2, EPHA4, EPHB2, PTK2B, FGF14, FMR1, GSK3B, KCNJ10, KIT, MAP1B, MECP2, MEF2C,
BP [G0:0048167 | synaptic 4412564 2.22E-03 |RABSA, MME, NF1, NTRK2, SERPINE2, MAPK1, RELN, PTEN, PTGS2, RARA, SNAP25, SRF, STAU1, STXBP1, RAB11A,
plasticity RAPGEF2, RIMS3, CPEB3, RAB3GAP1, SHANK2, RIMS1, UNC13A, SLC24A2, NSMF, SSH1, YTHDF1, JPH3, TSHZ3
regulation of
ubiquitin- CSNK2A1, PTK2B, FOXF2, GNA12, GSK3B, HFE, UBE2K, HSP90AB1, SMAD7, MTM1, NFE2L2, PTEN, RAD23A, UBE3A, VCP,
BP |G0:2000058 | dependent 37/2564 2.22E-03 |WNTL1, USP7, RNF14, SOCSS5, N4BP1, RNF144A, TRIB1, RNF139, RYBP, ARIH1, TRIB2, HIPK2, SENP1, UBQLN2, UBQLNL,
protein catabolic UBXN1, WAC, LRRK2, SOCS4, RNF19B, RNF217, RNF144B
process
equlation of ANK3, APP, ARF1, ATP1A2, ATP1B1, ATP2B4, ATP7A, CACNALC, CACNA2D1, CALM1, CALM2, CALM3, CAMK2D, CLIC2,
Ca%on CTSS, DIAPH1, DMD, STOM, EPHB2, F2R, PTK2B, FGF12, FGF14, FKBP1A, FMRL, FYN, G6PD, GEM, GLRX, GRIA2, HSPA2,
BP  [G0:1904062 | 2100 e 71/2564 2.27E-03 |KCNC2, KCNJ2, KIF5B, MEF2C, MYOSA, NEDD4, PDE4D, PIK3CG, PKD2, PLCG1, PRKCE, RELN, PTEN, PTPN3, SLCOAL,
tranenort TMSB4X, UTRN, SLMAP, OXSR1, SHANK2, GPD1L, STK39, UBQLN1, KCNIP3, MINK1, CAB39, KLHL24, TMEM38B, JPH1,
p JPH3, HECW2, SLC30A5, WNK1, WNK3, SESTD1, OSR1, ALG10B, ANO6, LRRC55, KCNRG
APC, ATP2B1, ATP6V1A, ZFP36L1, EGRL, EIF4EBP2, FER, FOXO3, MTOR, GAB1, GNAI2, GRB14, GSK3B, IGF1R, INPPL1,
respOnse (o INSR, RABSA, MYOBA, OPAL, PIK3C2A, PIK3R1, PKM, PPARA, PRKAAL, PRKCB, PRKDC, PTEN, PTPRE, RPS6KB1, SRSF6,
BP |[G0:0032868 insS”n 50/2564 2.28E-03 |SLC9A1, SORL1, SP1, STATL, TSC1, XBP1, PIK3R3, USO1, SOCS2, KAT2B, ATP6V1G1, EPM2AIP1, TBC1D4, SORBSI,
RAB10, SIK2, RHOQ, APPL1, ATP6V1H, ERRFIL, PHIP, DENNDA4C, ZNF106, NDEL1, SESN2, ACVR1C, CPEB2, SESN3,
STXBP4
positive
BP [G0:0040019 ;?f]lg'r;g‘r’]?c"f 15/2564 2.32E-03 | AR, DAGL, GATA3, IGF1, PAFAH1B1, SIX1, NR2C2, WNT1, WNT2B, B4GALT5, PLCB1, SIX4, PHLDB2, OSR1, AMOT
development
requlation of Ras ABL2, ABR, ARF6, BCL6, CBL, CRK, ECT2, EPHB2, EPSS8, F2R, F2RL1, LPAR4, NRG1, IGF1, ITGA3, JAK2, STMN1, MET, NF1,
8p | Go:0046578 rgtein kgl 5312564 »36E.03 | NOTCH2, OPHNI, RACL, RASAL, ROBOL, SOS2, TGFB2, TIAM1, TRIO, SHOC2, CUL3, NRP1, MAP4K4, IQSEC1, MFN2,
: fransdu Ct?on : RASGRP1, RASA4, SPRY1, SPRY2, NET1, VAV3, ARFGEF1, AKAP13, PSD3, ARHGEF12, AUTS2, FBXOS, ITSN2, ARHGEF3,
RALGPS2, CDC42SE1, CDC42SE2, PLEKHG1, ALS2
regulation of
BP |G0:0060236 | mitotic spindle 14/2564 2.48E-03 |CLTC, HNRNPU, TPR, SMC1A, STAGL, STAG2, TPX2, CHMP2B, GPSM2, CHMP5, CHMP1B, CEP97, MAP9, CCSAP

organization




cellular response

ANXAL, ATP7A, AXL, BCL2, CCNAZ2, CRK, CYP1B1, ECT2, EIF2S1, ETS1, EZH2, FANCC, FER, FOXO3, FXN, FYN, G6PD, HGF,
JAK2, KCNC2, MCL1, MAP3K5, MET, MMP2, MTR, NFE2L2, NR4A2, PAWR, PDGFRA, PKD2, PRKAAL, MAPK1, PTPRK, REST,

BP | G0:0034599 | to oxidative 64/2564 2.48E-03 |SOD2, STAUL, TLR4. TNFAIP3, TP53, TSC1, WNT1, PCGF2, FZD1, PRKRA, NET1, LANCL1, CAMKK2, ZNF277, SETX, SZT2,
stress SLC7A11, UBOLN1, OXR1, SMPD3, PLEKHA1, PDGFD, SESN2, CHD6, TP53INP1, LRRK2, CPEB2, NCOA7, VKORCIL1,
MSRB3
, body ASPH, COL1AL, DAGL, EP300, GNAS, MMP2, PDGFRA, SKI, SGPLL, RAB3GAP1, NIPBL, TIPARP, FLVCRL, LEF1, PLEKHAL,
BP  [GO0010171 |0 esis 17/2564 248E-03 | ARewia PHLDES
phosphatidylinosi
80 | co00ssasa| 1712564 > 48E.03 Elﬁﬁ%%ﬁ!?@ﬁ% Ex(ﬁclzzsé BP|K3CG, PIK3R1, PIP4K2A, PIP5K1A, PIK3R3, SOCS2, SOCS6, SOCS5, SMG1, EFR3A, SOCS7,
phosphorylation ' '
negative
8p | co0032413 [f{fnus'?ntg’nq;‘;'ﬁg 23/2564 548603 |ANK3, ATP1A2, CALM1, CALM2, CALM3, CAMK2D, CLIC2, EPHB2, FGF12, FMR1, GEM, NEDD4, PKD2, PRKCE, PTEN,
: tanehortor : OXSR1, STK39, UBOLN1, CAB39, GOPC, HECW2, OSR1, KCNRG
activity
_ renal tubule BCL2, COL4AL, FGF2, GATA3, SMAD4, MEF2C, PBX1, PKD2, PTCHL, SIX1, SOX9, VEGFA, WNT1, WNT2B, MAGEDL, KLHL3,
BP  [GO:0061333 1 shogenesis 23/2564 248B-03 | gxa 'AHI1, LGR4, LZTS2, OSR1, NPNT, EMN1
_ nephron ] BCL2, FGF2, GATAS, LIF, SMAD4, PBX1, PKD2, PTCHL, SIX1, SOX9, STATL, VEGFA, WNTL, WNT2B, MAGED1, KLHL3, SIX4,
BP  [GO:0072028 [ 1 hogenesis 23/2564 248E-03 | A1 LGR4, LZTS2, OSRL, NPNT, FMN1
regulation of
8p | Go:1001870 | protem 2412564 »54E.03 |ADDS3, APC, ASPH, CAPZAL, CAPZA2, EPS8, F2RL1, FGF13, MAP1B, MID1, SPAST, SPTANL, SPTBN1, SEMASA, SWAP70,
e - CAMSAP2, TMOD3, TMOD2, TAOK1, MID1IP1, NAV3, MTPN, TTBK2, CAMSAP1
epolymerization
negative
regulation of
BP | GO:2000515 | CD4-positive, 12/2564 257E-03 | ANXAL, ARG2, BCL6, RUNXL, RUNX3, CBFB, HMGB1, SMAD7, TNFSF4, SOCS5, CD274, RC3H1
alpha-beta T cell
activation
_ . . AP1G1, SHROOM2, ATP7A, BCL2, ENL, KIT, MEF2C, MITE, MYOS5A, NF1, RAB1A, RAB27B, SNAI2, SPARC, RAB11A, USP13,
BP  1G0:0043473 | pigmentation 2712564 2578-03  17ER) BCL2L11, SZT2, SNAPIN, LEF1, KIF13A, VPS33A, VANGL1, ANKRD27, HPS4, MYSM1
regulation of
_ calcium- ATP2B4, CALM1, CALM2, CALM3, CAMK2D, CLIC2, DMD, ERBB3, PTK2B, FKBP1A, MTOR, GSK3B, NRG1, IGF1, [TPR1,
BP | GO:0050848 | 1o diated 2712564 2.578-03 | \iyO5A, PDE4D, PKD2, PTBP1, SLCIAL, NFATS5, CAMTAL, LMCD1, JPH1. JPH3, LRRK2, SPPL3
signaling
embryonic
_ RUNX2, DLX2, FGFR2, GNAS, HOXA1, HOXA5, HOXC9, HOXC11, HOXD10, SMAD2, MEF2C, MMP16, PDGFRA, SIX1, ZEB1,
BP  ]G0:0048704 | skeletal system 26/2564 2578-03 | TGERR1, TGFBR2, PCGF2, MED12, SATB2, NIPBL, SLC39A1, FLVCR1, SIX4, ALX4, OSR1
morphogenesis
rotein CBLB, COL1AL ECT2, FYN, GLUL, GSK3B, HNRNPU, KPNB1, KPNA3, KPNA4, TNPOL, IPO5, LIF, NF1, NFKBIA, PIK3RL,
_ in MED1, PPP3CA, MAPK1, PTGS2, RAN, SIX1, SKP1, SOX9, SP100, STAT3, TP53, TPR, XPO1, DCLK1, NOLC1, EIF2AK3, IPO7,
BP  1G0:0034504 'ﬁfggﬁf‘on to 57/2564 2.60E-03 | SyNE1, SUNL, CTDNEP1, CD2AP, KPNAG, APPL1, TOR1AIP1, PYGO1, IPO11, ZBTB7A, UBR5, SIX4, RBM22, NXT2, OTUD7B.
SESN2. RPAIN, LZTS2, TBRG1, LRRK2, TOR1AIP2, PIKFYVE, CNEP1R1, RGPD8
APC, ATM, ATRX, CCND1, BCL2, BCL6, BRCAL, ZFP36L1, ZFP36L2, BTGL, CDK6, CENPF, CHEKL, FOXN3, ATF2, E2FL,
negative EP300, EZH2, HUS1, MDM4, MSH2, NKX3-1, CNOT2, CNOT4, PKD2, PRKDC, PSMD1, PTEN, PTPN3, RB1, RBL1, SKP1, SOX4,
BP |G0:0045930 | regulation of 70/2564 262E-03 | TEDP1, TEDP2, TP53, TPR, WEEL, BTG2, FZD3, HMGA2, CDC14A, BUB3, MAGI2, NME6, CTDSPL, GPNMB, BTG3, CNOTL,
mitotic cell cycle SYF2, GIGYF2, CNOT7, DONSON, TRIAP1, HECA, NLE1, TIPIN, USP47, CNOT6, TAOKL, YTHDC2. NABP1, ZNF655, CDC73,
MCPH1, TICRR, DCUN1D3, NACC2, CNOT6L, GEN1
_ apical junction ] APC. RHOA, RUNXL, CBFB, ECT2, GJAL, PKN2, ROCKL, SNAI2, SRF, STRN, TJP1, VCL, FZD5, CLDN1, ROCK2, MPP5,
BP | GO:0043207 | SPCELLY 20/2564 262E-03 | photRh MO OGLN
, G1 DNA damage ATM, CCNDL1, E2F1, EP300, MDM4, CNOT2, CNOT4, PRKDC, SOX4, TFDP1, TFDP2, TP53, BTG2, CNOTL, GIGYF2, CNOT?,
BP  [GO:0044783 | oo cnoint 20/2564 2.62E-03  |\yAC, TRIAP1, CNOT6, CNOT6L
regulation of JAGL, CCND1, ZFP36L1, BTG1, RUNXL, CBFB, EZH2, GATA3, GSK3B, IDL, LIF, MAFG, SERPINEL, MED1, PTCH1, ROCKL,
BP |G0:0030856 | epithelial cell 38/2564 2.69E-03 | SRSF6, SOX9. STAT1, TBX3, ZEB1, VEGFA, VEZF1, NCOA3, KLF7, TP63, ROCK2, CLOCK, ZEB2, YAP1, WWTR1, GRHL1,

differentiation

ERRFI1, AHI1, ESRP1, APOLD1, KIAA1109, OSR1




positive
regulation of

PTK2B, FMR1, GSK3B, HSP90AAL, LDLR, LRP1, SMAD7, MSN, NFE2L2, PTEN, RAD23A, TNFAIP3, VCP, EZR, USP13, RNF14,

BP |G0:1903364 | cellular protein 35/2564 2.73E-03 | SOCSS5, RNF144A, RNF40, TRIB1, FAF1, RNF139, ARIH1, FBXL5, TRIB2, UBQLN2, UBQLN1, RNFT1, TMEM259, LRRK2,
catabolic SOCS4, RNF19B, RNF217, TMTC3, RNF144B
process
fa{’é?oerr?;iggig‘r"’th APP, FASLG, AREG, ARF4, CBL, CBLB, CDC42, DOK1, EREG, PTK2B, FER, GABL, HIP1, PIK3C2A, PIK3R1, PLCG1, PTPN3,
BP | GO:0007273| G22I P 31/2564 2.75E-03 |PTPN12, PTPRJ, SOX9, ADAM17, RPS6KA5, SOCS5, SPRY1, SPRY2, STAM2, SH3KBP1, ERRFI1, SLC30A10, MVB12B,
oathway SOCS4
, bone ACVR2B, ATP2B1, BMPR1A, BMPR1B, BMPR2, PTK2B, FBN2, FGFR3, FGFR2, GJAL, GPM6B, IGF1, LOX, MEF2C, NELLL,
BP | G0:0030282 yineralization 30/2564 284E-03 | ppRo PTGS2, SOX9, KLF10, EIF2AK3, MINPP1, GPNMB, GREM1, TMEM38B, LGR4, SMPD3, TXLNG, ANKH, OSR1, ANO6
cardiac ventricle JAG1, PRDM1, BMPR1A, BMPR2, FGFR2, FKBP1A, GATA3, NRGL, ID2, RBPJ, SMAD4, SMAD7, MDM4, MEF2C, MED1, PTK7,
BP |G0:0003231 33/2564 2.97E-03 |ROBO1, SFRP2, SOX4, TBX3, TGFB2, TGFBRL, TGFBR2, WNT5A, LUZP1, FZD1, SLIT2, SEMA3C, FRS2, HECTD1, SAV1,
development DCTN5, TMEM65
_ regulation of ] ACACB, BMPR1A, EDN1, ERBB4, FGF2, FGFR2, MTOR, G6PD, GATA6, GJAL, IGF1, RBPJ, JARID2, MEF2C, MEIS1, PPARA,
BP [GO:0060420 {02t growth 2412564 3.03E-03  |\1APK1, PTEN, TGFBRL, TGFBR2, YY1, BASPL, YAPL, SAV1
regulation of
8P | 00051893 | focal adhesion 19/2564 3.03E.03 Eggé,l(cspgﬂsﬁbgyls:bhﬁpl, PTEN, PTPRJ, RAC1, ROCK1, SLC9A1, THBS1, TSC1, VEGFA, NRP1, MAP4K4, ROCK2, SLK,
assembly ’ '
regulation of cell-
, substrate RHOA, GPM6B, LIMS1, LRP1, PTEN, PTPRJ, RAC1, ROCK1, SLC9A1, THBS1, TSC1, VEGFA, NRP1, MAP4K4, ROCK2, SLK,
BP  [G0:0090100 | 19/2564 3.03E-03 | COROLC PHLDB2 EMNL
assembly
positive FASLG, RHOA, ATM, ATF2, EFNB2, EGR1, EIF2S1, FOXO3, MTOR, FYN, GSK3B, MCL1, MAP3K5, NF1, REST, MAP2K4
BP 1G0:1901216 L‘Z%ﬂ?;'gggh 26/2564 3.03B-03 | 7GER2, TLR4, TP53, TP53BP2, WNT5A, PICALM, CDKSR1, BCL2L11, SSH1, DDIT4
embrvonic limb BMPR1A, CACNALC, RUNX2, CREBBP, EN1, FBN2, GJAL, GNA12, GNAS, HOXA9, HOXC11, HOXD10, SMAD4, MBNLL, PBX1,
BP |G0:0030326 Y : 32/2564 3.07E-03 |PITX1, MED1, PTCH1, SFRP2, SKI, TBX3, TGFB2, WNT5A, RECK, TP63, BCL2L11, NIPBL, FLVCR1, LEF1, ALX4, LMBR1,
morphogenesis OSR1
embryonic BMPR1A, CACNALC, RUNX2, CREBBP, EN1, FBN2, GJAL, GNA12, GNAS, HOXA9, HOXC11, HOXD10, SMAD4, MBNLL, PBX1,
BP |G0:0035113 | appendage 32/2564 3.07E-03 |PITX1, MED1, PTCH1, SFRP2, SKI, TBX3, TGFB2, WNT5A, RECK, TP63, BCL2L11, NIPBL, FLVCRL, LEF1, ALX4, LMBRL,
morphogenesis OSR1
ATM, ZFP36L1, ZFP36L2, DDX5, DDX6, E2F1, ETF1, FMR1, MTOR, GSPT1, HNRNPC, HNRNPU, TNPO1, RPSA, CNOT2,
CNOT4, NPM1, PPP2R2A, PRKCA, PSMD1, RNASEL, ROCK1, RPL22, RPL28, RPL37, RPS16, RPS27A, VIM, XPO1, YWHAB,
8p | Go:0006402 | MRNA catabolic 24/2564 311E.03 |BTG2, FXR1 PABPC4, ROCK2, PUM1, SMG7, PAN2, RBMSA, TOB1, HNRNPR, IGF2BP3, HBS1L, CPEB3, DIS3, CNOTI,
' process : SAMDA4A, SMG1, TNRC6B, LARP1, PUM2, GIGYF2, SERBP1, AGO1, PABPC1, AGO2, TNRC6A, CNOT7, MYEF2, LSM7,
DCP1A, ZC3HAV1, CNOT6, TNRC6C, TRIM71, NUDT16, RC3H1, DCP2, AGO3, AGO4, PDE12, RBM24, CNOT6L, YTHDF3,
PAN3
establishment of ATM, ZFP36L1, FMR1, GLE1, HNRNPA2B1, HNRNPU, AGFG1, KIF5C, NPM1, PURA, RAN, SRSF1, SRSF2, SRSF6, SRSF7,
BP | G0:0051236 [ X joeniort O | 45/2564 3.20E-03 |TGFBR2, TPR, TSC1, XPO1, SLBP, QKI, ZC3H11A, SMG7, G3BP2, RBM8A, NXF1, IGF2BP3, KHDRBS1, XPO7, SMG1, BICD2,
CPSF2, RBM27, NDC1, NXT2, PARP11, THOC2, XPO5, RBM26, SEH1L, FYTTDL1, LTV1, YTHDC1, HNRNPA3, NUP43
BP |G0:0001825 fbo"';‘;t;’t‘i:gﬁt 14/2564 3.27E-03 | GABPA, TM4SF1, MFNG, CNOT2, SKIL, SP3, SRF, CUL3, MFN2, RRP7A, NLE1, RTN4, TET1, RPL7L1
otein. ADD3, APC, ASPH, CAPZAL, CAPZA2, EPS8, ETF1, F2RL1, FGF13, GLEL, GSK3B, GSPTL, IGF1R, INSR, KIF5B, LAMP2,
it STMN1, MAP1B, MID1, NSF, SH3GL1, SMARCC2, SMARCD1, SMARCEL, SPAST, SPTANL, SPTBN1, VCP, WNT1, FZD5,
BP |G0:0032984 00 Iexg 68/2564 3.29E-03 |ARID1A, FZD1, SEMABA, IST1, MRPL19, IRAK3, SETX, SWAP70, CAMSAP2, SNAPIN, GABARAPL1, CHMP2B, TMOD3,
disagsembl TMOD2, UBQLN1, MRPL4, CHMP5, VTAL, MRPS33, MTRF1L, DDIT4, PBRM1, OGFOD1, CHMP1B, TAOK1, EPG5, MID1IP1,
y MRPS35, MRPS14, MRPL44, VPS33A, FYCO1, NAV3, CCSAP, MTPN, TTBK2, CAMSAP1, ARID2
response to
BP [G0:0036119 | platelet-derived 10/2564 3.29E-03 |ATP7A, CBL, CCNA2, CREB1, FER, FYN, HAS2, YES1, ERRFI1, PDGFD

growth factor




regulation of
synaptic

ADCYAP1, ATP1A2, CDH2, PTK2B, GLUL, GRIK3, GRM3, MEF2C, OPHN1, SERPINE2, RELN, PTGS2, STXBP1, NRXN1,

BP | GO:0051966 | (o nsmission, 21/2564 3.37E-03 | RAB3GAP1, SHANK2, UNC13A, TSHZ3, ATAD1, LRRK2, TPRG1L
glutamatergic
8 cell ATM, BCL2, BCL6, ZFP36L1, ZFP36L2, CEBPG, KLF6, EP300, PTK2B, ID2, RBPJ, INHBA, KIT, MFNG, MSH2, NOTCH2, PIK3R1,
BP [G0:0030183|"%. - 33/2564 3.38E-03 | PRKDC, PTPRJ, SP3, ADAM17, TP53, TPD52, XBP1, MALT1, ZBTB1, PLCL2, CLCF1, ZBTB7A, DOCK10, DOCK11, ATP11C,
differentiation IRE2BP?
P:gjg‘t’ign of cell ATM, CCND1, BCL2, CDK6, E2F1, EP300, EZH2, MDM4, CNOT2, CNOT4, PKD2, PRKDC, PTEN, RB1, RBL1, SOX4, TFDP1,
BP |G0O:1902807 Cy%Ie o1/S 33/2564 3.38E-03 | TFDP2, TP53, WEEL, BTG2, CTDSPL, GPNMB, CNOT1, GIGYF2, CNOT7, TRIAP1, CNOT6, ZNF655, CDC73, DCUN1D3,
phase transition NACC2, CNOT6L
BP |G0:0031054 g:g:ggmg 8/2564 3.42E-03 |PRKRA, DICER1, AGO1, AGO2, MRPL44, AGO3, AGO4, LIN28B
regulation of
8P | co-0060638 | MOrPhogenesis 18/2564 343E.03 |AR. ESR1 FGFR2, HGF, SIX1, SNAI2, SOX9, VEGFA, WNT5A, WNT2B, MAGED1, SIX4, BCL11A, LGR4, BTBD7, RTN4, NTN4,
’ of a branching ) LRRK2
structure
protein K48-
8P | co:0070036 | iked 18/2564 343c.03 | UBE2K, RNF4, SKP2, TNFAIP3, UBE2A, UBE2D1, UBE2D3, UBE2E2, UBE2H, UBESA, KLHL3, UBRS, UBE2D4, TRIM44, PELI1,
ked SYVN1, UBE2Q2, RNF187
ubiquitination
regulation of
BP | G0:0000183 | kidney - 3.43E-03 gcsagi, GATAS3, IL6R, LIF, RET, SIX1, SOX9, STAT1, VEGFA, WNT2B, MAGED1, BASP1, YAP1, WWTR1, SIX4, LGR4, PDGFD,
development
positivg
BP [G0:0010765 ;%%Li’m?gn"f 13/2564 3.43E-03 | ANK3, ARF1, ATP1B1, DMD, FGF12, GLRX, KIF5B, MLLT6, SLC9A1, AHCYL1, GPD1L, WNK1, WNK3
transport
positivg
BP |G0:0010922 Li%“s'gﬂg?agfe 13/2564 3.43E-03 | CALML1, CALM2, CALM3, MTOR, HSP90ABL, JAK2, MEF2C, PPP1R12A, MAGI2, SLC39A10, MTMRY, PPP1R158, NPNT
activity
positive
regulation of
plasma APC, ATP7A, CDC42, EPS8, F2RL1, FMR1, MTOR, GPMBA, KIT, RACL, RALA, SRF, TGFBR1, WNT1, NRP1, WASL, CCP110
BP | Co0iz003 Eoeumng;%ngen 2712564 3.46E-03 | \\ASF2, CDC42EP3, NCKAP1, RHOQ, AUTS2, FNBP1L, CCDC88A, AKIRIN1, NDEL1, DOCK11
projection
assembly
inter!eukin-lz-
8p | Go:0035720 | Mediated 16/2564 346E.03 |ARFL CAPZAL, CDC42, HNRNPA2B1, HNRNPF, IL12A, JAK2, LMNB1, MSN, MTAP, PAK2, RALA, RAP1B, SOD2, PLCBL,
signaling PDCD4
pathway
BP |G0:0042551 ”me;tL‘;gti on 16/2564 3.46E-03 | APP, BCL2, MTOR, MECP2, NRCAM, NR4A2, OPAL, RB1, RET, BAGALT6, BAGALT5, CNTNAP2, BCL11A, NTN4, LRRK2, GLDN
vesicle transport KIF5B, MAP2, PAFAH1B1, RAB1A, KIF3B, KIF23, RASGRP1, AP3M2, KIF1B, SNAPIN, AP3M1, NDE1, KIF13A, TRAK2, FYCO1
BP |G0:0047496 |along 16/2564 3.46E-03 | DeLs ' ' ' ' ' ' ' ’ , ' ’ ' ' ,
microtubule
response to
BP |G0:0070849 |epidermal growth|  16/2564 3.46E-03 |ZFP36L1, ZFP36L2, CBL, COL1Al, EEF1A1, ERBB2, ERBB4, ID1, PLCG1, MED1, MAPK1, PTPN12, SNAI2, SOX9, TPR, ERRFI1
factor
positive
BP | G0:0031954 | regulation of 11/2564 3.46E-03 |CALM1, CALM2, CALM3, RAP2A, RAP2B, VEGFA, RAD50, GPNMB, GREM1, RAP2C, PDGFD

protein




autophosphorylat
ion

regulation of

ryanodine-
BP |G0:0060314 | sensitive 11/2564 3.46E-03 | CALM1, CALM2, CALM3, CAMK2D, CLIC2, DMD, FKBP1A, PDE4D, PKD2, JPH1, JPH3
calcium-release
channel activity
prostate gland
BP | G0:0060740 | epithelium 11/2564 3.46E-03 |AR, ESR1, FGFR2, FOXAL, TNC, ID4, NKX3-1, SOX9, WNT5A, TP63, FRS2
morphogenesis
, cardiac cell JAGL, CXADR, EDN1, MTOR, G6PD, HNRNPU, IGF1, SMAD4, MEF2A, MYH10, PDGFRA, PPARA, MAP2K4, SGCB, SGCD,
BP | GO:0055006 | o\ elopment 26/2564 3:48E-03 | Spr TBX3, VEGFA, YY1, SORBS2, SPRY1, NEBL, PDLIM5, AKAP13, PDCD4, MYLK3
regulation of
protein ACTB, AR, ARF6, CLTC, EPHB2, ACSL3, ITGA3, KIF5B, LRP1, PIK3R1, PPP2R5A, PRKCE, SPTBN1, EZR, PICALM, STX7
BP  1G0:1903076 ";’Ig;"r'ﬁ:“o” to 26/2564 348E-03 | NUMB, RAB11A, TMEMS59, VTI1B, SORBS1, RABL1FIP2, RHOQ, APPL1, GOPC, WNK3
membrane
MIRNA
BP |G0:0010586 | metabolic 12/2564 3.49E-03 |NFKB1, RAN, PRKRA, DICER1, AGO1, AGO2, DGCRS, XPO5, TRIM71, RC3H1, AGO4, LIN28B
process
positive
, regulation of ATM, BCL6, BRCAL, FMR1, GATA3, JARID2, LIF, SMAD4, MECP2, KMT2A, NAP1L2, SNAI2, TP53, VEGFA, RPS6KAS5, RNFA40,
BP | GO:0031058 | higione 25/2564 3:49E-03 | \ITE2 NIPBL, AUTS2, PHF19, RIF1, KMT2E, TET1, LRRK2, JDP2
modification
regulation of
proteolysis CSNK2A1, EPHA4, PTK2B, FOXF2, FMR1, GNA12, GSK3B, HFE, UBE2K, HSP90AB1, SMAD7, MTM1, NFE2L2, OPHN1, PTEN,
8 | Go:1903050 | MVOIved in 2812564 350E.03 | RAD23A, TMFL, UBE3A, VCP, WNT1, USP7, USP13, RNF14, SOCS5, N4BP1, RNFL44A, RNF40, TRIBL, RNF139, RYBP, ARIHL,
: cellular protein : TRIB2, HIPK2, USP25, SENP1, UBQLN2, UBQLN1, UBXN1, RNFT1, WAC, YOD1, TMEM259, LRRK2, SOCS4, RNF19B,
catabolic RNF217, TMTC3, RNF144B
process
regulation of ATM, BCL2, BID, BRCAL, CD44, CEBPG, CHEKL, DDX5, DYRK1A, ERCCL, EYA4, FMR1, HMGB1, HNRNPK, MCL1, NKX3-1,
, NPAS2, POLH, PRKDC, SFRP2, SKIL, SNAI2, NEK4, TP53, TP53BP1, TPT1, UBE2V2, USP1, DEK, HMGA2, TRIP12,
BP |G0:2001020 gzsrﬁgnzesiﬁnam 48/2564 3.50E-03 | RAD51AP1, SMG1, SMCHD1, UBR5, TRIAP1. USP47, FIGN, RIFL, SPIRE1, KLHL15, NUDT16, NACC2, PPP4R2, SPREDL,
9 RNF168, SPRED2, RNF169
euative ABR, ACTNL, ADARBL, JAG1, RHOA, BCL2, BMPRIA, KRIT1, CRK, CYP1B1, DAGL, ERBB4, FGF2, FOXO3, GATA3, NRGL,
e of HMGBL, IGFBP5, LRP1, SMAD7, MECP2, MEF2C, MITF, NF1, NFE2L2, SERPINEL, PRKG1, PTEN, PTPRG, PTPRJ, PTPRK,
8 | G00051271 | e 712564 350503 | PTPRM. PTPRR, RAP2A, RAP2B, ROBOL, SFRP2, SP100, SRF, STAT3, NR2F2, THBS1, VCL, WNT5A, RECK, SEMA7A, NRP1,
' cear : WASL, SEMASA. SLIT2, MAGI2, TRIB1, SEMA4D, SEMA3C, IL24, ABHD?2, PTPRT, LRCH1, PLCB1, SRGAP2, GTPBP4,
companert COROIC, CLIC4, GREM1, SPOCK3, SEMA4C, AP1AR, SEMAGA. RAP2C. MMRN2, NAV3, PHLDB2, TP53INP1, ACVRIC,
SPREDL, ARID2, MIA3
phosphatidylinosi ARF1, ARF3, ATM, CDS1, FGF2, INPP4A, INPPLL, MTM1, OCRL, PIK3C2A, PIK3C3, PIK3CB, PIK3CG, PIK3R1, PIP4K2A,
BP | G0:0006661 | tol biosynthetic 30/2564 3.69E-03 |PTEN, PIP5K1A, PIK3R3, MTMR3, MTMR6, SACM1L, RAB14, MTMR12, PIGX, PI4K2B, PLEKHAL, MTMRY, PGAP1, PLEKHAS,
process PIKFYVE
APAF1, FGFR2, GATA3, HOXAL, NFIB, PRKACB, PTCHL, PTK7, RALA, RARA, RET, SFRP2, SIX1, SKI, SOX4, SOX9, STK3,
BP |G0:0035148 | tube formation 36/2564 3.71E-03 | STK4, TGEB2, TSC1, KDM6A, VEGFA, WNTSA, LUZP1, FZD3, ARIDIA, FZD1, ZEB2, MED12, BCL2L11, DICER1, SIX4,
SEMAAC, MIB1, OSR1, TRIM71
ATP7A, BMPRIA, BMPR1B, BMPR2, RUNX2, RUNX3, CD44, COL1AL, COL12A1, DLX2, EDN1, FGF2, FGFR3, GLG1, GNAS,
8 | co00s1216 | Cartiage 712564 3745.03 | HOXAS, ITGBS, LUM, SMADL, SMADS, MEF2C, MEF2D, NFIB, PITXL, RARA, SFRP2, SNAI2, SOXS, SOX9, SRF, ZEBL, TGFBI,
' development : TGEBR1, TGFBR2, TRPS1, WNT5A, WNT2B, HMGA2, FGF18, EIF2AK3, SATB2, GREM1, SCARA3, SMPD3, SOX6, IFT80,
OSR1
regulation of fat JAGL, ZFP36L1, ZFP36L2, KLF5, CREBL, E2F1, MTOR, GATA3, HNRNPU, ID2, ID4, INSIG1, PTGS2, RORA, SFRP2, SNAI2,
BP |G0:0045598 | cell 33/2564 3.76E-03 | STK3. STK4, TRIO, WNT1, WNT5A, XBP1, ANKRD26, WWTR1, TRIB2, ASXL2, LMO3, SAV1, JDP2, TMEM64, NAPEPLD,

differentiation

ZADH2, SH3PXD2B




calcineurin-

BP [G0:0033173 | NFAT signaling 15/2564 3.81E-03 |ATP2B4, ERBB3, MTOR, GSK3B, NRG1, IGF1, NFATC3, PPP3CA, PPP3R1, PTBPL, SLCOAL, NFAT5, CAMTAL, LMCD1, SPPL3
cascade
protein
BP | G0:0006513 | monaubiquitinati | 20/2564 3 81E.03 3@5&5@%@.@%’%@5@EE&?’ CUL4B, CUL3, RNF40, PDCD6, RYBP, FBXL2, WAC, DTL, UBE2W, FANCM, UBE20,
o , , ,
negative
_ regulation of ) ADD3, APC, CAPZAL, CAPZA2, EPS8, FGF13, MAP1B, MID1, SPTAN1, SPTBN1, SWAP70, CAMSAP2, TMOD3, TMOD2,
BP  [GO:1901880 (  rein 20/2564 381E-03 | TAQK1, MID1IP1, NAV3, MTPN, TTBK2, CAMSAP1
depolymerization
locomoto APP, ZFHX3, ATP1A2, ATP7A, EGR1, ENL, EPHA4, CLN8, EPS8, FGF12, FXN, MTOR, GAD1, GLRB, NRG1, HOXD10, ID2,
BP  |G0:0007626 [ 2SO0 45/2564 3.81E-03 |KCNJ10, MECP2, MEIS1, MYOS5A, NOVAL, NR4A2, PAFAH1B1, PEX13, PRKCE, PTEN, SNAP25, STRN, TSC1, FZD4, NCORL,
PUML, NCOA2, CHLL, DDHD2, GIGYF2, HIPK2, ADAM22, CLN6, OXR1, ANKH, ARRDC3, ALS2, LRRK2
negative
_ regulation of ) FBN1, SMAD7, PPM1A, SFRP2, SKI, SKIL, SORLL, WNT1, WNT5A, FZD1, TOB1, GREM1, HIPK2, CTDSPL2, TRIM33, GREM2,
BP | G0:0030514 | gden B 17/2564 38IE03 | coUnee
pathway
Secretory
BP |G0:0032252 | granule 7/2564 3.81E-03 | KIF5B, MAP2, MYOSA, PIK3CG, USO1, RASGRPL, KIF1B
localization
commissural
BP |G0:0071679 | neuron axon 712564 3.81E-03 |DAG1, EPHB2, NFIB, PTCH1, VEGFA, FZD3, NRP1
guidance
negative
regulation of
. sodium ion
BP [G0:2000650 [Fo0UM 108 7/2564 3.81E-03 |ATP1A2, CAMK2D, NEDD4, PRKCE, STK39, HECW2, OSR1
transporter
activity
ADAM10, ANXAL, FASLG, RHOA, BRCAL, BTG1, RUNXL, KRIT1, ATF2, CYP1B1, EFNB2, EGR1, ERBB2, ETS1, PTK2B, FGF2,
equlation of FLT1, GABL, GATAG6, GLUL, GTF2I, HGF, HOXAS, ID1, IL6R, ITGBS, KIT, SMAD1. MECP2, NF1, NFATC3, NFE2L2, SERPINEL,
8 | cooo1aan [ rduation o 83/2564 30ag.03 |PIK3C2A, PKM, PLCG1, PRKCA, PRKCB, PTGS2, PTPRM, ROCK1, SFRP2, SOD2, SP1, SP100, SPARC, STATL, STAT3,
: yasciatre : TGFB2, TGFBR2, THBS1, TNFAIP3, VEGFA, VEGFB, WNT5A, XBP1, ADAM12, HMGA2, RECK, FGF18, NRP1, SEMABA,
P ROCK2, RAPGEF2, AKT3, PDCD6, SPRY2, GPNMB, SASH1, DDAH1, AGO1, AGO2, PDCD4, HIPK2, ERAP1, AGGF1, SEMAGA,
VASH2, MMRN2, PDGFD, MTDH, AMOT, SPRED1
_ alpha-beta T cell ANXA1, RHOA, ATP7A, BCL2, BCL6, PRDM1, RUNXL, RUNX3, CBFB, MTOR, GATA3, HMGBL, SMAD7, RARA, RORA, RPL22,
BP | GO:0046632 | jittorentiation 2712564 3.95E-03 | SATBR1 STATS, TGFBR2, TNFSF4, SOCS5, MALT1, FOXP1, LEF1, SH3RF1, BCL11B, RC3H1
sositive ANXAL, BRCAL, BTG, RUNXL, CYP1B1, ETS1, PTK2B, FGF2, FLT1, GABL, GATAG6, HGF, ITGBS, SMAD1, NFE2L2,
_ : SERPINEL, PIK3C2A, PKM, PLCG1, PRKCA, PRKCB, PTGS2, SFRP2, SP1, STAT3, TGFBR2, THBS1, VEGFA, VEGFB, WNT5A,
BP  [G0:0045766 | regulation of 46/2564 3.95E-03  |yBp1 ADAM12, HMGA2, FGF18, NRP1, SEMASA, AKT3, PDCD6, SASH1, DDAH1, AGO2, HIPK2, ERAP1, AGGF1, VASH2,
angiogenesis MTDH
p:gjg‘t’ign of AR, KLF9, RUNX3, KRIT1, CDK6, ATF2, EFNB2, EREG, FGFR2, FLT1, GATA3, GJAL, MEF2C, NF1, NFIB, NKX3-1, MEDL1,
BP  |GO:0050680 [ (e EHO" O 39/2564 3.95E-03 | PTCH1, PTEN, PTPRK, PTPRM, RB1, ROBO1, SFRP2, SNAI2, SOX2, SOX9, SPARC. STAT1, NR2F2, TGFB2, TGFBR1, THBS1,
pithelial WNT5A, SCG2, MAGED1, IFT80, SAV1, CDC73
proliferation
ANXAL, RHOA, BMPR2, KRITL, CYP1B1, EDN1, EFNB2, EPHB4, ETS1, PTK2B, FGF2, GATA3, GLUL, HMGBL, ID1, LGALSS,
80 | co0043547 | ENdothelial cell 58/2564 so8E.03 |MECP2 MEF2C, MET, MYH9, NF1, NFE2L2, PIK3C2A, PLCG1, PRKCA, MAP2K3, PTEN, PTGS2, PTPRM, ROBO1, SP1, SP100,
: migration : SPARC. SRF, ADAM17, NR2F2, TGFBR1, THBS1, TMSB4X, VEGFA, WNT5A, SCG2, PIK3R3, FGF18, NRP1, SEMABA, SLIT2,
ROCK2, AKT3, PDCD6, SASH1, GREM1, FOXP1, MMRN2, AMOT, AMOTL1, SPRED1, MIA3
8P | Go:0030210 | Megakaryocyte 26/2564 A00E.03 | RUNXL, CBFB, EP300, GABPA, HMGB2, KIT, LOX, MEF2C, MEISL, KMT2A, CNOT4, PIP4K2A, MEDL, SP3, SRF, THBSI,

differentiation

KAT2B, WASF2, TNRC6B, AGO1, TNRC6A, KMT2E, TNRC6C, KMT2C, AGO3, AGO4




nucleic acid

ZFP36L1, FMR1, GLE1, HNRNPA2B1, HNRNPU, AGFG1, KIF5C, NPM1, PURA, RAN, SRSF1, SRSF2, SRSF6, SRSF7, TGFBR2,

BP |GO:0050657 [ 1" °F & 44/2564 4.04E-03 |TPR, TSC1, XPO1, SLBP, QKI, ZC3H11A, SMG7, G3BP2, RBM8A, NXF1, IGF2BP3, KHDRBS1, XPO7, SMG1, BICD2, CPSF2,
p RBM27, NDC1, NXT2, PARP11, THOC2, XPOS5, RBM26, SEH1L, FYTTD1, LTV1, YTHDC1, HNRNPA3, NUP43
ZFP36L1, FMR1, GLE1, HNRNPA2B1, HNRNPU, AGFG1, KIF5C, NPM1, PURA, RAN, SRSF1, SRSF2, SRSF6, SRSF7, TGFBR2,
BP |G0:0050658 | RNA transport 44]2564 4.04E-03 |TPR, TSC1, XPO1, SLBP, QKI, ZC3H11A, SMG7, G3BP2, RBM8A, NXF1, IGF2BP3, KHDRBS1, XPO7, SMG1, BICD2, CPSF2,
RBM27, NDC1, NXT2, PARP11, THOC2, XPOS5, RBM26, SEH1L, FYTTD1, LTV1, YTHDC1, HNRNPA3, NUP43
regulation of ADAM10, APP, ARF4, ARF6, RHOA, BDNF, CDH2, DAGL, DBN1, EPHA4, EPHBL, EPHB2, GPC4, FMRL, FYN, GPMGA,
8p | co:00s0803 |Synapse 50/2564 4.04E.03 | CAPRINL, MEF2C, NEDD4, NRCAM, NTRK2, OPAL, PAFAH1B1, PCDH8, RELN, PTEN, SIX1, SPARC, TIAM1, UBE3A, VCP,
' structure or ' WNT5A, FZD1, CDK5R1, NRXN1, DNM1L, ABI2, SEMA4D, PDLIMS, ADNP, SLC7A11, FLRT3, FLRT2, CHMP2B, ABHD178B,
activity SIX4, SSH1, CTTNBP2, LRRK2, MDGA1
_ hippocampus ] ATP2B4, CDK6, CRK, DLX2, EPHAS, EZH2, FGF13, GSK3B, ID4, KIF5B, NEUROD1, PAFAH1B1, RELN, PTEN, RARA, SRF,
BP  [GO:0021766 [ 4o elopment 23/2564 4.04B-03  [T5c1, BTG2, NCOAL, CDK5RY, ZEB2, PHLPP2, LEF1
cellular response BCL2, BMPR2, DSC2, EIF2S1, MTOR, GLUL, HFE, LAMP2, FADS1, MAP3K5, NFE2L2, PIK3C3, PRKAAL, MAPK1, KLF10, TP53,
BP [G0:0009267 |~ Starvatioﬁ 36/2564 411E-03 |WNT2B, XBP1, PPM1D, MTMR3, EIF2AK3, SIK2, SZT2, GABARAPL1, SESN1, TNRC6A, DNAJC15, SLC38A2, RRAGD, CPEB4,
SEH1L, SESN2, LRRK2, SESN3, C120rf66, SIK1
eve JAGL, FASLG, SHROOM2, BCL2, PRDML1, COL5A2, EPHB1, EPHB2, FBN1, FBN2, FOXF2, MEIS1, NF1, NTRK2, PITX2,
BP |G0:0048592 myor hodenesis 36/2564 411E-03 |PTPRM, RORB, SKI, SOX9, SP3, STAT3, ZEB1, THRB, VEGFA, WNT5A, WNT2B, YY1, FZD5, ARID1A, MFN2, ABI2, FRS2,
phog NIPBL, HIPK2, AHI1, TBC1D20
APAF1, ATM, ATRX, BCL6, BMPR2, BRCAL, CCNA2, CEBPG, CHEKL, ERCC1, EREG, EYA4, PTK2B, FGF2, GATA3, GJAL,
requlation of HGF, HMGB1, HNRNPA2B1, HNRNPC, HNRNPU, HSP90AAL, HSP90AB1, HUSL, IL7R, MECP2, MAP3K4, KMT2A, MSH2,
sp | Gco:0051052 DﬂA T etabolic 84/2564 415E.03 | NPAS2 NPM1, POLH, PRKDC, MAPK1, RAC1, MAP2K4, TFDP1, TFRC, TP53, TP53BP1, TNFSF4, UBE2V2, USP1, USP7, DEK,
: oot : HMGA2, USP9X, SMC1A, TRIP12, SMG7, RAD50, RAD51AP1, STAG2, FAF1, SMG1, PDS5A, SMCHD1, CLCF1, GTPBP4,
p ANKRD17, GREM1, CACYBP, DONSON, UBR5, OTUD4, TIPIN, FIGN, RIF1, CCDC88A, ATF7IP, SPIREL, USP37, NMNATL,
KLHL15, TET1, TNKS2, TICRR, NUDT16, NEK7, PPP4R2, RNF168, DCP2, ZBTB38, RNF169
negative
BP |G0:0045947 [ffnus'fg{ﬁ;gr 9/2564 417E-03 |EIF2S1, EIF4EBP2, FMRL, TPR, EIF2AK3, LARP1, AGO2, PAIP2, PAIP2B
initiation
neuromuscular
BP [G0:0007528 |junction 16/2564 427E-03 | ANK3, APP, COL4AL, COL4A5, ERBB2, F2R, TNC, NEDD4, SIX1, UTRN, DNAJA3, SHANK2, UNC13A, SIX4, ALS2, LRRK2
development
_ face ASPH, COL1A1, EP300, MMP2, PDGFRA, MAPK1, RARA, SKI, SRF, WNT5A, SGPL1, RAB3GAP1, NIPBL, TIPARP, LEF1,
BP | GO:0060324 | et ment 16/2564 427E03 | B ERhAL
regulation of CALM3, CDH2, FGF14, FMR1, GSK3B, P2RY1, PLD1, PRKCB, PTEN, RAB3B, RAP1B, ROCK1, SH3GL1, STXBP1, VAMP1
BP 1G0:0098693 gg‘fép“c"es'c'e 29/2564 4.298-03 | \/AMP4. CDK5R1, NRXN1, RIMS3, MAGI2, DNM1L, RAPGEF4, RAB3GAP1, RIMS1, SYT11, SNAPIN, PCDH17, GIT1, LRRK2
ATM, ATRX, BCL6, BRCAL, CCNA2, CHEK1, DUT, EREG, HUS1, MCM3, NAP1L1, NASP, NFIA, NFIB, NFIC, ORC2, ORC4,
_ o ORCS5, POLH, PURA, RAC1, RBBP4, REV3L, RFC1, RRM2, MAP2K4, TP53, SLBP, CDK2AP1, CHAF1B, SMC1A, DNAJA3,
BP | GO:0006260 | DNA replication 58/2564 4.298-03 | coNE2, EXO1, RADS0, POLD3, STAG2, FAF1, WDHD1, PDS5A, GTPBP4, ANKRD17, CACYBP, DONSON, RRM2B, DTL, TIPIN,
CCDC88A, USP37, FANCM, FAM111A, RMI1, RPAIN, GINS4, TBRG1, TICRR, ZBTB38, GEN1
fé’sl:tlg’teion of ANXAL, RHOA, AXL, BCL6, ZFP36L1, CA2, RUNX1, RUNX3, CBFB, CREB1, GATA3, GNAS, HMGBL, ID2, IL7R, IL12A, LIF,
BP |G0:1902107|r9 35/2564 431E-03 |CD46, PRKCA, RARA, RB1, TGFBR2, KLF10, TNFSF4, XBP1, TNFSF11, SOCS5, RASGRP1, TRIB1, MALT1, ZBTB1, LEF1,
leukocyte ZMIZ1, TMEM64, ATP11C
differentiation ’ ’
GLE1, GSK3B, HNRNPA2B1, AGFG1, NPM1, PPM1A, PTPN14, RAN, ATXN1, SRSF1, SRSF2, SRSF6, SRSF7, SP100, TP53,
BP |G0:0051168 | nuclear export 44/2564 4.45E-03 |TPR, TSC1, XPO1, SLBP, ZC3H11A, SMG7, RBM8A, NXF1, KHDRBS1, AHCYL1, MALT1, AKAP13, XPO7, SMG1, CTDSPL2,
CPSF2, RBM27, RBM22, NDC1, THOC2, XPO5, RBM26, XPO4, SEH1L, FYTTD1, LZTS2, LTV1, YTHDC1, NUP43
svnaotic vesicle ACTB, ARF6, CALM3, CANX, CDH2, CLCN3, FGF14, FMR1, GSK3B, OPHNL, P2RY1, PLD1, PRKCB, PTEN, RAB3B, RAB27B,
BP |G0:0099504 Cydep 44]2564 4.45E-03 |RAP1B, ROCK1, SH3GL1, SNAP25, STXBP1, VAMPL, PICALM, EEAL, VAMP4, CDK5R1, NRXN1, RIMS3, MAGI2, SV2A,
y DNM1L, RAPGEF4, RAB3GAP1, RIMS1, UNC13A, SYT11, SNAPIN, PCDH17, PCLO, GIT1, KIAA1109, FCHO2, LRRK2, STXBP5
8p | Go:0000079 | regulation of 770564 453c.03 | ACTB, APC, CCND1, CCNA2, CCND2, CCNG1, CONTL, CCNT2, CDC25A, CKS1B, GTF2H1, IPOS, PKD2, PTEN, ADAM17,

cyclin-dependent

NR2F2, TNFAIP3, KAT2B, CDK5R1, CCNE2, IPO7, HEXIM1, CCNI, GTPBP4, CCNJ, BCCIP, CCNYL1




protein
serine/threonine
kinase activity

, histone H4 BRCAL, EP300, HCFC1, KMT2A, KAT6A, YEATS4, HATL, NCOAL, BRDS, KAT6B, AUTS2, LEF1, PHF20, MSL2, KANSL3,
BP | GO:0043967 |, etylation 20/2564 4.53E-03 | IEAF6. NAASO, EPC1, KATS, KANSLIL
_ cardiac muscle BMPRIA, ERBB4, FGF2, FGFR2, GATA6, GJAL, RBPJ, JARID2, SMADL, MEF2C, MEIS1, PRKARIA, MAPK1, PTEN, TGFB2,
BP  [GO:0060038 | (o hroliferation 20/2564 4.538-03 | TGFBR1, TGFBR2, YAPL, SAV1L, ARID2
morphogenesis APAF1, AR, FGFR2, GATA3, JAG2, PCDH8, PRKACB, PTCHL, PTK7, RALA, RARA, RET, SFRP2, SIX1, SKI, SOX4, SOX9,
BP |G0:0016331 | of embryonic 36/2564 462E-03 | STK3, STK4, TGFB2, TSC1, KDM6A, WNT5A, WNT2B, LUZP1, FZD3, ARID1A, FZD1, TP63, ZEB2, MED12, SIX4, SEMAA4C,
epithelium MIB1, OSR1, TRIM71
angiogenesis
BP | G0:0060055 |involved in 10/2564 4.62E-03 |DAGL, ETS1, BAGALT1, MCAM, SERPINE1, PIK3CB, SRF, TNFAIP3, XBP1, ADIPOR?2
wound healing
cellular response CCNDL, CANX, EIF2S1, EP300, EXTL3, GFPTL, HSPA2, NFE2L2, PIK3RL, DNAJC3, SSR1, HSPA13, TMBIM6, VCP, XBPL,
BP |G0:0035967 | to topologically 38/2564 463E-03 | CUL3, STC2, VAPB, EIF2AK3, TATDN2, BCL2L11, OPTN, SEC31A, ATF6, SERP1, HSPA14, MBTPS2, TMEM33, UBE2W, YODL,
incorrect protein HERPUD2, DERL1, DNAJB14. KLHL15, SYVN1, PPP1R15B8, CREBRF, DNAJC18
CD4-positive
, : ANXAL, ARG2, ATP7A, BCL6, RUNX1, RUNX3, CBFB, MTOR, GATA3, HMGB1, IL12A, SMAD7, RARA, RORA, SATB1, STAT3,
BP 1G0:0035710 gg%;?:;a“e” 25/2564 4.69E-03 | TGERR?2, TNFSF4, SOCS5, MALT1, FOXP1, CD274, LEF1, SH3RF1, RC3H1
ADRB1, JAGL, CCNDL1, ZFP36L1, ZFP36L2, KLF5, CREB1, ATF2, E2F1, EP300, MTOR, GATA3, HNRNPU, ID2, D4, INSIGL,
80 | co004saa4 |t cEl 40/2564 471E.03 |TGAS, NR4A2, MEDL, PTGS2, RNASEL, RORA, SFRP2, SNAI2, STK3, STK4, TRIO, WNTL, WNT5A, XBPL, HMGA2, ANKRD26,
: differentiation : PLCB1, NIPBL. WWTR1, TRIB2, ZBTB7A, ERAP1, ASXL2, LMO3, SAV1, STEAP4, TBL1XR1, OSBPL11, JDP2, TMEM64,
NAPEPLD, ZADH2, SH3PXD2B
. adult locomotory APP, ATP1A2, ENL, EPHA4, CLN8, EPS8, FGF12, FXN, GLRB, HOXD10, ID2, KCNJ10, MECP2, NR4A2, PAFAHIBL, TSCL,
BP | G0O:0008344 | |y opavior 22/2564 4.728:03  [pyM1, CHL1, GIGYF2, HIPK2, ADAM22, OXR1
, cellular response CDC25A, CHEKL, CREBBP, EIF2S1, EP300, ERCCL, FMRL, MME, NEDD4, NPM1, PIK3R1, POLH, PTGS2, PTPRK, TP53, YY1,
BP 1G0O:0034644 1y 23/2564 4.74E-03 | cyaB, N4BP1, POLD3, ZBTB1, TRIAP1, USP47, TP53INP1
regulation of
BP | G0:0061001 | dendritic spine 15/2564 4.75E-03 | ADAM10, DBN1, EPHA4, CAPRINL, OPA1, PAFAH1B1, RELN, PTEN, TIAM1, UBE3A, CDK5R1, DNM1L, ABI2, PDLIMS, LRRK2
morphogenesis
regulation of
BP |G0:0090311 | protein 15/2564 4.75E-03 | BCL6, CAMK2D, DYRK1A, EP300, PRKAAL, KDMS5A, SKI, TP53, VEGFA, FRY, NIPBL, LRRK2, JDP2, SPRED1, SPRED2
deacetylation
DNA damade ATM, CCNDL, BRCAL, CDC5L, CHEK1L, FOXN3, ATF2, E2F1, EP300, HUS1, MDM4, MSH2, CNOT2, CNOT4, PRKDC, SOX4,
BP | G0:0000077 | A Gamag 35/2564 4.83E-03 |TFDPL, TFDP2, TP53, TP53BP1, BTG2, HMGA2, CLOCK, CNOT1, SYF2, GIGYF2, CNOT7, DONSON, WAC, TRIAPL, DTL,
P TIPIN, CNOTS, TAOK1, CNOT6L
negative ADARBL, APC, CBL, CBLB, DUSP4, DUSP5, DUSP8, EPHB2, GNAQ, HMGCR, IGF1R, IPO5, NF1, NPML, PAK2, PRKARIA,
80 | co0008460 | eQUlation of 51/2564 4903E.03 | PRKAR2A, DNAJC3, PTEN, PTPRJ, RBL, SFRP2, SORL1, NR2F2, TNFAIP3, KAT2B, SOCSS, HIPK3, TRIBL, SPRYL, SPRY2,
' protein kinase : IPO7, HEXIM1, DUSP14, PTPRT, IRAK3, CORO1C, WWTRL, IBTK, PDCD4, TRIB2, ERRFI1, CAMK2N1, WNK1, GGNBP2,
activity ITPRIP, SOCS4, DUSP18, PAQR3, SPRED1, SPRED2
ANXAL, APC. APP, ATM. CCND1, BCL2, BID, BRCAL, ZFP36L1, ZFP36L2, CCND2, CDC25A, CDC27, CDK6, CENPF, FOXN3,
eaulation of DDX3X. E2F1, EP300, EZH2, HSPA2, HSP90AAL, HUS1, ID2, MDM4, MECP2, CNOT2, CNOT4, PAFAH1B1, PBX1, PKD2,
80 |G011901000 | du@'OR O o | ssio564 s93E.03 | PRKDC, PSMDL, PTEN, RBI, RBL1, SKP1, SOX4, ADAM17, TFDP1, TFDP2, TP53, TPR, UBE2DL, UBE2E2, WEEL BTG2,
' itofic cell cycle : HMGAZ2, CUL4B, CUL3, CDC14A, RAB11A, BUB3, CCP110, CTDSPL, GPNMB, PLK4, NEK6, MAPRE1L, TPX2, CNOT1, PLCBL,
P SYF2, ANKRD17, GIGYF2, TMOD3, CNOT7, DONSON, TRIAP1, DTL. NDE1, USP47, CEP192, CEP72, KMT2E, MEPCE, CNOTS,
HECW2, TAOK1, ZNF655, CDC73, TICRR, DCUN1D3, NACC2, CNOT6L, GEN1
cardiac chamber JAGL, BMPRIA, BMPR2, FGFR2, FKBP1A, GATA3, GATA6, NRGL, ID2, RBPJ, SMAD4, SMAD7, MEF2C, NOTCH2, MEDL,
BP |G0:0003206 : 32/2564 4.94E-03 | RARA, ROBO1, SFRP2, SOX4, SRF, TBX3, TGFB2. TGFBR1, TGFBR2, TP53, WNT5A, FZD1, NRP1, SLIT2, SEMA3C, PARVA,
morphogenesis SAV1
5p | co0035004 | 201 1812564 499E.03 | JAGL, PRDML, BMPR1A, EFNB2, RBPJ, LOX, LRPL, MYH10, MYLK, NKX3-1, PKD2, ROBOL, SIXL, SOX4, SRF, TGFB2,

development

HECTD1, DCTN5




cellular response

ADCYAP1, ANXAL, ATP2B1, ZFP36L1, ZFP36L2, KLF9, EDN1, FOXO3, NR3C1, HNRNPU, REST, SSTR2, UBE2L3, BCL2L11,

BP  |G0:0071385 | to glucocorticoid 18/2564 4.99E-03 | id e RRFIL DDITA. CREBRF
stimulus
lial cell APP, RHOA, MYRF, CDH2, CDK6, DAG1, DLX2, EPHA4, ERBB2, ERBB3, MTOR, NRGL, ID2, ID4, IL6ST, KCNJ10, LDLR, LIF,
BP |G0:0010001 giﬁerentiation 48/2564 5.00E-03 |LRP1, NF1, NFIB, NTRK2, SERPINE2, POU3F2, MAPK1, RELN, PTEN, PTPRZ1, SKI, SOX2, SOX4, SOX9, STAT3, TLR4, VIM,
B4GALT6, B4GALTS, MED12, TSPAN2, OLIG2, DICER1, CLCF1, LEF1, ADAM22, SOX6, MPP5, FAZH, SLC45A3
ABR, RUNX2, DLX2, EDN1, EPHB2, FBN1, FBN2, FGFR2, FOXF2, GATA3, GJAL, GNAS, HOXA1, HOXA5, HOXC9, HOXC11,
8p | Go:00ags62 [embryonic organ | ek, 514503 |HOXDIO, ID2, INSIG1, SMAD2, MEF2C, MMP16, NEUROD1, PDGFRA, PKD2, MAPKL, PTK7, SIX1, SOX9, SP3, SRF, TBX3,
' morphogenesis ' ZEB1, TGFBRL, TGFBR2, KDM6A, WNT1, WNTSA, PCGF2, FZD5, FZD3, ARID1A, PRKRA, MAFB, MED12, SPRY2, YAPL,
FRS2, SATB2, NIPBL, LRIG1, SLC39A1, FLVCRL, HIPK2, SIX4, AHI1, MIB1, ALX4, OSR1, ARL13B
negative
8p | 00034766 | Fegulation of ion 7/0564 5 1oE.03 |ANKS3, ATP1A2, ATP7A, CALM1, CALM2, CALM3, CAMK2D, CLIC2, EPHB2, FGF12, FMR1, MTOR, GEM, NEDD4, PKD2,
' transmembrane ' PRKCE, PTEN, THBS1, OXSR1, STK39, UBOLN1, CAB39, GOPC, HECW2, SESTD1, OSR1, KCNRG
transport
positive
_ regulation of ) ATM, BCL6, BRCAL, FMR1, GATA3, JARID2, LIF, SMAD4, MECP2, KMT2A, NAP1L2, SNAI2, TP53, TPR, VEGFA, RPS6KAS,
BP  [GO:1905269 | .\ iomatin 2112564 5.19B-03 | RNE40, MTF2, NIPBL, AUTS2, PHF19, RIF1, ATF7IP, KMT2E, TETL, LRRK2, JDP2
organization
mitotic G1 DNA ATM, CCND1, E2F1, EP300, MDM4, CNOT2, CNOT4, PRKDC, SOX4, TFDP1, TFDP2, TP53, BTG2, CNOTL, GIGYF2, CNOT7
BP |G0:0031571 |damage 19/2564 5.22E-03 ' : ' ' ’ ' ’ ' ' ’ ’ ' ’ ' ' ’
. TRIAP1, CNOT6, CNOT6L
checkpoint
amyloid
_ precursor protein ) ADAM10, APP, DYRK1A, EPHA4, FKBP1A, IGF1, PAWR, ROCK1, SOAT1, SORL1, PICALM, ITM2B, ROCK2, TMED10, UNC13A,
BP  [GO:0042982| |\ ciaholic 1912564 5.22B-03 [ 5GA3 AGO2, APH1A, ITM2C
process
mitotic G1/S
8P | co-0044819 | ransition 10/2564 £ oE.03 |ATM, CCND1, E2F1, EP300, MDM4, CNOT2, CNOT4, PRKDC, SOX4, TFDP1, TFDP2, TP53, BTG2, CNOTL, GIGYF2, CNOT?,
. TRIAP1, CNOT6, CNOT6L
checkpoint
positivg
BP [G0:0090184 rk?(?#('e";‘l“on of 14/2564 5.25E-03 |EGR1, GATA3, IL6R, LIF, RET, SIX1, SOX9, VEGFA, WNT2B, MAGED1, BASP1, SIX4, LGR4, PDGFD
development
, cellular response ARF1, CAPZAL, CDC42, HNRNPA2B1, HNRNPF, IL12A, JAK2, LMNBL, MSN, MTAP, PAK2, RALA, RAP1B, SOD2, PLCBL,
BP  [GO:0071349 ¢! EORO0S 16/2564 5.25E-03  |5hcpa
regulation of
8p | Go:1903018 |9Vcoprotein 16/2564 5o5E.03  |BCL2 FKTN, GOLGA2, IGF1, PAWR, PTX3, RABIA, SOATL, ITM2B, TMEMS59, ARFGEF1, PLCB1, AGO2, ITM2C, ALG10B,
metabolic ACER2
process
BP |G0:0030397 gg;‘;g;anqgly 8/2564 5.25E-03 |PAFAH1B1, PRKCA, PRKCB, NEK6, CTDNEP1, NDEL1, NEK9, CNEP1R1
BP [G0:0051081 giuscalgg‘é;’g‘l’;"’pe 8/2564 5.25E-03 | PAFAH1B1, PRKCA, PRKCB, NEK6, CTDNEP1, NDEL1, NEK9, CNEP1R1
positive
regulation of
BP |G0:0070886 | calcineurin- 8/2564 5.25E-03 |ERBB3, NRGL, IGF1, PTBP1, SLC9A1, CAMTAL, LMCD1, SPPL3
NFAT signaling
cascade
positive
regulation of
BP |G0:0106058 | calcineurin- 8/2564 5.25E-03 |ERBB3, NRG1, IGF1, PTBP1, SLC9AL, CAMTAL, LMCD1, SPPL3
mediated

signaling




positive
regulation of
sodium ion

BP [GO:2000651 [poltm O} 8/2564 5.25E-03 | ANK3, ATP1B1, DMD, GLRX, KIF5B, SLC9A1, WNK1, WNK3
transporter
activity
'roeosl:tlg’t‘?on of Wit XIAP, COL1A1, CSNK2A1, DDX3X, FGFR2, RBPJ, MLLT3, NFKB1, PPM1A, PSMD1, PTK7, SFRP2, SKI, SOX4, TNFAIP3, VCP,
BP |G0:0030177 Signa”n 41/2564 5.25E-03 |WNTS5A, RECK, SEMASA, USP34, ZEB2, YAP1, SPIN1, CTDNEP1, BAMBI, DKK2, UBRS, NLEL, ZRANB1, GID8, USP47,
pgthwaf RNF220, LGR4, PRDM15, SMURF2, WNK1, CDC73, TBL1XR1, TNKS2, DIXDC1, LRRK2
positive ADAM10, BMPR2, CCR6, EDN1, F2RL1, PTK2B, FGF2, HMGBL, IL6R, IL12A, MET, NTF3, SERPINEL, RAC1, ADAM17, THBSL,
BP [G0:0050921 | regulation of 33/2564 5.25E-03 | TIAM1, TMSB4X, VEGFA, VEGFB, WNTSA, SCG2, FGF18, NRP1, SEMASA, SLIT2, OXSR1, SWAP70, STK39, WNK1, AKIRINL,
chemotaxis PDGFD, ANO6
skeletal muscle BCL9, KLF5, DDX5, EGR1, EPHB1, HLF, FOXN2, MEF2C, MEF2D, RB1, SIX1, BTG2, COPS2, NR1D2, SIX4, NLN, HIVEP3
BP |G0:0035914 |cell 20/2564 5.33E-03 | AKInINL SAYDL RBMod. P ALE ’ ' R4, ’ ' ’ ’ s NEN, '
differentiation ' ’
response to ANXAL, AREG, AXL, BCL2, COL1A1, CRK, CYP1B1, ECT2, ETS1, EZH2, PTK2B, FOXO3, FXN, FYN, HGF, KPNA4, MAP3KS5,
BP |G0:0042542 | hydrogen 35/2564 5.33E-03 | MET, NFE2L2, PAWR, PRKAAL, STAT1, TNFAIP3, UBE3A, PCGF2, FOSL1, ADAM9, NET1, ZNF277, SETX, SMPD3, PLEKHAL,
peroxide PDGFD, PPP1R15B, LRRK2
, . . AREG, GOLGA?2, NSF, PPP6C, RAB1A, CUL3, USO1, SEC24C, SEC16A, PDCD6, CNIH1, TFG, TMED10, SEC23IP, PPP6RL,
BP | GO:0006903 | vesicle targeting | 25/2564 5:33E-03 | gEC31A, ANKRD28, TRAPPCA, PPP6R3, APIAR, WDR11, SAR1A, MCFD2, TBC1D20, FAMO1A1
regulation of
_ on of APP, FASLG, AREG, CBL, CBLB, CDC42, DOK1, ERBB2, EREG, FER, HIP1, RBPJ, PTPN3, PTPN12, PTPRJ, ADAM17, SOCSS,
BP |GO:1901184 E;Eﬁa?g”a"”g 25/2564 53303 | SpRY1, SPRY2, STAM2, SH3KBP1, ERRFI1, RTN4, MVB12B, SOCS4
signal
8p | Go0072401 f;?,’gffg‘dcﬁ'r?’l‘DNA o1/0564 £ 41E.03 | ATM, BRCAL CDCSL, CHEKI, E2F1, EP300, MDM4, CNOT2, CNOT4, PRKDC, SOX4, TFDP1, TFDP2, TP53, BTG2, CNOTL,
' integrity : CNOT7, TRIAP1, DTL, CNOT6, CNOT6L
checkpoint
signal
8p | co-0072422 };?/’;ffg‘gtiir‘]’%NA 21/2564 s41E.03 |ATM, BRCAL CDCBL, CHEK1, E2F1, EP300, MDM4, CNOT2, CNOT4, PRKDC, SOX4, TFDP1, TFDP2, TP53, BTG2, CNOTL,
' damage : CNOT7, TRIAP1, DTL, CNOT6, CNOT6L
checkpoint
regulation of ATM, ATRX, BCL6, BRCAL, CAMK2D, CHEK1, FMR1, GATA3, HNRNPU, JARID2, LIF, SMAD4, MECP2, KMT2A, MLLT®,
BP |G0:1902275 | chromatin 42/2564 5.43E-03 | NAP1L2, KDMSA, SKI, SNAI2, TP53, TPR, VEGFA, RPS6KA5, TRIP12, RNF40, CTCF, MTF2, PHF8, NIPBL, ZNF451, AUTS2,
organization PHF19, ATAD2, UBRS, RIF1, SETDS5, ATF7IP, KMT2E, TET1, LRRK2, JDP2, SPTY2D1
regulation of
_ ‘ BMI1, CCNA2, CDK6, CREB1, E2F1, EREG, ESR1, FN1, FOSL2, IGF1, NF1, DDR2, PAWR, PDGFRA, PRKDC, SKI, TP53,
BP | G0:0048145 |fibroblast 23/2564 543E-03 | \WNT1, WNT5A, ZMIZ1, CDC73, PDGFD, TP53INP1
proliferation
regulation of
, ATP2B4, CAMK2D, EDN1, MTOR, G6PD, IGF1, IGFBPS5, ILE6ST, JARID2, SMAD4, MEF2A, PPARA, PPP3CA, PRKCA, ROCKZ,
BP | G0O:0014743 | muscle 22/2564 543803 |5/ CoAl. YY1, PDESA, ROCK2, LMCD1, ERRFI1, MTPN
hypertrophy
regulation of
, | BMPR1A, EDN1, ERBB4, FGF2, FGFR2, MTOR, G6PD, GATA6, GJAL, IGF1, RBPJ, JARID2, MEF2C, MEIS1, PPARA, MAPK1,
BP G0:0055021 qardlac muscle 22/2564 5.43E-03 PTEN, TGFBRL, TGFBR2, YY1, YAP1, SAV1
tissue growth
regulation of
BP |[G0O:0071634 gﬁ)ﬁﬁr{;‘é’t‘gr 13/2564 5.66E-03 | CREBL, ATF2, GATA6, HSP90ABL, ITGAV, ITGBS, LUM, SMAD4, CD46, PTGS2, TGFB2, THBS1, CD2AP
beta production
BP |G0:0048538 | Ymus 15/2564 5.92E-03 | ATM, BCL2, GATA3, JARID2, PBX1, PRKDC, MAPKZ, SIX1, SRF, TGFBR1, MAFB, BCL2L11, ZBTB1, SIX4, BCL11B

development




regulation of

BMPRI1A, EDN1, EREG, FGF2, FGFR2, MTOR, GNAI2, GNAI3, HMGCR, HPGD, ID2, IGF1, IGFBPS5, IL6R, IL12A, JAK2, MEF2C,

BP |G0:0048660 | smooth muscle 39/2564 5.92E-03 |MEF2D, MAP3K5, MMP2, NPR3, PRKDC, PRKG1, PTEN, PTGS2, SKP2, SOD2, STAT1, TGFBR2, THBS1, TNFAIP3, MFN2,
cell proliferation NAMPT, TRIB1, FOXP1, PDCD4, IRAK4, SMPD3, PDGFD
cellular response ADCY2, AHR, ANXA1, ATP7A, AXL, CYP1B1, ECT2, EGR1, ETS1, EZH2, FDX1, FOXO3, FXN, HGF, MEF2C, MAP3K5, MET,
BP [GO:0071236 | ME eSP 35/2564 5.99E-03 |NFE2L2, PAWR, PRKAAL, PRKCE, PTEN, SLC9AL, TNFAIP3, TP53, PCGF2, NET1, ZNF277, SETX, LARP1, SMPD3, PLEKHAL,
PDGFD, TP53INP1, LRRK2
APP, ATP1A2, CCND1, BCL2, CALM1, CDC25A, CDS1, CHEK1, CREB1, CREBBP, EIF2S1, EP300, ERCC1, FMRL1, MTOR,
response to liaht GNAQ, GNB1, HMGCR, HOXA1, HUSL, ID2, IL12A, KCNC2, KIT, MECP2, MEIS2, MAP3K4, MME, MSH2, NEDD4, NF1, NPM1,
BP [GO:0009416 | ZoPO1S€ 101 64/2564 6.03E-03 |PIK3R1, POLH, PPP1CC, PRKAAL, PTGS2, PTPRK, SLC1A2, ELOVL4, TP53, UBE2A, USP1, YY1, CUL4B, COPS3, NMT2,
CLOCK, N4BP1, POLD3, ZBTB1, DDHD2, SLC7AL1, FBXL3, SCARA3, TRIAP1, DTL, TIPIN, USP47, SPRTN, TANC1, TP53INP1,
DCUN1D3, SIK1
. ERBB?2 signaling
BP  [GO:0038128 | i o 12/2564 6.08E-03 |ERBB2, ERBB3, ERBB4, EREG, GAB1, NRG1, HSP90AAL, PIK3R1, PRKCA, PTPN12, PTPRR, CUL5S
BP |G0:0060325 ‘;ﬁg‘fphogenesis 12/2564 6.08E-03 |ASPH, COL1A1, EP300, MMP2, PDGFRA, SKI, SGPL1, RAB3GAP1, NIPBL, TIPARP, LEF1, PLEKHA1
positive
BP |G0:0010592 {iﬂtgﬁ’i}l‘éﬂiﬁk 9/2564 6.08E-03 |ATP7A, CDC42, MTOR, RACL, WNT1, WASF2, NCKAP1, AUTS2, AKIRINL
assembly
smooth muscle
BP |G0:0048745 |tissue /2564 6.08E-03 |MYLK, NF1, PKD2, SIX1, SOX9, SRF, TIPARP, FOXP2, OSR1
development
metanephric
BP |G0:0072234 | nephron tubule /2564 6.08E-03 |LIF, PKD2, POU3F3, SOX9, STAT1, YAP1, WWTRL, LGR4, OSR1
development
_ lipid PIK3C2A, PIK3C3, PIK3CB, PIK3CG, PIK3R1, PIP4K2A, PIPSK1A, PIK3R3, DGKE, SOCS2, SOCS6, SOCS5, SMG1, EFR3A,
BP | GO:0046834 ( | chhorylation | —19/2564 6.198-03 | 50Cs7, PIaK2B, AGK, PIKFYVE, FAM126B
ANXAL, APP, ATM, ATP1A2, CCND1, BCL2, BRCAL, CALM1, CBL, CDC25A, CDS1, CHEK1, CREB1, CREBBP, ECT2, EGRL,
EIF2S1, EP300, ERCC1, FMR1, MTOR, GATA3, GNAQ, GNB1, HMGCR, HOXAL, HUSL, ID2, IL12A, KCNC2, KIT, MECP2,
8p | 00009314 | FESPONSE to 86/2564 6.19£.03 |MEIS2, MAP3K4, MME, MSH2, NEDD4, NF1, NPM1, PIK3R1, POLH, PPP1CC, PRKAAL, PRKDC, PTGS2, PTPRK, SFRP2,
' radiation : SLC1A2, SNAI2, ELOVL4, TP53, TP53BP1, UBE2A, USP1, YY1, HMGA2, SMC1A, CUL4B, PPM1D, COPS3, NMT2, CLOCK,
N4BP1, NAMPT, NET1, YAP1, RAD51AP1, POLD3, ZBTB1, DDHD2, SLC7ALL, NIPBL, FBXL3, SCARA3, TRIAP1, DTL, TIPIN,
USP47, NABP1, SPRTN, TANC1, TICRR, TP53INP1, DCUN1D3, SIK1, RNF168
negative
_ regulation of ) ANK3, ATP1A2, CALM1, CALM2, CALM3, CAMK2D, CLIC2, EPHB2, FGF12, FMR1, GEM, NEDD4, PKD2, PRKCE, PTEN,
BP  [G0:0032410 {4 nsporter 2412564 6.29E-03 | oxsR1, STK39, UBQLN1, CAB39, CTTNBP2NL, GOPC, HECW2, OSR1, KCNRG
activity
protein BRCAL, CNOT4, RNF4, UBE2A, UBE2D3, UBE3A, SASHL, LTN1, RNF11, RNFT1, KLHL24, RNF220, SH3RF1, RNF213, RNF122
BP |GO:0051865 ﬁutoublqwtlnatlo 20/2564 6.29E-03 | RNF157 LRRK3, RNF19B TRIM7L RNF187
. endochondral
BP [G0:0001958 [ 1200 11/2564 6.29E-03 [RUNX2, COL1A1, COL13A1, FGFR3, GNAS, INPPL1, MEF2C, MEF2D, MMP16, FGF18, SMPD3
BP |G0:0036075 gi‘;'%‘ég?oenm 11/2564 6.29E-03 |RUNX2, COL1A1, COL13A1, FGFR3, GNAS, INPPL1, MEF2C, MEF2D, MMP16, FGF18, SMPD3
. prostate gland ] )
BP  [Gom0060512 | H o s 11/2564 6.29E-03  |AR, ESR1, FGFR2, FOXAL, TNC, ID4, NKX3-1, SOX9, WNT5A, TP63, FRS2
, myoblast JAGL, ZFP36L1, BTG1, DDX5, NRG1, HMGCR, IGF1, RBPJ, MBNLL, MEF2C, MAP3K5, PITX1, RB1, REST, SOX9, SRF, TBX3,
BP | GO:0045445  jigte rentiation 23/2564 6.298-03 | SRAT, PLCB1, GREML, AKIRINL, SMYDL, RBM24
8P | Go:0048144 | fibroblast 93/7564 6.20E.03 | BMI1, CCNA2, CDK6, CREB1, E2F1, EREG, ESR1, FN1, FOSL2, IGF1, NF1, DDR2, PAWR, PDGFRA, PRKDC, SKI, TP53,

proliferation

WNT1, WNT5A, ZMIZ1, CDC73, PDGFD, TP53INP1




regulation of
response to

NFE2L2, OPAL, PIK3R1, DNAJC3, TMBIM6, XBP1, USP13, EIF2AK3, BCL2L11, SERINC3, ERP29, ATF6, USP25, UBQLNZ,

BP | GO:1905897 | o doplasmic 23/2564 6.298-03 | jBQLN1, UBXN1, RNFT1, TMEM33, YOD1, SYVN1, PPP1R158, TMEM259, LRRK2
reticulum stress
regulation of BCL2, BDNF, BNIP2, CDC42, CDH2, EDN1, EFNB2, EREG, EZH2, FGFR2, MTOR, G6PD, NRG1, IGF1, RBPJ, KIT, SMAD4,
BP |G0:0051147 | muscle cell 41/2564 6.20E-03 |MECP2, MEF2A, MEF2C, NFATC3, PPARA, PTBP1, SOD2, SRF, ZEB1, XBP1, YY1, SPAGY, FRS2, EHD1, AKAP13, ANKRD17,
differentiation GREM1, PDCD4, SOX6, NLN, MYLK3, SIK1, SMYD1, RBM24
negative
BP |G0:0033119 | regulation of 10/2564 6.29E-03 | DYRK1A, HNRNPA2B1, HNRNPK, PTBP1, SRSF6, SRSF7, TMBIM6, PTBP3, SRSF10, SRSF12
RNA splicing
negativ_e
BP |G0:0046639 ;elgﬁg’fgg?a"; cell | 1072564 6.29E-03 | ANXAL, BCL6, RUNX1, RUNX3, CBFB, HMGB1, SMAD7, TNFSF4, SOCS5, RC3H1
differentiation
positive
BP | G0:0060148 |r€Qulation of 10/2564 6.29E-03 | DDX5, FMR1, STAT3, TP53, FXR1, PUM1, PUM2, AGO2, XPO5, TRIM71
’ posttranscription ’ ! ! ! ! ! ! ! ! !
al gene silencing
modification of
BP |G0:0099563 | synaptic 10/2564 6.29E-03 |RHOA, CDC42, EPHA4, FMR1, MYH10, REST, STAU1, TIAM1, CHMP2B, CTTNBP2
structure
requlation of linid ACACB, ANXA1, BRCA1, CREB1, CYP51A1, EGR1, ACSL3, FASN, MTOR, HMGCR, INSIG1, KPNB1, LDLR, NFKB1, NFYB,
8 |Go-0046890 bigs nthetic P 4412564 6.29E-03 |PRKAAL PTGS2, RAN, REST, SC5D, SCD, SNAI2, SP1, LPGAT1, SORBSL, ERLINL, ERLIN2, DDX20, CTDNEPL, ZBTB20,
: Y : MBTPS2, SMPD3, GPAM, MID1IP1, ELOVL5, ELOVL6, ADIPOR2, LPCAT1, SLC45A3, ORMDL1, STARD4, SAMDS, SIK1,
process CNEP1R1
CD4-positive
_ ’ ANXAL, ATP7A, BCL6, RUNX1, RUNX3, CBFB, MTOR, GATA3, HMGB1, SMAD7, RARA, RORA, SATB1, STAT3, TNFSF4,
BP G0:0043367 | alpha-beta T cell 21/2564 6.29E-03 SOCSS5, MALTL, FOXP1, LEF1. SH3RF1, RC3H1
differentiation
, nephron tubule ] BCL2, FGF2, GATA3, SMAD4, PBX1, PKD2, PTCH1, SIX1, SOX9, VEGFA, WNT1, WNT2B, MAGED1, KLHL3, SIX4, AHI1, LGR4,
BP  [GO:0072078 [ 1 phogenesis 21/2564 6.298-03 || 7752 OSR1, NPNT, FMN1
signal
_ transduction ATM, BRCA1, CDC5L, CHEK1, E2F1, EP300, MDM4, CNOT2, CNOT4, PRKDC, SOX4, TFDP1, TFDP2, TP53, BTG2, CNOT1,
BP | GO:0072395 | 6ived in cell 21/2564 6.298-03 | cNOT7, TRIAPL, DTL, CNOT6, CNOT6L
cycle checkpoint
regulation of
_ microtubule APC, DYRK1A, FGF13, STMN1, MAP1B, MAP2, MECP2, MET, MID1, RAC1, SPAST, CDK5R1, MAPRE1, CAMSAP2, EML2, NIN,
BP G0O:0031110 polymerization or 2212564 6.29E-03 TAOK1, SLAIN2, MID1IP1, NAV3, TTBK2, CAMSAP1
depolymerization
negative
regulation of
BP |G0:1902306 | sodium ion 7/2564 6.30E-03 |ATP1A2, CAMK2D, NEDD4, PRKCE, STK39, HECW2, OSR1
transmembrane
transport
regulation of
, cholesterol ACACB, CYP51A1, FASN, HMGCR, KPNB1, NFYB, PRKAAL, RAN, SC5D, SCD, SP1, ERLINL, ERLIN2, MBTPS2, GPAM,
BP | GO:0045540 | i o ctic 16/2564 6.30E-03 | ovie
process
8 |Go:0070671 |resPONSe to 16/2564 6.30E.03 |ARFL CAPZAL, CDC42, HNRNPA2B1, HNRNPF, IL12A, JAK2, LMNB1, MSN, MTAP, PAK2, RALA, RAP1B, SOD2, PLCBL,
interleukin-12 PDCD4
regulation of
, sterol ACACB, CYP51A1, FASN, HMGCR, KPNB1, NFYB, PRKAAL, RAN, SC5D, SCD, SP1, ERLIN1, ERLIN2, MBTPS2, GPAM,
BP | GO:0106118 | i o ihetic 16/2564 6.30E-03 | ovie

process




sensory organ

ABR, JAGL1, FASLG, SHROOM2, BCL2, PRDM1, COL5A2, EDN1, EPHB1, EPHB2, FBN1, FBN2, FGFR2, FOXF2, GATAS,
HOXA1, HOXC13, INSIG1, MEIS1, NF1, NTRK2, PITX2, MAPK1, PTK7, PTPRM, RORB, SIX1, SKI, SOX9, SP3, STAT3, ZEB1,

BP | GO:0090596 | ) mhogenesis 54/2564 6.40B-03 | THRB, VEGFA, WNT1, WNT5A, WNT2B, YY1, FZD5, FZD3, ARID1A, PRKRA, MEN2, MAFB, ABI2, SPRY2, FRS2, NIPBL, LRIGL,
HIPK2, SIX4, AHI1, TBC1D20, OSR1

BP |[G0:0035136 Ig(r)erlgljrr?(?genesis 14/2564 6.43E-03 | ATRX, CACNALC, RUNX2, EN1, HOXA9, HOXD10, TBX3, RECK, TP63, NIPBL, ALX4, OSR1, FMN1, RNF165
regulation of pri-
miRNA

BP |G0:1902893 | transcription by 14/2564 6.43E-03 |BMPRI1A, KLF5, NR3C1, SMAD1, NFATC3, NFIB, PPARA, SOX9, SRF, STAT3, TEAD1, TGFB2, TP53, YY1
RNA polymerase
I
P:gjg‘t’ign of ADD3, APC, BRCAL, CAPZA1, CAPZA2, DYRK1A, EPS8, FGF13, STMN1, SMAD4, MAP1B, MAP2, MET, MID1, NPM1, SPTANL,

BP |[G0:0051494 C%oskeleton 35/2564 6.50E-03 | SPTBN1, TMSB4X, KAT2B, SLIT2, WASF2, ARFGEF1, MAPREL, SWAP70, CAMSAP2, EML2, TMOD3, TMOD2, TAOKL,
yloskelet MID1IP1, NAV3, PHLDB2, MTPN, TTBK2, CAMSAP1
organlzatlon
ocalization ADAM10, ATP1B1, CDH2, DAG1, DBN1, EFNB2, GPC4, GLRB, HIP1, INSIG1, KIF5C, RABSA, OPHN1, RELN, RAB1A, RACL,

BP [GO:0051668 |, 2cEe 00 | 3572564 6.50E-03 | RALA, SNAP25, STX7, NUMB, RAB11A, DNAJA3, NRXN1, SEC24C, MAGI2, SEC31A, GRIP1, SLC7A11, ADAM22, SSH1, NDC1,

SAR1A, ANKS1B, TBC1D20, MIA3
ADCYAP1, ANK3, ARF1, RHOA, ATP1A2, ATP1B1, ATP2B1, ATP2B4, ATP7A, BCL2, CACNALC, CACNA2D1, CALM1, CALM2,
requlation of CALM3, CAMK2D, CLIC2, DIAPH1, DMD, STOM, F2R, PTK2B, FGF12, FGF14, FKBP1A, FMR1, FYN, G6PD, GEM, GJAL, GLRX,
8p | G0:0010959 mgtal o S— 6.50E.03 | GNAI2, HFE, HSPA2, KCNC2, KCNJ2, KIF5B, MLLT6, MYLK, MYO5A, NEDD4, PDEAD, SERPINE2, PIK3CG, PKD2, PLCGL,
' idval) : PRKCE, PTEN, PTGS2, PTPN3, SLC9A1, TMBIM6, UTRN, SLMAP, STC2, OXSR1, AHCYL1, GPDIL, STK39, UBQLN1, KCNIP3,
p CAB39, KLHL24, TMEM38B, SLC30A10, JPH1, JPH3, HECW2, WNK1, WNK3, SESTD1, OSR1, ALG10B, SIK1, ANO6, LRRCSS5,
KCNRG
response to RHOA, ATP1A2, CHEK1, COL1A1, DAG1, DMD, EDN1, ETS1, ETV1, PTK2B, FYN, GJAL, TNC, KCNJ2, KIT, MAP1B, MEIS2,

BP |G0:0009612 | mechanical 46/2564 6.59E-03 | MAP3K1, NFKB1, NFKBIA, P2RY1, SERPINE2, PKD2, PTCH1, PTGS2, RAC1, MAP2K4, SLC9AL, SOX9, STATL, TGFBR2,
stimulus THBS1, TLR4, BTG2, FOSL1, NRXN1, MAP3K2, SUN1, CNTNAP2, SLC38A2, USP53, STRBP, PIEZO2, LRP11, FOXP2, MTPN
inositol

_ phosphate- ) ATP2B4, EDN1, ERBB3, MTOR, GSK3B, NRG1, IGF1, ITPR1, NFATC3, PPP3CA, PPP3R1, PTBP1, SLC9AL, NFATS, CAMTAL,

BP [GO:0048016 [ PHOSP e 17/2564 6.72E-03 | ucD1 'SppLa
signaling
bicellular tight

BP |G0:0070830 |junction 17/2564 6.72E-03 | APC, RUNXL, CBFB, ECT2, GJAL, ROCK1, SNAI2, SRF, STRN, TJP1, FZD5, CLDN1, ROCK2, MPP5, PARD6B, MTDH, OCLN
assembly

8p | co-0061640 g‘étogr':gfrff”' 26/2564 6.75£.03 | ANK3, APC, ARF1, RHOA, ECT2, STMN1, MYH10, RASAL, ROCKL, SPAST, SPTBN1, ROCK?, KIF23, IST1, ACTRS, ZFYVE26,

' Cyt%kinesis ' KIF4A, CHMP2B, CHMP5, TTC19, CEPS55, SPIREL, CHMP1B, MAP9, LZTS2, EFHC1
mitotic cell cvele APC, ATM, CCND1, BRCA1, CENPF, FOXN3, ATF2, E2F1, EP300, HUS1, MDM4, MSH2, CNOT2, CNOT4, PRKDC, RB1, SOX4,
BP [G0:0007093 [ 7} ONC °0 Y 38/2564 6.77E-03 | TFDP1, TFDP2, TP53, TPR, WEEL, BTG2, HMGA2, BUB3, CNOTL, SYF2, GIGYF2, CNOT7, DONSON, TRIAPL, TIPIN, CNOTS,
p TAOKZ, NABP1, TICRR, CNOT6L, GEN1
MYRF, DAG1, ERBB2, MTOR, HGF, NRG1, ID4, KCNJ10, MYOSA, NF1, NTRK2, PMP22, POU3F2, PTEN, PTPRZL, RARA,
BP |G0:0042552 [ myelination 32/2564 6.78E-03 | SCNBA, SKI, TSC1, UGTS, ZNF24, B4AGALTS, BAGALTS, QKI, EIF2AK3, TSPAN2, OLIG2, DICERL, ADAM22, MPPS, FA2H,
PIKFYVE
adantive ACVR2B, ADCYAP1, ADRB1, ALDH1A1, APC, ESRRG, ACSL1, GJAL, GNAS, HNRNPU, ID1, IGF1R, RBPJ, JAK2, LNPEP,
BP [G0O:1990845 therfno resis 36/2564 6.84E-03 |NOVAL, NOVA2, NPR3, PLCL1, PRLR, RB1, SCD, SORL1, ADAM17, TLR4, VEGFA, MFN2, ADAMTSS5, PLCL2, LGR4, ACOT13,
9 ARRDC3, ELOVL6, ADIPOR2, DOCK7, KSR2
cold-induced ACVR2B, ADCYAP1, ADRB1, ALDH1A1, APC, ESRRG, ACSL1, GJAL, GNAS, ID1, IGF1R, RBPJ, JAK2, LNPEP, NOVAL,
BP  |G0:0106106 [goC W EEL 34/2564 6.84E-03 |NOVA2, NPR3, PLCL1, PRLR, RB1, SCD, ADAM17, TLR4, VEGFA, MFN2, ADAMTSS, PLCL2, LGR4, ACOT13, ARRDC3,
9 ELOVL6, ADIPOR2, DOCK7, KSR2
regulation of ACVR2B, ADCYAP1, ADRB1, ALDH1A1, APC, ESRRG, ACSLL, GJAL, GNAS, ID1, IGF1R, RBPJ, JAK2, LNPEP, NOVAL,
BP |G0:0120161 | cold-induced 34/2564 6.84E-03 |NOVA2, NPR3, PLCL1, PRLR, RB1, SCD, ADAM17, TLR4, VEGFA, MFN2, ADAMTSS, PLCL2, LGR4, ACOT13, ARRDC3,

thermogenesis

ELOVL6, ADIPOR2, DOCK7, KSR2




regulation of viral

ADARB1, BCL2, DDX3X, DDX5, STOM, FMR1, IFIT1, PLSCR1, PKN2, RAD23A, RNASEL, STAU1, HMGAZ2, VAPB, VAPA, TNIP1,

BP |G0:0045069 ?gg}ﬁ:ﬁon 25/2564 6.928-03 || ARP1, FBXL2, PABPCI, CNOT7, ZC3HAV1, FAM111A, YTHDC2, TBC1D20, PDE12
_ histone H3 BRCAL, CHEK1, GATA3, LIF, SMAD4, KMT2A, NAP1L2, BRPF1, KAT6A, KAT2B, KAT6B, BRD1, ZNF451, TAF5L, BRPF3, LEFL,
BP | GO:0043966 | oo iction 18/2564 6.99E03 | (FATSh MEAFG
BP | co:0120193 |tight junction 18/2564 6.99E.03 |APC, RUNX1, CBFB, ECT2, GJAL, ROCKL, SNAI2, SRF, STRN, TGFBR1, TJP1, FZD5, CLDN1, ROCK2, MPP5, PARD6B, MTDH,
organization OCLN
smooth muscle BMPR1A, EDN1, EREG, FGF2, FGFR2, MTOR, GNAI2, GNAI3, HMGCR, HPGD, ID2, IGF1, IGFBP5, IL6R, IL12A, JAK2, MEF2C,
BP  |GO:0048659 11000 S0 30/2564 7.03E-03 | MEF2D, MAP3K5, MMP2, NPR3, PRKDC, PRKG1, PTEN, PTGS2, SKP2, SOD2, STAT1, TGFBR2, THBS1, TNFAIP3, MFN2,
P NAMPT, TRIB1, FOXP1, PDCD4, IRAK4, SMPD3, PDGFD
f’eosl:tlg’;’on of ADARB1, CCNT1, CHD1, DDX3X, EP300, STOM, F2RL1, FMRL, IFIT1, IGF2R, INHBA, P2RY1, PDE3A, PRKCA, PKN2, RAD23A,
BP |G0:0043902 mgm_or s 42/2564 7.05E-03 |SP1, STAUL, TAF11, PDESA, VAPB, VAPA, PUM1, BCL2L11, OPTN, PLCB1, SASH1, LARP1, PUM2, KPNAG, CHMP2B,
pmcessg ANKRD17, PABPC1, AGO2, CNOT7, LEF1, RSF1, SMURF2, YTHDC2, ZCCHC3, TBC1D20, PDE12
BP |G0:0034405 ;%Seg?nsstreetsosﬂu'd 13/2564 7.05E-03 |CA2, ETS1, PTK2B, GJAL, HAS2, SMAD7, MEF2C, NFE2L2, PKD2, PTGS2, TFPI2, ADAMY, SOCS5
BP [G0:0060323 rr:]eo"‘rghogenesis 13/2564 7.05E-03 | ASPH, COL1A1, EP300, MMP2, PDGFRA, SKI, SGPL1, RAB3GAP1, NIPBL, TIPARP, FLVCR1, LEF1, PLEKHA1
BP |[G0O:1905314 zzye'igup”rﬁgxf""e 13/2564 7.05E-03 |JAGL, BMPR2, GATA3, RBPJ, NOTCH2, RB1, ROBO1, ROCK1, SNAI2, SOX9, TGFB2, SLIT2, ROCK2
regulation of
cytoplasmic
BP [G0:0010603 | MRNA 6/2564 7.05E-03 |CNOT2, PAN2, CNOT1, CNOT6, CNOT6L, PAN3
processing body
assembly
regulation of
BP |G0:0014041 | neuron 6/2564 7.05E-03 |BCL2, MTOR, OPAL, RET, BCL11A, LRRK2
maturation
ER-nucleus
BP | G0:0006984 | signaling 15/2564 7 06E.03 Eg:lesé,lgBSKss, INSIG1, NFE2L2, TP53, XBP1, EIF2AK3, BCL2L11, ERLIN1, ERLIN2, ATF6, MBTPS2, TMEM33, EIF2A,
pathway
, negative ] RHOA, NRG1, ITGAV, ROBO1, WNT5A, SEMA7A, UNC5C, SEMABA, SLIT2, SEMA4D, SEMA3C, FLRT3, FLRT2, SEMA4C,
BP |G0:0050919 [ pIZNE . 15/2564 7.06E-03 | giviabA
calcineurin-
BP |G0:0097720 | mediated 15/2564 7.06E-03 | ATP2B4, ERBB3, MTOR, GSK3B, NRG1, IGF1, NFATC3, PPP3CA, PPP3R1, PTBP1, SLC9AL, NFATS, CAMTAL, LMCD1, SPPL3
signaling
response to
8P | 601990928 | amime scid 15/2564 7 06E-03 (E:IlFZZOSrfléeMTOR, MAP3K5, MAPK1, EIF2AK3, SZT2, LARP1, SESN1, SLC38A2, RRAGD, SEH1L, SESN2, EIF2A, SESN3,
starvation
requlation of ZFP36L1, ZFP36L2, E2F1, FMR1, MTOR, HNRNPC, HNRNPU, TNPO1, NPM1, PRKCA, PSMD1, RNASEL, ROCK1, RPS27A,
BP |GO:0043488 mgNAstabmt 40/2564 7.24E-03  |VIM, XPO1, YWHAB, FXR1, PABPC4, ROCK2, PUM1, HNRNPR, IGF2BP3, CPEB3, DIS3, SAMDA4A, LARP1, PUM2, GIGYF2,
Y SERBP1, PABPC1, MYEF2, DCP1A, TRIM71, RC3H1, DCP2, PDE12, RBM24, CNOT6L, YTHDF3
cholesterol
BP | GO:0006695 | biosynthetic 1/2564 7 24E.03 égﬁ(':\g, ﬁ;gsllﬁlmFBATsPI\gZGgi%h;il\éiagsl,_éNs|Gl, KPNBL1, LBR, NFYB, PRKAAL, RAN, SC5D, SCD, SP1, CNBP, ERLINL,
process ! ! ! !
regulation of ATP2B4, CAMK2D, EDN1, MTOR, G6PD, IGF1, IL6ST, JARID2, SMAD4, MEF2A, PPARA, PPP3CA, PRKCA, ROCK1, SLC9A1
BP G0:0010611 | cardiac muscle 21/2564 7.24E-03 YY1, PDESA, ROCK2, LMCD1, ERRFI1, MTPN
hypertrophy
8 | Go:0043242 | negative 21/2564 74503 |ADD3, APC, CAPZAL, CAPZA2, EPS8, FGF13, MAP1B, MID1, SPTAN1, SPTBNL, IRAK3, SWAP70, CAMSAP2, TMODS3, TMOD2,

regulation of

TAOK1, MID1IP1, NAV3, MTPN, TTBK2, CAMSAP1




protein complex

disassembly
ABR, ADARBL, JAG1, RHOA, BCL2, BMPR1A, KRIT1, CRK, CYP1B1, DAG1, ERBB4, FGF2, FOXO3, GATA3, NRG1, HMGBL,
Hedative IGFBPS5, LRP1, SMAD7, MECP2, MEF2C, MITF, NF1, NFE2L2, SERPINEL, PRKG1, PTEN, PTPRG, PTPRJ, PTPRK, PTPRM,
8p | 600040013 regulaﬁon of 2712564 1 8E.03 | PTPRR, RAP2A, RAP2B, ROBO1, SFRP2, SP100, SRF, STAT3, NR2F2, THBS1, VCL, WNT5A, RECK, SEMATA, NRP1, WASL,
: Iogomotion : SEMABA, SLIT2, MAGI2, TRIB1, SEMA4D, SEMA3C, IL24, ABHD2, PTPRT, LRCH1, PLCB1, SRGAP2, GTPBP4, CORO1C,
CLIC4, GREM1, SPOCK3, SEMAA4C, AP1AR, SEMAGA, ARRDC3, RAP2C, MMRN2, NAV3, PHLDB2, TP53INP1, ACVRIC,
SPRED1, ARID2, MIA3
regulation of
ﬁ{)?ti?t?ﬁ_ma' FOXF2, GNA12, GSK3B, HFE, UBE2K, HSP90AB1, SMAD7, MTM1, NFE2L2, RAD23A, VCP, USP7, RNF14, SOCS5, N4BP1,
BP [G0O:0032434 degendem 30/2564 7.35E-03 | RNF144A, TRIB1, RYBP, ARIH1, TRIB2, SENP1, UBQLN2, UBQLN1, UBXN1, WAC, LRRK2, SOCS4, RNF19B, RNF217,
protein catabolic RNF1448
process
positiV(_a
8p | co1905477 “Ergt“e'?ﬁ'on of 30/2564 735E.03 | ANK3, ARF6, BCL2, BID, E2F1, STOM, EPHB2, ERBB2, ACSL3, FYN, ITGA3, KIFSB, LRP1, PIK3R1, PPP3R1, PRKCE, SPTBNL,
' E)calization o : TFDP1, TFDP2, TP53, TP53BP2, EZR, YWHAB, TP63, RAB11A, CDK5R1, SORBS1, RAB11FIP2, SSH1, WNK3
membrane
negative
BP |G0:0032007 | regulation of 16/2564 7.62E-03 | ATM, MTML, PRKAAL, TSC1, EPM2A, PDCD6, SIK2, SZT2, SH3BP4, SESN1, DDIT4, FNIP2, SESN2, SESN3, C120rf66, SIK1
TOR signaling
positivg
BP |G0:0048146 ;ﬁ)?g';gg{‘ of 16/2564 7.62E-03 | BMI1, CCNA2, CDK6, E2F1, EREG, ESR1, FN1, FOSL2, IGF1, DDR2, PDGFRA, PRKDC, WNT1, WNT5A, ZMIZ1, PDGFD
proliferation
positive
regulation of
BP |G0:0048260 | receptor- 16/2564 7.62E-03 | BICD1, CBL, FMRL, HFE, HIP1, HNRNPK, NTF3, SERPINEL, VEGFA, WASL, MAGI2, RAB21, GREM1, AHI1, SCYL2, ATAD1
mediated
endocytosis
regulation of
BP |G0:0010464 | mesenchymal 12/2564 7.64E-03 |BMPRL1A, FGFR2, NFIB, SIX1, SOX9, STAT1, ZEB1, TGFBR2, VEGFA, WNT5A, PHF14, FOXP2
cell proliferation
BP |G0:0048821 ng{gg%’fgm 12/2564 7.64E-03 |BCL6, BPGM, G6PD, SLC11A2, MED1, ARID4A, SRF, PTBP3, FLVCR1, TMOD3, ZBTB7A, SOX6
JAGL, ANK3, ANXAL, ARG2, RHOA, BCL6, RUNX1, RUNX3, CBFB, CD44, CDC42, EFNB2, ERBB2, ETS1, FYN, GATA3,
GCNT2, HAS2, HFE, HMGB1, FOXAL, IGFL, IL6R, IL6ST, IL7R, IL12A, ITGAS, JAK2, SMAD7, CD46, MYO10, PAK2, PAWR,
8P | Goi0022407 regulation of cell- | Lo oc 2 60E.03 | PCDH8, SERPINE2, PIK3R1, PPARA, PRKARLA, PRKCA, PRKG1, RAC1, RARA, SNAI2, SOX2, TFRC, TGFBR2, TNFSF4,
' cell adhesion : VEGFA, WNT1, WNT5A, XBP1, YES1, TNFSF11, PDESA, ADAM19, DNAJA3, SOCS6, SOCS5, RASGRP1, GPNMB, NFATS,
MALT1, ZBTB1, SWAP70, GTPBP4, CD274, MINKL, LEF1, PAG1, PELI1, ZMIZ1, WNKZ1, VTCN1, ZNF703, AKNA, RC3H1,
MDGAL, MIA3
positive
8P | co:0031398 |Fegulation of 20/2564 269503 | BIRC3, XIAP, BMI1, BRCAL, FKBP1A, GOLGA2, SMAD7, PTEN, RAB1A, SKP2, UBE2D1, UBE2L3, UBESA, CUL3, RNF40,
' protein : PDCD6, MALT1, MYCBP2, UBQLN1, DCUN1D1, RNF111, FANCI, PELI1, ARRDC3, FANCM, DERL1, SPRTN, LRRK2, DCUN1D3
ubiquitination
N-terminal
BP |G0:0006474 | protein amino 8/2564 7.70E-03 | CREBBP, EP300, SOX4, KAT2B, NAA25, NAALS, NAA5Q, NAA30
acid acetylation
BP [G0:0015693 [‘r‘;"r?S”;cfr't“m 1on 8/2564 7.70E-03 |KCNJ2, ZDHHC13, MRS2, MAGT1, MMGTL, NIPAL, NIPAL1, SLC41A1
8 |Go-0015931 |nucleobase- 51/2564 7 70E-03 | SLC25A4, ZFP36L1, FMRL, GJAL, GLEL, HNRNPA2B1, HNRNPU, AGFGL, KIF5C, NPM1, PURA, RAN, SRSFL, SRSF2, SRSF6,

containing

SRSF7, TGFBR2, TPR, TSC1, XPO1, SLBP, QKI, ZC3H11A, SMG7, G3BP2, RBM8A, NXF1, IGF2BP3, KHDRBS1, XPO7, SMG1,




compound
transport

SLC35D1, BICD2, SLC35A3, CPSF2, RBM27, SLC35A5, SLC25A36, NDC1, NXT2, PARP11, THOC2, XPO5, EPG5, RBM26,
SEHI1L, FYTTD1, LTV1, YTHDC1, HNRNPA3, NUP43

positive
regulation of

ANXAL, BMPR2, EDN1, ETS1, PTK2B, FGF2, GATA3, HMGB1, MET, NFE2L2, PIK3C2A, PLCG1, PRKCA, MAP2K3, PTGS2,

BP [G0:0010595 ! 31/2564 7.88E-03 | SP1, SPARC, ADAM17, THBS1, TMSB4X, VEGFA, WNT5A, FGF18, NRP1, SEMASA, ROCK2, AKT3, PDCD6, SASH1, FOXP1,
endothelial cell AMOTLL
migration
regulation of
BP |G0:0010559 g:gggﬁ[ﬁgﬂg 14/2564 7.95E-03 |BCL2, FKTN, GOLGA?2, IGF1, PAWR, SOATL, ITM2B, TMEMS59, ARFGEF1, PLCB1, AGO2, ITM2C, ALG10B, ACER2
process
BP |G0:0120192 ggrs‘ym“gl‘;“on 17/2564 8.00E-03 | APC, RUNX1, CBFB, ECT2, GJAL, ROCK1, SNAI2, SRF, STRN, TJP1, FZD5, CLDN1, ROCK2, MPP5, PARD6B, MTDH, OCLN
ADAM10, APLP2, APP, CALU, CDH2, CHM, CHML, FBN1, FN1, TNC, IGFBP5, KTN1, LAMC1, LMO7, RABSA, DNAJC3, PSMD1,
post-translational RAB1A, RAB2A, SDC2, SKP1, SKP2, VHL, SCG2, CUL5, PTP4A2, GAN, CUL4B, CUL3, COPS3, STC2, RAB11A, DCAFS,
BP |G0:0043687 | protein 71/2564 8.04E-03 |SOCS2, SOCS6, COPS2, SOCS5, KLHL21, DCAF7, TGOLN2, PRSS23, FSTL1, MGAT4A, FBXW11, SUMF2, FBXW?2, FBXL3,
modification FBXL5, KLHL3, KLHL20, KLHL5, DTL, BTBD1, DCUN1D1, CAND1, FEM1C, TULP4, KLHL42, COPS7B, DCAF10, SPSB1,
FBXO11, KBTBD8, KBTBD6, KLHL13, DCUN1D3, ASB7, TTL, FBXO41, KCTD6, MIA3
negative
regulation of
8p | co:1904063 | cation 24/2564 8.04E.03 |ANK3, ATP1A2, ATP7A, CALM1, CALM2, CALM3, CAMK2D, CLIC2, EPHB2, FGF12, FMR1, GEM, NEDD4, PKD2, PRKCE,
: PTEN, OXSR1, STK39, UBQLN1, CAB39, HECW?2, SESTD1, OSR1, KCNRG
ransmembrane
transport
cell
. communication
BP | GO:0010644 | 0 ) 11/2564 8.07E-03 | ANK3, ATP1A2, ATP1B1, CACNALC, CALM1, CALM2, CALM3, CAMK2D, DBN1, GJAL, PDE4D
coupling
regulation of
cardiac muscle
BP |G0:0010882 | contraction by 11/2564 8.07E-03 |ATP1A2, ATP1B1, CACNALC, CALM1, CALM2, CALM3, CAMK2D, CLIC2, DMD, SLC9A1, TMEM38B
calcium ion
signaling
. Schwann cell
BP | GO:0014044 | o uio lent 11/2564 8.07E-03 |DAGL, NRG1, NF1, NTRK2, POU3F2, SKI, MED12, DICER1, ADAM22, MPP5, FA2H
cerebral cortex
BP [G0:0021799 | radially oriented 11/2564 8.07E-03 |PAFAH1B1, POU3F2, POU3F3, RELN, CDK5R1, SUN1, SRGAP2, RTN4, NDEL1, DIXDC1, FBXO45
cell migration
regulation of
BP [G0:0031114 | microtubule 11/2564 8.07E-03 | APC, FGF13, MAP1B, MID1, SPAST, CAMSAP2, TAOK1, MID1IP1, NAV3, TTBK2, CAMSAP1
depolymerization
epithelial tube
BP |GO:0060441 i?:f&f/';‘g?n lung 11/2564 8.07E-03 |DAG1, FGFR2, FOXAL, HOXA5, TNC, SOX9, WNT2B, SPRY1, SPRY2, YAP1, HHIP
morphogenesis
establishment of
BP [G0:0090162 | epithelial cell 11/2564 8.07E-03 | ARF6, RHOA, CDC42, MSN, MYO9A, OPHN1, PTK7, WNT5SA, FRMD4A, GOLPH3, MPP5
polarity
ATM, BICD1, ZFP36L1, FMR1, GLE1, HNRNPA2B1, HNRNPU, AGFG1, KIF5C, NPM1, PURA, RAN, SRSF1, SRSF2, SRSF6,
_ - SRSF7, TGFBR2, TPR, TSC1, XPO1, YY1, SLBP, QKI, ZC3H11A, SMG7, G3BP2, RBM8A, NXF1, IGF2BP3, KHDRBS1, XPO7,
BP | GO:0006403 | RNA localization | 49/2564 8.07E-03 | gmG1, BICD2, ALCF, CPSF2, RBM27, NDC1, NXT2, PARP11, THOC2, XPO5, RBM26, SEH1L, FYTTD1, LTV1, YTHDC1, DCP2,
HNRNPA3, NUP43
8P | Go:0009743 | resPOnse to 49/2564 8.07E.03 |ACVR2B, RHOA, ZFP36L1, EGR1, ENSA, EPHA5, ERCC1, PTK2B, FOXO3, GJAL, GLUL, HMGCR, IGFIR, KIF5B, LRP1,

carbohydrate

SMAD2, MAP1B, ME1, NEUROD1, OPA1, PPP3CA, PRKAA1, PRKCB, PRKCE, PTEN, PTGS2, RAC1, RAP1B, MAP2K4, TRA2B,




SLC6AL, SOX4, SPARC, SRF, TGFBR2, THBS1, TIAM1, VSNL1, XBP1, KLF7, MAP4K4, NAMPT, RAB11FIP2, ADNP, ZBTB20,
RMI1, SESN2, ACVR1C, STXBP4

BP

G0:0071384

cellular response
to corticosteroid
stimulus

18/2564

8.18E-03

ADCYAP1, ANXAL, ATP2B1, ZFP36L1, ZFP36L2, KLF9, EDN1, FOXO3, NR3C1, HNRNPU, REST, SSTR2, UBE2L3, BCL2L11,
AKAP13, ERRFI1, DDIT4, CREBRF

BP

G0:1903902

positive
regulation of viral
life cycle

18/2564

8.18E-03

ADARB1, DDX3X, STOM, FMR1, IFIT1, PKN2, RAD23A, STAUL, VAPB, VAPA, LARP1, KPNA6, CHMP2B, PABPC1, CNOT7,
YTHDC2, TBC1D20, PDE12

BP

G0:0045216

cell-cell junction
organization

36/2564

8.19E-03

APC, RHOA, RUNX1, CBFB, CDH2, CDH6, CDH11, CTNND1, CXADR, DSG2, ECT2, F2R, F2RL1, GJA1, LIMS1, PRKCA, PKN2,
ROCK1, SNAI2, SRF, STRN, TGFB2, TGFBR1, TJP1, UGTS, VCL, FZD5, PKP4, CLDN1, ROCK2, GRHL1, PERP, MPP5,
PARDG6B, MTDH, OCLN

BP

G0:0030512

negative
regulation of
transforming
growth factor
beta receptor
signaling
pathway

22/2564

8.19E-03

FBN1, FBN2, GLG1, SMAD2, SMAD7, PPM1A, RPS27A, SKI, SKIL, ADAM17, TGFBR1, TGFBR2, TP53, WNT1, ONECUT2,
PEG10, BAMBI, ZNF451, ZBTB7A, PMEPAL, SMURF2, VASN

BP

GO0:0031290

retinal ganglion
cell axon
guidance

9/2564

8.19E-03

ALCAM, BMPR1B, EPHB1, EPHB2, NRCAM, PTPRM, VEGFA, NRP1, SLIT2

BP

G0:0033962

cytoplasmic
mMRNA
processing body
assembly

9/2564

8.19E-03

DDX6, CNOTZ2, PAN2, CNOT1, CNOT7, CNOT6, RC3H1, CNOT6L, PAN3

BP

GO0:0035162

embryonic
hemopoiesis

9/2564

8.19E-03

GATAS, KIT, KMT2A, PBX1, MED1, STK3, STK4, TGFBR2, VEGFA

BP

G0:0036120

cellular response
to platelet-
derived growth
factor stimulus

9/2564

8.19E-03

ATP7A, CBL, CCNA2, CREB1, FYN, HAS2, YES1, ERRFI1, PDGFD

BP

G0:0043984

histone H4-K16
acetylation

9/2564

8.19E-03

BRCAL, HCFC1, KMT2A, AUTS2, PHF20, MSL2, KANSL3, KAT8, KANSL1L

BP

G0:0061213

positive
regulation of
mesonephros
development

9/2564

8.19E-03

GATA3, SIX1, SOX9, VEGFA, WNT2B, MAGEDL1, BASP1, SIX4, LGR4

BP

GO0:0071498

cellular response
to fluid shear
stress

9/2564

8.19E-03

CA2, PTK2B, HAS2, MEF2C, NFE2L2, PKD2, PTGS2, TFPI2, SOCS5

BP

G0:1902307

positive
regulation of
sodium ion
transmembrane
transport

9/2564

8.19E-03

ANK3, ARF1, ATP1B1, DMD, GLRX, KIF5B, SLC9A1, WNK1, WNK3

BP

G0:2001014

regulation of
skeletal muscle
cell
differentiation

9/2564

8.19E-03

DDX5, EPHB1, MEF2C, SIX1, NR1D2, SIX4, NLN, AKIRIN1, RBM24

BP

G0:0007272

ensheathment of
neurons

32/2564

8.19E-03

MYRF, DAG1, ERBB2, MTOR, HGF, NRG1, ID4, KCNJ10, MYO5A, NF1, NTRK2, PMP22, POU3F2, PTEN, PTPRZ1, RARA,
SCNB8A, SKI, TSC1, UGT8, ZNF24, BAGALT6, B4GALTS5, QKI, EIF2AK3, TSPAN2, OLIG2, DICER1, ADAM22, MPP5, FA2H,
PIKFYVE




axon

MYRF, DAG1, ERBB2, MTOR, HGF, NRG1, ID4, KCNJ10, MYO5A, NF1, NTRK2, PMP22, POU3F2, PTEN, PTPRZ1, RARA,

BP [G0:0008366 32/2564 8.19E-03 [SCNB8A, SKI, TSC1, UGTS, ZNF24, BAGALT6, BAGALT5, QKI, EIF2AK3, TSPAN2, OLIG2, DICER1, ADAM22, MPP5, FA2H,
ensheathment PIKEYVE
mesonephric BCL2, FGF2, GATA3, SMAD4, PBX1, PKD2, PTCH1, SIX1, SOX9, VEGFA, WNT1, WNT2B, MAGED1, SIX4, LGR4, LZTS2
BP [G0:0072171 |tubule 19/2564 8.21E03 | OShi NPNT EMNL. ’ : : P SIS ' ’ : ’ ’ ’ : :
morphogenesis ’ '
temperature ACVR2B, ADCYAP1, ADRB1, ALDH1A1, APC, EGR1, ESRRG, ACSL1, GJAL, GNAS, ID1, IGF1R, RBPJ, JAK2, LNPEP, NOVAL,
BP |G0:0001659 | STPEEM S 39/2564 8.21E-03 [NOVA2, NPR3, PLCL1, PRLR, PTGS2, RB1, SCD, STAT3, ADAM17, TLR4, VEGFA, TNFSF11, MFN2, ADAMTS5, PLCL2, LGR4,
ACOT13, ARRDC3, ELOVL6, ADIPOR2, DOCK7, NAPEPLD, KSR2
secondary
_ alcohol ACACB, CYP51A1, FASN, G6PD, HMGCR, INSIG1, KPNB1, LBR, NFYB, PRKAAL, RAN, SC5D, SCD, SP1, CNBP, ERLINL,
BP  [GO:1902653 [ sy nthetic 21/2564 8.21E-03  |ER| N2, NPCILL, MBTPS2, GPAM, ELOVL6
process
negativ_e
BP [G0:0007026 [ﬁ%‘ﬁﬂgﬂlg 10/2564 8.21E-03 |APC, FGF13, MAP1B, MID1, CAMSAP2, TAOK1, MID1IP1, NAV3, TTBK2, CAMSAP1
depolymerization
. histone H2A
BP | G0:0033522 |y i tion 10/2564 8.21E-03  |BMI1, SKP1, UBE2A, PCGF2, CUL4B, TRIP12, RYBP, UBR5, PCGF5, RNF168
. cargo loading
BP [GO:0035459 |40 20 10/2564 8.21E-03  |INSIG1, RABIA, PICALM, SEC24C, TMED10, SEC31A, SARIA, KIF13A, TBC1D20, MIA3
regulation of
BP [G0:0045646 | erythrocyte 15/2564 8.47E-03 |ZFP36L1, CDK6, ETS1, FOXO3, HMGB2, HOXAS, ID2, INHBA, MED1, STAT1, STAT3, MAFB, SENP1, KLF13, NCAPG2
differentiation
cellular response CCND1, CANX, EIF2S1, EP300, EXTL3, GFPT1, HSPA2, NFE2L2, PIK3R1, DNAJC3, SSR1, HSPA13, TMBIM6, VCP, XBP1,
BP [G0:0034620 |to unfolded 33/2564 8.67E-03 [STC2, VAPB, EIF2AK3, TATDN2, BCL2L11, OPTN, SEC31A, ATF6, SERP1, HSPA14, MBTPS2, TMEM33, YOD1, HERPUD2,
protein DERL1, SYVN1, PPP1R15B, CREBRF
negativ_e
BP |G0:0046636 ;‘Tgﬁigg?ac’; coll | 1372564 8.67E-03 | ANXAL, ARG2, BCL6, RUNX1, RUNX3, CBFB, HFE, HMGB1, SMAD7, TNFSF4, SOCS5, CD274, RC3H1
activation
insulin-like
growth factor
BP |G0:0048009 | receptor 13/2564 8.67E-03 |[AR, IGF1, IGF1R, IGF2R, IGFBP5, NKX3-1, PIK3R1, WNT1, EIF2AK3, PLCB1, GIGYF2, PHIP, GIGYF1
signaling
pathway
transforming
BP [G0:0071604 | growth factor 13/2564 8.67E-03 |CREB1, ATF2, GATA6, HSP90ABL, ITGAV, ITGBS, LUM, SMAD4, CD46, PTGS2, TGFB2, THBS1, CD2AP
beta production
negative
8p | co:0010771 Lfgf'ﬁgogr?;sﬁg” — 874£.03 |RHOA EPHB2, FGF13, GDI1, ID1, MAP2, PPP3CA, PTEN, UBESA, WNT5A, SEMA7A, NRP1, CDK5R1, SEMASA, SLIT2,
: o o'fv . dgi . : RAPGEF2, ULK2, SEMA4D, SEMA3C, CORO1C, SEMA4C, AP1AR, RTN4, SEMAGA, TRAK2
differentiation
cellular response ANXA1L, ATP7A, AXL, CCNA2, CRK, CYP1B1, ECT2, ETS1, EZH2, FANCC, FER, FOXO3, FXN, HGF, KCNC2, MAP3K5, MET,
BP [G0:0034614 |to reactive 38/2564 8.75E-03  |MMP2, MTR, NFE2L2, PAWR, PDGFRA, PKD2, PRKAA1, MAPK1, PTPRK, SOD2, TNFAIP3, PCGF2, NET1, CAMKK2, ZNF277,
oxygen species SETX, SZT2, SMPD3, PLEKHA1, PDGFD, LRRK2
ANXA1L, APC, APP, ATM, ATP2B4, CCND1, BCL2, BID, BRCAL, ZFP36L1, ZFP36L2, CCND2, CDC25A, CDC27, CDK6, CENPF,
requlation of cell CHEK1, FOXN3, DDX3X, E2F1, EP300, EZH2, HSPA2, HSP90AAL, HUSL, ID2, MDM4, MECP2, CNOT2, CNOT4, NPM1,
8p | Go1901987 C%Ie e 90/2564 877E.03 | PAFAH1BL PBX1, PKD2, PRKDC, PSMD1, PTEN, RB1, RBL1, SKP1, SOX4, ADAM17, TFDP1, TFDP2, TP53, TPR, UBE2D,
' ténsit‘fon : UBE2E2, WEE1, BTG2, HMGA2, CUL4B, CUL3, CDC14A, RAB11A, BUB3, CCP110, CTDSPL, GPNMB, PLK4, NEK6, MAPREL,

TPX2, CNOT1, PLCB1, SYF2, ANKRD17, GIGYF2, TMOD3, CNOT7, DONSON, TRIAP1, DTL, NDE1, USP47, CEP192, CEP72,
KMT2E, MEPCE, CNOT6, HECW2, TAOK1, ZNF655, CDC73, TICRR, DCUN1D3, NACC2, CNOT6L, STXBP4, GEN1




DNA integrity

ATM, CCND1, BRCA1, CDC5L, CHEK1, FOXN3, ATF2, E2F1, EP300, HUS1, MDM4, MSH2, CNOT2, CNOT4, PRKDC, SOX4,

BP G0:0031570 checkpoint 36/2564 8.96E-03 TFDP1, TFDP2, TP53, TP53BP1, BTG2, HMGA2, CLOCK, CNOT1, SYF2, GIGYF2, CNOT7, DONSON, WAC, TRIAP1, DTL,
p TIPIN, CNOT6, TAOK1, TICRR, CNOT6L
negative ADCYAP1, ANK3, ATP1A2, ATP7A, BCL2, CALM1, CALM2, CALM3, CAMK2D, CLIC2, EPHB2, PTK2B, FGF12, FMR1, MTOR,
BP G0:0043271 | regulation of ion 36/2564 8.96E-03 GEM, GPM6B, NEDD4, SERPINE2, PKD2, PRKCE, PTEN, PTGS2, TMBIM6, THBS1, OXSR1, STK39, UBQLN1, CAB39, GOPC,
transport HECW2, WNK1, WNK3, SESTD1, OSR1, KCNRG
embryonic
. P APAF1, GATAS3, PRKACB, PTCH1, PTK7, RALA, RARA, RET, SFRP2, SIX1, SKI, SOX4, SOX9, STK3, STK4, TGFB2, TSC1,
BP | ©0:0001838  epithelal tube 30/2564 9.06E-03 [l DMeA, WNT5A, LUZP1, FZD3, ARID1A, FZD1, ZEB2, MED12, SIX4, SEMA4C, MIBL, OSRL, TRIM71
ACTN1, ADD3, ALDOA, SHROOMZ2, ARF1, ARF6, RHOA, RND3, BCL2, CAPZA1, CAPZA2, CDC42, DBN1, DIAPH1, EPSS,
F2RL1, PTK2B, FER, MTOR, HIP1, ID1, INPPL1, JAK2, STMN1, MARCKS, MET, MYO1B, PAWR, PIK3R1, PRKCE, RAC1,
BP GO:0007015 actin filament 7712564 9.06E-03 RASAL, ROCK1, SLC9A1, SPTAN1, SPTBN1, SRF, TGFBR1, TMSB4X, TPM3, TSC1, EZR, CUL3, SORBS2, NRP1, WASL,
’ organization ' SEMAGBA, SLIT2, ROCK2, ARPC5, ACTR3, ABI2, WASF2, NEBL, ARPC1A, ARFGEF1, SORBS1, CDC42EP3, NCKAP1, SWAP70,
RHOQ, CORO1C, CD2AP, TMOD3, TMOD2, SH3KBP1, ARHGAP17, AP1AR, ENAH, SPIRE1, PHLDB2, WHAMM, JMY, MTPN,
RICTOR, SH3PXD2B, FMN1
positive
regulation of
protein BIRC3, XIAP, BMI1, BRCA1, FKBP1A, GOLGA2, SMAD7, PTEN, RAB1A, SKP2, UBE2D1, UBE2I, UBE2L3, UBE3A, VCP, CUL3,
BP G0:1903322 | modification by 32/2564 9.13E-03 RNF40, PDCD6, TNIP1, MALT1, MYCBP2, UBQLN1, DCUN1D1, RNF111, FANCI, PELI1, ARRDC3, FANCM, DERL1, SPRTN,
small protein LRRK2, DCUN1D3
conjugation or
removal
positive
regulation of
. 2 BCL2, BMPR1A, CREB1, EDN1, EFNB2, ERBB3, ERBB4, FGF2, FGFR2, MTOR, GATAG6, GJA1, NRG1, HMGCR, IGF1, RBPJ,
BP G0:0045844 ;gls%tgd muscle 23/2564 9.25E-03 MEF2C, MTM1, PRKAA1L, MAPK1, YAP1, GREM1, RBM24
development
positive
. regulation of : BCL2, BMPR1A, CREB1, EDN1, EFNB2, ERBB3, ERBB4, FGF2, FGFR2, MTOR, GATA6, GJA1, NRG1, HMGCR, IGF1, RBPJ,
BP  [GO:0048636 | 1|/ iscle organ 23/2564 9.25E-03 | \iEF>C MTML, PRKAAL, MAPKL, YAPL, GREM1, RBM24
development
regulation of
signal ATM, BCL2, BRCA1, CD44, CHD4, CHEK1, CSNK2A1, DDX5, DYRK1A, EP300, HNRNPK, HUS1, MDM4, PRKAA1, RBBP4,
BP G0:1901796 | transduction by 40/2564 9.35E-03 SNAI2, TAF5, TAF11, TAF13, TP53, TP53BP2, BRPF1, KAT6A, TP63, CDK5R1, EXO1, RAD50, HEXIM1, TPX2, HIPK2, RRM2B,
p53 class PHF20, TRIAP1, RRN3, MEAF6, RMI1, TP53INP1, JMY, SPRED1, SPRED2
mediator
signal
transduction
. involved in ATM, E2F1, EP300, MDM4, CNOT2, CNOT4, PRKDC, SOX4, TFDP1, TFDP2, TP53, BTG2, CNOT1, CNOT7, TRIAP1, CNOTS6,
BP G0:0072431 mitotic G1 DNA 17/2564 9.35E-03 CNOT6L
damage
checkpoint
intracellular
signal
. transduction ATM, E2F1, EP300, MDM4, CNOT2, CNOT4, PRKDC, SOX4, TFDP1, TFDP2, TP53, BTG2, CNOT1, CNOT7, TRIAP1, CNOTS6,
BP G0:1902400 involved in G1 17/2564 9.35E-03 CNOT6L
DNA damage
checkpoint
. interaction with CALM1, CALM2, CALM3, CCNT1, CHD1, EP300, STOM, F2RL1, FMR1, FN1, IGF2R, PTX3, REST, SP1, TAF11l, HMGA2, VAPA,
BP  [GO:0051702| o rhiont 22/2564 9.42B-03 | Ry 5 "LEF1, YTHDC2, TBC1D20, NAPEPLD
positive
BP G0:0071158 | regulation of cell 22/2564 9.42E-03 ATM, BRCAL1, E2F1, EP300, GATAG, ID2, MDM4, CNOT2, CNOT4, PKD2, SOX4, TFDP1, TFDP2, TP53, BTG2, HMGAZ2,

cycle arrest

CDK5R1, CNOT1, CNOT7, TRIAP1, CNOT6, CNOT6L




lamellipodium

ATP7A, CD44, CDC42, FER, MTOR, KIT, RAC1, SNX1, VCL, WNT1, SLIT2, ARPC5, WASF2, VAV3, NCKAP1, SRGAP2,

BP | GO:0097581 | /v anization 22/2564 9.42B-03 | cOROIC, AUTS2, CCDC88A, GOLPH3, AKIRINL, WHAMM
somatic
diversification of
immune
, receptors via ) ATM, BCL6, CCR6, ERCC1, HMGB1, HMGB2, MSH2, PRKDC, TFRC, TP53BP1, TNFSF4, EXO1, SWAP70, CLCF1, LEF1, RIF1,
BP  [G0:0002562 (=i 18/2564 9.48E-03  |5ot18 RNF16S
recombination
within a single
locus
embryonic
Bp | G0:0009880 | pattern 18/2564 048E.03 |ERBB4, FGFR2, SMAD1, SMAD2, SMAD4, SMADS, PCSK6, PTCH1, TBX3, KDM6A, WNTL, WNT5A, FZDS5, NRP1, BASP1,
m FRS2, SATB2, PGAP1
specification
, somatic cell DNA ATM, BCL6, CCR6, ERCC1, HMGB1, HMGB2, MSH2, PRKDC, TFRC, TP53BP1, TNFSF4, EXO1, SWAP70, CLCF1, LEF1, RIF1,
BP [GO:0016444 [SOMENCCE. O 18/2564 948E-03  |5ot18 RNF163
positive
, regulation of ) ECT2, GSK3B, IPO5, NEDD4, PIK3R1, PPM1A, MAPK1, PTGS2, RAN, TP53, TPR, KHDRBS1, UBRS5, CTDSPL2, RBM27,
BP | GO:0046824 |\ \vjeocytoplasmi|  18/2564 9.48E-03 | ppM22 RBM26, XPO4
ctransport
, neural nucleus ACTB, RHOA, BCL2, CALM1, CALM2, CALM3, CDC42, G6PD, GLUD1, KCNC2, NFIB, ZNF148, CDK5R1, SEC16A, BASPL,
BP | GO:0048857 | gl el o 18/2564 9.48E-03 | GNB4' ZNFA30, FOXP2
negative
_ regulation of ) EPHB1, G6PD, GJAL, IGFBP5, JARID2, SMAD4, MEIS1, PPARA, PTEN, TGFBR2, YY1, FRS2, LEF1, SIX4, SOX6, LUCTL, SAVL,
BP [GO:1901862 [ SO SIN O 18/2564 9.48E-03 [ L ion
development
BP [G0:0034205 %T%'gg%‘r?eta 12/2564 9.48E-03 |ADAM10, APP, DYRK1A, EPHA4, IGF1, ROCK1, SORL1, PICALM, ROCK2, TMED10, GGA3, APH1A
regulation of
BP |G0:0070884 CNﬂﬂQeS‘fggé”ng 12/2564 9.48E-03 | ATP2B4, ERBB3, MTOR, GSK3B, NRG1, IGF1, PTBP1, SLC9AL, NFAT5, CAMTAL, LMCD1, SPPL3
cascade
regulation of
BP |G0:0106056 ﬁ]ae"f;gfgé'”' 12/2564 9.48E-03 | ATP2B4, ERBB3, MTOR, GSK3B, NRG1, IGF1, PTBP1, SLCIAL, NFATS, CAMTAL, LMCD1, SPPL3
signaling
negative APBB2, BCL2, BCL6, BMPR2, BTG1, DDX3X, FGF13, G6PD, GJAL, INHBA, SMAD4, MAP2, SERPINE2, PPARA, PTPRJ, SFRP2,
BP [G0:0030308 |regulation of cell |  41/2564 9.48E-03 | TGFB2, TP53, WNT5A, YY1, SEMA7A, NRP1, CDK5R1, SEMASA, SLIT2, ULK2, SERTAD2, NME6, SEMA4D, SEMA3C, SH3BP4,
growth BCL11A, SEMA4C, CDKN2AIP, RTN4, NDRG3, SEMAGA, ADIPOR2, SESN2, DCUN1D3, DCBLD2
modification by
, host of symbiont CALM1, CALM2, CALM3, CCNT1, CHD1, EP300, STOM, F2RL1, FMR1, IGF2R, PTX3, REST, SP1, TAF11, HMGA2, VAPA,
BP  [GO:0051851 [ 1 ohology o 21/2564 9.48E-03 | gy 5 LEF1, YTHDC2, TBC1D20, NAPEPLD
physiology
insulin receptor APC, ATP6V1A, EIFAEBP2, FER, FOXO3, GABL, GNAI2, GRB14, GSK3B, IGF1R, INSR, OPAL, PIK3C2A, PIK3R1, PRKAAL,
BP |G0:0008286 | signaling 33/2564 9.49E-03 | PRKCB, PTPRE, RPS6KB1, SORL1, TSC1, PIK3R3, SOCS2, ATP6V1G1, SORBSL, SIK2, RHOQ, APPL1, ATP6V1H, PHIP,
pathway ZNF106, NDEL1, SESN3, STXBP4
ceIIuI_ar response
BP |G0:0071364 ;ﬂfﬂﬂ?ggfgr 14/2564 9.49E-03 | ZFP36L1, ZFP36L2, CBL, COL1Al, EEF1A1, ERBB2, ERBBA4, ID1, PLCG1, MED1, PTPN12, SNAI2, SOX9, ERRFI1
stimulus
mitotic
BP |G0:0007100 | centrosome 712564 9.49E-03 | CHEKZ, KIF11, KIF3B, NDE1, MAP9, NDEL1, UBXN2B

separation




establishment of

. epithelial cell )
BP | GO:0045198 | Bl O 712564 9.49E-03 |RHOA, CDC42, MSN, MYO9A, OPHN1, PTK7, WNT5A
polarity
regulation of
BP |G0:0051547 | keratinocyte 7/2564 9.49E-03 | ARF6, MTOR, HAS2, PTEN, ADAM9, MAP4K4, IQSEC1
migration
cargo loading
BP [G0:0090110 |into COPII- 712564 9.49E-03 |INSIG1, RAB1A, SEC24C, SEC31A, SAR1A, TBC1D20, MIA3
coated vesicle
mammary gland
BP | G0:0061180 | epithelium 20/2564 9.49E.03 |AR.AREG, CCND1, ERBB4, ESR1, FGFR2, GATA3, HOXAS, ID2, JAK2, MED1, MAPK1, PTCH1, ROBO1, TBX3, WNTS5A,
q TNFSF11, KDM5B, RTN4, ZNF703
evelopment
ANXA4, APP, AR, CEBPG, ATF2, CYP1B1, EDN1, EP300, EPHA5, ESR1, EZH2, FANCA, FER, FOXAL, ID1, ID2, JAK2, KIT,
regulation of SMAD7, MXI1, NEUROD1, NFKB1, NFKBIA, NKX3-1, NPM1, DDR2, PKD2, PPP3CA, PRKCB, MAPK1, RELN, PTCH1, PTEN,
8P | co:0051090 |DNA-binding 82/2564 9.49E.03 |RBL KDM5A, RPS27A, SGK1, SP100, SRF, STAT3, STK3, TLR4, TMSBAX, TNFAIP3, TP53BP1, TNFSF4, VEGFA, WNT1,
: transcription : WNT5A, USP7, FOSLL, FZD1, FZD4, TNFSF11, LRRFIP1, RPS6KAS5, CLOCK, G3BP2, MED13, TRIB1, MALTL, FAF1, IRAK3,
factor activity CARDS, TAB2, SGK3, HIPK2, RLIM, IRAK4, ZBTB7A, MBTPS2, PELI1, CREBZF, SAV1, SETD6, MTDH, JMY, MTPN, SIK1, TAB3,
NWD1, C80rf44-SGK3
female ADCYAPL, AR, BCL2, PRDM1, BMPR2, DSG2, ESR1, ETS1, ACSL4, MTOR, GJAL, HFE, HPGD, IGFBP5, ITGA3, LIF, LNPEP,
BP |G0:0007565| oo 42/2564 9.65E-03 |MMP2, MED1, MAPK1, PRLR, PTGS2, RARA, SP3, NR2F2, TGFBR2, UBE2A, FOSL1, ARID1A, RECK, STC2, NAMPT, KPNAG,
pregnancy DAZAP1, AGO2, SLC38A2, ASH1L, SMURF2, ADIPOR2, VMP1, POLR1B, ACVR1C
regulation of
_ ADAM10, ARF4, CDH2, DBN1, EPHA4, FYN, CAPRIN1, NRCAM, OPAL, PAFAH1B1, RELN, PTEN, TIAM1, UBE3A, WNT5A,
BP |G0:0099175 gf;;f\‘i’zr‘;f’;ﬁ 25/2564 9.80E-03 | cpKk5R1, NRXN1, DNMIL, ABI2, PDLIM5, SLC7A11, CHMP2B, ABHD17B, SSH1, LRRK2
lymphocyte
activation AP1G1, ANXAL, ATP7A, BCL6, CCR6, ERCC1, F2RL1, PTK2B, MTOR, GATA3, HMGB1, LAMP1, SMAD7, CD46, MFNG, MSH2,
BP [G0:0002285 |involved in 40/2564 1.01E-02 |NOTCH2, RARA, RORA, STAT3, TFRC, TLR4, TP53, TP53BP1, TSC1, TNFSF4, XBP1, EXO1, SOCS5, MALT1, SWAP70, PLCL2,
immune CLCF1, FOXP1, LEF1, RIF1, DOCK10, DOCK11, RC3H1, RNF168
response
fgsﬁﬁg’teion of APP, ARF1, ARF6, RHOA, CDC42, EDN1, F2RL1, PTK2B, FER, MTOR, ID1, MAP1B, MECP2, MET, PRKCE, RAC1, RB1,
BP |[G0:1902905 Sug amolecular 44/2564 1.01E-02 | SPAST, TGFBR1, TSC1, NRP1, CDK5R1, WASL, SEMASA, ROCK2, ARPC5, ACTR3, ABI2, ARPC1A, CDC42EP3, NCKAP1,
SUp cula MAPREL, SWAP70, NIN, AP1AR, SPIREL, SLAIN2, NAV3, MYLK3, WHAMM, JMY, RICTOR, SH3PXD2B, FMN1
fiber organization
synaptic ADCYAP1, ATP1A2, CDH2, PTK2B, GLUL, GRIA2, GRIK3, GRM3, MEF2C, NF1, OPHN1, SERPINE2, RELN, PTGS2, STXBP1
BP  [G0O:0035249 [transmission, 2412564 1.02B-02 | \RXN1, RAB3GAP1, SHANK2, UNC13A, TSHZ3, ALS2, ATAD1, LRRK2, TPRGIL
glutamatergic
BP |G0:0008089 :;‘Lirgﬂr;‘:gport 15/2564 1.02E-02 | FMRL, KIF5B, KIF5C, MAP2, RAB27B, SPAST, KIF3B, AP3M2, RAB21, KIF1B, SNAPIN, KIF4A, AP3M1, ARLSB, TRAK2
BP |[G0:0051653 ﬁfzgﬁgﬁon 15/2564 1.02E-02 | KPNB1, MAP4, MYH9, PAFAH1B1, WASL, ACTR3, SPRY1, SPRY2, GPSM2, NDE1, BCCIP, SPIRE1, MCPH1, NDEL1, UBXN2B
Weeroliid ARF1, ARF3, ATM, CDS1, CHKA, CSNK2A1, ACSL1, ACSL3, ACSL4, FGF2, INPP4A, INPPLL, LDLR, MTM1, OCRL, PIK3C2A,
8p | co-0045017 gigs mhgtic 52/2564 102E-02 | PIK3C3, PIK3CB, PIK3CG, PIK3R1, PIP4K2A, PLD1, PLSCR1, PTEN, PIP5K1A, PIK3R3, CDS2, MTMR3, MTMR6, SACMAL,
' roc‘éss : GPDIL, DDHD2, CTDNEP1, SLC44A1, RAB14, MTMR12, PIGX, PI4K2B, AGPATS, ETNK1, AGK, AGPAT3, GPAM, PLEKHAL,
p MTMRY, LPCAT1, PGAP1, PLEKHAS, SIK1, PIKFYVE, SLC44A5, CNEP1R1
rotein O-linked FKTN, GALNTL, GALNT2, GALNT3, MFNG, ST6GAL1, ST3GALL, VEGFB, GALNT4, B4GALTS, B3GNT2, STEGALNAC4,
BP [G0O:0006493 pl . 2712564 1.02E-02 | C1GALT1CL, GCNT4, GALNT7, GALNT10, POGLUT1, TRAK2, TET1, TMTCL, B3GNT5, TMTC4, B3GALNT2, TMTC3, TET3,
glycosylation GXYLT1, EOGT
8p | Go:0os1o61 [PrOtEin 27/2564 L02E-02 |ADD3, APC, ASPH, CAPZAL, CAPZA, EPS8, F2RL1, FGF13, STMN1, MAP1B, MID1, SH3GL1, SPAST, SPTANL, SPTBNL,
: depolymerization : SEMASA, SWAP70, CAMSAP2, TMOD3, TMOD2, TAOK1, MID1IP1, NAV3, CCSAP, MTPN, TTBK2, CAMSAP1
BP |G0:0001844 | Protein insertion 11/2564 1.02E-02 |BCL2, BID, E2F1, PPP3R1, TFDP1, TFDP2, TP53, TP53BP2, YWHAB, TP63, BCL2L11

into




mitochondrial

membrane
involved in
apoptotic
signaling
pathway
positive
BP |G0:0051491 ;ﬁg{;’(‘%ﬁ'gﬂq"f 11/2564 1.02E-02 | CDC42, FMR1, GPMBA, RALA, SRF, TGFBR1, NRP1, WASL, RHOQ, FNBP1L, DOCK11
assembly
microtubule
BP |G0:0061842 |organizing center|  11/2564 1.02E-02 | DYNCLLI2, KIF5B, PAFAH1B1, EZR, ARPCS5, BICD2, SUN1, GPSM2, NIN, NDE1, NDEL1
localization
Hedative ADARB1, APC, CBL, CBLB, DUSP4, DUSP5, DUSP8, EPHB2, GNAQ, HMGCR, HNRNPU, IGF1R, IPOS, NF1, NPM1, PAK2,
sp | co0033673 regulaﬁon of 53/0564 103E.02 |PPP2RBA, PRKARIA, PRKAR2A, DNAJCS, PTEN, PTPRJ, RB1, SFRP2, SORL1, NR2F2, TNFAIP3, KAT2B, SOCSS, HIPK3,
' kiﬁase it : TRIB1, SPRY1, SPRY2, IPO7, HEXIM1, DUSP14, PTPRT, IRAK3, CORO1C, WWTRL, IBTK, PDCD4, TRIB2, ERRFI1, CAMK2N1,
y WNK1, GGNBP2, ITPRIP, SOCS4, DUSP18, PAQR3, SPRED1, SPRED2
positive
regulation of APP, RHOA, DDX3X, EPHA4, ERBB2, PTK2B, FMR1, MTOR, NFE2L2, NPM1, MAPK1, DNAJC3, RBM3, RPS6KB1, SOX4,
BP |G0:0034250 | cellular amide 35/2564 1.03E-02 | THBSL, VIM, CNBP, FXR1, PICALM, CDC123, ROCK2, KHDRBS1, CPEB3, SAMD4A, LARP4B, LARP1, PABPC1, SERP1,
metabolic RBMS3, YTHDF1, LARP6, SMPD3, LARP4, YTHDF3
process
positive
_ regulation of ) BCL2, BMPR1A, CREB1, EDN1, EFNB2, ERBB3, ERBB4, FGF2, FGFR2, MTOR, GATA6, GJAL, NRG1, HMGCR, IGF1, RBPJ,
BP | GO:1901863 | 1\ iscle tissue 23/2564 LO4E-02 | \iEF2C. MTM1, PRKAAT, MAPKL, YAP1, GREM1, RBM24
development
ngjg‘t’ign of ADD3, APC, CAPZA1, CAPZA2, DYRKIA, EPS8, FGF13, STMN1, LDLR, SMAD4, MAP1B, MAP2, MET, MID1, SPTAN1, SPTBNL,
BP |G0:1902904 Su%ramolecular 33/2564 1.05E-02 | TMSB4X, SLIT2, WASF2, ARFGEF1, MAPREL, SWAP70, CAMSAP2, EML2, TMOD3, TMOD2, TAOKL, MID1IP1, NAV3, PHLDB2,
fiber organization MTPN, TTBK2, CAMSAP1
Notch sianalin ADAM10, JAG1, ANXA4, APP, BCL6, CDH6, CDK6, CREBBP, DLX2, EP300, FOXAL, RBPJ, IL6ST, JAG2, KIT, CD46, MFNG,
BP |G0:0007219 athwag 9 4212564 1.05E-02 | NFKBIA, NOTCH2, PBX1, ROBO1, SNAI2, SOX9, STAT1, STAT3, ADAM17, TGFB2, TGFBR2, WNT1, SORBS2, TP63, KAT2B,
p Y AAK1, SPEN, WWC1, APH1A, ZBTB7A, NLEL, POGLUTL, ZMIZ1, MIB1, PERP
negative
, regulation of ) AREG, CBL, CBLB, CDC42, ERBB2, EREG, PTPN3, PTPN12, PTPRJ, SOCS5, SPRY1, SPRY2, STAM2, SH3KBP1, ERRFI1,
BP |G0:1901185 [ E3pEd Dling 16/2564 106E-02  |Socey
pathway
intrinsic
apoptotic
, signaling ) ATM, BCL2, BCL2L2, BID, BRCAL, CD44, E2F1, EP300, HNRNPK, MCL1, MSH2, PIK3R1, PRKDC, SFRP2, SKIL, SNAI2, TP53,
BP  [GO:0008630 | \ihway in 26/2564 1.06E-02 | TpT1 Tpe3, BCL2L11, HIPK2, TRIAPL, DDIT4, USP47, FNIP2, NACC2
response to DNA
damage
regulation of
_ . ECT2, GSK3B, IPO5, PPP1R12A, NEDD4, NF1, PIK3R1, PPM1A, PPP1CC, MAPK1, PTGS2, PTPN14, RAN, SP100, TP53, TPR,
BP ]G0:0046822 g‘if;f]cs’gggp'asm' 26/2564 1.06E-02  |yp01 NOLC1, KHDRBS1, UBR5, CTDSPL2, RBM27, RBM22, XPO5, RBM26, XPO4
negative
regulation of
_ cellular response FBN1, FBN2, GLG1, SMAD2, SMAD7, PPM1A, RPS27A, SKI, SKIL, ADAM17, TGFBR1, TGFBR2, TP53, WNT1, ONECUT2,
BP  [GO:1903845 | 4 't ansforming 2212564 1.07E-02 | pEG10, BAMBI, ZNF451, ZBTB7A, PMEPAL, SMURF2, VASN
growth factor
beta stimulus
BP  |G0:0007020 | Microtubule 10/2564 1.08E-02 | GOLGA2, MECP2, RANBPY, EML2, NIN, NDE1, CEP192, SLAIN2, NDEL1, MZT1

nucleation




BP

G0:0022011

myelination in
peripheral
nervous system

10/2564

1.08E-02

DAG1, NRG1, NF1, NTRK2, POU3F2, SKI, DICER1, ADAM22, MPP5, FA2H

BP

G0:0032292

peripheral
nervous system
axon
ensheathment

10/2564

1.08E-02

DAG1, NRG1, NF1, NTRK2, POU3F2, SKI, DICER1, ADAM22, MPP5, FA2H

BP

GO0:1900739

regulation of
protein insertion
into
mitochondrial
membrane
involved in
apoptotic
signaling
pathway

10/2564

1.08E-02

BCL2, BID, E2F1, PPP3R1, TFDP1, TFDP2, TP53, TP53BP2, YWHAB, TP63

BP

G0:1900740

positive
regulation of
protein insertion
into
mitochondrial
membrane
involved in
apoptotic
signaling
pathway

10/2564

1.08E-02

BCL2, BID, E2F1, PPP3R1, TFDP1, TFDP2, TP53, TP53BP2, YWHAB, TP63

BP

G0:1903203

regulation of
oxidative stress-
induced neuron
death

10/2564

1.08E-02

MCL1, REST, TLR4, TSC1, WNT1, FZD1, LANCL1, SLC7A11, OXR1, NCOA7

BP

G0:0030520

intracellular
estrogen
receptor
signaling
pathway

17/2564

1.09E-02

AR, BRCAL, RUNX1, CBFB, DDX5, ESR1, FOXAL, CNOT2, MED1, SKP2, ARID1A, TP63, YAP1, CNOT1, STRN3, GPAM, KCTD6

BP

G0:1902041

regulation of
extrinsic
apoptotic
signaling
pathway via
death domain
receptors

17/2564

1.09E-02

FASLG, BMPR1B, BRCAL, HGF, HMGB2, SERPINE1, PTEN, SFRP2, SKIL, SP100, STK3, STK4, THBS1, TIMP3, TNFAIP3,
FAF1, ITPRIP

BP

G0:0002312

B cell activation
involved in
immune
response

20/2564

1.10E-02

BCL6, CCR6, ERCC1, PTK2B, MFNG, MSH2, NOTCH2, TFRC, TLR4, TP53BP1, TNFSF4, XBP1, EXO1, SWAP70, PLCL2,
CLCF1, RIF1, DOCK10, DOCK11, RNF168

BP

G0:0006486

protein
glycosylation

53/2564

1.10E-02

EXTL3, FKTN, GALNT1, GALNT2, GALNT3, GCNT2, GFPT1, B4AGALT1, GOLGA2, MFNG, MGAT5, ST6GAL1, ST3GAL1, VCP,
VEGFB, GALNT4, BAGALT4, BAGALT6, BAGALTS, TMEM59, GFPT2, ARFGEF1, B3GNT2, FUT9, MAN1A2, MGAT4A,
ST6GALNAC4, SERP1, C1GALT1C1, ST8SIA3, GCNT4, GALNT7, GALNT10, POGLUT1, TRAK2, SRD5A3, EDEMS3, TET1,
TMTC1, B3GNT5, MAGTL1, SYVN1, TMTC4, MCFD2, B3GAT2, ALG10B, B3GALNT2, TMTC3, TET3, GXYLT1, EOGT, DPY19L4,
ACER2

BP

GO0:0043413

macromolecule
glycosylation

53/2564

1.10E-02

EXTL3, FKTN, GALNT1, GALNT2, GALNT3, GCNT2, GFPT1, BAGALT1, GOLGA2, MFNG, MGAT5, ST6GAL1, ST3GAL1, VCP,
VEGFB, GALNT4, BAGALT4, BAGALT6, BAGALTS, TMEM59, GFPT2, ARFGEF1, B3GNT2, FUT9, MAN1A2, MGATA4A,
ST6GALNAC4, SERP1, C1GALT1C1, ST8SIA3, GCNT4, GALNT7, GALNT10, POGLUT1, TRAK2, SRD5A3, EDEM3, TET1,




TMTC1, B3GNTS5, MAGTL1, SYVN1, TMTC4, MCFD2, B3GAT2, ALG10B, BSGALNT2, TMTC3, TET3, GXYLT1, EOGT, DPY19L4,
ACER2

negative
, regulation of cell- ) JAG1, RHOA, BCL6, COL1AL, GCNT2, LRP1, NF1, SERPINEL, PIK3R1, PTEN, RASAL, THBS1, WNT1, FZD4, MAP4K4,
BP | GO:0010812] ¢ jhstrate 19/2564 L10E-02 | -0RO1C, AP1AR, PHLDB2, ACER2
adhesion
BP |G0:0060065 ggevrglf)pmem 9/2564 1.11E-02 | ESR1, GATA3, HOXA9, SMAD4, TGFB2, WNT5A, KDM5B, NIPBL, ASH1L
ADCYAPL, APP, CD44, DUSP4, EPHB1, EPHB2, ERBB2, ERBB4, F2R, F2RL1, PTK2B, FGF2, FGFR3, FGFR2, FLT1, FN1,
regulation of GCNT2, GNAI2, HMGB1, HMGCR, KIT, LIF, LRP1, SMAD4, NOTCH2, P2RY1, PDGFRA, PRKCA, PTEN, PTPRR, RAP1B,
BP |G0:0070372 |ERKL and ERK2 |  60/2564 1.11E-02 | CCL20, SLAMF1, TIAM1, TIMP3, TLR4, EZR, SEMA7A, TNFSF11, EIF3A, FGF18, NRP1, AKAP12, RAPGEF2, RANBPO,
cascade RASGRP1, SPRY1, SPRY2, TNIP1, GPNMB, FRS2, DSTYK, ERRFI1, CAMK2N1, SLC30A10, LMO3, SEMAGA, PDGFD,
SPRED1, NPNT
requlation of APC, ATM, ATRX, CDC27, CENPF, RCC1, CHEK1, EDN1, EREG, HNRNPU, IGF1, INSR, KIF11, LIF, PDE3A, PRKARLA, RBL,
BP |G0:0051783 nu%Iear vision 41/2564 1.11E-02 | TPR, WNT5A, SMC1A, CUL3, CDC14A, CDK13, BUB3, NME6, STAG1, STAG2, NEK6, PLCB1, NIPBL, CHMP2B, CHMP5, PHIP,
SMPD3, CHMP1B, HECW2, CEP97, MAP9, CCSAP, UBXN2B, GEN1
cellular response AK4, ATP7A, BCL2, ZFP36L1, CBL, CCNA2, CREBBP, E2F1, EDN1, EGR1, EP300, FOXO3, MTOR, GATA6, GNB1, RBPJ,
BP |G0:0036294 |to decreased 46/2564 1.11E-02 | MDM4, NFE2L2, NKX3-1, OPA1, PRKAAL, PRKCE, PSMD1, PTEN, PTGS2, RORA, RPS27A, SLC9AL, TMBIMS6, TP53, TSC1,
oxygen levels VEGFA, VHL, STC2, ROCK2, NPEPPS, DNM1L, NAMPT, DDAH1, HIPK2, UBQLN1, HP1BP3, CPEB4, EGLN3, VASN, CPEB2
veeronhosphol ARF1, ARF3, ATM, CDS1, CHKA, CSNK2A1, ACSL3, FGF2, INPP4A, INPPL1, MTM1, OCRL, PIK3C2A, PIK3C3, PIK3CB,
8P | co:0046474 | St iommittie 46/2564 111E.02 |PIK3CG, PIK3R1, PIP4K2A, PLD1, PLSCR1, PTEN, PIPSK1A, PIK3R3, CDS2, MTMR3, MTMR6, SACM1L, GPDIL, DDHD2,
: pro . essy : SLC44A1, RAB14, MTMR12, PIGX, PI4K2B, AGPATS, ETNK1, AGK, AGPAT3, GPAM, PLEKHAL, MTMRY, LPCAT1, PGAP1,
P PLEKHAS, PIKFYVE, SLC44A5
ADAM10, BMPR2, CCR6, EDN1, EFNB2, F2RL1, PTK2B, FGF2, HMGBL, IL6R, IL12A, MET, NTF3, SERPINEL, PDGFRA, RACL,
8P | co-0050920 |egulation of 46/2564 111F.02 |ROBO1, ADAM17, THBSI, TIAM1, TMSBAX, VEGFA, VEGFB, WNT5A, SCG2, SEMATA, FGF18, NRP1, SEMAGA, SLIT2,
: chemotaxis : OXSR1, SEMA4D, SEMA3C, SWAP70, MYCBP2, GREM1, STK39, SEMAA4C, YTHDF1, MTUS1, SEMAGA, ZSWIM6, WNK,
AKIRIN1, PDGFD, ANO6
ABR, ADARBL, JAGL, RHOA, BCL2, BMPR1A, KRIT1, CRK, CYP1B1, DAG1, ERBB4, FGF2, FOXO3, GATA3, NRG1, HMGBL,
negative IGFBP5, LRP1, SMAD7, MECP2, MEF2C, MITF, NF1, NFE2L2, SERPINE1, PRKG1, PTEN, PTPRG, PTPRJ, PTPRK, PTPRM,
BP |G0:2000146 |regulation of cell |  68/2564 1.14E-02 | PTPRR, RAP2A, RAP2B, ROBO1, SFRP2, SP100, SRF, STAT3, NR2F2, THBS1, VCL, RECK, WASL, SLIT2, MAGI2, TRIB1, IL24,
motility ABHD2, PTPRT, LRCH1, PLCB1, SRGAP2, GTPBP4, CORO1C, CLIC4, GREM1, SPOCK3, AP1AR, RAP2C, MMRN2, NAV3,
PHLDB2, TP53INP1, ACVR1C, SPRED1, ARID2, MIA3
endocardial
BP [G0:0003197 | cushion 14/2564 1.15-02 | JAGL, BMPRLA, BMPR2, ERBB3, RBPJ, SMAD4, MDM4, ROBOL1, SNAI2, SOX9, TGFB2, TGFBR1, TGFBR2, RBM24
development
amyloid _
BP |G0:0042987 f:’;‘fggf“‘(’:’ protein | 147564 1.15E-02 | ADAM10, APP, DYRK1A, EPHA4, FKBP1A, IGF1, ROCK1, SORL1, PICALM, ROCK2, TMED10, UNC13A, GGA3, APH1A
process
_ regulation of ] BMPR2, VEGFA, WNT5A, SEMA7A, NRP1, SEMASA, SLIT2, SEMA4D, SEMA3C, MYCBP2, SEMA4C, YTHDF1, SEMAGA,
BP | GO:1902667 | (o0l B e 14/2564 115E-02 | Zauwivie
positivc—;
BP [G0:0031915 ;‘;?]‘gl'gt‘i'g” of 6/2564 1.15E-02  [DBN1, EPHB2, MAP1B, PTGS2, UNC13A, SSH1
plasticity
BP |G0:0033327 | Leydig cel 6/2564 115E-02 | AR, CCND1, PDGFRA, TMF1, SGPL1, PLEKHAL
’ differentiation ’ ’ ' ’ ’ '
negative
regulation of cell
BP |G0:0033629 |adhesion 6/2564 1.15E-02 | CYP1B1, SERPINEL, SNAI2, SWAP70, WNK1, ACER2
mediated by

integrin




interleukin-35-
mediated

BP  [G0:0070757 | et 6/2564 1.15E-02 | CANX, IL6ST, IL12A, JAK2, STATL, STAT3
pathway
positive
, regulation of cell- ) CDC42, CDK6, CRK, DAG1, DOCK1, PTK2B, FN1, GSK3B, HAS2, ITGA6, ITGA3, JAK2, LIMS1, PRKCE, PTPRJ, RAC1, ROCK1,
BP | GO:0010811 | o hstrate 29/2564 LISE-02 | T5c1, UTRN, VEGFA, NRP1, MAP4K4, EDIL3, ABI3BP, MMRN2, DOCK5. CCDC80, NPNT, FMN1
adhesion
f;?couﬁ’bﬁm'c CCND1, CANX, EIF2S1, EP300, EXTL3, GFPT1, NFE2L2, PIK3R1, DNAJC3, SSR1, HSPA13, VCP, XBP1, STC2, VAPB,
BP |G0:0030968 . 29/2564 1.15E-02 | EIF2AK3, TATDN2, BCL2L11, SEC31A, ATF6, SERP1, MBTPS2, TMEM33, YOD1, HERPUD2, DERL1, SYVN1, PPP1R15B,
unfolded protein CREBRF
response
regulation of cell APC, ARF6, ATP7A, KLF5, CDC42, EPS8, F2RL1, FER, FMRL, MTOR, GPM6A, KIT, MAP4, MYO10, ATP8B1, PLD1, RACL,
BP [G0:0060491 | projection 39/2564 1.15E-02 | RALA, SRF, TGFBR1, WNT1, NRP1, WASL, SLIT2, CCP110, WASF2, CDC42EP3, NCKAP1, RHOQ, CORO1C, AUTS2, DCDC2,
assembly FNBP1L, CCDC88A, CEP97, AKIRIN1, NDEL1, DOCK11, FAM110C
8P | Go:0072175 |pithelial tube 31/9564 L1sE.02  |APAFL, FGFR2, GATA3, PRKACB, PTCHL, PTK7, RALA, RARA, RET, SFRP2, SIXL, SKI, SOX4, SOX9, STK3, STK4, TGFB2,
' formation : TSC1, KDMBA, WNTSA, LUZP1, FZD3, ARID1A, FZD1, ZEB2, MED12, SIX4, SEMA4C, MIB1, OSR1, TRIM71
skeletal muscle RHOA, BCL2, BCL9, KLF5, CCNT2, DDX5, EGR1, EP300, EPHB1, FLNB, HLF, HMGCR, HOXD10, FOXN2, MEF2C, MEF2D,
BP |G0:0007519 |tissue 36/2564 1.16E-02 | MTML, NF1, PITX1, PPP3CA, PRKAAL, RB1, SIX1, SKI, NR2F2, BTG2, COPS2, NR1D2, ZBTB18, SIX4, NLN, HIVEP3, AKIRINL,
development FOXP2, SMYD1, RBM24
ARF1, ARF3, ATM, CDS1, CHKA, CSNK2A1, ACSL3, FGF2, HADHB, INPP4A, INPPLL, LDLR, MECP2, MTM1, OCRL,
glycerophospholi PAFAH1B1, PIK3C2A, PIK3C3, PIK3CB, PIK3CG, PIK3R1, PIP4K2A, PLD1, PLSCR1, PTEN, PIP5K1A, PIK3R3, CDS2, SOCS2,
BP |G0:0006650 | pid metabolic 63/2564 1.16E-02 | MTMR3, MTMR6, SOCS6, SOCS5, LPGAT1, SERINC3, SACMLL, SMG1, EFR3A, GPD1L, PLCB1, DDHD2, SLC44A1, SOCS?7,
process RAB14, GDE1, MTMR12, PIGX, PI4K2B, AGPAT5, ETNK1, AGK, AGPAT3, GPAM, PLEKHAL, MTMRY, LPCAT1, PGAPL,
PLEKHAS8, OSBPL10, PIKFYVE, SLC44A5, NAPEPLD, FAM126B
equlation of RHOA, ATP1A2, ATP1B1, ATP2B1, ATP2B4, CACNALC, CALM1, CALM2, CALM3, CAMK2D, CLIC2, DAG1, DMD, DSC2, DSG2,
8p | G0:0090257 mgscles oem 53/0564 117602 |EDNL, F2R, FGF13, FOXO3, MTOR, G6PD, IGF1, IGFBPS, IL6ST, JARID2, KCNJ2, KIT, SMAD4, SMAD7, MEF2A, PPP1R12B,
' oo Y : PDE4D, PIK3CG, PPARA, PPP3CA, PRKCA, PRKG1, PTGS2, ROCK1, SLC9A1, SRF, SSTR2, UTRN, YY1, PDE5A, ROCK2,
p DOCK4, LMCD1, ERRFI1, TMEM38B, DOCKS5, MTPN, NPNT
, cardiac muscle CXADR, EDN1, MTOR, G6PD, HNRNPU, IGF1, SMAD4, MEF2A, MYH10, PDGFRA, PPARA, MAP2K4, SGCB, SGCD, SRF,
BP | GO:0055013 f (o) jevelopment |  23/2564 LI7E-02 | 1Bx3 VEGFA, YY1, SORBS2, NEBL, PDLIM5, AKAP13, MYLK3
_ somite ATM, BMPRLA, EP300, RBPJ, SMAD4, NKX3-1, PCDH8, PRKDC, PTCH1, SFRP2, SIX1, TP53, KDM6A, WNT1, WNTSA, ZEB2,
BP  [GO:0061053 | 4oy elopment 23/2564 L178-02 | \iED12, SEMA3C, LEFL, SIX4, NLEL, POGLUT1, MIB1
BP |G0:0098751 ggcglggl'nem 12/2564 1.17E-02 | EP300, FBN1, KIT, MEIS1, NOTCH2, PAFAH1B1, PIP4K2A, MED1, SRF, TNFSF11, WASF2, FOXP1
positivg
BP |G0:1905332 [ﬁgfgﬁg‘;’;;’;sis 12/2564 1.17E-02 | AR, MTOR, GATA3, LIF, SIX1, SOX9, VEGFA, WNT2B, MAGED1, SIX4, AHI1, LGR4
of an epithelium
equlation of ZFP36L1, ZFP36L2, E2F1, FMR1, MTOR, HNRNPC, HNRNPU, TNPO1, NPM1, PRKCA, PSMD1, RNASEL, ROCK1, RPS27A,
BP |G0:0043487 R,?IA i 40/2564 1.17E-02 | VIM, XPO1, YWHAB, FXR1, PABPC4, ROCK2, PUM1, HNRNPR, IGF2BP3, CPEB3, DIS3, SAMD4A, LARP1, PUM2, GIGYF2,
Y SERBP1, PABPC1, MYEF2, DCP1A, TRIM71, RC3H1, DCP2, PDE12, RBM24, CNOT6L, YTHDF3
rigtgzgg?ng‘; FOXF2, FMR1, GNA12, GSK3B, HFE, UBE2K, HSP90AB1, SMAD7, MTM1, NFE2L2, OPHN1, RAD23A, TMF1, VCP, USP7,
BP |G0:0061136 protem ebolic | 4072564 1.17E-02 | USP13, RNF14, SOCS5, N4BP1, RNF144A, RNF40, TRIBL, RYBP, ARIH1, TRIB2, USP25, SENP1, UBQLN2, UBQLNL, UBXNL,
Brocess RNFT1, WAC, YOD1, TMEM259, LRRK2, SOCS4, RNF19B, RNF217, TMTC3, RNF144B
negative
Bp | G0:0034260 |regulation of 15/7564 1 21E-02 ﬁl\D/I%\_(rAPl, IPO5, TSCL1, SLIT2, RASA4, SPRY1, SPRY2, ARFGEF1, LRCH1, SH3BP4, CDC42SE1, WNK1, LRRK2, CPEB2,
GTPase activity
positive
BP |G0:2001238 | regulation of 15/2564 1.21E-02 | BID, BMPR1B, INHBA, NF1, PAK2, PPP2R1B, PTEN, RET, SKIL, STK3, STK4, THBS1, TIMP3, FAF1, ITM2C

extrinsic




apoptotic
signaling
pathway

alpha-beta T cell

ANXAL, ARG2, RHOA, ATP7A, BCL2, BCL6, PRDM1, RUNX1, RUNX3, CBFB, MTOR, GATA3, HFE, HMGBL, IL6R, IL12A,

BP [GO:0046631 |52 3212564 1.21E-02 |SMAD7, RARA, RORA, RPL22, SATB1, STAT3, TGFBR2, TNFSF4, SOCS5, MALT1, FOXP1, CD274, LEF1, SH3RF1, BCL11B,
RC3H1
fgsﬁﬁg’ﬁon of APP, EDN1, EPHA4, F2RL1, PTK2B, HMGB1, HMGCR, MAP3K4, MAP3K5, MID1, MAP3K9, MAP2K4, SLAMF1, STK3, TGFB2,
BP |GO:0032874 | oAl 38/2564 1.23E-02 |TIAM1, TLR4, VEGFA, WNT5A, FZD5, FZD4, FZD8, TNFSF11, SPAGY, RB1CC1, ZEB2, PJA2, RASGRP1, MAP3K2, PLCB,
MAPK soceads SASH1, HIPK2, MINK1, SEMAA4C, TAOK1, SH3RF1, SAMD5, RELL1
, NFE2L2, HSPA13, VCP, RNF103, USP13, UBE4A, ERLIN, ERLIN2, RNF139, UBXN4, FAF2, USP25, UBQLN2, UBQLNL,
BP | GO:0036503 [ ERAD pathway 25/2564 1.238-02 | yBXN1, RNFTL, JKAMP, SGTB, YOD1, DERL1, DNAJB14, EDEM3, SYVN1, TMEM259, DNAJC18
_ nerve ADARB1, BDNF, DAG1, EPHB1, EPHB2, ERBB3, GABRB2, HOXAL, NTF3, ATP8B1, SERPINE2, RET, SIX1, NRP1, MAFB,
BP  [GO:0021675 [ 4oy elopment 21/2564 1.238-02 | yNC13A. DICERL, LRIGL, SIX4, FBXO45, RNF165
negative APC, ATM, CCND1, BCL2, BRCA1, ZFP36L1, ZFP36L2, CDK6, CENPF, FOXN3, E2F1, EP300, EZH2, HUS1, MDM4, CNOT2,
8p | Gor1901991 |eguiation of 51/0564 1o5E.02  |CNOT4, PKD2, PRKDC, PSMD1, PTEN, RB1, RBL1, SKP1, SOX4, TFDP1, TFDP2, TP53, TPR, WEEL, BTG2, HMGA2, BUBS,

' mitotic cell cycle : CTDSPL, GPNMB, CNOT1, SYF2, GIGYF2, CNOT7, DONSON, TRIAP1, USP47, CNOT6, TAOK1, ZNF655, CDC73, TICRR,
phase transition DCUN1D3, NACC2, CNOT6L, GEN1
negative ACACB, ATP2B4, BCL2, CSNK2A1, CYP51A1, E2F1, EIF4G2, EPHA4, FMR1, MTOR, FYN, GOLGA2, HFE, HGF, NRG1,

8p | 00009895 | Fegulation of 61/2564 1256.02 |HMGCR, HNRNPC, HNRNPU, HSP90ABL, FOXK2, MCL1, MDM4, MET, MTM1, NELL1, OPHN1, SERPINE2, PIK3CG, PPARA,

' catabolic : PRKAAL, PTPN3, ROCK1, SORL1, STAT3, TIMP3, TP53, TSC1, WNT1, USP7, N4BP1, NAMPT, TOB1, IRAK3, MYCBP2, TAB2,
process LARP1, RYBP, PABPC1, HIPK2, USP25, SENP1, UBXN1, WAC, AZIN1, DDIT4, YOD1, NMNAT1, MTMRY, LRRK2, RBM24, TAB3
positivg

BP |G0:0045747 rNegtl(J:Ir?tsl(i);ng];ing 16/2564 1.25E-02 | JAG1, CREBBP, EP300, RBPJ, JAG2, KIT, MFNG, ROBO1, STAT3, TGFB2, WNT1, TP63, KAT2B, AAKL, POGLUT1, ZMIZ1
pathway
hospholinid ARF1, ARF3, ATM, CDS1, CHKA, CSNK2A1, ACSL3, FGF2, INPP4A, INPPL1, FADS1, MTM1, OCRL, PIK3C2A, PIK3C3, PIK3CB,
8P | 600008654 | Binomtbar 53/0564 126.02 | PIK3CG, PIK3R1, PIP4K2A, PLD1, PLSCRI, PTEN, PIPSK1A, PIK3R3, DGKE, CDS2, MTMR3, MTMR6, LPGAT1, SACMIL,
' s : GPDIL, DDHD2, SLC44A1, RAB14, MTMR12, PIGX, TMEM38B, PI4K2B, AGPATS, ETNK1, AGK, AGPAT3, GPAM, PLEKHAL,
P MTMRY, SRD5A3, LPCAT1, PGAP1, PLEKHAS, SAMDS, SGMS2, PIKFYVE, SLC44A5
positive
, regulation of ) ARF1, DBN1, EPHA4, EZH2, FMR1, MTOR, CAPRIN1, OPA1, PAFAH1B1, MAPK6, RELN, TIAM1, VLDLR, DNM1L, CPEBS3,
BP  [GO:1900006 | ohdrite 20/2564 1.26E-02 | 5pANK2, RAB21, SS18L1, TMEM106B, ANKRD27
development
‘equlation of ANXAL, RHOA, AXL, BCL6, PRDM1, ZFP36L1, ZFP36L2, CA2, RUNX1, RUNX3, CBFB, CDK6, CREB1, ERBB2, FANCA, FBN1,
sp | Go90210s Iegkocyte 55/0564 126E.02 |MTOR, GATA3, GNAS, HMGBL, ID2, IL7R, IL12A, INHBA, LIF, SMAD7, CD46, MITF, NFL, NOTCH2, PIK3R1, PRKCA, RARA,
: Siforentiation : RB1, ZEB1, TGFBR2, KLF10, TLR4, TNFSF4, XBP1, TNFSF11, SOCS5, MAFB, RASGRP1, TRIB1, TOB2, MALT1, ZBTB1,
FOXP1, LEF1, ZMIZ1, SH3RF1, RC3H1, TMEM64, ATP11C
AK4, APAF1, RHOA, ATM, ATP1B1, ATP6V1A, ATP7A, BCL2, ZFP36L1, CBL, CCNA2, COL1A1, CREB1, CREBBP, E2F1, EDN1,
response o EGR1, EP300, ETS1, PTK2B, FOXO3, MTOR, GATAG, GNB1, RBPJ, ITPR1, SMAD4, MDM4, MECP2, MMP2, NF1, NFE2L2,
BP [GO:0070482 [ SOPORSE O 7512564 1.26E-02 | NKX3-1, SLC11A2, NR4A2, OPAL, PKM, PPARA, PRKAAL, PRKCE, PSMD1, PTEN, PTGS2, REST, RORA, RPS27A, SLCIAL,
Y9 SRF, ADAM17, TMBIM6, TGFB2, TGFBR2, THBS1, TP53, TSC1, VEGFA, VEGFB, VHL, STC2, ROCK2, NPEPPS, ATP6V1G1,
DNMLL, NAMPT, DDAH1, HIPK2, UBQLN1, HP1BP3, CYB5R4, DDIT4, CPEB4, APOLD1, EGLN3, VASN, CPEB2
membrane
BP | G0:0033610 | protein 17/2564 126E.02 |ADAM10, DAG1, MYH9, NFKB1, PTPN3, RET, ROCK1, ADAM17, TIMP3, ADAM19, ADAMY, APH1A, MBTPS2, ERAP1, SPPL2A,
. SPPL3, SH3D19
proteolysis
negative
regulation of
BP [G0:0045843 |striated muscle 17/2564 1.26E-02 | EPHB1, G6PD, GJAL, JARID2, SMAD4, MEIS1, PPARA, PTEN, TGFBR2, YY1, FRS2, LEF1, SIX4, SOX6, LUCTL, SAV1, AKIRIN1
tissue
development
8p | Go:0072413 | sional 17/2564 126E.02 |ATM, E2F1, EP300, MDM4, CNOT2, CNOT4, PRKDC, SOX4, TFDP1, TFDP2, TP53, BTG2, CNOT1, CNOT7, TRIAP1, CNOTS,

transduction

CNOT6L




involved in
mitotic cell cycle

checkpoint
signal
_transduct_ion
BP GO:1902402 |n\_/o|\_/ed in 172564 1.26E-02 ATM, E2F1, EP300, MDM4, CNOT2, CNOT4, PRKDC, SOX4, TFDP1, TFDP2, TP53, BTG2, CNOT1, CNOT7, TRIAP1, CNOTS6,
mitotic DNA CNOT6L
damage
checkpoint
signal
transduction
. involved in ATM, E2F1, EP300, MDM4, CNOT2, CNOT4, PRKDC, SOX4, TFDP1, TFDP2, TP53, BTG2, CNOT1, CNOT7, TRIAP1, CNOTS6,
BP G0:1902403 mitotic DNA 17/2564 1.26E-02 CNOT6L
integrity
checkpoint
. . AXL, BMPR1B, EGR1, EREG, ESR1, ETS1, FOX03, HAS2, INHBA, PDGFRA, PTX3, TGFB2, NRIP1, FZD4, NCOA1, SGPL1,
BP G0:0042698 | ovulation cycle 19/2564 1.26E-02 SLIT2, ADNP, PLEKHAL
negative
BP G0:0050771 | regulation of 19/2564 1.26E-02 RHOA, EPHB2, FGF13, GDI1, MAP2, PTEN, WNT5A, SEMA7A, NRP1, CDK5R1, SEMASA, SLIT2, ULK2, SEMA4D, SEMA3C,
. SEMA4C, RTN4, SEMAGA, TRAK2
axonogenesis
. cellular response ABL2, ATM, COL1A1, CREB1, PTK2B, FGFR2, TNC, PTK7, RARA, RET, RORB, SOX9, WNT5A, YES1, ZNF35, FZD4, YAP1,
BP GO0:0071300 to retinoic acid 19/2564 1.26E-02 SETX, OSR1
. lamellipodium ATP7A, CDC42, FER, MTOR, KIT, RAC1, VCL, WNT1, SLIT2, WASF2, VAV3, NCKAP1, SRGAP2, AUTS2, CCDC88A, GOLPHS3,
BP G0:0030032 assembly 18/2564 1.27E-02 AKIRINL, WHAMM
maternal process
BP GO:0060135 involved in 18/2564 1.27E-02 AR, PRDM1, BMPR2, DSG2, ESR1, MTOR, GJAL, ITGAS, LIF, MED1, MAPK1, PTGS2, NR2F2, UBE2A, STC2, KPNA6, DAZAP1,
female ASHI1L
pregnancy
BP |G0:0010165 {:}S/ponse to X- 11/2564 1.28E-02 | ANXAL, ATM, CCND1, ERCC1, GATA3, MSH2, SFRP2, TP53, TP53BP1, HMGA2, NIPBL
positive
regulation of
BP G0:1903393 | adherens 11/2564 1.28E-02 ARF6, LIMS1, PTPRJ, RAC1, ROCK1, TSC1, VEGFA, NRP1, MAP4K4, IQSEC1, FMN1
junction
organization
protein
BP G0:0061462 | localization to 13/2564 1.28E-02 SCARB2, LAMP2, NEDD4, SORL1, NCOA4, ROCK2, ZFYVE16, GGA3, SZT2, SH3BP4, AP3M1, RTN4, C120rf66
lysosome
clathrin-
BP G0:0072583 | dependent 13/2564 1.28E-02 CANX, CLTC, HIP1, PIK3CB, PICALM, WASL, AAK1, SYT11, UBQLN2, FNBP1L, SCYL2, GPR107, FCHO2
endocytosis
APC, RHOA, ATM, ATRX, CDC27, CENPF, RCC1, CHEK1, EDN1, EPS8, EREG, FANCA, GOLGA2, HNRNPU, HSPA2, IGF1,
INSR, KIF11, KPNB1, LIF, PDE3A, PRKAR1A, RAN, RB1, SPAST, TPR, WNT5A, SMC1A, CUL3, CDC14A, CDK13, RAB11A,
BP G0:0000280 | nuclear division 7712564 1.30E-02 CCNEZ2, BUB3, KIF3B, KIF23, ACTR3, RAD50, NME6, STAG1, SMC2, STAG2, NEK6, TPX2, PDS5B, PLCB1, PDS5A, SUN1,
MAU2, KIF4A, NIPBL, CHMP2B, CHMP5, NDE1, PHIP, CEP192, SMPD3, NDC1, PPP2R2D, BCCIP, SPIRE1, CHMP1B, HECW?2,
FANCM, CENPK, NCAPG, CEP97, MAP9, RMI1, NAA50, NDEL1, SEH1L, CCSAP, UBXN2B, AGO4, GEN1, MZT1
AK4, APAF1, RHOA, ATM, ATP1B1, ATP7A, BCL2, ZFP36L1, CBL, CCNA2, CREB1, CREBBP, E2F1, EDN1, EGR1, EP300,
response to ETS1, PTK2B, FOX03, MTOR, GATA6, GNB1, RBPJ, ITPR1, SMAD4, MDM4, MECP2, MMP2, NF1, NFE2L2, NKX3-1, SLC11A2,
BP G0:0036293 | decreased 71/2564 1.31E-02 NR4A2, OPAL, PKM, PPARA, PRKAAL, PRKCE, PSMD1, PTEN, PTGS2, REST, RORA, RPS27A, SLC9A1, SRF, ADAM17,
oxygen levels TMBIM6, TGFB2, TGFBR2, THBS1, TP53, TSC1, VEGFA, VEGFB, VHL, STC2, ROCK2, NPEPPS, DNM1L, NAMPT, DDAH1,
HIPK2, UBQLN1, HP1BP3, DDIT4, CPEB4, APOLD1, EGLN3, VASN, CPEB2
BP GO:0010717 regulation of 23/2564 1.32E-02 JAG1, COL1A1, DAGL, EZH2, MTOR, GCNT2, FOXA1, SMAD2, SMAD4, SMAD7, PTEN, SFRP2, TGFB2, TGFBR1, TGFBR2,

epithelial to

TIAM1, BAMBI, WWTR1, GREM1, LEF1, ZNF703, PHLDB2, VASN




mesenchymal
transition

positive
regulation of
stress-activated

APP, EDN1, EPHA4, F2RL1, PTK2B, HMGB1, HMGCR, MAP3K4, MAP3K5, MID1, MAP3K9, MAP2K4, SLAMF1, STK3, TGFB2,

BP | G0:0070304 [ >98O aC VS 38/2564 1.33E-02 | TIAM1, TLR4, VEGFA, WNT5A, FZD5, FZD4, FZD8, TNFSF11, SPAGY, RB1CC1, ZEB2, PJA2, RASGRP1, MAP3K2, PLCBL,
gigna”ng SASH1, HIPK2, MINK1, SEMAA4C, TAOK1, SH3RF1, SAMDS5, RELL1
cascade
positive FOXO3, GNAI3, GSK3B, HMGBL, PIK3CB, PIP4K2A, PRKAAL, ROCK1, TSC1, EPM2A, TMEM59, MFN2, BCL2L11, OPTN
BP |G0:0010508 ﬁﬁ'rf‘rffg”y"f 28/2564 1.34E-02 | cAMKK2, RAB3GAPL, LARP1, SH3BP4, SESN1, WAC, VPS13C, SCOC, FYCO1, SESN2, MTDH, TP53INP1, LRRK2, SESN3
ANXAL, FASLG, RHOA, BRCAL, BTG1, RUNXL, KRIT1, ATF2, CYP1B1, ERBB2, ETS1, PTK2B, FGF2, FLT1, GAB1, GATAS,
requlation of GLUL, GTF2I, HGF, HOXAS, ID1, ITGB8, SMAD1, MECP2, NF1, NFE2L2, SERPINEL, PIK3C2A, PKM, PLCG1, PRKCA, PRKCB,
BP [GO:0045765 [ (291200 O 73/2564 1.36E-02 | PTGS2, PTPRM, ROCK1, SFRP2, SP1, SP100, SPARC, STAT1, STAT3, TGFB2, TGFBR2, THBS1, TNFAIP3, VEGFA, VEGFB,
giog WNT5A, XBP1, ADAM12, HMGA2, RECK, FGF18, NRP1, SEMASA, ROCK2, AKT3, PDCD6, SPRY2, GPNMB, SASH1, DDAH1,
AGO1, AGO2, HIPK2, ERAP1, AGGF1, SEMAGA, VASH2, MMRN2, MTDH, AMOT, SPRED1
BP |G0:0016574 B'bsitqou”ignaﬁon 14/2564 1.38E-02 | BMIL, SKP1, UBE2A, PCGF2, CUL4B, TRIP12, RNF40, RYBP, SUZ12, WAC, UBR5, CDC73, PCGF5, RNF168
neuron death in
BP |G0:0036475 | response to 10/2564 1.40E-02 |MCLL, REST, TLR4, TSC1, WNT1, FZD1, LANCL1, SLC7A11, OXR1, NCOA7
oxidative stress
. locomotor
BP  GO:0045475 | EATE 712564 1.40E-02 | ZFHX3, EGR1, MTOR, ID2, PTEN, NCOR1, NCOA2
post-embryonic
BP [G0:0048569 | animal organ 712564 1.40E-02 |ERCCL, FBN1, MYOLE, VEGFA, FZD5, BCL2L11, BCL11B
development
BP |G0:0051299 ggggﬁ;ﬁ’oﬂe 712564 1.40E-02 | CHEKZY, KIF11, KIF3B, NDEL, MAP9, NDEL1, UBXN2B
positive
rgg_ulatic_)n of
BP |G0:0051770 gggfh;’;"ede 712564 1.40E-02 | JAK2, MAP2K4, STATL, TLR4, AKAP12, NAMPT, LRRK2
biosynthetic
process
metanephric
BP [G0:0072075 | mesenchyme 712564 1.40E-02 | SMAD4, PKD2, SIX1, STAT1, BASP1, SIX4, OSR1
development
. epithelial cell fate )
BP [GO:0072148 |Sh e o8 712564 1.40E-02 |RBPJ, JAG2, NEUROD1, RARA, NR2F2, NRP1, ESRP1
nephron tubule
BP |G0:0072160 | epithelial cell 712564 1.40E-02 | GATA3, LIF, MEF2C, STATL, YAP1, WWTR1, OSR1
differentiation
positive
8p | Go:0032273 | regulation of 31/2564 140E.02 |ARF1 ARFS, RHOA, PTK2B, FER, MTOR, HSP90AAL, MAP1B, MECP2, MET, PRKCE, RACL, CDK5R1, WASL, ARPC5, ACTR3,
' protein : ABI2, ARPC1A, CDC42EP3, NCKAP1, MAPREL, NIN, TPPP3, AP1AR, SPIREL, SLAIN2, NAV3, WHAMM, JMY, RICTOR, FMN1
polymerization
_ camera-type eye ] JAG1, SHROOM2, EPHB1, EPHB2, FOXF2, MEIS1, NF1, PITX2, PTPRM, RORB, SKI, SOX9, SP3, ZEB1, THRB, VEGFA,
BP  [GO:0048593 1 phogenesis 2112564 1.41B-02 | \WNT5A, WNT2B, YY1, FZD5, ARID1A, MFN2, ABI2, FRS2, HIPK2, AHI1, TBC1D20
negati\{e
8p | Gor1903828 | Fegulation of 770564 La1E.0» |ARFS, CLTC, GDI1, GPM6B, GSK3B, INSIGL, NF1, PPP2R5A, SP100, PICALM, NUMB, DCLK1, ROCK2, TMEMS9, ASTNZ,

cellular protein
localization

RHOQ, LEPROTL1, ABHD17B, LZTFL1, YOD1, OTUD7B, GOPC, LZTS2, ANKRD13A, LRRK2, UBXN2B, TTBK2




cellular response

ATM, CALM1, CDC25A, CHEK1, CREBBP, ECT2, EGR1, EIF2S1, EP300, ERCC1, FMR1, GATAS, GNB1, HUS1, MME, NEDDA4,

BP |GO:0071478|¢° " 8 15 41/2564 1.41E-02 |NPML, PIK3R1, POLH, PTGS2, PTPRK, SFRP2, SNAI2, TP53, TP53BP1, YY1, HMGA2, CUL4B, NMT2, CLOCK, N4BP1, NAMPT,
NET1, YAP1, RADS1AP1, POLD3, ZBTB1, NIPBL, TRIAP1, USP47, TP53INP1
8P | co:0002062 |chondrocyte 20/2564 141F.02 |BMPRIA BMPRI1B, BMPR2, RUNX2, RUNX3, COL12A1, FGFR3, GLG1, MEF2C, MEF2D, NFIB, SFRP2, SNAI2, SOX5, SOX9,
: differentiation : TGFBI, TGFBR1, TGFBR2, TRPS1, WNT2B, HMGA2, FGF18, EIF2AK3, GREM1, SCARA3, SMPD3, SOX6, IFT80, OSR1
regulation of APP, AREG, BDNF, CBL, CBLB, CD44, EPHA4, ERBB3, ERBB4, EREG, PTK2B, FGFR3, MTOR, FYN, HGF, NRG1, IGF1, IL6R,
_ . . IL6ST, IL12A, JAK2, KIT, LIF, NTF3, NTRK2, PAK2, PRKCE, RELN, PTPRJ, RAP2B, SFRP2, STAT3, ADAM17, TP53, VEGFA,
BP | GO:0050730 | peptidyl-tyrosine | 52/2564 1.43B-02 | vES1 NRP1, SOCS5, SEMA4D, IL24, ADNP, CLCF1, IBTK, GREM1, CNOT7, ERRFI1, NCAPG2, RAP2C, GGNBP2, PDGFD,
phosphorylation SOCS4, RICTOR
positive
regulation of
BP |G0:0010718 | epithelial to 15/2564 1.43E-02 | JAG1, COL1AL, EZH2, MTOR, GCNT2, SMAD2, SMAD4, TGFB2, TGFBR1, TGFBR2, TIAM1, BAMBI, WWTR1, LEF1, ZNF703
mesenchymal
transition
regulation of
BP [G0:0031113 | microtubule 15/2564 1.43E-02 | DYRKIA, STMN1, MAP1B, MAP2, MECP2, MET, RAC1, CDK5R1, MAPRE1, CAMSAP2, EML2, NIN, SLAIN2, NAV3, CAMSAP1
polymerization
prote_in )
8P | co:0072698 |localization to 15/2564 143602 |APC, BICD1, DIAPH1, GSK3B, HNRNPU, MID1, MAPREL, NUDCD3, ABHD17B, CEP192, CEP72, MCPH1, HOOK3, UBXN2B,
microtubule TTBK2
cytoskeleton
_ diencephalon ADCYAPL, BMPR1A, CREB1, ETS1, RBPJ, KCNC2, NR4A2, PITX1, PITX2, POU3F2, SOX2, WNT1, WNT5A, NCOAL, NRP1,
BP  [GO:0021536 | 4o elopment 20/2564 1.438-02 | sEMABA, ZEB2, OLIG2, RAB3GAPL, CNTNAP?2
phosphatidylinosi ARF1, ARF3, ATM, CDS1, FGF2, INPP4A, INPPL1, MTM1, OCRL, PIK3C2A, PIK3C3, PIK3CB, PIK3CG, PIK3R1, PIP4K2A,
BP |G0:0046488 |tol metabolic 38/2564 1.45E-02 | PTEN, PIPSK1A, PIK3R3, SOCS2, MTMR3, MTMR6, SOCS6, SOCS5, SACMIL, SMG1, EFR3A, PLCB1, SOCS7, RAB14,
process MTMR12, PIGX, PI4K2B, PLEKHAL, MTMR9, PGAP1, PLEKHAS, PIKFYVE, FAM126B
f’é’sl:tlg’;’on of ATM, ATRX, BCL6, BRCAL, ERCC1, FMR1, GATA3, HNRNPA2B1, HNRNPU, JARID2, LIF, SMAD4, MECP2, MAP3K4, KMT2A,
BP |G0:2001252 ch?omosome 38/2564 1.45E-02 |NAP1L2, MAPK1, RB1, SNAI2, TP53, TPR, VEGFA, CUL3, RPS6KA5, RNF40, RAD50, MTF2, NIPBL, AUTS2, PHF19, RIF1,
10S0 ATF7IP, KMT2E, TET1, TNKS2, LRRK2, JDP2, NEK7
organlzatlon
BP |G0:0097242 2@;’:‘6’&26“"‘ 12/2564 1.45E-02 | CLTC, CYP51A1, HMGCR, IGF1R, INSR, LDLR, LRP1, MME, ROCK1, SRF, PICALM, RAB11A
positive APP, EDN1, EPHA4, F2RL1, PTK2B, HMGB1, MAP3K4, MAP3KS5, MAP3K9, MAP2K4, SLAMF1, STK3, TIAM1, TLR4, WNT5A,
BP |G0:0046330 |regulation of INK |  32/2564 1.45E-02 | FzD5, FZD4, FZD8, TNFSF11, SPAGY, RB1CC1, ZEB2, PJA2, RASGRP1, MAP3K2, PLCB1, SASH1, HIPK2, MINK1, TAOKL,
cascade SH3RF1, SAMD5
. . . ATM, BMPRLA, EP300, RBPJ, SMAD4, NKX3-1, PCDH8, PRKDC, SFRP2, TP53, KDMBA, WNT5A, ZEB2, MED12, SEMA3C,
BP G0:0001756 | somitogenesis 19/2564 1.45E-02 LEF1, NLE1, POGLUTL, MIB1
regulation of
BP | G0:0010517 | phospholipase 19/2564 La5E-02  |ABL2, ANXAL, ARF4, ARLL, BDNF, BICD1, ESR1, FGF2, FGFR3, FGFR2, FLT1, GNAQ, KIT, LRP1, NTF3, NTRK2, PDGFRA,
S| PLCG1, GNAL3
activity
metanephric
BP |G0:0072170 |tubule 9/2564 1.45E-02 | LIF, PKD2, POU3F3, SOX9, STATL, YAP1, WWTRL1, LGR4, OSR1
development
metanephric
BP |[G0:0072243 ggft’:“;‘l’iﬂ " 9/2564 1.45E-02 | LIF, PKD2, POU3F3, SOX9, STAT1, YAP1, WWTR1, LGR4, OSR1
development
neuronal stem
BP |G0:0097150 | cell population 9/2564 1.45E-02 | JAGL, CDH2, FANCC, FOXO3, REST, SOX2, SS18, MCPH1, HOOK3
maintenance
BP |G0:2000637 | Positive 9/2564 1.45E-02 | DDX5, FMR1, STAT3, TP53, FXR1, PUM1, PUM2, AGO2, TRIM71

regulation of




gene silencing

by miRNA
protein
8P | co:0042380 | Iocalization to 16/2564 145E.02 |APC, BICDL, DIAPH1, GSK3B, HNRNPU, MID1, KLHL21, MAPRE1, NUDCD3, ABHD17B, CEP192, CEP72, MCPH1, HOOKS,
UBXN2B, TTBK2
cytoskeleton
positive . ADARB1, CCNT1, CHD1, DDX3X, EP300, STOM, FMRL, IFIT1, IGF2R, PKN2, RAD23A, SP1, STAUL, TAF11, VAPB, VAPA
BP | G0:0048524 Lergg:f‘s“so” ofviral | 26/2564 1.46E-02 || ARP1, KPNAG, CHMP2B, PABPCI, CNOT7, LEF1, RSF1, YTHDC2, TBC1D20, PDE12
_ neuron fate DLX2, NRG1, FOXAL, HOXD10, ID2, RBPJ, JAG2, SMAD4, POU3F2, SIX1, TGFBR1, WNT1, OLIG2, MYT1L, SATB2, ZNF521,
BP  [G0:0048663 [ 0 Ton O° 18/2564 146E-02 | EGRB1 BOL11E
, ureteric bud BCL2, FGF2, GATA3, SMAD4, PBX1, PKD2, PTCH1, SIX1, SOX9, VEGFA, WNT1, WNT2B, MAGEDL, SIX4, LGR4, LZTS2,
BP | G0:0060675 | 10 oLe M esis 18/2564 L46E-02 | \ENT. FMINA
protein
8P | co:0072665 | Iocalization to 18/2564 146E.02 | SCARB2, LAMP2, NEDD4, SORL1, TNFAIP3, NCOA4, ROCK2, ZFYVE16, VTI1B, GGA3, SZT2, SH3BP4, AP3M1, VPS36,
VPS13C, RTN4, VTI1A, C120rf66
vacuole
negative
BP |G0:0048635 Lfg;‘é?é‘%’:g‘gn 17/2564 1.46E-02 | EPHBL, G6PD, GJAL, JARID2, SMAD4, MEIS1, PPARA, PTEN, TGFBR2, YY1, FRS2, LEF1, SIX4, SOX6, LUC7L, SAV1, AKIRIN1
development
BP | GO-0090342 | regulation of cell 17/2564 146E.02 | ARG2, BCL6, BMPRIA, CDK6, PAWR, PRKDC, PTEN, RBL1, NEK4, TP53, WNT1, HMGA2, AKT3, NAMPT, NEK6, ZNF277,
aging SLC30A10
BP |G0:0034063 Zgg:;g{;”“'e 8/2564 1.46E-02  |BICD1, DDX3X, DDX6, EIF2S1, PRKAAL, G3BP2, PUM2, OGFOD1
long-chain fatty-
BP |G0:0035338 ﬁﬁ)ys'ﬁgfeﬂc 8/2564 1.46E-02 | ACSL1, ACSL3, ACSL4, ELOVL4, ACSL6, ELOVLS, ELOVLS, ELOVLY?
process
negative
BP |G0:0048025 ;ﬁg‘,{}f‘g")‘"gng 8/2564 1.46E-02 | DYRK1A, HNRNPA2B1, HNRNPK, PTBP1, SRSF6, SRSF7, SRSF10, SRSF12
via spliceosome
fgslflg’teion of ANK3, ARF1, ECT2, STOM, ERBB2, FYN, GSK3B, KIF5B, IPO5, MAP2, MSN, NEDD4, PIK3R1, PPM1A, PRKAAL, MAPK1,
BP |G0:0032388 im?ace”ular 45/2564 1.46E-02 |PTGS2, RAN, SORL1, STXBPL, TP53, TPR, UBE2D3, UBE2L3, EZR, FZD5, SNX4, CDK5R1, NPEPPS, GAB2, SEC16A, DNMIL,
transport KHDRBS1, EHD1, RAB21, UBRS5, CTDSPL2, RBM27, RBM22, TMEM30A, SARLA, RBM26, XPO4, HPS4, TBC1D20
ATM, ZFP36L1, ZFP36L2, DDX5, DDX6, E2F1, ETF1, FMR1, MTOR, GSPT1, HNRNPC, HNRNPU, TNPO1, RPSA, CNOT2,
CNOT4, NPM1, PPP2R2A, PRKCA, PSMD1, RNASEL, ROCK1, RPL22, RPL28, RPL37, RPS16, RPS27A, VIM, XPO1, YWHAB,
8p | 00006201 | RNA catabolic 75/0564 14602 |BTG2 FXR1, PABPC4, ROCK2, PUML, SMG7, PAN2, RBMEA, TOB1, HNRNPR, IGF2BP3, HBS1L, CPEBS, DIS3, CNOT1,
' process : SAMD4A, SMG1, TNRC6B, LARP1, PUM2, GIGYF2, SERBP1, AGO1, PABPC1, AGO2, TNRC6A, CNOT7, MYEF2, LSM7,
DCP1A, ZC3HAV1, CNOT6, TNRC6C, TRIM71, NUDT16, RC3H1, DCP2, AGO3, AGO4, PDE12, RBM24, CNOT6L, YTHDF3,
PANS3, LIN28B
, smooth muscle ATP7A, BCL2, BMPR1A, CRK, HAS2, IGF1, IGFBP5, LRP1, MEF2C, NFE2L2, SERPINEL, PRKG1, SORL1, NRP1, SLIT2,
BP  [GO:0014909 f .o migration 23/2564 1.478-02 | hocka4, ARPCS, TRIB1, SSHI, PARVA, DOCKS5, PDGFD, DOCK?
positive
, regulation of ) JAG1, ZFP36L1, CA2, RUNX1, CREB1, ETS1, FOXO3, GNAS, HMGB2, HOXAS5, ID2, INHBA, LIF, MED1, PRKCA, RB1, STATL,
BP  [GO:0045639 [ Velnid cell 23/2564 1.478-02 | 5TAT3 KLF10, TNFSFLL, TRIBL, LEF1, TMEM64
differentiation
APC, ATM, ATRX, BCL6, BRCAL, CAMK2D, CDC27, CENPF, CHEK1, ERCC1, FMR1, GATA3, HNRNPA2B1, HNRNPC,
regulation of HNRNPU, JARID2, LIF, SMAD4, MECP2, MAP3K4, KMT2A, MLLT6, NAP1L2, MAPK1, RB1, KDMSA, RNF4, SKI, SNAI2, TP53,
BP |G0:0033044 | chromosome 66/2564 1.52E-02 |TPR, VEGFA, USP7, CUL3, BUB3, RPS6KAS5, TRIP12, RNF40, SMG7, RAD50, CTCF, NEK6, MTF2, SMG1, PHF8, NIPBL,

organization

ZNF451, AUTS2, SENP6, PHF19, ATAD2, UBRS, RIF1, SETD5, ATF7IP, KMT2E, HECW2, MCPH1, TET1, TNKS2, LRRK2, JDP2,
NEK7, SPTY2D1, DCP2, GEN1




negative ACTB, E2F1, EIF2S1, GOLGA2, GSK3B, HFE, ID1, ID2, ID4, IFIT2, IFITL, JAK2, STMN1, MAP2, MET, NFKBIA, NKX3-1, P2RY1,
BP |G0:0051100 | regulation of 37/2564 1.53E-02 | PPARA, PPP3CA, ROCK1, SUMO3, SORL1, SP100, TDG, TMBIM6, TMSB4X, HMGA2, ADNP, GTPBP4, LEF1, RSF1, MEPCE,
binding ZNF462, LRRK2, TTBK2, ZFP90
skeletal muscle RHOA, BCL2, BCL9, KLF5, CCNT2, DDX5, EGR1, EP300, EPHB1, FLNB, HLF, HMGCR, HOXD10, FOXN2, MEF2C, MEF2D,
BP [G0:0060538 |organ 37/2564 1.53E-02 | MTML, NF1, PITX1, PPP3CA, PRKAAL, RB1, SIX1, SKI, NR2F2, BTG2, COPS2, NR1D2, BASP1, ZBTB18, SIX4, NLN, HIVEP3,
development AKIRIN1, FOXP2, SMYD1, RBM24
sphingolipid CLNS, KDSR, PRKAAL, ELOVL4, UGTS, SGPLL, VAPB, VAPA, BAGALT6, BAGALTS, ST8SIA3, SPTLC3, SMPD3, AGK, ELOVLS
BP |G0:0030148 g'r%%gtshe“c 25/2564 153E-02 | E[ovi6, FA2H, ELOVL7, ORMDL1, SAMDS, PPM1L, SPTSSB, SGMS2, CERS6, ACER?2
extrinsic
apoptotic
. signaling ] FASLG, BCL2, BID, BMPR1B, BRCA1, DDX3X, HGF, HMGB2, NF1, SERPINEL, PIK3R1, PTEN, SFRP2, SKIL, SP100, STK3,
BP  [GO:0008625| \Jihway via 2212564 1.53B-02 | 574 THBSL, TIMP3, TNFAIP3, FAFL, ITPRIP
death domain
receptors
regulation of
8p | co-0042058 f;’é?o‘ir:‘;iggig‘r’“h 2212564 153E.02 |APP, FASLG, AREG, CBL, CBLB, CDCA42, DOK1, EREG, FER, HIP1, PTPN3, PTPN12, PTPRJ, ADAM17, SOCS5, SPRY1,
: signaling p : SPRY2, STAM2, SH3KBP1, ERRFI1, MVB12B, SOCS4
pathway
, regulation of ] CALM3, CEBPG, E2F1, EP300, GATA3, HMGB1, HMGB2, ID1, ID2, ID4, IGF1, JAK2, LIF, NEUROD1, NFKBIA, RB1, SKI,
BP  [GO:0051101| pNA hinding 29/2564 L55E-02 | 5uMO3, SP100, TMSB4X, HMGA2, MAU2, NIPBL, HIPK2, LEF1, ZBTB7A, RSF1, ZNF462, ZFP90
P;S:ﬁzgon of ANK3, ARF1, ATP1B1, CA2, CACNA2D1, CALM1, CALM2, CALM3, CTSS, DMD, EPHB2, F2R, FGF14, G6PD, GLRX, HSPA2,
BP |G0:0034764 trg‘nsmembraﬂe 43/2564 1.55E-02 | IGF1, INSR, KCNC2, KCNJ2, KIF5B, MEF2A, NFE2L2, PIK3R1, PKD2, PLCG1, RELN, RNASEL, SLC1A2, SLC9A1, TMSB4X,
iransport SORBS1, ARPP19, RHOQ, APPL1, STK39, AZIN1, WNK1, WNK3, ADIPOR2, ALG10B, ANO6, LRRC55
establishment of
BP |G0:0061028 | endothelial 13/2564 1.55E-02 | F2RL1, FASN, MSN, PDE4D, RAP1B, ROCK1, TIJP1, VEGFA, EZR, CLDN1, ROCK2, RAPGEF2, RAP2C
barrier
regulation of
mzfn”g";‘a ne APC, ARF6, ATP7A, KLF5, CDC42, EPS8, F2RL1, FER, FMR1, MTOR, GPMB6A, KIT, MAP4, MYO10, ATP8B1, PLD1, RACL1,
BP |G0:0120032 38/2564 1.56E-02 | RALA, SRF, TGFBR1, WNT1, NRP1, WASL, SLIT2, CCP110, WASF2, CDC42EP3, NCKAP1, RHOQ, CORO1C, AUTS2, DCDC?2,
bounded cell FNBP1L, CCDC88A, CEP97, AKIRIN1, NDEL1, DOCK11
projection ' ' ' ' '
assembly
sterol
_ . . ACACB, CYP51A1, FASN, G6PD, HMGCR, INSIG1, KPNB1, LBR, NFYB, PRKAA1, RAN, SC5D, SCD, SP1, CNBP, ERLIN,
BP GO0:0016126 Blr%scyér;tshetlc 21/2564 1.58E-02 ERLIN2. NPC1L1, MBTPS2. GPAM, ELOVL6
morphogenesis RHOA, CDC42, CLTC, GPC4, FOXF2, MLLT3, MSN, MYO9A, OPHN1, PAFAH1B1, PSMD1, PTK7, RACL, SFRP2, TIAM1, WNTL1,
BP |G0:0001738 |of a polarized 32/2564 159E-02 | WNTSA, FZD5, FZD3, FZD1, FZD4, TP63, MAGI2, MED12, EXOC5, RAB10, DAAM1, ASTN2, AHI1, SMURF2, VANGL1,
epithelium PRICKLE2
m:gée”ular ADCYAP1, AR, BCL2, PRDM1, BMPR2, DSG2, EDN1, ESR1, ETS1, ACSL4, MTOR, B4GALT1, GJAL, HFE, HPGD, IGFBPS,
BP  [GO:0044706 |10 C 46/2564 1.59E-02 | ITGAS3, LIF, LNPEP, MMP2, SERPINE2, MED1, MAPK1, PRLR, PTGS2, RARA, SP3, NR2F2, TGFBR2, UBE2A, FOSL1, ARIDIA,
prgcess RECK, STC2, NAMPT, KPNA6, DAZAP1, AGO2, SLC38A2, ASH1L, SMURF2, ADIPOR2, VMP1, POLR1B, ACVR1C, SH3PXD2B
BP [G0O:0003176 32{}50‘;)"":3’& 11/2564 1.60E-02 |JAG1, BMPR2, GATA3, RBPJ, RB1, ROBO1, ROCK1, SNAI2, SOX9, SLIT2, ROCK2
fatty-acyl-CoA
BP |G0:0046949 | biosynthetic 11/2564 1.60E-02 | ACSLL, ACSL3, ACSL4, FASN, SCD, ELOVL4, ACSL6, ELOVLS, ELOVL6, ELOVL7, CBR4
process
cardiac epithelial
BP |G0:0060317 |to mesenchymal 11/2564 1.60E-02 | JAGL, HAS2, RBPJ, SMAD4, SNAI2, TGFB2, TGFBR1, TGFBR2, SPRY1, PDCD4, RTN4

transition




cellular response

AK4, ATP6V1A, ATP7A, BCL2, ZFP36L1, CBL, CCNA2, CREBBP, E2F1, EDN1, EGR1, EP300, FOXO3, MTOR, GATAG, GNB1,
RBPJ, MDM4, NFE2L2, NKX3-1, OPAL, PRKAAL, PRKCE, PSMD1, PTEN, PTGS2, RORA, RPS27A, SLC9A1, TMBIM6, TP53,

BP  [GO:0071453 |, " vgen levels | 48/2564 L61E-02 1751 VEGFA, VHL, STC2, ROCK2, NPEPPS, ATP6V1G1, DNM1L, NAMPT, DDAH1, HIPK2, UBQLN1, HP1BP3, CPEB4,
EGLN3, VASN, CPEB2
regulation of APC, ATM, ATRX, CDC27, CENPF, RCC1, CHEKL, EDNL, EREG, HNRNPU, IGFL, INSR, KIF11, RBL, TPR, SMC1A, CUL3,
BP | G0:0007088 | mitotic nuclear 36/2564 1.63E-02 |CDC14A, CDK13, BUB3, NME6, STAG1, STAG2, NEK6, NIPBL, CHMP2B, CHMPS, PHIP, SMPD3, CHMP1B, HECW?2, CEP97,
division MAP9, CCSAP, UBXN2B, GEN1
APC, RHOA, ATM, ATRX, CDC27, CENPF, RCC1, CHEKL, EDNL, EPS8, EREG, FANCA, GOLGA2, HNRNPU, HSPA2, IGF1,
INSR, KIF11, KPNB1, LIF, OPA1, PDE3A, PRKAR1A, RAN, RB1, SPAST, TPR, WNT5A, SMC1A, CUL3, CDC14A, CDK13,
, - RABI11A, CCNE2, BUB3, KIF3B, KIF23, DNM1L, ACTR3, RAD50, NME6, STAG1, SMC2, STAG2, NEK6, TPX2, PDS5B, PLCB1,
BP  |G0O:0048285 | organelle fission | 83/2564 1.638-02 | pphsEA, DDHD2, SUNL, MAU2, KIF4A, NIPBL, CHMP2B, CHMP5, NDE1, PHIP, CEP192, SMPD3, NDC1, PPP2R2D. BCCIP,
SPIREL, CHMP1B, HECW2, FANCM, CENPK, NCAPG, TMEM135, CEP97, MAP9, RMI1, NAA50, NDEL1, SEH1L, SLC25A46,
LRRK2, CCSAP, UBXN2B, AGO4, GEN1, MZT1
negati\{e
BP |G0:0045599 E‘Zﬂ“'a“on of fat 15/2564 1.69E-02 | JAGL, ZFP36L2, E2F1, GATA3, ID4, INSIG1, RORA, TRIO, WNT1, WNT5A, ANKRD26, WWTRL, TRIB2, JDP2, ZADH2
differentiation
positive ABR, ARF1, AXL, BICD1, CBL, CD151, F2RL1, FMRL, HFE, HIP1, HNRNPK, ITGAV, LRP1, NTF3, SERPINEL, PPP3CA, PTPRJ,
BP |G0:0045807 | regulation of 34/2564 1.70E-02 | PTX3, SH3GL1, VEGFA, WNT5A, WASL, MAGI2, DNMAL, RAB21, APPL1, GREM1, AHI1, SCYL2. MIB1, CBLL1, ATAD1, LRRK2,
endocytosis ANO6
forebrain
Bp | 00021872 | genoration of 189564 L70E.02 | RHOA, ATP7A, DLX2, ERBBA, FGFR2, INHBA, ROBO1, WNT5A, NUMB, NRP1, NUMBL, SLIT2, RAPGEF2, SATB2, LEFL,
ZSWIMS6, BCL11B, AKNA
neurons
DNA damage
response, signal
transduction by
BP |G0:0006977 | p53 class 16/2564 1.72E-02 | ATM, E2F1, EP300, MDM4, CNOT2, CNOT4, SOX4, TFDP1, TFDP2, TP53, BTG2, CNOTL, CNOT7, TRIAP1, CNOT6, CNOT6L
mediator
resulting in cell
cycle arrest
regulation of
_ CD4-positive, ANXAL, ARG2, BCL6, RUNXL, RUNX3, CBFB, GATA3, HMGB1, SMAD7, RARA, TGFBR2, TNFSF4, SOCS5, MALT1, CD274,
BP  |GO:2000514 [ OAPOSIVE | 1712564 L72e02 |G\ IRF Roa:
activation
intrinsic APAF1, ATM, BCL2, BCL2L2, BID, BRCAL, CD44, CYP1B1, DDX3X, DDX5, E2F1, EP300, UBE2K, HNRNPK, [TPRL, JAK2,
8 | co:0097103 | @POPIOLIC 5712564 179507 | MCLL MAPSKS, MSH2, NFE2L2, NKX3-1, OPAL, PIK3R1, PLAGL2, PRKDC, PTGS2, SFRP2, SKIL, SNAI2, SOD2, TMBIMS,
' signaling : TP53, TP53BP2, TPT1, XBP1, CUL5, CUL3, PRKRA, TP63, EIF2AK3, BCL2L 11, DNM1L, SERINC3, ERP29, HIPK2, UBQLNL,
pathway RRM2B, TRIAP1, DDIT4, RRN3, USP47, FNIP2, PERP, SYVN1, LRRK2, JMY, NACC2
_ . ATM, EIFAEBP2, MTOR, GATA3, GNAL2, MTML, PRKAAL, RELN, RPS6KB1, TSC1, EPM2A, AKT3, PDCDS, SIK2, SZT2, LARPL,
BP | GO:0031929 | TOR signaling 29/2564 1.728:02 | g13ppa, SESN1, DDIT4, CCDC88A, ENIP2, RRAGD, GOLPH3, SEH1L, SESN2, SESN3, C120rf66, SIK1, RICTOR
, regulation of ] ZFHX3, CREBL, EZH2, MTOR, GNAQ, GSK3B, ID2, PPARA, PPP1CC, PRKAAL, PRKDC, RORA, RORB, KLF10, TP53, UBE3A,
BP  [GO:0042752| ircadian rhythm | 27/2564 L.738-02 | \jsp7, USPIX, ROCK2, MAGED1, CLOCK, NR1D2, KDM2A. FBXW11, FBXL3, ARNTL2, SIK1
_ endothelial cell ACVR2B, JAGL, BMPR2, BTG1, F2RL1, FASN, NRG1, ID1, RBPJ, SMAD4, MET, MSN, PDE4D, RAP1B, ROCK1, ZEB1, NR2F2,
BP 1 G0O:0045446 | itterentiation 2712564 173802 |13p1 VEGFA, EZR, VEZF1, NRP1, CLDN1, ROCK2, RAPGEF2, RAP2C, APOLD1
BP |G0:0008045 Q‘X‘ggrgz?g;ﬂge 10/2564 1.76E-02 | ALCAM, CHN1, EPHA4, ERBB2, KIF5C, RAC1, NRP1, SLIT2, MYCBP2, RNF165
. cell proliferation
BP |GO:0021846 | S PrOler 10/2564 1.76E-02 | FGFR2, POU3F2, POU3F3, NUMB, NUMBL, ZEB2, AKNA, HOOK3, DOCK7, DIXDC1
negativ_e
BP |G0:0050686 [ﬁg‘,{ﬁ“o” of 10/2564 1.76E-02 | CCNTL, DYRKIA, HNRNPA2B1, HNRNPK, PTBP1, SRSF6, SRSF7, RNF40, SRSF10, SRSF12

processing




BP

G0:0090344

negative
regulation of cell

aging

10/2564

1.76E-02

BCL6, CDK6, PRKDC, PTEN, RBL1, WNT1, HMGA2, AKT3, NAMPT, SLC30A10

BP

GO0:1902745

positive
regulation of
lamellipodium
organization

10/2564

1.76E-02

ATP7A, CDC42, MTOR, RAC1, WNT1, WASF2, NCKAP1, CORO1C, AUTS2, AKIRIN1

BP

G0:0007431

salivary gland
development

12/2564

1.76E-02

DAG1, FGFR2, HGF, NFIB, NKX3-1, SNAI2, TGFB2, XBP1, NRP1, SEMA3C, BTBD7, NTN4

BP

G0:0014037

Schwann cell
differentiation

12/2564

1.76E-02

DAG1, ERBB3, NRG1, NF1, NTRK2, POU3F2, SKI, MED12, DICER1, ADAM22, MPP5, FA2H

BP

G0:0048846

axon extension
involved in axon
guidance

12/2564

1.76E-02

ALCAM, BMPR2, VEGFA, WNT5A, SEMA7A, NRP1, SEMAS5A, SLIT2, SEMA4D, SEMA3C, SEMA4C, SEMAGA

BP

G0:1902284

neuron
projection
extension
involved in
neuron
projection
guidance

12/2564

1.76E-02

ALCAM, BMPR2, VEGFA, WNT5A, SEMAT7A, NRP1, SEMASA, SLIT2, SEMA4D, SEMA3C, SEMA4C, SEMAGA

BP

G0:2000142

regulation of
DNA-templated
transcription,
initiation

12/2564

1.76E-02

CREB1, ESR1, HMGB1, MITF, SRF, TP53, FOSL1, SETX, ZNF451, RRN3, ATF7IP, CAND1

BP

GO0:0007077

mitotic nuclear
envelope
disassembly

6/2564

1.76E-02

PRKCA, PRKCB, NEK6, CTDNEP1, NEK9, CNEP1R1

BP

G0:0010649

regulation of cell
communication
by electrical
coupling

6/2564

1.76E-02

ANK3, CALM1, CALM2, CALM3, CAMK2D, PDE4D

BP

G0:0048934

peripheral
nervous system
neuron
differentiation

6/2564

1.76E-02

RUNX1, RUNX3, ETV1, HOXD10, NTRK2, ONECUT2

BP

G0:0048935

peripheral
nervous system
neuron
development

6/2564

1.76E-02

RUNX1, RUNX3, ETV1, HOXD10, NTRK2, ONECUT2

BP

GO0:0051549

positive
regulation of
keratinocyte
migration

6/2564

1.76E-02

ARF6, MTOR, HAS2, ADAM9Y, MAP4K4, IQSEC1

BP

G0:0071481

cellular response
to X-ray

6/2564

1.76E-02

ATM, GATAS, SFRP2, TP53BP1, HMGA2, NIPBL

BP

G0:0090148

membrane
fission

6/2564

1.76E-02

OPA1, SPAST, DNM1L, TMCC1, CORO1C, SLC25A46

BP

G0:0090161

Golgi ribbon
formation

6/2564

1.76E-02

GOLGA2, VAMP4, OPTN, TMEDS5, GOLPH3, VTI1A




BP

GO0:0097284

hepatocyte
apoptotic
process

6/2564

1.76E-02

ARF®6, BID, PIK3CG, RB1, STK3, STK4

BP

G0:1900376

regulation of
secondary
metabolite
biosynthetic
process

6/2564

1.76E-02

SP1, WNT5A, RAPGEF2, ZEB2, SLC7A11, APPL1

BP

G0:1900402

regulation of
carbohydrate
metabolic
process by
regulation of
transcription
from RNA
polymerase Il
promoter

6/2564

1.76E-02

FOXK2, PPARA, TP53, KAT2B, NCOR1, MLXIP

BP

G0:1905244

regulation of
modification of
synaptic
structure

6/2564

1.76E-02

RHOA, EPHA4, FMR1, TIAM1, CHMP2B, CTTNBP2

BP

GO0:1905666

regulation of
protein
localization to
endosome

6/2564

1.76E-02

MSN, SORL1, EZR, ROCK2, ABHD17B, ANKRD13A

BP

G0:0019722

calcium-
mediated
signaling

45/2564

1.83E-02

ATP1A2, ATP1B1, ATP2B4, CACNALC, CALM1, CALM2, CALM3, CAMK2D, CLIC2, CCR6, DMD, EDN1, ERBB3, PTK2B,
FKBP1A, MTOR, GSK3B, NRG1, IGF1, ITPR1, MYO5A, NFATC3, PDE4D, PKD2, PLCG1, PPP3CA, PPP3R1, PRKAAL, PTBP1,
PTPRJ, CCL20, SGCD, SLC9A1, TNFSF11, EIF2AK3, CAMKK2, NFAT5, CAMTA1, LMCD1, TMEM38B, JPH1, JPH3, LRRK2,
SPPL3, KSR2

BP

G0:0048469

cell maturation

38/2564

1.84E-02

APP, AXL, BCL2, RUNX2, CBFB, CCR6, EREG, PTK2B, FOX03, MTOR, G6PD, GATA3, GJAL, FOXAL, HOXAS, ID2, MECP2,
NRCAM, NR4A2, OPAL, PDE3A, RB1, RET, VEGFA, XBP1, FZD5, BAGALT6, B4GALTS5, PTBP3, ABHD2, CNTNAP2, FLVCR1,
ZBTB7A, BCL11A, NTN4, PABPCI1L, LRRK2, GLDN

BP

G0:0036473

cell death in
response to
oxidative stress

23/2564

1.88E-02

BCL2, CYP1B1, FOXO3, FYN, HGF, JAK2, MCL1, MAP3K5, MET, NFE2L2, PAWR, REST, SOD2, TLR4, TSC1, WNT1, FZD1,
LANCL1, SLC7A11, UBQLN1, OXR1, LRRK2, NCOA7

BP

G0:0006509

membrane
protein
ectodomain
proteolysis

13/2564

1.88E-02

ADAM10, DAG1, MYH9, PTPN3, ROCK1, ADAM17, TIMP3, ADAM19, ADAM9, APH1A, ERAP1, SPPL2A, SH3D19

BP

G0:0010613

positive
regulation of
cardiac muscle
hypertrophy

13/2564

1.88E-02

CAMK2D, EDN1, MTOR, IGF1, IL6ST, MEF2A, PPP3CA, PRKCA, ROCK1, SLC9A1, PDE5A, ROCK2, MTPN

BP

G0:0021915

neural tube
development

35/2564

1.89E-02

APAF1, ZFP36L1, EN1, FOXAL, ITPK1, NF1, PKD2, PRKACB, PTCH1, PTK7, RALA, RARA, SALL2, SFRP2, SKI, SOX4, STK3,
STK4, TGFB2, TSC1, KDM6A, WNT1, WNT5A, LUZP1, FZD3, ARID1A, FZD1, ZEB2, MED12, SEMA3C, GPR161, SEMA4C,
MIB1, TRIM71, ARL13B

BP

G0:0010881

regulation of
cardiac muscle
contraction by
regulation of the
release of
sequestered
calcium ion

9/2564

1.90E-02

ATP1A2, CACNALC, CALM1, CALM2, CALM3, CAMK2D, CLIC2, DMD, TMEM38B




protein

BP |G0:0036010 | localization to 9/2564 1.90E-02 | ARF6, MSN, SORL1, EZR, NRP1, ROCK2, ABHD17B, TMEM30A, ANKRD13A
endosome
cytoplasmic
BP |G0:0051220 | sequestering of 9/2564 1.90E-02 | DBN1, MXI1, NFKBIA, PKD2, TMSB4X, YWHAB, G3BP2, FAF1, GOPC
protein
cell
communication
. by electrical
BP | GO:0086064 | 2 L0 e | 9/2564 1.90E-02 | ATP1A2, ATP1B1, CACNALC, CALM1, CALM2, CALM3, CAMK2D, GJAL, PDE4D
in cardiac
conduction
regulation of
. protein ]
BP | G0:1902014 | FERA  inatio 9/2564 1.90E-02 | XIAP, FOXF2, SKP2, UBE2D1, TRIP12, RNF40, SASH1, UBRS, TRIM44
n
signal
, transduction in BCL2, BCL2L2, ERBB3, EYA4, FOXO03, FYN, MKNK2, GSK3B, INHBA, ITGAV, MCL1, NF1, PPP2R1B, RET, SNAI2, BCL2L11,
BP 1 G0O:0038034 | jjsence of 19/2564 1.90E-02 | 5GK3 APPLA, C8orfa4-SGK3
ligand
negative
_ regulation of ) ARF1, PTK2B, FMR1, GNAI2, GRIK3, NF1, PTEN, PTGS2, RAP1B, SLC6A1, SRF, STXBP1, SHANK2, SYT11, ADNP, SLC24A2,
BP | G0:0050805 | (00 e 19/2564 L90E-02 | 5enr7 ATADL, LRRK2
transmission
extrinsic
apoptotic
. signaling ) BCL2, BCL2L2, ERBB3, EYA4, FOXO3, FYN, MKNK2, GSK3B, INHBA, ITGAV, MCL1, NF1, PPP2R1B, RET, SNAI2, BCL2L11,
BP | GO:0097192 athway in 19/2564 1.90E-02 | SGK3, APPLL, C8orf44-SGK3
absence of
ligand
cellular
component CSRP2, DAGL, EDN1, AGFG1, SMAD4, MEF2A, MEF2C, MYH10, PAFAH1B1, PDGFRA, PMP22, PRKARLA, RFX2, SRF, TMF1
BP 1G0:0010927 ;f/%ﬁ\’/’;ﬂ%n 2712564 1.90B-02 | jGTg NEBL, AKAP13, DICER1, TMOD3, TMOD2, SIX4, MPP5, PHLDB2, MYLK3, TBC1D20, PIKFYVE
morphogenesis
ALDOA, ARG2, RHOA, ASPH, ATP1A2, ATP1B1, ATP2B1, ATP2B4, CACNALC, CACNA2D1, CALD1, CALM1, CALM2, CALMS3,
CAMK2D, CLIC2, DMD, DSC2, DSG2, EDN1, EZH2, F2R, FGF12, FOXO3, MTOR, G6PD, GATA6, GJAL, IGF1, IGFBPS5, IL6ST,
8P | co:0003012 [MusCle system 85/2564 192E.02 | JARID2, KCNJ2, KCNJ3, KIT, SMAD4, SMADS, SMAD?7, MEF2A, MEF2C, MYLK, PPP1R12B, P2RY1, PDE4D, PIK3C2A, PIK3CG,
' process : PPARA, PPP3CA, PRKCA, PRKG1, MAP2K3, PTGS2, ROCK1, MAP2K4, SGCD, SMTN, SLC6A8, SLC9A1, SRF, SSTR2, TIAML,
TPM3, UTRN, VCL, VEGFB, VIM, YY1, SLMAP, SORBS2, PDE5A, ROCK2, DOCK4, SORBS1, PDLIMS, AKAP13, CAMTA2,
GPD1L, TMOD3, TMOD2, LMCD1, ERRFI1, TMEM38B, DOCK5, MTPN, NPNT
negative ADARBL, APC, CBL, CBLB, DUSP4, DUSP5, DUSP8, EPHB2, GNAQ, GSK3B, HMGCR, HNRNPU, IGF1R, IPO5, SMAD7, NF1,
8p | Go:00s1348 |Fe0ulation of 56/2564 193E.02  |NPML, PAK2, PPP2REA, PRKARIA, PRKAR2A, DNAICS, PTEN, PTPRJ, RB1, SFRP2, SORL1, NR2F2, TNFAIP3, TP53, KAT2B,
: transferase : SOCSS5, HIPK3, TRIB1, SPRY1, SPRY2, IPO7, HEXIM1, DUSP14, PTPRT, IRAK3, CORO1C, WWTRL, IBTK, PDCD4, TRIB2,
activity ERRFI1, CAMK2N1, WNK1, GGNBP2, ITPRIP, SOCS4, DUSP18, PAQR3, SPRED1, SPRED2
ABR, ADARBL, JAG1, RHOA, BCL2, BMPRI1A, KRIT1, CYP1B1, DAG1, ERBB4, FGF2, FOXO3, NRG1, HMGBL, IGFBP5, LRP1,
negative SMAD7, MECP2, MEF2C, MITF, NF1, NFE2L2, SERPINEL, PRKG1, PTEN, PTPRG, PTPRJ, PTPRK, PTPRM, PTPRR, RAP2A,
BP |G0:0030336 | regulation of cell 64/2564 1.93E-02 |RAP2B, ROBO1, SFRP2, SP100, SRF, STAT3, NR2F2, THBS1, VCL, RECK, WASL, SLIT2, MAGI2, TRIB1, IL24, ABHD2, PTPRT,
migration LRCH1, PLCB1, SRGAP2, GTPBP4, COROLC, CLIC4, GREM1, RAP2C, MMRN2, NAV3, PHLDB2, TP53INP1, ACVR1C,
SPRED1, ARID2, MIA3
regulation of
BP [G0:0010799 frﬁgt('fr‘ﬁ’r']e 14/2564 1.93E-02 | APP, CALM1, CALM2, CALM3, UBE2K, SMAD7, MAPK1, WNT5A, SPRY2, CAB39, DDIT4, WNK3, SPRED1, SPRED2

phosphorylation




regulation of

BP |G0:0031952 ZL(:(t)epIEosphorylat 14/2564 1.93E-02 | CALM1, CALM2, CALM3, PPP2R5A, PPP2R5E, RAP2A, RAP2B, VEGFA, RAD50, GPNMB, GREM1, ERRFI1, RAP2C, PDGFD
ion
regulation of
BP |G0:0043370 ;gﬁ;’ggg"f’ce” 14/2564 1.93E-02 |ANXAL, BCL6, RUNX1, RUNX3, CBFB, GATA3, HMGB1, SMAD7, RARA, TNFSF4, SOCS5, MALTL, SH3RF1, RC3H1
differentiation
amyloid-beta
BP |G0:0050435 | metabolic 14/2564 1.93E-02 | ADAM10, APP, DYRK1A, EPHA4, IGF1, MME, ROCK1, SORL1, PICALM, ROCK2, TMED10, UNC13A, GGA3, APH1A
process
BP |G0:0061383 mt;gﬁgg"enesis 14/2564 1.93E-02 |RHOA, BMPR1A, COL1A1, FBN2, FKBP1A, NRG1, RBPJ, MMP2, MED1, SRF, TGFB2, TGFBR1, SEMA4D, GREM1
, molting cycle ATP7A, BCL2, FGFR2, HOXC13, IGFBP5, RBPJ, INHBA, SMAD4, MYOSA, NF1, SOX9, TGFB2, WNT5A, FZD3, TP63, LRIGL,
BP  [GO:0022404 [ ocess 22/2564 1.94E-02 || GRa, SAVI, ALX4, FOXQ1, MYSM1, ZDHHC21
, hair cycle ATP7A, BCL2, FGFR2, HOXC13, IGFBP5, RBPJ, INHBA, SMAD4, MYOSA, NF1, SOX9, TGFB2, WNT5A, FZD3, TP63, LRIGL,
BP  [GO:0022405 | 5cess 2212564 1.94E-02 1| GRa4, SAV1, ALX4, FOXQL, MYSM1, ZDHHC21
regulation of
_ : EDN1, EPHA4, PTK2B, MAP3K4, MAP3K5, MAP3K9, MAP2K4, SFRP2, TIAM1, WNT5A, FZD5, FZD4, FZD8, TNFSF11, SPAGY,
BP |G0:0043506 ;gt':/i't‘)'/”ase 22/2564 1.94E-02 | 7ER) HiPK3, MAP3K2, SASH1, PDCD4, TAOK1, SAMD5
, endothelium ACVR2B, JAG1, RHOA, BMPR2, BTG1, F2RL1, FASN, GJAL, NRG1, ID1, RBPJ, SMAD4, MET, MSN, PDE4D, RAP1B, ROCK1,
BP  [GO:0003158 | 4o elopment 30/2564 1.94E-02  17ER1 "NR2F2, TIP1, VEGFA, EZR, VEZF1, NRP1, CLDN1, ROCK2, RAPGEF2, FOXP1, RAP2C, APOLD1
, . ACVR2B, RHOA, BMPR1A, CA2, RUNX2, COL1AL, ATF2, DLX2, EDN1, FGFR2, TNC, INHBA, ITGAG, JAG2, MYOSA, NFIC,
BP | GO:0042476 | odontogenesis 30/2564 1.94B-02 | SERPINE1L, PDGFRA, PITX2, PPARA, TGFB2, TNFSF11, TP63, BCL2L11, ADAMTS5, LEF1, SMPD3, PERP, BCL11B, OSR1
negative APC, ATM, CCND1, BCL2, BRCAL, ZFP36L1, ZFP36L2, CDK6, CENPF, CHEK1, FOXN3, E2F1, EP300, EZH2, HUS1, MDMA4,
8p | Gogo1oss [Fequlation ofcell | ooce, LosE.02 | CNOT2, CNOT4, PKD2, PRKDC, PSMD1, PTEN, RB1, RBL1, SKP1, SOX4, TFDP1, TFDP2, TP53, TPR, WEE1, BTG2, HMGA2,
' cycle phase : BUB3, CTDSPL, GPNMB, CNOTL, SYF2, GIGYF2, CNOT7, DONSON, TRIAP1, DTL, USP47, CNOT6, TAOK1, ZNF655, CDC73,
transition TICRR, DCUN1D3, NACC2, CNOT6L, GEN1
BP |G0:0030033 g‘s'g;?:]’g'l‘;s 712564 1.95E-02 | KLF5, ATP8B1, PLD1, RAP2A, EZR, RAPGEF2, RAPGEF6
regulati_on of ER
BP |G0:0060628 tn‘:e%?;?;(‘j’es'c'e' 712564 1.95E-02 | ARF1, INSIG1, SORL1, RNF139, SAR1A, LRRK2, TBC1D20
transport
. ureter
BP | GO:0072189 | gv o one 712564 1.95E-02 | GATAS3, NFIA, RET, SIX1, SOX9, LZTS2, OSR1
regulation of
BP |G0:1900242 | synaptic vesicle 712564 1.956-02 | CALM3, ROCK1, SH3GL1, VAMP4, DNM1L, SYT11, LRRK2
endocytosis
magnesium ion
BP |G0:1903830 |transmembrane 712564 1.95E-02 | ZDHHC13, MRS2, MAGT1, MMGTL, NIPAL, NIPAL1, SLC41A1
transport
eaulation of ADD3, ARF1, ARF6, RHOA, CAPZAL, CAPZA2, CDC42, DBN1, EPS8, F2RL1, PTK2B, FER, MTOR, ID1, STMN1, MET, PIK3R1,
8p | G0:0110053 | o Fiam o7 — 1osE.02 | PRKCE, RACL RASAL ROCK1, SLC9AL, SPTAN1, SPTBN1, TGFBR1, TMSB4X, TSCL, NRP1, WASL, SEMASA, SLIT2, ROCK2,
' ptuiitaadioal : ARPCS5, ACTR3, ABI2, WASF2, ARPC1A, ARFGEF1, CDC42EP3, NCKAP1, SWAP70, TMOD3, TMOD2, AP1AR, SPIREL,
9 PHLDB2, WHAMM, JMY, MTPN, RICTOR, SH3PXD2B, FMN1
positive
regulation of
8P | G0:0055025 | cacbing muscle 17/2564 L95E.02 | BVMPRIA, CREB1, EDN1, EFNB2, ERBB3, ERBB4, FGF2, FGFR2, MTOR, GATA6, NRGL, IGF1, RBPJ, MEF2C, MAPK, YAPL,

tissue
development

GREM1




regulation of

BP |G0:2000772 | cellular 15/2564 1.956-02 | ARG2, BCL6, BMPR1A, CDK6, PAWR, PRKDC, RBL1, NEK4, TP53, HMGA2, AKT3, NAMPT, NEK6, ZNF277, SLC30A10
senescence
BP |G0:0010042 [ESPONSE 10 8/2564 1.95E-02 [APP, ATP7A, EIF2S1, PTGS2, ADAM, EIF2AK3, SLC30A10, LRRK2
' manganese 1on ' ’ ’ ’ ! ! ! !
nitric-oxide
BP |G0:0051767 f)}g‘stgﬁfheetic 8/2564 1.956-02 | EDN1, JAK2, MAP2K4, STAT1, TLR4, AKAP12, NAMPT, LRRK2
process
regulation of
nitric-oxide
BP [G0:0051769 | synthase 8/2564 1.956-02 | EDN1, JAK2, MAP2K4, STATL, TLR4, AKAP12, NAMPT, LRRK2
biosynthetic
process
establishment of
BP |G0:0061162 | monopolar cell 812564 1.956-02 | RHOA, CDC42, MAP1B, MSN, MYO9A, OPHNL1, PTK7, WNT5A
polarity
regulation of
BP [G0:0010591 |lamellipodium 11/2564 1.956-02 | ATP7A, CDC42, FER, MTOR, RACL, WNTL, SLIT2, WASF2, NCKAP1, AUTS2, AKIRINL
assembly
_protein insertion
BP |G0:0051204 mfochondrial 11/2564 1.956-02 |BCL2, BID, E2F1, PPP3R1, TFDP1, TFDP2, TP53, TP53BP2, YWHAB, TP63, BCL2L11
membrane
protein K63-
BP |G0:0070536 | linked 11/2564 1.956-02 | TNFAIP3, VCP, USP13, SPATA2, USP25, DESI2, OTUD4, ZRANBL, YOD1, OTUD7B, OTUB2
deubiquitination
regulation of
8P | G0:0060043 | candiac muscle 16/2564 1 95E-02 gb\x{em, ERBB4, FGF2, FGFR2, GATA6, GJAL, RBPJ, JARID2, MEF2C, MEIS1, MAPK1, PTEN, TGFBR1, TGFBR2, YAPL,
cell proliferation
negative ANXAL, BCL6, ZFP36L1, RUNX1, RUNX3, CBFB, CDK6, ERBB2, PTK2B, FBN1, GABPA, HMGB1, HOXA5, HOXA9, ID2, INHBA,
BP |G0:1903707 | regulation of 34/2564 1.97E-02 | SMAD7, MEIS1, MEIS2, NF1, NFE2L2, NFKBIA, PIK3R1, RARA, TLR4, TNFSF4, SOCS5, MAFB, TRIB1, TOB2, KLF13, NCAPG?2,
hemopoiesis CDC73, RC3H1
hepaticobiliary AK4, ANXA1, ARF6, ATP7A, CCND1, CEBPG, EZH2, GATAG, HFE, HGF, IGF2R, JARID2, MET, NF1, PKD2, PKM, MED1
BP  |G0:0061008 | system 31/2564 1.99B-02  |pTcH1, PTPN3, RARA, SOX9, SP3, TNFAIP3, WNT1, XBP1, CUL3, CLDN1, ONECUT2, RB1CC1, SEC63, NIPBL '
development ) y y ] y y y ] 1 ] ] ] 1
, response to ] ZFP36L1, ATF2, DDX3X, PTK2B, HSP90AB1, MYLK, PKD2, PTGS2, SLC12A2, TP53, MAP7, CLDN1, NOLC1, TSC22D2, OXSR1,
BP | GO:0006970 s motic stress 21/2564 L99E-02 || c12A6, NFATS5, STK39, CAB39, ERRFI1, LRRC8D
positive RHOA, DDX3X, ERBB2, PTK2B, FMR1, MTOR, NPM1, MAPK1, DNAJC3, RBM3, RPS6KB1, SOX4, THBS1, VIM, CNBP, FXR1
BP 1 GO:0045727 [ffnus'fg{%’:‘c’f 29/2564 205802 | cpC123, KHDRBS1, CPEB3, SAMDAA. LARP4B, LARP1, PABPC1, SERP1, RBMS3, YTHDF1, LARPS, LARP4, YTHDF3
_ cellular ARG2, BCL6, BMPR1A, CDK6, ID2, OPA1, PAWR, PRKDC, RBL1, SRF, NEK4, TBX3, TP53, KAT6A, HMGA2, AKT3, NAMPT,
BP | GO:0090398 | o hoscence 20/2564 2.08E-02 | \EKe ZNF277, SLC30A10
positive ARF1, ARF6, RHOA, CDC42, EDN1, F2RL1, PTK2B, FER, MTOR, ID1, MAP1B, MECP2, MET, NTF3, PRKCE, RAC1, SPAST,
8p | Go:0051405 | regulation of 46/2564 »09E.02 | TGFBRL, TSC1, NRP1, CDK5RL, WASL, SEMASA, ROCK2, ARPC5, ACTR3, ABI2, ARPC1A, CDC42EP3, PLK4, NCKAP1,
' cytoskeleton : MAPRE1, SWAP70, GPSM2, NIN, AP1AR, SPIRE1, SLAIN2, NAV3, MYLK3, WHAMM, JMY, UBXN2B, RICTOR, SH3PXD2B,
organization FMN1
, maintenance of ANK3, DAGL, DBN1, FBN1, FBN2, FLNB, HNRNPU, INSIG1, MXI1, NFKBIA, PKD2, SKP1, SORL1, SP100, TMSB4X, EZR,
BP  [GO:0045185 )\ tein location 25/2564 210B-02  |\\WHAB, G3BP2, FAF1, SYNEL, SUN1, VPS13C, GOPC, GOLPH3. ANKRD13C
regulation of ANK3, ARF1, CALM3, ECT2, STOM, ERBB2, FER, FMRL, FYN, GDI1, GSK3B, INSIG1, KIF5B, IPO5, LAMP1, MAP1B, MAP2,
BP |G0:0032386 |intracellular 78/2564 2.12E-02 |MSN, PPP1R12A, NEDD4, NF1, P2RY1, PIK3R1, PPM1A, PPP1CC, PRKAAL, PRKCB, MAPK1, PTGS2, PTPN14, RAN, RAP1B,

transport

SORL1, SP100, STXBP1, VAMP1, TP53, TPR, UBE2D3, UBE2L3, EZR, XPO1, FZD5, SNX4, CDK5R1, NOLC1, NPEPPS, RIMS3,




GAB2, SEC16A, DNM1L, KHDRBS1, EHD1, RNF139, RAB3GAP1, RIMS1, RAB21, WWC1, DNAJC13, SNAPIN, GIT1, UBRS5,
CTDSPL2, RBM27, RHOT1, YOD1, RBM22, TMEM30A, SAR1A, C12o0rf4, XPO5, RBM26, XPO4, TTC21B, NDEL1, HPS4, LRRK2,
TBC1D20

positive
BP G0:0046326 | regulation of 12/2564 2.12E-02 IGF1, INSR, MEF2A, NFE2L2, PIK3R1, RNASEL, SLC1A2, SORBS1, ARPP19, RHOQ, APPL1, ADIPOR2
glucose import
positive
regulation of
BP G0:1905898 | response to 12/2564 2.12E-02 NFE2L2, PIK3R1, XBP1, USP13, BCL2L11, SERINC3, ATF6, UBQLN2, UBQLN1, RNFT1, TMEM33, TMEM259
endoplasmic
reticulum stress
rotein ATRX, BRCAL, BTG1, ETF1, MECOM, EZH2, GATA3, GSPT1, JARID2, SMAD4, MECP2, KMT2A, MLLT6, RAB3B, RAB6A,
BP G0:0006479 %eth |ation 38/2564 2.13E-02 ARID4A, SATB1, KDM6A, BTG2, PRMT3, CTCF, MTF2, SUZ12, AUTS2, PHF19, ARID4B, RIF1, SETD5, ASH1L, KMT2E, KMT2C,
Y SETD6, FBXO11, TET1, WDR82, PCMTD1, SMYD1, TET3
ATRX, BRCAL, BTG1, ETF1, MECOM, EZH2, GATA3, GSPT1, JARID2, SMAD4, MECP2, KMT2A, MLLT6, RAB3B, RAB6A,
BP G0:0008213 | protein alkylation 38/2564 2.13E-02 ARID4A, SATB1, KDM6A, BTG2, PRMT3, CTCF, MTF2, SUZ12, AUTS2, PHF19, ARID4B, RIF1, SETD5, ASH1L, KMT2E, KMT2C,
SETD6, FBXO11, TET1, WDR82, PCMTD1, SMYD1, TET3
positive
regulation of APAF1, BCL2, BID, BMPR1B, E2F1, GSK3B, INHBA, JAK2, MCL1, NF1, NKX3-1, PAK2, PLAGL2, PPP2R1B, PPP3R1, PTEN,
BP G0:2001235 | apoptotic 38/2564 2.13E-02 RET, SKIL, STK3, STK4, TFDP1, TFDP2, TGFBR1, THBS1, TIMP3, TP53, TP53BP2, YWHAB, PRKRA, TP63, HRK, MAGED1,
signaling BCL2L11, DNMIL, SERINCS3, FAF1, ITM2C, NACC2
pathway
ACTB, AXL, CAPZA1, CAPZA2, ENTPD1, CDC42, COL1A1, DOCK1, EDN1, F2R, F2RL1, FYN, GATA3, GATAG6, GNA12, GNAQ,
blood GNAS, GNB1, ITPK1, ITPR1, JAK2, MAFG, MYH9, NFE2L2, P2RY1, SERPINE1, PDGFRA, SERPINE2, PIK3CB, PIK3CG,
BP G0:0007596 coagulation 64/2564 2.16E-02 PIK3R1, PLSCR1, PRKACB, PRKAR1A, PRKAR2A, PRKCA, PRKCB, PRKCE, PRKG1, MAPK1, RAC1, RAP2B, SRF, STXBP1,
g THBS1, TLR4, VCL, TFPI2, DGKE, PABPC4, MFN2, VAV3, GNA13, EHD1, AKAP10, ENPP4, RCOR1, DOCK9, CBX5, SLC7A11,
C1GALT1C1, HPS4, DOCK11, ANO6
ACACB, ANK3, FASLG, ATP1A2, CACNAL1C, CALM1, CALM2, CALM3, CAMK2D, CLIC2, DAG1, DBN1, DIAPH1, DMD, F2R,
maintenance of PTK2B, FBN1, FBN2, FGF2, FKBP1A, FLNB, HNRNPU, INSIG1, ITGAV, ITPR1, MXI1, MYO5A, NFKB1, NFKBIA, PAFAH1B1,
BP G0:0051235 location 63/2564 2.18E-02 PDE4D, PKD2, PLCG1, PPARA, PRKCE, SKP1, SOAT1, SORL1, SP100, TMSB4X, EZR, YWHAB, NRIP1, G3BP2, EHD1, FAF1,
PLCB1, SYNE1, SUN1, IBTK, GPSM2, VPS13C, TMEM38B, JPH1, GOPC, JPH3, GOLPH3, POLR2M, ANKRD13C, OSBPL11,
ACVRI1C, STARD4, SLC30A7
ARF1, ARF3, ATM, CDS1, CHKA, CSNK2A1, CLN8, ACSL3, PTK2B, FGF2, FGFR3, FLT1, GATA6, HADHB, INPP4A, INPPL1,
hospholinid KIT, LDLR, FADS1, MECP2, MTM1, OCRL, PAFAH1B1, PDGFRA, PIK3C2A, PIK3C3, PIK3CB, PIK3CG, PIK3R1, PIP4K2A,
BP GO:0006644 %eta‘k))olicp 79/2564 2 19E-02 PLCG1, PLD1, PLSCR1, PTEN, PIP5K1A, PIK3R3, DGKE, CDS2, SOCS2, MTMR3, MTMR6, SOCS6, SOCS5, LPGAT1, VAV3,
’ rocess ) SERINC3, SACML1L, SMG1, EFR3A, GPDI1L, PLCB1, DDHD2, SLC44A1, SOCS7, RAB14, GDE1, MTMR12, PIGX, TMEM38B,
p Pl14K2B, AGPAT5, ETNK1, SMPD3, AGK, AGPAT3, GPAM, PLEKHA1, MTMR9, SRD5A3, LPCAT1, PGAP1, PLEKHA8, OSBPL10,
SAMDS, SGMS2, PIKFYVE, SLC44A5, NAPEPLD, FAM126B
histone
BP G0:0010390 | monoubiquitinati 10/2564 2.20E-02 BMI1, SKP1, PCGF2, CUL4B, RNF40, RYBP, WAC, CDC73, PCGF5, RNF168
on
N-terminal
BP G0:0031365 | protein amino 10/2564 2.20E-02 CREBBP, EP300, PPM1A, SOX4, KAT2B, NMT2, NAA25, NAA15, NAA50, NAA30
acid modification
. centrosome
BP G0:0051642 localization 10/2564 2.20E-02 DYNC1LI2, KIF5B, PAFAH1B1, EZR, BICD2, SUN1, GPSM2, NIN, NDE1, NDEL1
T cell
differentiation ANXAL, ATP7A, BCL6, MTOR, GATA3, HMGB1, SMAD7, CD46, RARA, RORA, STAT3, TSC1, TNFSF4, SOCSS5, MALT1, FOXP1
BP G0:0002292 | involved in 18/2564 2.21E-02 LEF1 R,C3H1 ! ! ! ! ! ! ! ! ’ ! ! ! ! ! !
immune ’

response




cell adhesion

CRK, CYP1B1, FBN1, ITGAV, ITGB8, SERPINE1, PIK3CG, RET, SFRP2, SNAI2, ADAM17, TGFB2, ADAM9, ITGA11, SWAP70,

BP  |G0:0033627 | mediated by 18/2564 221E02 |\t NPNT. ACER?
|ntegr|n
EXTL3, FKTN, GALNTZ, GALNT2, GALNT3, GCNT2, GFPTL, B4GALT1, GOLGA2, MFNG, MGAT5, ST6GAL1, ST3GALL, VCP,
VEGFB, GALNT4, BAGALT4, BAGALT6, B4GALTS, TMEM59, GFPT2, ARFGEF1, B3GNT2, FUT9, MAN1A2, MGAT4A,
BP |G0:0070085 | glycosylation 53/2564 2.21E-02 | ST6GALNAC4, SERP1, CLGALTLC1, ST8SIA3, GCNT4, GALNT7, GALNT10, POGLUT1, TRAK2, SRD5A3, EDEM3, TET1,
TMTC1, B3GNT5, MAGTL, SYVN1, TMTC4, MCFD2, B3GAT2, ALG10B, B3GALNT2, TMTC3, TET3, GXYLT1, EOGT, DPY19L4,
ACER2
negative
BP |G0:0001953 |regulation of cell- |  13/2564 2.21E-02 |JAGL, BCL6, LRP1, NF1, SERPINEL, PIK3R1, PTEN, RASAL, THBS1, MAP4K4, COROLC, PHLDB2, ACER2
matrix adhesion
positive
BP |G0O:0014742 [Te]g;';?é'o” of 13/2564 2.21E-02 | CAMK2D, EDN1, MTOR, IGF1, IL6ST, MEF2A, PPP3CA, PRKCA, ROCK1, SLC9A1, PDE5SA, ROCK2, MTPN
hypertrophy
. substantia nigra
BP | GO:0021762 | g2t 13/2564 2.21E-02 |ACTB, RHOA, CALM1, CALM2, CALM3, CDC42, G6PD, GLUD1, ZNF148, SEC16A, BASP1, GNB4, ZNF430
cellular response
BP |G0:0034198|to amino acid 13/2564 2.21E-02 |EIF2S1, MTOR, MAP3K5, MAPK1, EIF2AK3, SZT2, SESN1, SLC38A2, RRAGD, SEH1L, SESN2, SESN3, C120rf66
starvation
establishment of
BP |G0:0051293 |spindle 13/2564 2.21E-02 |KPNB1, MAP4, MYH9, PAFAH1B1, SPRY1, SPRY2, GPSM2, NDE1, BCCIP, SPIRE1, MCPH1, NDEL1, UBXN2B
localization
. cellular response
BP [ GO:1904646 | ot o ot 13/2564 2.21E-02 | APP, BCL2L2, CACNA2D1, EPHA4, FOXO3, FYN, GSK3B, IGF1, IGFLR, LRP1, TLR4, BCL2L11, NAMPT
f’;ﬁﬁg’;’on of ADCYAP1, APP, CA2, CREB1, EPHA4, EPHB2, PTK2B, FMR1, GLUL, GSK3B, KIF5B, MECP2, MME, NF1, NTRK2, SERPINE2,
BP [G0:0050806 S%a e 36/2564 2.24E-02 | PRKCE, MAPKZ, RELN, PTEN, PTGS2, RAB3B, SNAP25, STAU1, STXBP1, NRXN1, RIMS3, DNM1L, RAB3GAP1, SHANK2,
ynaptic RIMS1, UNC13A, SLC24A2, SSH1, YTHDF1, TSHZ3
transmission
regulation of
BP | G0:0046637 |alphabeta T cell | 17/2564 »o5E.02 | ANXAL RHOA, BCL6, PRDM1, RUNX1, RUNX3, CBFB, GATA3, HMGB1, SMAD7, RARA, TGFBR2, TNFSF4, SOCS5, MALTL,
q a SH3RF1, RC3H1
ifferentiation
regulation of
8P | co:0090181 [cholesterol 17/2564 »25E.0p | ACACB, CYP51AL, FASN, HMGCR, KPNBL, LDLR, NFYB, PRKAAL, RAN, SC5D, SCD, SP1, ERLIN1, ERLIN2, MBTPS2, GPAM,
metabolic ELOVL6
process
, platelet ] ACTN1, ALDOA, APLP2, APP, CALM1, FN1, HGF, IGF1, LAMP2, SERPINEL, PCDH7, RAB27B, SPARC, STXBP1, TGFB2,
BP  [GO:0002576 [ 4o o ranulation 29/2564 225802 |THBs1. TIMP3, TMSB4X, VCL, VEGFA, VEGFB, PHACTR2, FAM3C, VTI1B, BRPF3, OLAL, TMX3, SYTL4, NHLRC2
negative
8p | Go:0034763 |regulation of 20/2564 »osE.0r | ANK3, ATP1A2, ATP7A, CALM1, CALM2, CALM3, CAMK2D, CLIC2, EPHB2, FGF12, FMR1, MTOR, GEM, NEDD4, PKD2,
' transmembrane : PRKCB, PRKCE, PTEN, THBS1, OXSR1, STK39, UBQLN1, CAB39, CTTNBP2NL, GOPC, HECW2, SESTD1, OSR1, KCNRG
transport
regulation of ATP7A, BCL2, BMPR1A, CRK, HAS2, IGF1, IGFBPS, LRP1, MEF2C, NFE2L2, SERPINEL, PRKG1, SORL1, NRP1, SLIT2
BP G0:0014910 smoot_h mL_JscIe 21/2564 2.26E-02 DOCK4, TRIB1, SSH1, DOCKS5, PDGFD, DOCK7
cell migration
. exocrine system
BP | G0:0035272 | geociom 14/2564 2.27E-02 | DAGL, FGFR2, HGF, INSR, NFIB, NKX3-1, SNAI2, SOX9, TGFB2, XBP1, NRP1, SEMA3C, BTBD7, NTN4
negati\{e
BP |G0:00420509 | regulation of 14/2564 2.27E-02 |AREG, CBL, CBLB, CDC42, EREG, PTPN3, PTPRJ, SOCS5, SPRY1, SPRY2, STAM2, SH3KBP1, ERRFI1, SOCS4

epidermal growth
factor receptor




signaling

pathway
BP G0:0042093 T_—helper' CQII 16/2564 2 97E-02 ANXA1, ATP7A, BCL6, MTOR, GATA3, HMGB1, SMAD7, RARA, RORA, STAT3, TNFSF4, SOCS5, MALT1, FOXP1, LEF1,
differentiation RC3H1
regulation of
BP G0:0046605 | centrosome 16/2564 2 97E-02 (Eéléﬁ?:l CHEK1, KIF11, NPM1, XPO1, KAT2B, ROCK2, PLK4, CHMP2B, CHMP5, CHMP1B, MCPH1, MAP9, RAB6C, UBXN2B,
cycle
negative
regulation of
BP G0:0051058 | small GTPase 16/2564 2.27E-02 ABL2, BCL6, EPHB2, ITGA3, STMN1, MET, NF1, RASA1, TGFB2, CUL3, SLIT2, MFN2, RASA4, SPRY1, SPRY2, CD2AP
mediated signal
transduction
positive
regulation of
BP G0:1903749 gfé?glr?hmem of 16/2564 2.27E-02 BCL2, BID, E2F1, PPP3R1, PRKAAL, TFDP1, TFDP2, TP53, TP53BP2, UBE2D3, UBE2L3, YWHAB, FZD5, TP63, NPEPPS, HPS4
localization to
mitochondrion
cytoplasmic
BP G0:0031122 | microtubule 15/2564 2.28E-02 gi'll\'ll,slfpl\:ll-Bl, PAFAH1B1, SPAST, EZR, RAB11A, SLK, CAMSAP2, HOOK1, FIGN, CCDC88A, SLAIN2, KATNAL1, HOOK3,
organization
regulation of
. myeloid : ZFP36L1, CA2, RUNX1, CDK6, CREB1, FBN1, MTOR, GNAS, ID2, INHBA, LIF, MITF, NF1, NOTCH2, PIK3R1, PRKCA, RARA,
BP  [GO:0002761 {10/ kocyte 2112564 230E-02 |21 KLF10, TLR4, TNFSF11, MAFB, TRIB1, TOB2, FOXP1, LEF1, TMEM64
differentiation
regulation of
. steroid ACACB, CYP51A1, EGR1, FASN, HMGCR, INSIG1, KPNB1, NFKB1, NFYB, PRKAAL, RAN, REST, SC5D, SCD, SNAI2, SP1,
BP G0:0050810 biosynthetic 23/2564 2.31E-02 ERLIN1, ERLIN2, DDX20, MBTPS2, GPAM, ELOVL6, STARD4
process
positive
. regulation of cell : ANXA1, APP, CCND1, CCND2, CDC25A, DDX3X, EZH2, HSPA2, MECP2, NPM1, PBX1, RB1, ADAM17, UBE2E2, CUL4B, CUL3,
BP  [GO:1901989 . iie phase 25/2564 2:32B-02 [ AR11A, PLCB1, ANKRD17, TMOD3, DTL, KMT2E, MEPCE, CDC73, STXBP4
transition
BP GO:0032355 response to 30/2564 2.30E-02 ANXA1, AREG, CCND1, BCL2L2, CCNA2, COL1Al, ESR1, ETS1, EZH2, GJAL, FOXA1, HPGD, MAP1B, PTCH1, PTEN, PTGS2,
’ estradiol ’ RARA, SLC6A1, SSTR2, STAT3, STXBP1, NR2F2, NCOA3, NRIP1, NCOA1, SOCS2, DDX18, BCL2L11, STRN3, ZNF703
. endosome FASLG, SCARB2, CLCNS3, PIK3C3, RAB11A, IST1, STAM2, TMCC1, DNAJC13, CORO1C, CHMP2B, VPS36, HOOK1, CHMP5,
BP | G0O:0007032 | o nization 20/2564 2:358-02 |\/TA1 PI4K2B, CHMP1B, RAB22A, ALS2, HOOK3
cell cvele APC, ATM, CCND1, BRCA1, CDC5L, CENPF, CHEK1, FOXN3, ATF2, E2F1, EP300, HUS1, MDM4, MSH2, CNOT2, CNOT4,
BP G0:0000075 checl¥ oint 44/2564 2.39E-02 PRKDC, RB1, SOX4, TFDP1, TFDP2, TP53, TP53BP1, TPR, WEE1, BTG2, HMGA2, BUB3, CLOCK, CNOT1, SYF2, GIGYF2,
p CNOT7, DONSON, WAC, TRIAP1, DTL, TIPIN, CNOT6, TAOK1, NABP1, TICRR, CNOT6L, GEN1
positive
. regulation of
BP G0:0002053 mesenchymal 9/2564 2.41E-02 BMPR1A, FGFR2, SIX1, SOX9, STAT1, TGFBR2, VEGFA, WNT5A, FOXP2
cell proliferation
positive
. regulation of
BP G0:0051894 focal adhesion 9/2564 2.41E-02 LIMS1, PTPRJ, RAC1, ROCK1, TSC1, VEGFA, NRP1, MAP4K4, FMN1
assembly
regulation of
BP G0:0061217 | mesonephros 9/2564 2.41E-02 GATA3, SIX1, SOX9, VEGFA, WNT2B, MAGED1, BASP1, SIX4, LGR4

development




salivary gland

BP  |GO:0007435 | o lkay 9end 11/2564 2.41E-02 |DAGL, FGFR2, HGF, NFIB, NKX3-1, SNAI2, TGFB2, NRP1, SEMA3C, BTBD7, NTN4
Rac protein
BP |G0:0016601 |signal 11/2564 2.41E-02 | ARFS6, CRK, EPS8, NF1, RACL, TIAM1, ABI2, WASF2, NCKAP1, AUTS2, ALS2
transduction
BP |[G0:0031128 i‘:}%‘ﬁgg?ema' 11/2564 2.41E-02 |AR, HOXC11, ROBOL, SIX1, SOX9, WNT1, WNT2B, FZD5, SPRY1, FRS2, HIPK2
APAFL, APP, FASLG, RHOA, ASPH, BID, DDX3X, EPHA4, F2R, PTK2B, FMRL, FN1, FYN, GSK3B, HIP1, HMGB1, JAK,
positive SMAD7, MAP3K5, MYH9, NFE2L2, NKX3-1, PTEN, RAD23A, REST, ROBO1, SFRP2, STAT3, VCP. PICALM, ADAM9, USP13,
BP |G0:0045862 | regulation of 68/2564 2.41E-02 | EIF2AK3, ROCK2, RNF14, SOCS5, RNF144A, IST1, RNF40, PDCD6, BCL2L11, TRIBL, TNIP1, TIMM17A, MALT1, RNF139,
proteolysis CARDS, FBXW11. ARIH1, TRIB2, SENP1, UBOLN2, UBQLN1, RNFT1, CLN6, PERP, ANTXR1. TMEM259, EGLN3, LRRK2,
SOCS4, RNF19B, ACVRIC, SH3D19, RNF217, TMTC3, RNF144B, ACER2
, midbrain ACTB, RHOA, CALM1, CALM2, CALM3, CDC42, EN1, FGFR2, G6PD, GLUD1, SMADL, NR4A2, SFRP2, WNT1, WNT5A, ZNF148,
BP | GO:0030901 | o elopment 22/2564 243B-02 | r7p3'FZD1, SEC16A. BASP1, GNB4, ZNF430
positive
, regulation of ] EDN1, EPHA4, PTK2B, MAP3K4, MAP3K5, MAP3K9, MAP2K4, TIAM1, WNT5A, FZD5, FZD4, FZD8, TNFSF11, SPAGO, ZEB2,
BP ] G0O:0043507 | yj\ kinase 19/2564 243802 | \1aAP3K2, SASH1, TAOKL, SAMDS
activity
negative
, regulation of ] DUSP4, EPHB2, LIF, SMAD4, PTEN, PTPRR, TIMP3, TLR4, EZR, EIF3A, RANBPY, SPRY1, SPRY2, TNIP1, ERRFI1, CAMK2N1,
BP | GO0070373 | Rk and ERK2 | 19/2564 243802 | \103, SEMAGA, SPRED1
cascade
BP |G0:0002065 g?gj rﬂﬂ?ﬂ’&“fﬁid 06/2564 »43E.02 | YAGL PRDML, KLF5, CDH2, CDK6, FGFR2, GATAG, GSK3B, FOXAL, HOXAS, RBPJ, JAG2, NEUROD1, PAFAH1B1, SERPINEL,
- | epithelia : RARA, SOX4, WNT5A, TP63, SLC4A7, CLOCK, LEF1, ESRP1, BCCIP, SAV1, YIPF6
differentiation
_ . ATP7A, BCL2, FGFR2, HOXC13, IGFBP5, RBPJ, INHBA, SMAD4, MYOBA, NF1, PTGS2, SOX9, TGFB2, WNT5A, FZD3, TP63,
BP 1 G0:0042303 | molting cycle 26/2564 243E-02 |5 ocK, NIPBL, LRIGL, LGR4, SAVL, ALX4, FA2H, FOXQ1, MYSM1, ZDHHC21
_ ) ATP7A, BCL2, FGFR2, HOXC13, IGFBP5, RBPJ, INHBA, SMAD4, MYOBA, NFL, PTGS2, SOX9, TGFB2, WNTSA, FZD3, TP63,
BP | G0:0042633 | hair cycle 26/2564 243802 || ocK, NIPBL, LRIGL, LGR4, SAV1, ALX4, FAZH, FOXQ1, MYSM1, ZDHHC21
acenta PRDML, BMPR2, ZFP36L1, BPTF, FGFR2, GJAL, HSP90OABL, RBPJ, ITGBS, LIF, MAP3K4, MME, PKD2, MEDL, MAPKL, PTGS2,
BP |G0:0001890 |P 33/2564 251E-02 | SP3, STK3, STK4, NR2F2, FZD5, FOSL1, ARID1A, STC2, NCOAL, ADAM19, PLK4, DAZAP1, LEF1, ASH1L, BIRC6, VASH2,
development GGNBP2
ZFP36L1, FMRL, GLEL, HNRNPA2B1, AGFGL, KIF5C, SRSF1, SRSF2, SRSF6, SRSF7, TPR, XPO1, SLBP, OKI, ZC3H11A,
BP |GO:0051028 |mRNA transport |  33/2564 251E-02 | SMG7, G3BP2, RBM8A, NXF1, IGF2BP3, XPO7, SMG1, BICD2, CPSF2, NDC1, NXT2, PARP11, THOC2, SEHIL, FYTTD1,
YTHDC1, HNRNPA3, NUP43
ARF1, ARF3, ATM, DAGLA, CDS1, CHKA, CSNK2AL, ACSLL, ACSL3, ACSL4, FGF2, HADHB, INPP4A, INPPLL, INSIGL, LDLR,
weerolinid MECP2, MTM1, OCRL, PAFAH1B1, PIK3C2A, PIK3C3, PIK3CB, PIK3CG, PIK3R1, PIP4K2A, PLD1, PLSCR1, PTEN, SORLL,
8 | Go0oasags | ucerolP 2612564 250502 | PIPSKIA, PIK3R3, DGKE, CDS2, SOCS2, MTMRS3, MTMRS, SOCS6, SOCS5, LPGAT1, SERINC3, ABHD2, MGLL, SACML,
' etabol : SMG1, EFR3A, GPDIL, PLCB1, DDHD2, CTDNEP1, SLC44A1, SOCS7, RAB14, GDE1, MTMR12, PIGX, PI4K2B, AGPATS,
P ETNK1, AGK, AGPAT3. GPAM, PLEKHAL, MTMR9, TBL1XR1, LPCAT1, PGAP1, PLEKHAS, OSBPL10, SIK1, PIKFYVE,
SLC44A5, NAPEPLD, CNEP1R1, GK5, FAM126B
regulation of ZFP36L1, RUNX1, CBFB, EZH2, KRT10, SMAD4, MAFG, MED1, PTCH1, ROCK1, SRSF6, TGFB2, WNT5A, NCOA3, KLF7, TP63
BP G0:0045682 | epidermis 21/2564 2.55E-02 ROCK2. GRHL1, ERRFI1, ESRP1, MYSM1
development
_ liver AK4, ANXAL, ARF6, ATP7A, CCNDL, CEBPG, EZH2, GATA6, HFE, HGF, IGF2R, JARID2, MET, NF1, PKD2, PKM, MEDL,
BP | GO:0001889 | o elopment 30/2564 255802 | pTCH1, PTPN3, RARA, SOX9, SP3, TNFAIP3, WNT1, XBP1, CUL3, CLDNL, ONECUT2, RB1CC1, SEC63
5 | Go0006405 | RNA exportfrom | oo oo L 55c.02 | GLEL HNRNPAZBL AGFGL, NPML RAN, SRSF1, SRSF2, SRSF6, SRSF7, TPR, TSCL, XPOL, SLBP, ZC3HLIA, SMG7,
' nucleus : RBMB8A, NXF1, KHDRBS1, SMG1, CPSF2. RBM27, NDC1, THOC2, XPO5, RBM26, SEH1L, FYTTDL, LTV1, YTHDC1, NUP43
positive
BP  [G0:0010661 | regulation of 12/2564 256E-02 | CAMK2D, E2F3, HMGCR, IL12A, MAP3KS, PTEN, MAP2K4, SOD2, STK4, TP53, MFN2, PDCD4

muscle cell




apoptotic
process

BP

G0:0043502

regulation of
muscle
adaptation

25/2564

2.57E-02

ATP2B4, CAMK2D, DAG1, EDN1, FOXO3, MTOR, G6PD, IGF1, IGFBP5, IL6ST, JARID2, SMAD4, MEF2A, PPARA, PPP3CA,
PRKCA, ROCK1, SLC9AL, UTRN, YY1, PDE5A, ROCK2, LMCD1, ERRFI1, MTPN

BP

G0:0045600

positive
regulation of fat
cell
differentiation

17/2564

2.57E-02

ZFP36L1, KLF5, CREB1, HNRNPU, ID2, PTGS2, SFRP2, SNAI2, STK3, STK4, XBP1, ASXL2, LMO3, SAV1, TMEM64, NAPEPLD,

SH3PXD2B

BP

G0:1990823

response to
leukemia
inhibitory factor

23/2564

2.57E-02

KLF5, CREBL1, EPS8, HNRNPU, JARID2, SMAD7, NFYB, RFX2, SRSF7, SHMT1, TFRC, XBP1, FZD4, SMARCAS5, TNFSF11,

GFPT2, SPRY2, B3GNT2, KDM5B, MTF2, KAT6B, CACYBP, RIF1

BP

G0:1990830

cellular response
to leukemia
inhibitory factor

23/2564

2.57E-02

KLF5, CREBL1, EPS8, HNRNPU, JARID2, SMAD7, NFYB, RFX2, SRSF7, SHMT1, TFRC, XBP1, FZD4, SMARCAS5, TNFSF11,

GFPT2, SPRY2, B3GNT2, KDM5B, MTF2, KAT6B, CACYBP, RIF1

BP

G0:0010801

negative
regulation of
peptidyl-
threonine
phosphorylation

8/2564

2.57E-02

CALM1, CALM2, CALM3, SMAD7, SPRY2, DDIT4, SPRED1, SPRED2

BP

G0:0061339

establishment or
maintenance of
monopolar cell
polarity

8/2564

2.57E-02

RHOA, CDC42, MAP1B, MSN, MYO9A, OPHN1, PTK7, WNT5A

BP

GO0:2000114

regulation of
establishment of
cell polarity

8/2564

2.57E-02

KRIT1, PTK2B, GATA3, RAP1B, ROCK1, ROCK2, ARFGEF1, RICTOR

BP

G0:2000737

negative
regulation of
stem cell
differentiation

8/2564

2.57E-02

JAG1, ZFP36L2, HNRNPU, NFE2L2, REST, STAT3, CDK13, YAP1

BP

G0:0007183

SMAD protein
complex
assembly

6/2564

2.57E-02

FKBP1A, SMAD1, SMAD2, SMAD4, PPM1A, PMEPA1

BP

G0:0014842

regulation of
skeletal muscle
satellite cell
proliferation

6/2564

2.57E-02

EPHB1, FGF2, JAK2, SIX1, STAT3, AKIRIN1

BP

G0:0043201

response to
leucine

6/2564

2.57E-02

MTOR, PIK3C3, SESN1, RRAGD, SESN2, SESN3

BP

GO0:0051451

myoblast
migration

6/2564

2.57E-02

ANXA1, ROCK1, SIX1, NET1, SIX4, AKIRIN1

BP

G0:0072182

regulation of
nephron tubule
epithelial cell
differentiation

6/2564

2.57E-02

GATAGS, LIF, STAT1, YAP1, WWTR1, OSR1

BP

G0:1902894

negative
regulation of pri-
miRNA
transcription by
RNA polymerase
Il

6/2564

2.57E-02

NFATC3, NFIB, PPARA, SOX9, SRF, YY1




regulation of tau-

BP |G0:1902947 | protein kinase 6/2564 2.57E-02 | EGR1, HGF, HSP90AAL, HSP90AB1, RB1, SORL1
activity
negative
regulation of
BP |G0:2000009 | protein 6/2564 2.57E-02 | ARF6, GPM6B, PICALM, ASTN2, LEPROTL1, GOPC
localization to
cell surface
ACACB, AK4, ANXA1, APP, RHOA, ATP2B4, ATP7A, BRCAL, CLTC, CYP51A1, EGR1, EP300, PTK2B, FASN, MTOR, GSK3B,
regulation of HAS2, HMGCR, IGF1, FOXK2, INSIG1, INSR, KIT, KPNBL, LDLR, ME1, ME2, NFKB1, NFYB, P2RY1, PPARA, PRKAA1, PRKCE,
8p | 00062012 |SMall molecule 83/2564 »5gE.02 | PSMDL PTGS2, RAN, REST, RORA, SCED, SCD, SNAI2, SP1, STAT3, TMSB4X, TP53, TPR, VCP, KAT2B, NCOR1, EPM2AIP1,
: metabolic : LPGAT1, DNM1L, FAM3C, NCOA2, SORBS1, ERLIN1, ARPP19, ERLIN2, SLC7A11, ZBTB20, DNAJC15, ZBTB7A, MBTPS2,
process AZIN1, DDIT4, SMPD3, NDC1, NLN, PDP2, GPAM, MID1IP1, ELOVLS5, ELOVL6, ADIPOR2, PPP1R3B, SEH1L, SESN2, LONP2,
SLC45A3, STARD4, SIK1, PDE12, NUP43
BP [G0:0001885 Sgsgfgﬁlﬁﬂﬁf" 16/2564 2.61E-02 |F2RL1, FASN, ID1, MET, MSN, PDE4D, RAP1B, ROCK1, TJP1, VEGFA, EZR, VEZF1, CLDN1, ROCK2, RAPGEF2, RAP2C
positivg
BP |G0:0010518 Li%t’s'gﬂglri‘p‘;fse 16/2564 2.61E-02 |ABL2, ARF4, ARL1, BDNF, ESR1, FGF2, FGFR3, FGFR2, FLT1, GNAQ, KIT, NTF3, NTRK2, PDGFRA, PLCG1, GNA13
activity
BP |G0:0046847 ‘;'S"Speon‘ig:;“ 16/2564 2.61E-02 |ARF6, CDC42, FMR1, GPM6A, ITGA6, MYO10, RALA, SRF, TGFBRL, EZR, NRP1, WASL, SRGAP2, RHOQ, FNBP1L, DOCK11
BP [G0:0007019 g‘égﬁ;‘:ﬁgﬁ’zaﬂon 13/2564 2.61E-02 |APC, FGF13, STMN1, MAP1B, MID1, SPAST, CAMSAP2, TAOK1, MID1IP1, NAV3, CCSAP, TTBK2, CAMSAP1
BP |G0:0010463 L”e‘flssrr(‘;i?ggg'on 13/2564 2.61E-02 |BMPR1A, FGFR2, NFIB, SIX1, SOX9, STAT1, ZEB1, TGFBR2, VEGFA, WNT5A, PHF14, FOXP2, OSR1
regulation of
BP |G0:0051489 | filopodium 13/2564 2.61E-02 |ARF6, CDC42, FMR1, GPM6A, MYO10, RALA, SRF, TGFBR1, NRP1, WASL, RHOQ, FNBP1L, DOCK11
assembly
positive
BP [G0:0060999 B‘Z%‘gﬁ::g’;gfne 13/2564 2.61E-02 |ARF1, DBN1, FMR1, MTOR, CAPRIN1, OPA1, PAFAH1B1, MAPKSG, RELN, TIAM1, DNM1L, CPEB3, SHANK2
development
lens
BP | G0:0002088 | development in 20/2564 » 63E-02 gggggl\gﬁgﬂi\sﬁIclajJKAzl,TI\éléllsSégAEm, SKI, SKIL, TGFBR1, TGFBR2, VIM, WNT5A, WNT2B, ZEB2, ABI2, KDM5B, FRS2,
camera-type eye ' ' '
BP |G0:0030199 g?g;‘gggt‘:fg" 15/2564 2.64E-02 |ATP7A, COL1A1, COL5A2, COL12A1, CYP1B1, LOX, LUM, NF1, DDR2, P4HA1, RB1, SFRP2, TGFB2, TGFBR1, GREM1
negative
BP |G0:0030857 ;%?t‘ﬂgﬁ'gl"cgl 14/2564 2.64E-02 |JAGL1, CCND1, EZH2, GSK3B, ID1, SRSF6, SOX9, STAT1, TBX3, ZEB1, VEGFA, TP63, YAP1, OSR1
differentiation
negative
regulation of I-
BP |G0:0043124 |kappaB 14/2564 2.64E-02 |RHOA, ESR1, PPM1A, RORA, STAT1, TNFAIP3, USP10, OPTN, TNIP1, ZMYND11, CARDS, ASH1L, OTUD7B, TRIM59
kinase/NF-
kappaB signaling
regulation of
BP |G0:0033599 | Mammary gland 712564 2.65E-02 | CCND1, GATA3, HOXA5, ROBO1, KDM5B, RTN4, ZNF703

epithelial cell
proliferation




histone H2A

BP [G0:0035518 | monoubiquitinati 712564 2.65E-02 |BMI1, SKP1, PCGF2, CUL4B, RYBP, PCGF5, RNF168
on
. megakaryocyte ]
BP  [GO:0035855 | g TN 712564 2.65E-02 | EP300, KIT, MEIS1, PIP4K2A, MED1, SRF, WASF2
retina
BP |Go:0061298 |VaSCUlatUre 712564 2.65E-02 | ACVR2B, BMPR2, COL4AL, CYP1B1, PDGFRA, FZD4, NRP1
) development in ' ' ' ’ ’ ' '
camera-type eye
AK4, APAF1, RHOA, ATM, ATP1B1, ATP7A, BCL2, ZFP36L1, CCNA2, CREB1, CREBBP, E2F1, EDN1, EGR1, EP300, ETS1,
response o PTK2B, FOXO3, MTOR, GATA6, GNB1, RBPJ, ITPR1, SMAD4, MDM4, MECP2, MMP2, NF1, NFE2L2, NKX3-1, SLC11A2,
BP  [GO:0001666 | [P S 67/2564 2.69E-02 |NR4A2, OPAL, PKM, PPARA, PRKAAL, PRKCE, PSMD1, PTEN, PTGS2, REST, RORA, RPS27A, SLC9AL, SRF, ADAM17,
yP TMBIM6, TGFB2, TGFBR2, THBS1, TP53, VEGFA, VEGFB, VHL, STC2, ROCK2, NPEPPS, DNM1L, DDAH1, HIPK2, UBQLNL,
HP1BP3, DDIT4, APOLD1, EGLN3, VASN, CPEB2
atelet ACTB, AXL, COL1AL, F2R, FYN, GNA12, GNAQ, GNAS, GNBL, ITPR1, MYH9, P2RY1, PDGFRA, SERPINE2, PIK3CB, PIK3CG,
BP [GO:0030168|PECS 33/2564 2.69E-02 |PIK3R1, PLSCR1, PRKCA, PRKCB, PRKCE, PRKG1, MAPK1, RAP2B, SRF, STXBP1, TLR4, VCL, DGKE, VAV3, GNA13,
SLC7A11, C1GALT1C1
regulation of
_ oxidative stress- FOXO3, FYN, HGF, MCL1, MET, NFE2L2, PAWR, REST, SOD2, TLR4, TSC1, WNTZ, FZD1, LANCL1, SLC7A11, UBQLNL,
BP | GO:1903201 | ced cell 19/2564 274802 | OXR1, LRRK2, NCOA7
death
ACTB, AXL, CAPZAL, CAPZA2, ENTPD1, CDC42, COL1A1, DOCK1, EDN1, F2R, F2RL1, FYN, GATA3, GATA6, GNA12, GNAQ,
GNAS, GNBL, ITPKL, ITPR1, JAK2, MAFG, MYH9, NFE2L2, P2RY1, SERPINEL, PDGFRA, SERPINE2, PIK3CB, PIK3CG,
BP |G0:0007599 [ hemostasis 64/2564 2.81E-02 |PIK3R1, PLSCR1, PRKACB, PRKAR1A, PRKAR2A, PRKCA, PRKCB, PRKCE, PRKG1, MAPK1, RAC1, RAP2B, SRF, STXBPL,
THBSL, TLR4, VCL, TFPI2, DGKE, PABPC4, MFN2, VAV3, GNA13, EHD1, AKAP10, ENPP4, RCOR1, DOCK9, CBX5, SLC7A11,
C1GALT1C1, HPS4, DOCK11, ANO6
_ hair follicle ATP7A, BCL2, FGFR2, HOXC13, IGFBP5, RBPJ, INHBA, SMAD4, MYOSA, NF1, SOX9, TGFB2, WNT5A, FZD3, TP63, LGR4,
BP [GO:0001942 4o\ elopment 21/2564 2.85E-02  5Avq, ALX4, FOXQL, MYSML, ZDHHC21
, regulation of cell ] ATM, CCND1, BRCAL, E2F1, EP300, GATA6, HSP90ABL, ID2, MDM4, NEUROD1, CNOT2, CNOT4, PKD2, SOX4, TFDP1,
BP  [GO:0071156 | ./ ie arrest 25/2564 2.85E-02 | 1Eppy TP53. BTG2, HMGA2, CDK5R1, CNOTL, CNOT7, TRIAPL, CNOT6, CNOT6L
_ activation of ABR, CRK, ECT2, PTK2B, NTF3, TIAM1, TSC1, WNT5A, EVIS, PIP5K1A, USP6NL, TBC1D4, RABGAP1L, RASGRP1, COROLC,
BP | GO:0090630 | 51pase activity 23/2564 287802 | pABGAPL. TBC1D10B, TBC1D22B, RALGAPB, NDEL1, DOCK7, SGSM1, RUNDC1
regulation of
, FOXO3, FYN, HGF, MCL1, MET, NFE2L2, PAWR, REST, SOD2, TLR4, TSC1, WNT1, FZD1, LANCL1, SZT2, SLC7A11, SESN1,
BP |G0:1902882 | response to 23/2564 2.87B-02 | )BOIN1, OXR1, SESN2, LRRK2, NCOA7, SESN3
oxidative stress
regulation of I- BIRC3, FASLG, RHOA, ECT2, ESR1, F2R, F2RL1, FKBP1A, FYN, GJAL, PPM1A, PRKCB, PRKCE, REL, RORA, STATL, TLR4,
8p | Go:0043122 | KaPPaB 4712564 »9oE.02 | TSPANG, TNFAIP3, UBE2I, WNT5A, TNFSF11, USP10, VAPA, LITAF, OPTN, TNIP1, TFG, ZMYND11, NEK6, MALT1, AKAP13,
' kinase/NF- : CARDS, TAB2, ANKRD17, IRAK4, CXXC5, ZFANDG, ZDHHC13, ASH1L, OTUD7B, PELI1, MTDH, TMED4, TAB3, LURAPLL,
kappaB signaling TRIM59
ositive ADAM10, BMPR2, CCR6, EDN1, ETS1, F2RL1, PTK2B, FGF2, HMGBL, IL6R, IL6ST, ILL2A, JAK2, LDLR, LRP1, MET, NFKBIA,
D ntion of NTF3, SERPINEL, PIK3CG, PRKCA, PTGS2, RAC1, ADAM17, THBSL, TIAM1, TLR4, TMSB4X, TNFSF4, VEGFA, VEGFB,
BP |G0:0032103 reg oo 61/2564 2.92E-02 |WNTS5A, SCG2, TNFSF11, SNX4, FGF18, NRP1, SEMASA, SLIT2, CLOCK, PUM1, OXSR1, OPTN, TNIP1, SWAP70, CDK19,
p : SASH1, PUM2, KPNAG, ANKRD17, APPL1, PDCD4, STK39, WNK1, AKIRIN1, PDGFD, NDEL1, ZCCHC3, LRRK2, ANOS,
external stimulus
NAPEPLD
[‘rl;f]'se‘?rrlb ed ATM, ZFP36L1, ZFP36L2, DDX5, DDX6, ETF1, GSPT1, RPSA, CNOT2, CNOT4, PPP2R2A, RPL22, RPL28, RPL37, RPS16,
BP  [G0:0000956 | rorc e bolic 4212564 2.92E-02 |RPS27A, BTG2, SMG7, PAN2, RBM8A, TOB1, HBS1L, CPEB3, DIS3, CNOT1, SAMD4A, SMG1, TNRC6B, AGO1, PABPCL,
Dlocess AGO2, TNRC6A, CNOT7, LSM7, DCP1A, CNOT6, TNRC6C, RC3H1, DCP2, PDE12, CNOT6L, PAN3
vesicle-mediated ACTB, ARF1, ARF6, CALM3, CANX, EFNB2, FMR1, GSK3B, KIF5C, MAP2, RAB8A, OPHN1, P2RY1, PRKCB, RAB27B, RAP1B,
BP |G0:0099003 | transport in 42/2564 2.92E-02 |ROCKZ, SH3GL1, SNAP25, STXBP1, VAMP1, PICALM, EEAL, NUMB, VAMP4, RAB11A, RIMS3, SV2A, DNM1L, AP3M2,

synapse

RAB3GAP1, RIMS1, UNC13A, SYT11, GRIP1, SNAPIN, AP3M1, PCLO, GIT1, KIAA1109, FCHO2, LRRK2




multicellular

BP G0:0010259 organism aging 11/2564 2.92E-02 ATM, EDN1, ERCC1, MSH2, SLC1A2, TP53, TP63, SEC63, SERP1, LRRK2, RNF165
negative
regulation of
intracellular
BP G0:0033144 | steroid hormone 11/2564 2.92E-02 RHOA, BRCA1, CNOTZ2, TP63, PIAS2, CLOCK, NCOR1, CNOT1, FOXP1, STRN3, ZBTB7A
receptor
signaling
pathway
positive
regulation of
mitochondrial
outer membrane
BP G0:1901030 | permeabilization 11/2564 2.92E-02 BCL2, BID, E2F1, GSK3B, PPP3R1, TFDP1, TFDP2, TP53, TP53BP2, YWHAB, TP63
involved in
apoptotic
signaling
pathway
regulation of
amyloid
BP G0:1902991 | precursor protein 11/2564 2.92E-02 APP, EPHA4, FKBP1A, IGF1, ROCK1, SORL1, PICALM, ROCK2, TMED10, UNC13A, GGA3
catabolic
process
regulation of APC, XIAP, CDH2, COL1A1, CTNND1, DDX3X, EGR1, FGFR2, FOX03, GNAQ, GSK3B, RBPJ, MLLT3, NFKB1, PPM1A, PSMD1,
BP GO:0060828 canonical Wnt 55/2564 2.93E-02 PTK7, SFRP2, SNAI2, SOX2, SOX4, SOX9, STK3, STK4, VCP, WNT5A, FZD1, RECK, CUL3, SEMA5A, USP34, YAP1,
’ signaling ’ CTDNEP1, BAMBI, WWTR1, GREM1, DKK2, RBMS3, UBR5, NLE1, GID8, USP47, RNF220, LGR4, SCYL2, PRDM15, SMURF2,
pathway WNK1, TBL1XR1, BICC1, ZNF703, TNKS2, LZTS2, LRRK2, TMEM64
. histone lysine ATRX, BRCA1, MECOM, EZH2, GATA3, JARID2, SMAD4, MECP2, KMT2A, MLLT6, ARID4A, KDM6A, MTF2, SUZ12, AUTS2,
BP  [GO:0034968 [ 1o hyiation 2612564 2.96E-02 | ppiF19 ARIDAB, RIFL, SETD5, ASHLL, KMT2E, KMT2C, SETD6, WDR82, SMYD1, TET3
. bone BMPR1B, BMPR2, RUNX2, FOXN3, COL1A1, COL12A1, COL13A1, FGFR3, FGFR2, GLG1, GNAS, HAS2, INPPL1, INSIG1,
BP  [GO:0060349 [ 1 hogenesis 26/2564 2.96E-02 | \iEEoC MEF2D, MMP16, RARA, SFRP2, SKI, SOX9, TGFBR2, FGF18, SCARA3, SMPD3, IFT80
ACTB, AXL, CAPZA1, CAPZA2, ENTPD1, CDC42, COL1A1L, DOCK1, EDN1, F2R, F2RL1, FYN, GATA3, GATA6, GNA12, GNAQ,
GNAS, GNB1, ITPK1, ITPR1, JAK2, MAFG, MYH9, NFE2L2, P2RY1, SERPINE1, PDGFRA, SERPINE2, PIK3CB, PIK3CG,
BP G0:0050817 | coagulation 64/2564 2.97E-02 PIK3R1, PLSCR1, PRKACB, PRKAR1A, PRKAR2A, PRKCA, PRKCB, PRKCE, PRKG1, MAPK1, RAC1, RAP2B, SRF, STXBP1,
THBS1, TLR4, VCL, TFPI2, DGKE, PABPC4, MFN2, VAV3, GNA13, EHD1, AKAP10, ENPP4, RCOR1, DOCKY9, CBX5, SLC7A11,
C1GALT1C1, HPS4, DOCK11, ANO6
. astrocyte APP, CDK6, EPHA4, ID2, ID4, IL6ST, LDLR, LIF, LRP1, NF1, SERPINE2, POU3F2, MAPK1, SOX9, STAT3, TLR4, VIM, TSPAN2,
BP G0:0048708 differentiation 20/2564 2.97E-02 CLCF1, SOX6
regulation of
. alcohol ACACB, CYP51A1, PTK2B, FASN, HMGCR, KPNB1, NFKB1, NFYB, P2RY1, PRKAAL, RAN, REST, SC5D, SCD, SP1, ERLIN1,
BP  [GO:1902930 [ sy nthetic 20/2564 297E-02  |'ER| N2, MBTPS2, GPAM, ELOVLG
process
CD4-positive,
a!pha-be'ta'T cell
BP GO:0002294 QIfferentlgitlon 16/2564 3.03E-02 ANXAL, ATP7A, BCL6, MTOR, GATA3, HMGB1, SMAD7, RARA, RORA, STAT3, TNFSF4, SOCS5, MALT1, FOXP1, LEF1,
involved in RC3H1
immune
response
ventricular
BP G0:0021591 | system 9/2564 3.04E-02 CDK6, CENPF, MECP2, MYH10, NUMB, NUMBL, RAPGEF2, SLC7A11, TTC21B
development
pharyngeal
BP G0:0060037 | system 9/2564 3.04E-02 BMPR1A, BMPR2, GATA3, NKX3-1, PTCH1, SIX1, TGFB2, TGFBR1, SIX4

development




regulation of

BP | G0:1900120 |22 B PRl g 9/2564 3.04E-02 |BDNF, HFE, LOX, NKX3-1, PLCL1, NRP1, PLCL2, LEF1, GREM2
positive
regulation of
proteolysis
o |cousoose|onein | zvmses | aomece (ST FUSL SSKGE, SwADT FERL2 T mapza, VP, USRS, ENFLS S0CSS, RNELAAN RO RIS ANFLS9
cellular protein ’ - UBQ - UBQ ' ’ ’ ’ ' ’ ' ’
catabolic
process
regulation of
BP |G0:0002090 | receptor 15/2564 3.09E-02 | ARF1, EFNB2, FMR1, MKLN1, NTF3, OPHN1, VEGFA, NUMB, MAGI2, GREM1, UBQLN2, AHI1, SCYL2, ATAD1, ANKRD13A
internalization
regulation of
BP |G0:1902743 |lamellipodium 13/2564 3.11E-02 |ATP7A, CD44, CDC42, FER, MTOR, RAC1, WNT1, SLIT2, WASF2, NCKAP1, CORO1C, AUTS2, AKIRIN1
organization
regu_lation of
BP |G0:2000725 gglrld'ac muscle 14/2564 3.12E-02 | EDNL, EFNB2, MTOR, G6PD, NRG1, IGF1, RBPJ, SMAD4, MEF2C, PPARA, YY1, FRS2, GREM1, SOX6
differentiation
ADAM10, APBB2, APP, ATP7A, CD44, COL1A1, COL4A1, COL4A5, COL5A2, COL12A1, COL13A1, CTSS, CYP1B1, DAGL,
extracellular ETS1, FBN1, FBN2, FGF2, FOXF2, FN1, B4AGALT1, GPM6B, HAS2, TNC, ITGA6, ITGA3, ITGAV, ITGBS, LAMCL, LOX, LRP1,
BP |G0:0030198 | matrix 68/2564 3.13E-02  |LUM, MMP2, MMP16, MYOLE, NF1, DDR2, P4HA1, SERPINEL, PDGFRA, PTX3, RB1, SFRP2, SOX9, SPARC, TGFB2, TGFBI,
organization TGFBRL, THBS1, ADAM12, RECK, ADAM19, SH3PXD2A, ADAMTS5, NID2, ITGAL1, FLRT2, ABI3BP, GREM1, TMEM38B,
SMPD3, NTN4, ANTXR1, PHLDB2, CCDC80, SCUBE3, NPNT, SH3PXD2B
ABL2, ABR, ARF1, ARF6, AXL, BICD1, CALM3, CBL, CD151, EFNB2, F2RL1, FMR1, HFE, HIP1, HMGB1, HNRNPK, ITGAV,
8p | 00030100 |Fe0ulation of 54/0564 315c.02  |LRPL MKLNL, NTF3, OPHN1, SERPINEL, PIK3CB, PPP3CA, PTEN, PTPRJ, PTX3, RACL, ROCK1, SH3GL1, VEGFA, WNT5A,
' endocytosis : PICALM, NUMB, VAMP4, WASL, ZFYVE16, MAGI2, DNM1L, AAKL, RAB21, SYT11, CD2AP, APPL1, GREM1, UBQLN2, AHI1,
SCYL2, MIB1, CBLL1, ATAD1, ANKRD13A, LRRK2, ANOG
positive
, regulation of ) ADAM10, CCR6, EDN1, F2RL1, PTK2B, HMGBL, IL6R, IL12A, SERPINEL, RAC1, ADAM17, THBS1, VEGFA, VEGFB, WNT5A,
BP  [GO:0002690 |0/ ocyte 21/2564 8:20E-02 | HySR1, SWAP70, STK39, WNKZ, AKIRINL, ANO6
chemotaxis
, mRNA 3-end APP, ZFP36L1, CCNTL, SRSF1, SRSF2, SRSF6, SRSF7, SLBP, RNF40, ZC3H11A, RBMSA, AHCYLL1, PAPOLA, CPEB3,
BP  [GO:0031124 )/ essing 23/2564 8:20E-02 | ~5TEST, PABPC1, CPSF2, RPRD1A, THOC2, RPRD1B, PAPOLG, CDC73, PABPCIL
kappaB BIRC3, FASLG, RHOA, ECT2, ESR1, F2R, F2RL1, FKBP1A, FYN, GJAL, NFKBIA, PPM1A, PRKCB, PRKCE, REL, ROCKL,
8p | co:0007249 | ki nag%/NF- 52/2564 321E.02 | RORA, RPS27A, STATL, TLR4, TSPANG, TNFAIP3, UBE2I, WNT5A, TNFSF11, USP10, VAPA, ROCK2, LITAF, OPTN, TNIP1,
' oo sanalin : TFG, ZMYND11, NEK6, MALT1, AKAP13, CARDS, TAB2, ANKRD17, IRAK4, CXXC5, ZFAND6, ZDHHC13, ASH1L, OTUD7B,
ppab signaling PELI1, SNIP1, MTDH, TMED4, TAB3, LURAPLL, TRIM59
negative
8p | Go:0042177 |reguiation of 20/2564 326E.02 | CSNK2AL, CYP51AL, EPHA4, FYN, HFE, NRG1, HMGCR, HSP90AB1, MDM4, MTM1, NELL1, OPHN1, SERPINE2, PTPNS,
: protein catabolic : ROCKZ, TIMP3, WNTL, USP7, N4BP1, IRAK3, MYCBP2, RYBP, HIPK2, USP25, SENP1, UBXN1, WAC, AZIN1, YOD1
process
inositol
, phosphate ) CALM1, PTK2B, FGF2, INPP4A, INPPL1, ITPK1, OCRL, P2RY1, PLCB4, PLCL1, PLCG1, PTEN, MINPP1, NUDT3, PLCL2,
BP | G0:0043647 PCSP 0] 18/2564 3.26E02 | CR1 IPPK, NUDTLO
process
aminoglycan CLTC, EXTL3, GPC4, GCNT2, B4GALT1, HAS2, LUM, NFKB1, SDC2, ST3GAL1, BAGALT4, BAGALT6, BAGALTS5, CHST3
BP  |G0:0006023 B'rcc’fcgshe“c 26/2564 3.28E-02 | \1535T3R1, HS3ST1, UST, B3GNT2, SLC35D1, GLCE, DSE, CHST12, SMPD3, B3GNTS5, HS6ST2, DSEL
Bp | Go:0046660 | female sex 26/2564 328E.02 |ADCYAPL, ATM, AXL, BCL2, BMPRI1B, EREG, ESR1, FANCA, FOXO3, INHBA, INSR, KIT, SMAD4, PDGFRA, PTX3, TBX3,

differentiation

UBES3A, VEGFA, WNT5A, NRIP1, FZD4, TP63, SGPL1, SLIT2, TIPARP, PLEKHA1




protein export

GLE1, GSK3B, HNRNPA2B1, AGFG1, NPM1, PPM1A, PTPN14, RAN, SRSF1, SRSF2, SRSF6, SRSF7, SP100, TP53, TPR,

BP | GO:0006611 | Fro = ST 37/2564 3.34E-02 |TSC1, XPO1, SLBP, ZC3H11A, SMG7, RBM8A, NXF1, AHCYL1, XPO7, SMG1, CTDSPL2, CPSF2, RBM22, NDC1, THOC2,
XPO5, XPO4, SEH1L, FYTTDL, LTV1, YTHDCL, NUP43
;ec%‘r’]'a“o” of ADD3, ARF1, ARF6, RHOA, CAPZAL, CAPZA2, DBN1, EPS8, F2RL1, PTK2B, FER, MTOR, PRKCE, RASA1, SPTAN1, SPTBN1,
BP |GO:0008064 |35 . o | 3772564 3.34E-02 | TMSB4X, WASL, SEMA5A, SLIT2, ARPC5, ACTR3, ABI2, ARPC1A, ARFGEF1, CDC42EP3, NCKAP1, SWAP70, TMOD3,
poly ition TMOD2, AP1AR, SPIREL, WHAMM, JMY, MTPN, RICTOR, FMN1
depolymerization
positive
regulation of
, FMR1, GSK3B, SMAD7, NFE2L2, RAD23A, VCP, USP13, RNF14, SOCS5, RNF144A, RNF40, TRIB1, ARIH1, TRIB2, UBQLN2,
BP | G0:1901800 | proteasomal 24/2564 8:34E-02 | yBQLN1, RNFTL, TMEMZ259, LRRK2, SOCS4, RNF19B, RNF217, TMTC3, RNF144B
protein catabolic
process
ADCY2, ADCY9, ADCYAP1, ADRB1, AHR, ATP1A2, ATP1B1, ATP2B4, CACNALC, CALM1, CALM2, CALM3, CAMK2D, CLIC2,
second- CCRS, DMD, EDN1, EIF4AEBP2, EPHAS, ERBB3, PTK2B, FKBP1A, MTOR, GNAI2, GNAQ, GNAS, GNB1, GSK3B, GUCY1A2,
8p | Go:0019932 | MeSSENgEr- 20/2564 334E.02 | NRGL IGF1, ITPRL, KCNC2, MYOSA, NEUROD1, NFATC3, PDE3A, PDE4D, PKD2, PLCG1, PPP3CA, PPP3R1, PRKAAL
: mediated : PRKARLA, PRKAR2A, PRKCA, PRKG1, PTBP1, PTPRJ, CCL20, SGCD, SLC9A1, SOX9, THBS1, VEGFA, TNFSF11, PDE5A,
signaling EIF2AK3, RAPGEF2, CAMKK2, GNA13, NFAT5, RAPGEF4, AKAP13, CAMTAL, ADNP, GPR161, DDAH1, PCLO, LMCD1, PEX5L,
TMEM38B, LGR4, JPH1, JPH3, ARRDC3, LRRK2, SPPL3, KSR2
ACVR2B, BMPR1A, BMPR2, COL5A2, COL12A1, DAGL, ETS2, FGFR2, FN1, GATAG, INHBA, ITGA3, ITGAV, SMAD1, SMAD2,
BP |G0:0007369 | gastrulation 38/2564 3.34E-02 | SMAD4, MMP2, PRKARLA, SFRP2, SOX2, SRF, TGFBR2, TP53, KDM6A, WNT5A, HMGA2, ARID1A, CUL3, FRS2, SYF2, LEF1,
POGLUTL, TGIF2, WNK1, CDC73, PHLDB2, OSR1, AMOT
regulation of
release of
BP | G0:0051279 | sequestered 20/2564 3.34E.02 /Szg(lﬁz,P%?(ccl\éA#ch:/iEchﬁ_%l,ﬁ/:‘liMJzﬁSgl.ms, CAMK2D, CLIC2, DIAPH1, DMD, F2R, PTK2B, FKBP1A, MYOSA, PDE4D, PKD2,
calcium ion into ' ! ! ’
cytosol
BP [G0:0021988 3232?8%23? 10/2564 3.34E-02 |DLX2, ERBB4, ID2, ROBO1, SKI, SRF, WNT5A, SEMATA, SLIT2, LRRK2
negative
BP [G0:2000773 L‘Zﬁ‘lﬂ'g‘r'on of 8/2564 3.34E-02 |BCL6, CDK6, PRKDC, RBL1, HMGA2, AKT3, NAMPT, SLC30A10
senescence
regulation of
g‘r’]ztg'r;e'%gie APAF1, BIRC3, XIAP, FASLG, RHOA, BID, CD44, CSNK2A1, DDX3X, F2R, HGF, HIP1, HMGBL1, JAK2, MAP3K5, NKX3-1, PAK2,
BP |GO:0043281 activif’ ﬁwolved 43/2564 3.34E-02 | SERPINBY, PTGS2, REST, ROBO1, RPS6KA3, SFRP2, SOX2, THBS1, VCP, VEGFA, TP63, EIF2AK3, PDCD6, BCL2L11,
o apc};toﬂc MALT1, CARDS, TNFAIP8, SENP1, LEF1, TRIAPL, NLE1, USP47, SH3RF1, EGLN3, ACVR1C, ACER2
process
Rho protein ABL2, ABR, RHOA, RND3, ARHGAPS5, BCL6, CDC42, ECT2, EPS8, F2R, F2RL1, GNA12, LPAR4, ITGA3, STMN1, MET, OPHNL,
BP |G0:0007266 |signal 41/2564 3.34E-02 |RAC1, ROBO1, ROCK1, SOS2, TIAM1, TRIO, CUL3, NRP1, ARHGAP29, ROCK2, NET1, VAV3, CDC42EP3, GNA13, AKAP13,
transduction ARHGEF12, RHOQ, ITSN2, ARHGEF3, RHOT1, CDC42SE1, CDC42SE2, PLEKHG1, ALS2
regulation of
8p | 60o:0040014 | milticelular 17/2564 3 34E-02 éaggibggp, BCL2, CREB1, FXN, IGF1, POU3F2, PTCH1, STAT3, EZR, STC2, SOCS2, SGPL1, NIPBL, MBD5, TNKS2,
organism growth
regulation of
BP | G0:1905207 | cardiocyte 17/2564 3.34E.02 EBL“(&' EFNB2, MTOR, G6PD, GATA6, NRG1, IGF1, RBPJ, SMAD4, MEF2C, PPARA, TGFB2, YY1, SEMA3C, FRS2, GREML,
differentiation
APP, ATP1A2, EN1, EPHA4, CLNS8, EPS8, FGF12, FXN, GLRB, HOXD10, ID2, KCNJ10, MAFG, MECP2, NR4A2, PAFAH1B1,
BP [G0:0030534 | adult behavior 31/2564 3.34E-02 |PPARA, PTEN, SLC1A2, TSC1, NRXN1, PUM1, CHL1, SHANK2, SLC7A11, CNTNAP2, GIGYF2, PCDH17, HIPK2, ADAM22,
OXR1
retina ACVR2B, ATP2B1, ATP2B4, BMPR1B, BMPR2, COL4A1, CYP1B1, DLX2, CLN8, GNB1, GPM6A, MYH10, NEUROD1, NTRK2,
BP |G0:0060041 | development in 31/2564 3.34E-02 | OPAL, PDGFRA, MED1, PTPRM, RET, RORB, SKI, SOX9, TGFB2, THRB, FZD4, NRP1, HIPK2, AHIL, TGIF2, LPCATL,

camera-type eye

RAB11FIP4




BP

G0:0046634

regulation of
alpha-beta T cell
activation

22/2564

3.34E-02

ANXAL, ARG2, RHOA, BCL6, PRDM1, RUNX1, RUNX3, CBFB, GATA3, HFE, HMGBL, IL6R, IL12A, SMAD7, RARA, TGFBR2,

TNFSF4, SOCS5, MALT1, CD274, SH3RF1, RC3H1

BP

G0:0002934

desmosome
organization

5/2564

3.34E-02

DSG2, PRKCA, SNAI2, GRHL1, PERP

BP

G0:0003149

membranous
septum
morphogenesis

5/2564

3.34E-02

FGFR2, ID2, TGFB2, TGFBR2, FZD1

BP

G0:0006971

hypotonic
response

5/2564

3.34E-02

MYLK, OXSR1, SLC12A6, STK39, CAB39

BP

G0:0007028

cytoplasm
organization

5/2564

3.34E-02

ETV6, KIF5B, FOSL1, RRN3, ZMIZ1

BP

G0:0010749

regulation of
nitric oxide
mediated signal
transduction

5/2564

3.34E-02

ATP2B4, GUCY1A2, THBS1, VEGFA, PDESA

BP

G0:0018242

protein O-linked
glycosylation via
serine

5/2564

3.34E-02

GALNT1, GALNT2, GALNT3, GALNT4, POGLUT1

BP

GO0:0035520

monoubiquitinate
d protein
deubiquitination

5/2564

3.34E-02

USP1, USP7, USP15, USP47, MYSM1

BP

G0:0048021

regulation of
melanin
biosynthetic
process

5/2564

3.34E-02

WNT5A, RAPGEF2, ZEB2, SLC7A11, APPL1

BP

GO0:0048755

branching
morphogenesis
of a nerve

5/2564

3.34E-02

DLX2, FGFR2, BCL11A, RTN4, LRRK2

BP

G0:0071233

cellular response
to leucine

5/2564

3.34E-02

MTOR, SESN1, RRAGD, SESN2, SESN3

BP

G0:0071501

cellular response
to sterol
depletion

5/2564

3.34E-02

INSIG1, ERLINL, ERLIN2, NPC1L1, EIF2A

BP

GO0:0090557

establishment of
endothelial
intestinal barrier

5/2564

3.34E-02

FASN, TJP1, CLDN1, RAPGEF2, RAP2C

BP

G0:1900122

positive
regulation of
receptor binding

5/2564

3.34E-02

BDNF, HFE, PLCL1, NRP1, PLCL2

BP

G0:1904779

regulation of
protein
localization to
centrosome

5/2564

3.34E-02

APC, BICD1, GSK3B, CEP72, UBXN2B

BP

G0:1904896

ESCRT complex
disassembly

5/2564

3.34E-02

IST1, CHMP2B, CHMP5, VTA1, CHMP1B

BP

G0:1904903

ESCRT Il
complex
disassembly

5/2564

3.34E-02

IST1, CHMP2B, CHMP5, VTA1, CHMP1B




cellular response

BP |G0:1990253 | to leucine 5/2564 3.34E-02 |MTOR, SESN1, RRAGD, SESN2, SESN3
starvation
negative ACACB, ATP2B4, BCL2, CSNK2A1, E2F1, EIF4G2, EPHA4, FMR1, MTOR, GOLGA2, HFE, HGF, HNRNPC, HNRNPU,
_ regulation of HSP90ABL, FOXK2, MCL1, MET, MTM1, NELL1, OPHN1, PIK3CG, PPARA, PTPN3, ROCK1, SORL1, STAT3, TIMP3, TP53,
BP |G0:0031330("9 51/2564 3.39E-02
' cellular catabolic ' TSC1, WNT1, USP7, N4BP1, NAMPT, TOB1, TAB2, LARP1, RYBP, PABPC1, HIPK2, USP25, SENP1, UBXN1, WAC, DDIT4,
process YOD1, NMNAT1, MTMRY, LRRK2, RBM24, TAB3
glycosaminoglyc CLTC, EXTL3, GPC4, GCNT2, BAGALT1, HAS2, LUM, NFKB1, SDC2, ST3GALL, BAGALT4, BAGALT6, BAGALT5, CHST3
BP | G0:0006024 Spogg’ssg”thet'c 25/2564 3.44B-02 | \1535T3R1, HS3ST1, UST, B3GNT2, SLC35D1, GLCE, DSE, CHST12, SMPD3, HS6ST2, DSEL
alpha-beta T cell
activation
8p | G0:0002287 oo n 16/2564 3 44E-0 égém, ATP7A, BCL6, MTOR, GATA3, HMGB1, SMAD7, RARA, RORA, STAT3, TNFSF4, SOCS5, MALT1, FOXP1, LEFL,
immune
response
alpha-beta T cell
differentiation ANXAL, ATP7A, BCL6, MTOR, GATA3, HMGB1, SMAD7, RARA, RORA, STAT3, TNFSF4, SOCS5, MALT1, FOXP1, LEF1
BP |G0:0002293 |involved in 16/2564 3.44E-02  |poan’ ‘ , , ' ' : ' : ‘ , , ' ' '
immune
response
regulation of
BP |G0:0045604 | epidermal cell 16/2564 3.44E-02 | ZFP36L1, RUNX1, CBFB, EZH2, MAFG, MED1, PTCH1, ROCK1, SRSF6, NCOA3, KLF7, TP63, ROCK2, GRHL1, ERRFI1, ESRP1
differentiation
BP |G0:0048645 %"r'r;“g‘t'ié’rrlgan 16/2564 3.44E-02 | AR, BMPR1A, FGFR2, GATAB, HOXC11, RBPJ, MEF2C, MAPK1, ROBOL, SIX1, TGFBR2, WNT5A, WNT2B, TP63, SPRY1, FRS2
regulation of ADD3, ARF1, ARF6, RHOA, CAPZA1, CAPZA2, DBN1, EPS8, PTK2B, FER, MTOR, PRKCE, RASAL, SPTAN1, SPTBNL,
BP |G0:0030833 | actin filament 34/2564 3.48E-02 | TMSB4X, WASL, SLIT2, ARPC5, ACTR3, ABI2, ARPC1A, ARFGEF1, CDC42EP3, NCKAP1, TMOD3, TMOD2, AP1AR, SPIREL,
polymerization WHAMM, JMY, MTPN, RICTOR, FMN1
ACACB, ACTB, ACVR2B, ADCY2, ADCY9, ADCYAP1, ADRB1, ALDH1A1, APC, BCL2, CA2, CXADR, EGR1, CLN8, ESRRG, F2R,
ulticellular ACSLL, PTK2B, GCNT2, GJAL, GNAS, HAS2, HFE, ID1, IGF1R, RBPJ, JAK2, STMN1, LNPEP, MET, MYOS5B, NEUROD1, NF1,
8p | co:0048871 | oraamemel 86/2564 350E.02 | NOVAL NOVA2, NPR3, SLC11A2, PLCL1, PRKAAL, PRKACB, PRKARLA, PRKAR2A, PRKCA, PRLR, PTGS2, RACL, RB1, SCD,
' hogmeostasis : SCNN1A, SOX9, SRF, STAT3, ADAM17, TERC, TLR4, TNFAIP3, VEGFA, TNFSF11, TP63, RAB11A, CLDN1, MFN2, NR1D2,
AKT3, YAP1, ADAMTS5, RAB11FIP2, PLCL2, WWTR1, GIGYF2, STK39, GRHLL, LGR4, ACOT13, ARRDC3, ELOVL6, FA2H.
ADIPOR2, LPCAT1, DOCK7, DRAM2, LCAS, TMEM64, NAPEPLD, POC1B, KSR2
BP |G0:0000578 g&%ﬁ}’igglicoﬁx's 11/2564 3.50E-02 | SMAD2, SMAD4, PCSK6, PTCH1, TBX3, KDM6A, WNT1, WNT5A, FZD5, BASP1, FRS2
, hindlimb
BP  [G0:0035137 | ot foh o ecis 11/2564 3.50E-02 |BMPR1A, GNAS, HOXD10, PITX1, MED1, PTCH1, TBX3, TP63, ALX4, OSR1, FMN1
8p | co-0070301 fc?'t']“'grrorejrﬁ’onse 23/2564 350E.02 | ANXAL, AXL, CYP1B1, ECT2, ETS1, EZH2, FOXO3, FXN, HGF, MAP3K5, MET, NFE2L2, PAWR, PRKAAL, TNFAIP3, PCGF2,
: perg’xi deg : NET1, ZNF277, SETX, SMPD3, PLEKHAL, PDGFD, LRRK2
regulation of
_ : . APP, BDNF, CBL, CBLB, EPHA4, ERBB3, EREG, FYN, NRG1, NTRK2, PAK2, RELN, RAP2B, ADAM17, SOCS5, IBTK, ERRFI1,
BP G0:0061097 E_roteln tyrosine 21/2564 3.52E-02 NCAPG2, RAP2C. GGNBP2, SOCS4
inase activity
, skin epidermis ATP7A, BCL2, FGFR2, HOXC13, IGFBP5, RBPJ, INHBA, SMAD4, MYO5A, NF1, SOX9, TGFB2, WNTSA, FZD3, TP63, LGR4,
BP | GO:0098773 | 4o elopment 2172564 352B-02 | 5Av1, ALX4, FOXQL, MYSML, ZDHHC21
BP |G0:0048488 Zﬁgiggfo‘;?ss'c'e 15/2564 3.52E-02 |ACTB, ARF6, CALM3, CANX, OPHN1, RAB27B, ROCK1, SH3GL1, PICALM, VAMP4, DNM1L, SYT11, KIAA1109, FCHO2, LRRK2
BP |G0:0140238 |Presynaptic 15/2564 3.52E-02 | ACTB, ARF6, CALM3, CANX, OPHN1, RAB27B, ROCK1, SH3GL1, PICALM, VAMP4, DNM1L, SYT11, KIAA1109, FCHO2, LRRK2

endocytosis




regulation of

ADD3, ARF1, ARF6, RHOA, CAPZAL, CAPZA2, DBN1, EPS8, F2RL1, PTK2B, FER, MTOR, PRKCE, RASA1, SPTAN1, SPTBN1,

BP G0:0030832 | actin filament 37/2564 3.53E-02 TMSB4X, WASL, SEMASBA, SLIT2, ARPC5, ACTR3, ABI2, ARPC1A, ARFGEF1, CDC42EP3, NCKAP1, SWAP70, TMOD3,
length TMOD2, AP1AR, SPIRE1, WHAMM, JMY, MTPN, RICTOR, FMN1
blood vessel ANXA1, RHOA, EFNB2, EPHB4, ETS1, PTK2B, FGF2, HMGBL1, ID1, MECP2, MEF2C, MYH9, NF1, NFE2L2, PIK3C2A, PLCG1,
BP G0:0043534 | endothelial cell 37/2564 3.53E-02 PRKCA, MAP2K3, PTGS2, ROBO1, SP1, SRF, ADAM17, THBS1, TMSB4X, VEGFA, PIK3R3, FGF18, NRP1, SLIT2, AKT3,
migration GREM1, MMRN2, AMOT, AMOTL1, SPRED1, MIA3
. glial cell : APP, MYRF, CDK6, DAG1, NRG1, ID2, ID4, KCNJ10, LDLR, LRP1, NF1, NTRK2, POU3F2, PTEN, SKI, SOX4, TLR4, VIM,
BP  [GO:0021782 4o elopment 26/2564 3.53E-02 | 4GA| T6, BAGALTS, MED12, TSPAN2, DICERL, ADAM22, MPP5, FA2H
positive
regulation of
BP G0:0007221 | transcription of 712564 3.53E-02 CREBBP, EP300, RBPJ, PBX1, STAT1, KAT2B, WWC1
Notch receptor
target
dosage
. compensation by ]
BP G0:0009048 inactivation of X 712564 3.53E-02 BRCA1, HNRNPU, EIF1, SMCHD1, RLIM, PCGF5, YTHDC1
chromosome
. striatum
BP G0:0021756 development 712564 3.53E-02 INHBA, SLC7A11, CNTNAP2, ZSWIM6, BCL11B, FOXP2, LRRK2
establishment of
BP G0:0035089 | apical/basal cell 712564 3.53E-02 RHOA, CDC42, MSN, MYO9A, OPHN1, PTK7, WNT5A
polarity
regulation of
. translation in
BP G0:0043555 response to 712564 3.53E-02 EIF2S1, NPM1, DNAJC3, RPS6KA3, EIF2AK3, SESN2, PPP1R15B
stress
positive
regulation of
. branching
BP G0:0090190 involved in 712564 3.53E-02 SIX1, SOX9, VEGFA, WNT2B, MAGEDL1, SIX4, LGR4
ureteric bud
morphogenesis
negative
BP G0:1904262 | regulation of 712564 3.53E-02 ATM, SZT2, SESN1, FNIP2, SESN2, SESN3, C120rf66
TORCL1 signaling
regulation of
BP G0:1905276 | epithelial tube 712564 3.53E-02 GATA3, PTK7, SFRP2, SIX1, WNT5A, FZD1, SIX4
formation
receptor ARF1, CLTC, EDN1, EFNB2, FMR1, NRG1, HNRNPK, HOXA5, ITGAV, JAK2, LRP1, MKLN1, NEDD4, NSF, NTF3, OPHN1,
BP G0:0043112 | metabolic 39/2564 3.53E-02 PPARA, SNAP25, SNX1, SORL1, TFRC, VEGFA, EZR, VLDLR, PICALM, NUMB, VAMP3, MAGI2, OPTN, GREM1, UBQLNZ2,
process CHMPS5, AHI1, AP1AR, SCYL2, ALS2, ANKRD13C, ATAD1, ANKRD13A
BP GO:0016571 histone 30/2564 3.53E-02 ATRX, BRCA1, MECOM, EZH2, GATA3, JARID2, SMAD4, MECP2, KMT2A, MLLT6, ARID4A, SATB1, KDM6A, PRMT3, CTCF,
’ methylation ’ MTF2, SUZ12, AUTS2, PHF19, ARID4B, RIF1, SETD5, ASH1L, KMT2E, KMT2C, SETD6, TET1, WDR82, SMYD1, TET3
[‘:gjg‘t’ign of ADD3, CAPZA1, CAPZA2, CDC42, DDX3X, DYRK1A, EP300, EPS8, GSK3B, HMGBL, INSIG1, STMN1, MAP2, PPM1A, SORL1,
BP G0:0031333 | €U 30/2564 3.53E-02 SPTAN1, SPTBN1, STXBP1, TMSB4X, SLIT2, ARFGEF1, MAPREL, EML2, ZNF451, DNAJC15, TMOD3, TMOD2, PMEPAL,
protein complex ANKRD27 MTPN
assembly !
regulation of
BP GO:0033135 | peptidyl-serine 30/2564 3.53E-02 APP, ATP2B4, BCL2, CD44, DMD, HGF, HSP90AA1, HSP90ABL1, LIF, SMAD7, NTF3, NTRK2, PDE4D, PLCL1, PRKAAL, PTGS2,

phosphorylation

RET, SFRP2, STK4, VEGFA, WNT5A, SPRY2, GPD1L, PLCL2, DDIT4, FNIP2, GGNBP2, DOCK7, PAQR3, RICTOR




positive

BP |G0:0001954 |regulation of cell- | 14/2564 3.56E-02 | CDK6, DAG1, PTK2B, GSK3B, LIMS1, PTPRJ, RAC1, ROCK1, TSC1, UTRN, VEGFA, NRP1, MAP4K4, FMN1
matrix adhesion
skeletal muscle
BP |G0:0043403 | tissue 12/2564 3.56E-02 | ANXAL, BCLY, KLF5, DAGL, EZH2, GJAL, IGF1, PKM, PPP3CA, TGFBR2, AKIRIN1, MTPN
regeneration
. ovulation cycle
BP |GO:0022602 | o acd 13/2564 3.58E-02 |BMPR1B, EREG, ESR1, FOXO3, INHBA, PDGFRA, PTX3, TGFB2, NRIP1, FZD4, SGPL1, SLIT2, PLEKHA1
BP |G0:0031648 ggggmzaﬂon 13/2564 3.58E-02 | CREBBP, EP300, ID1, PRKDC, RAD23A, XBP1, CUL3, RNF139, GGA3, FBXW11, FBXL3, DERL1, CDC73
modification by
BP |G0:0044003 ?’;?g;}%’l’ég;gfa 13/2564 3.58E-02 |DAGL, INSR, ITGAV, KPNB1, KPNA3, KPNA4, SERPINBY, VAPB, VAPA, BCL2L11, TNIP1, KPNAG, HIPK2
physiology
somatic stem cell
BP | G0:0035019 | population 18/2564 3.58E-02 Egl}.{%lePSGLZ, FGF2, RBPJ, KIT, SMAD2, SMAD4, PBX1, REST, SKI, SOX2, SOX4, SOX9, STAT3, KLF10, TP63, YAPL,
maintenance
skeletal muscle
BP |G0:0014841 | satellite cell 6/2564 3.58E-02 |EPHBL, FGF2, JAK2, SIX1, STAT3, AKIRIN1
proliferation
regulation of
BP |G0:0014857 | skeletal muscle 6/2564 3.58E-02 |EPHB1, FGF2, JAK2, SIX1, STAT3, AKIRIN1
cell proliferation
regulation of
. secondary
BP |G0:0043455 | =0 L 6/2564 3.58E-02 |SP1, WNT5A, RAPGEF2, ZEB2, SLC7ALL, APPL1
process
. T-helper 2 cell
BP |G0:0045064 | e PRl< o8 6/2564 3.58E-02 |ANXA1, BCL6, GATA3, RARA, TNFSF4, SOCS5
BP |G0:0051775 | €SPONSe to 6/2564 3.58E-02 | ADHS, NPAS2, CLOCK, SLC7A11, SMPD3, VASN
redox state
regulation of
BP |G0:0060049 | protein 6/2564 3.58E-02 |FKTN, GOLGA2, TMEM59, ARFGEF1, ALG10B, ACER2
glycosylation
_ neural tube APAF1, PRKACB, PTCH1, PTK7, RALA, RARA, SFRP2, SKI, SOX4, STK3, STK4, TGFB2, TSC1, KDMBA, WNTS5A, LUZP1, FZD3,
BP | GO:0001841 |t ation 24/2564 3:59B-02 | ARID1A, FZD1, ZEB2, MED12, SEMA4C, MIB1. TRIM71
, muscle ATP2B4, CAMK2D, EDN1, EZH2, FOXO3, MTOR, G6PD, GATAS, IGF1, IGFBPS, IL6ST, JARID2, SMAD4, MEF2A, MEF2C,
BP  [G0:0043500 .y, htation 27/2564 359E-02 | pbpARA. PPP3CA, PRKCA, ROCK1, SLCOAL, YY1, PDESA, ROCK2, CAMTA2, LMCD1, ERRFI1, MTPN
LZ?&'S‘%‘?’;:‘( ATP1A2, ATP1B1, CACNALC, CACNA2D1, CALM1, CALM2, CALM3, CAMK2D, CLIC2, DIAPHL, DMD, F2R, PTK2B, FGF14,
BP |G0:1003169 [ S e OF o 32/2564 3.62E-02 |FKBP1A, FMRL, FYN, G6PD, GEM, HSPA2, MYO5A, PDE4D, PIK3CG, PKD2, PLCG1, PRKCE, SLC9A1, UBQLN1, TMEM38B,
JPH1, JPH3, SESTD1
transport
biomineral tissue ACVR2B, ATP2B1, BMPR1A, BMPR1B, BMPR2, COL1AL, PTK2B, FBN2, FGFR3, FGFR2, GJAL, GPM6B, IGF1, LOX, MEF2C,
BP |GO:0031214 [ QoS 34/2564 3.71E-02 |NELL1, DDR2, PPARA, PTGS2, ROCK1, SOX9, KLF10, EIF2AK3, ROCK2, MINPP1, GPNMB, GREM1, TMEM38B, LGR4,
p SMPD3, TXLNG, ANKH, OSR1, ANO6
protein
BP |G0:0034067 | localization to 9/2564 3.72E-02 |ARL1, RABBA, SORL1, OPTN, BICD2, VPS13C, GOLPH3, PAQR3, ARL5B
Golgi apparatus
BP |G0:0048668 | COllateral 9/2564 3.72E-02 | APP, BDNF, FGF13, LRP1, ULK2, IST1, ZEB2, SEMA4D, NIN

sprouting




animal organ

BP  |GO:0048799 |7 TE 2O 9/2564 3.72E-02 |RHOA, FGFR3, GATA3, IGF1, RET, SEMA4D, GREM1, MBTPS2, ANO6
BP |G0:0060384 |innervation 9/2564 3.72E-02 | ADARBL, GABRB2, SERPINE2, RET, NRP1, UNC13A, LRIG1, FBXO45, RNF165
metanephric
BP |G0:0072207 | epithelium 9/2564 3.72E-02  |LIF, PKD2, POU3F3, SOX9, STAT1, YAP1, WWTRL, LGR4, OSR1
development
8P | Go-0051705 |Multi-organism 17/2564 374502 |APP, EIFAEBP2, EN1, CLN8, MTOR, GAD1, GLS, MECP2, PEX13, PTEN, ATXN1, NRXNL, SHANK2, CIC, CNTNAP2, GCNT4,
behavior UBR3
requlation of ABR, AP1G1, ANXAL, ARF1, CALM3, F2RL1, FER, FMR1, GNAI2, GSK3B, LAMP1, RAB8A, NSF, P2RY1, PRKCB, RAB3B,
BP |G0:0017157 ex%c oo 43/2564 3.75E-02 |RAB27B, RALA, RAP1B, REST, STXBP1, VAMP1, VSNL1, SNX4, RIMS3, GAB2, DNM1L, RAB10, RAPGEF4, RAB3GAP1,
Y RIMS1, RAB21, EXPH5, SYT11, SNAPIN, PCLO, GIT1, SMPD3, C120rf4, SYT13, SYTL4, LRRK2, STXBP5
actomyosin RHOA, CDC42, CSRP2, ECT2, EDN1, PTK2B, MTOR, STMN1, SMAD4, MEF2A, MEF2C, MET, MYH9, MYH10, PDGFRA,
BP |G0:0031032 |structure 40/2564 3.78E-02 |PIK3R1, PRKARLA, RAC1, ROCK1, SLC9AL, SRF, TGFBRL, TSC1, CUL3, NRP1, ROCK2, KIF23, WASF2, NEBL, SORBSL,
organization AKAP13, TMOD3, TMOD2, SIX4, TRPM7, EPB41L4A, PHLDB2, MYLK3, FRMD6, SH3PXD2B
wranslational DDX3X, EIF1AX, EIF2S1, EIF4A1l, EIF4EBP2, EIF4G2, FMR1, MTOR, GLE1, RPSA, NPM1, DNAJC3, RPL22, RPL28, RPL37,
BP [GO:0006413 ;25T 39/2564 3.78E-02 |RPS6KB1, RPS16, RPS27A, TPR, EIF4H, EIF3A, EIF3J, EIF4G3, CDC123, EIF2AK3, EIF1, EIF3M, KHDRBS1, LARP1, PABPC1,
AGO2, PAIP2, YTHDFL, EIF2A, PPP1R15B, TICRR, YTHDF3, EIF4E3, PAIP2B
respOnSe (o ADCY2, AHR, AR, ATP2B1, CCND1, KLF9, CALM3, CBL, CDC5L, DSG2, EDN1, FDX1, FOXO3, GNB1, NR3C1, TNC, MSN,
BP |G0:1901654 ketgne 39/2564 3.78E-02 | NASP, NKX3-1, OPAL, PRKAAL, PRKCE, TGFB2, THBS1, TNFSF4, UBE3A, FOSL1, NCOA1, CLDN1, SLIT2, ROCK2, YAP1,
NCOA2, ABHD2, KIF1B, LARP1, ERRFI1, DDIT4, FOXP2
substrate
_ adhesion- AXL, CDC42, CRK, DOCK1, MEGF9, FER, FN1, HAS2, ITGAV, LAMC1, LIMS1, RAB1A, RAC1, FZD4, NRP1, VAMP3, SRGAP2,
BP [G0:0034446 | 401 endent cell 23/2564 3.83E-02 | -ORO1C, APIAR, PARVA, NTN4, DOCK5, ANTXR1
spreading
_ BDNF, CREB1, EIFAEBP2, FGF13, MTOR, INSR, ITGA3, LDLR, MECP2, NTF3, RELN, PTEN, PTGS2, ATXN1, SGK1, SRF,
BP [G0:0007613  memory 26/2564 3.85E-02 |\ b R PJA2, CPEBS, CIC, PLCB1, ADNP, SLC24A2, YTHDFYL, JPH3, ATAD1
positive
_ regulation of ) BCL2, BID, E2F1, GSK3B, OPA1, PPP3R1, PRKAAL, TFDP1, TFDP2, TP53, TP53BP2, UBE2D3, UBE2L3, YWHAB, FZD5, TP63,
BP  [GO:0010822 |\ 4 chondrion 2612564 3.85E-02 || ipK "'NPEPPS, MFN2, BCL2L11, DNM1L, OPTN, CAMKK2, DDHD2, VPS13C, HPS4
organization
ubiquitin-
BP | G0:0030433 | dependent 19/2564 3.86E-02 SE%LBZQHEBSA%Vscvli}rxfelNElr\?:ngsE‘lA’ ERLINZ, ERLIN2, UBXN4, FAF2, UBQLN2, UBQLN1, JKAMP, SGTB, YOD1, DERL1,
ERAD pathway ’ ' '
Eyéjgt'g'i?igé%a CDCS5L, DDX5, DYRK1A, FMR1, HNRNPA2B1, HNRNPC, HNRNPF, HNRNPH1, HNRNPH3, HNRNPK, HNRNPL, HNRNPU,
N etons MBNL1, NOVAL, NOVA2, PCBP1, PCBP2, PNN, PTBP1, RBM3, REST, SRSF1, SRSF2, SRSF6, SRSF7, TRA2B, USP4, CDK13,
BP |G0:0000377 69/2564 3.86E-02 |WTAP, AQR, RBM8A, MBNL2, HNRNPR, SF3B4, SMNDC1, PRPF8, KHDRBS1, CELF1, CELF2, SRSF10, PAPOLA, DDX20,
bulged
o cine as SETX, CSTF2T, U2SURP, SYF2, AAR2, DAZAP1, PABPC1, RSRC1, ZBTB7A, LSM7, LUC7L3, CPSF2, SMU1, RBM41,
hucleophile PRPF40A, LUC7L, RBM22, CCARL, SNIP1, FAM172A, PRPF38A, RBM17, YTHDC1, SRSF12, SREK1, HNRNPA3, RBM24
CDC5L, DDX5, DYRK1A, FMR1, HNRNPA2B1, HNRNPC, HNRNPF, HNRNPH1, HNRNPH3, HNRNPK, HNRNPL, HNRNPU,
RNA splicin MBNL1, NOVAL, NOVA2, PCBP1, PCBP2, PNN, PTBP1, RBM3, REST, SRSF1, SRSF2, SRSF6, SRSF7, TRA2B, USP4, CDK13,
BP [GO:0000398 | 0 ”Cg’osorﬂ'e 69/2564 3.86E-02 |WTAP, AQR, RBM8A, MBNL2, HNRNPR, SF3B4, SMNDC1, PRPF8, KHDRBS1, CELF1, CELF2, SRSF10, PAPOLA, DDX20,
P SETX, CSTF2T, U2SURP, SYF2, AAR2, DAZAP1, PABPC1, RSRC1, ZBTB7A, LSM7, LUC7L3, CPSF2, SMU1, RBM41,
PRPF40A, LUC7L, RBM22, CCAR1, SNIP1, FAM172A, PRPF38A, RBM17, YTHDC1, SRSF12, SREK1, HNRNPA3, RBM24
regulation of
calcium ion
8p 601901019 | ranamembrane 21/2564 3.88E-02 QLFgSAAz,PASEPiS1,P%gNéAchDglAlcﬁLBMQlL,ﬁfbhga,lcﬁémg, CAMK2D, CLIC2, DMD, FGF14, FKBP1A, FMR1, GEM, HSPA2,
transporter ! ! ! ! ! !
activity
respiratory
BP | G0:0007585 | gaseous 16/2564 388E.02 |ADHS, ATP1A2, BPGM, COX15, EDN1, GLS, HOXAS, JAG2, MECP2, NR4A2, SLC5A3, KDMBA, MAFB, MAN1A2, NDUFA12,

exchange

TSHZ3




branching
involved in blood

BP |G0:0001569 | LoV 10/2564 4.01E-02 |COL4A1, EDN1, SFRP2, SRF, STK4, TGFBR2, VEGFA, NRP1, GNA13, LEF1
morphogenesis
regulation of
release of
sequestered
BP |G0:0010880 | calcium ion into 10/2564 4.01E-02 |ATP1A2, CACNALC, CALM1, CALM2, CALM3, CAMK2D, CLIC2, DMD, PDE4D, TMEM38B
cytosol by
sarcoplasmic
reticulum
regulation of
. axon extension
BP | GO:0048841 [ 200 R EHOCT 10/2564 401E-02 |BMPR2, VEGFA, WNT5A, SEMA7A, NRP1, SEMASA, SEMA4D, SEMA3C, SEMA4C, SEMAGA
guidance
positive
regulation of
BP |G0:0051968 | synaptic 10/2564 4.01E-02 |ADCYAP1, PTK2B, GLUL, RELN, PTGS2, STXBP1, NRXN1, RAB3GAP1, SHANK2, TSHZ3
transmission,
glutamatergic
placenta blood
BP |G0:0060674 |vessel 10/2564 4.01E-02 |RBPJ, ITGBS, PKD2, MAPK1, NR2F2, FZD5, FOSL1, ARID1A, VASH2, GGNBP2
development
nggfﬁ'od”r:t‘; ACACB, APP, SCARB2, CLTC, EP300, PTK2B, MTOR, GSK3B, HAS2, IGF1, FOXK2, INSR, NFKB1, P2RY1, PPARA, PRKAAL,
BP |G0:0006109 metaboﬁic 41/2564 4.05E-02 |PRKCE, RORA, STAT3, TP53, TPR, KAT2B, NCOR1, EPM2AIP1, FAM3C, NCOA2, SORBS1, ARPP19, MLXIP, ZBTB20,
brocess ZBTB7A, DDIT4, SMPD3, NDC1, NLN, PPP1R3B, SEH1L, SESN2, SLC45A3, SIK1, NUP43
regulation of BCL2, BID, E2F1, FXN, GSK3B, HGF, IGF1, OPAL, PPP3R1, PRKAAL, TFDP1, TFDP2, TP53, TP53BP2, UBE2D3, UBE2L3,
BP |G0:0010821 | mitochondrion 37/2564 4.06E-02 |YWHAB, FZD5, TP63, HRK, NPEPPS, MFN2, BCL2L11, DNM1L, OPTN, VAT1, CAMKK2, DDHD2, TMEM14A, TRIAP1, VPS13C,
organization RHOT1L, FNIP2, GOLPH3, TMEM135, HPS4, LRRK2
actin flament ADD3, ARF1, ARF6, RHOA, CAPZA1, CAPZA2, DBN1, DIAPH1, EPS8, PTK2B, FER, MTOR, JAK2, PRKCE, RAC1, RASAL,
BP | GO:0030041 | T on 37/2564 4.06E-02 |SPTANL, SPTBN1, TMSB4X, WASL, SLIT2, ARPC5, ACTR3, ABI2, ARPC1A, ARFGEF1, CDC42EP3, NCKAP1, TMOD3, TMOD2,
poly AP1AR, SPIRE1, WHAMM, JMY, MTPN, RICTOR, FMN1
endochondral
8p | 60:0060350 | bone 18/9564 406E-02 |BMPR1B, BMPR2, RUNX2, COL1AL, COL12A1, COL13A1, FGFR3, GNAS, INPPL1, MEF2C, MEF2D, MMP16, RARA, SOX9,
. TGFBR2, FGF18, SCARA3, SMPD3
morphogenesis
regulation of
, actomyosin RHOA, CDC42, ECT2, EDN1, MTOR, STMN1, SMAD4, MEF2C, MET, PIK3R1, RAC1, ROCK1, SLC9A1, TGFBR1, TSC1, NRP1,
BP  [GO:0110020 | o4\ \ctyre 22/2564 4.08E-02 | pOCK2, WASF2, AKAP13, PHLDB2, MYLK3, SH3PXD2B
organization
positive
, regulation of ) ANK3, ATP1B1, CACNA2D1, CALM1, CALM2, CALM3, CTSS, DMD, EPHB2, FGF14, GLRX, HSPA2, KCNC2, KIF5B, KMT2A,
BP | G0O:0032411 {4 Jhsporter 2512564 411B-02 | pypo  RELN, SGK1, SLCOAL, TMSBAX, STK39, WNK1, WNK3, ALG10B, LRRC55
activity
BP |G0:0006301 fé’:;rep“ca“on 14/2564 411E-02 |BRCAL, MSH2, POLH, REV3L, RFC1, RPS27A, UBE2A, UBE2V2, VCP, USP10, POLD3, ZBTB1, DTL, SPRTN
negative
. regulation of Ras
BP | GO:0046580 | \iotoi!ienal 14/2564 4.11E-02 |ABL2, BCL6, EPHB2, ITGA3, STMNL, MET, NF1, RASAL, TGFB2, CUL3, MFN2, RASA4, SPRY1, SPRY2
transduction
positive
BP [G0:0060421 | regulation of 14/2564 4.11E-02 |ACACB, BMPR1A, EDN1, ERBB4, FGF2, FGFR2, MTOR, GATAG, IGF1, RBPJ, MEF2C, MAPK1, BASP1, YAP1

heart growth




mesenchyme

BP 600072132 |yttt e 14/2564 411E-02 |BMPRIA, RBPJ, SMAD2, SMAD4, MDM4, ROBO1, SNAI2, SOX9, TGFB2, TGFBR1, TGFBR2, WNT5A, LEF1, OSR1
regulation of
. polysaccharide
BP  [GO:0032885 [ PEVEREE 11/2564 415E-02 | CLTC, MTOR, GSK3B, HAS2, IGF1, INSR, NFKB1, EPM2AIP1, SORBS1, SMPD3, PPP1R3B
process
release of
sequestered
BP [G0:1903514 g;{g‘:&‘gg” into 11/2564 4.15E-02 |FASLG, ATP1A2, CACNALC, CALM1, CALM2, CALM3, CAMK2D, CLIC2, DMD, PDE4D, TMEM38B
endoplasmic
reticulum
positive
BP |G0:0014911 ;‘fﬁg(';ﬂom”u"sfde 13/2564 4.18E-02 |ATP7A, BCL2, CRK, HAS2, IGF1, IGFBP5, LRP1, NRP1, DOCK4, SSH1, DOCK5, PDGFD, DOCK7
cell migration
. developmental
BP | GO:0048066 | o 13/2564 4.18E-02 |AP1G1, BCL2, KIT, MEF2C, MITF, MYO5A, USP13, ZEB2, BCL2L11, LEF1, VPS33A, ANKRD27, HPS4
mitotic sister
BP |G0:0007064 | chromatid 8/2564 419E-02 |ATRX, RB1, SMCI1A, PDS5B, PDS5A, MAU2, NIPBL, NAASO
cohesion
CD8-positive,
BP |G0:0036037 |alpha-beta T cell 8/2564 419E-02 | BCL2, RUNX1, RUNX3, CBFB, HFE, SATB1, CD274, SH3RF1
activation
branching
. involved in
BP  [G0:0060445 | i b 8/2564 419E-02 | DAG1, FGFR2, HGF, SNAI2, NRP1, SEMA3C, BTBD7, NTN4
morphogenesis
BP |G0:2001222 L%%‘i'j‘r:'mgrgﬂon 1212564 4.19E-02 |ERBB4, NRG1, RELN, STAT3, RAPGEF2, ZNF609, SRGAP2, FLRT2, NIPBL, NSMF, SEMAGA, UNC5D
positive
regulation of XIAP, COL1A1, DDX3X, FGFR2, RBPJ, NFKB1, PPM1A, PSMD1, PTK7, SFRP2, SOX4, VCP, RECK, SEMABSA, USP34, YAP1
BP | G0:0090263 g%’:g?i'rfg' wht 81/2564 4.22B-02 1 cTDNEPL, BAMBI, DKK2, UBRS, NLEL, GID8, USP47, RNF220, LGR4, PRDM15, SMURF2, WNKZ, TBLLXRL, TNKS2, LRRK2
pathway
multicellular
Bp | G0:0050891 |organismal water |  17/2564 424502 |ADCY2 ADCY9, HAS2, STMN1, MET, MYOSB, PRKACB, PRKAR1A, PRKAR2A, SCNN1A, SRF, TP63, RAB11A, CLDNL,
o , RAB11FIP2, GRHL1, FA2H
omeostasis
ABR, ADAM10, JAG1, SHROOM2, BCL2, CCNA2, EDN1, EPHA4, EPHB2, FGFR2, GABRB2, GATA3, HOXAL, RBPJ, INSIG1,
BP [G0:0043583 |ear development |  43/2564 4.28E-02 |JAG2, NEUROD1, OPA1, PAFAH1B1, ATP8B1, MAPK1, PTK7, SIX1, SOX2, SOX9, SPARC, ZEB1, TGFB2, WNT1, WNT5A,
FZD3, PRKRA, SLC4A7, MAFB, BCL2L11, SPRY2, NIPBL, LRIG1, LRP10, SIX4, AHI1, ESRP1, OSR1
_ establishment of RHOA, CDC42, CLTC, GPC4, FOXF2, MLLT3, PAFAH1B1, PSMD1, PTK7, RACL, SFRP2, TIAM1, WNT1, WNT5A, FZD5, FZD3,
BP  [GO:0001736 | 1 anar polarity 2112564 481802 |F7p1 FzDa, TP63, MAGI2, MED12, EXOC5, DAAML, ASTN2, SMURF2, VANGL1, PRICKLE2
, cell-cell junction APC, RHOA, RUNX1, CBFB, CDH2, CDH6, CDH11, CTNND1, ECT2, GJAL, PRKCA, PKN2, ROCK1, SNAI2, SRF, STRN, TJP1,
BP  [GO:0007043 | - csembly 27/2564 481E-02  |\yGT8, VCL, FZD5, PKP4, CLDN1, ROCK2. MPP5, PARD6B, MTDH, OCLN
_ centrosome BRCAL, CHEK1, GOLGA2, KIF11, PPP1R12A, NPM1, PKD2, XPO1, KAT2B, KIF3B, ROCK2, CCP110, PLK4, CHMP2B, NIN,
BP  [GO:0007098 | (/oo 2112564 481802 | cHMP5, NDEL, CEP192, CEP72, CHMP1B, MCPH1, MAP9, NDEL1, RAB6C, PARD6B, UBXN2B, GEN1
, establishment of RHOA, CDC42, CLTC, GPC4, FOXF2, MLLT3, PAFAH1B1, PSMD1, PTK7, RACL, SFRP2, TIAM1, WNT1, WNT5A, FZD5, FZD3,
BP  [GO:0007164 | icqiie polarity 27/2564 481B-02 | r7p1 FzDa, TP63, MAGI2, MED12, EXOC5, DAAML, ASTN2, SMURF2, VANGL1, PRICKLE2
cellular response AK4, ATP7A, BCL2, ZFP36L1, CCNA2, CREBBP, E2F1, EDN1, EGR1, EP300, FOXO3, MTOR, GATA6, GNB1, RBPJ, MDM4,
BP [G0:0071456 o~ hypoxiap 41/2564 4.31E-02 | NFE2L2, NKX3-1, OPAL, PRKAAL, PRKCE, PSMDL1, PTEN, PTGS2, RORA, RPS27A, SLC9AL, TMBIM6, TP53, VEGFA, VHL,

STC2, ROCK2, NPEPPS, DDAH1, HIPK2, UBQLN1, HP1BP3, EGLN3, VASN, CPEB2




regulation of

intrinsic BCL2, BCL2L2, BID, CD44, DDX3X, HNRNPK, MCL1, NFE2L2, NKX3-1, OPA1, PLAGL2, PTGS2, SFRP2, SKIL, SNAI2, SOD2,
BP |G0:2001242 | apoptotic 34/2564 4.31E-02 |TMBIM6, TP53, TPT1, XBP1, PRKRA, EIF2AK3, BCL2L11, DNM1L, SERINC3, ERP29, UBQLN1, RRM2B, TRIAP1, RRN3,
signaling USP47, SYVNL, LRRK2, NACC2
pathway
, . ZFP36L1, HAS2, ITGAV, ITGBS, MYOLE, NTRK2, RASAL, TGFBR2, VEGFA, FZD4, SGPL1, QKI, RAPGEF2, YAP1, TIPARP,
BP G0:0001570 | vasculogenesis 19/2564 4.31E-02 AGGFL, ZMIZ1, AMOT, SPRED1
positive
regulation of
8P | co:0043536 | bicod vecsel 10/2564 431E.02 |ANXAL ETS1, FGF2, HMGBI, NFE2L2, PIK3C2A, PLCG1, PRKCA, MAP2K3, PTGS2, SP1, ADAM17, THBS1, TMSBAX, VEGFA,
; FGF18, NRP1, AKT3, AMOTL1
endothelial cell
migration
regulation of
BP | G0:0045652 | megakaryocyte 10/2564 431E.02 |RUNXL, CBFB, EP300, GABPA, HMGB2, LOX, MEF2C, KMT2A, CNOT4, THBS1, KAT2B, TNRC6B, AGO1, TNRC6A, KMT2E,
. ryo TNRC6C, KMT2C, AGO3, AGO4
differentiation
negative
, regulation of ) CCNT1, DYRKIA, E2F1, FMR1, MTOR, HNRNPA2B1, HNRNPC, HNRNPK, HNRNPU, PTBP1, SRSF6, SRSF7, RNF40, TOB1,
BP [GO:1903312 |, PNA metabolic | 19/2564 4.31E-02 | 5RSF10, LARP1, PABPC1, SRSF12, RBM24
process
ACVR2B, ADCYAP1, SLC25A4, ANXAL, CACNALC, CREBL, EDN1, ENSA, EPHAS, GATA3, GJAL, GLUD1, GLUL, GNAS, HFE,
8p | Go:0046879 | POrmONE — 433502 |HMGCR, INHBA, ITPR1, JAK2, KCNC2, KIF5B, LIF, LRP1, SMAD2, SMAD4, MYO5A, NEUROD1, NKX3-1, P2RY1, PPP3CA,
: secretion : PRKCA, PRKCE, RAB1A, RACL, REST, SNAP25, SOX4, TBX3, TIAM1, TMF1, VSNL1, FZD4, TNFSF11, KLF7, SNX4, MAP4K4,
CLOCK, KDM5B, RAPGEF4, RAB11FIP2, SERP1, PCLO, CYB5R4, SMPD3, RAB11FIP1, SYTL4, ACVR1C, STXBP4
regulation of
BP |G0:2000401 | lymphocyte 16/2564 4.42E-02 | ADAM10, APP, RHOA, CCR6, CRK, PTK2B, MSN, CCL20, ADAM17, WNT5A, WASL, OXSR1, LRCH1, STK39, WNK1, MIA3
migration
CDCS5L, DDX5, DYRK1A, FMR1, HNRNPA2B1, HNRNPC, HNRNPF, HNRNPH1, HNRNPH3, HNRNPK, HNRNPL, HNRNPU,
RNA splicing, via MBNL1, NOVA1, NOVA2, PCBP1, PCBP2, PNN, PTBP1, RBM3, REST, SRSF1, SRSF2, SRSF6, SRSF7, TRA2B, USP4, CDK13,
BP |G0:0000375 | transesterificatio 69/2564 4.47E-02 |WTAP, AQR, RBM8SA, MBNL2, HNRNPR, SF3B4, SMNDC1, PRPF8, KHDRBS1, CELF1, CELF2, SRSF10, PAPOLA, DDX20,
n reactions SETX, CSTF2T, U2SURP, SYF2, AAR2, DAZAP1, PABPC1, RSRC1, ZBTB7A, LSM7, LUC7L3, CPSF2, SMU1, RBM41,
PRPF40A, LUCT7L, RBM22, CCARL, SNIP1, FAM172A, PRPF38A, RBM17, YTHDC1, SRSF12, SREK1, HNRNPA3, RBM24
_ female gonad ADCYAP1, ATM, BCL2, BMPR1B, EREG, ESR1, FANCA, FOXO3, INHBA, INSR, KIT, SMAD4, PDGFRA, PTX3, UBE3A, VEGFA,
BP | GO:0008585 | o elopment 22/2564 4.52B-02 | \Rip1, FZD4, SGPL1, SLIT2, TIPARP, PLEKHA1
, lysosome CBL, FER, KIT, MYH9, PIK3CG, STXBP1, SNX4, SPAGY, GAB2, RASGRP1, KIF1B, SNAPIN, TMEM106B, ARL8B, C120rf4,
BP | GO:0032418 | |- alization 18/2564 4.588-02 | \pg33A, NDELL, SYTL4
smooth muscle EREG, FGFR2, GATA6, KIT, MECP2, MEF2C, NFATC3, SGCB, SIX1, SOD2, SOX9, SRF, ZEB1, VEGFA, ANKRD17, PDCD4
BP [G0:0051145|cell 18/2564 458E-02 | Epcr NPNT AN ' ' ' ' ' ' ORE ' ' ' '
differentiation ’
BP |G0:0003180|20'C valve 9/2564 4.62E-02 |JAG1, GATAS3, RB1, ROBO1, ROCKL, SNAI2, SOX9, SLIT2, ROCK2
’ morphogenesis ' ' ' ' ' ! ! ' !
regulation of
BP |G0:1902003 [ amyloid-beta 9/2564 4.62E-02 |APP, EPHA4, IGF1, ROCK1, SORL1, PICALM, ROCK2, TMED10, GGA3
formation
negative
BP |G0:1902668 | regulation of 9/2564 4.62E-02 | WNT5A, SEMA7A, NRP1, SEMASA, SLIT2, SEMA4D, SEMA3C, SEMA4C, SEMAGA
axon guidance
. blastoderm
BP | GO:0007350 | St o 712564 4.62E-02 |PCSK6, TBX3, WNT5A, FZD5, NRP1, BASP1, FRS2
negative
BP [G0:0010523 | regulation of 712564 4.62E-02 |BCL2, CALM1, CALM2, CALM3, CLIC2, PKD2, TMBIM6

calcium ion




transport into
cytosol

response to

BP |G0:0035728 | hepatocyte 712564 4.62E-02 |CREB1, CRK, GABL, HGF, MED1, NRP1, APPL1
growth factor
BP |G0O:0051546 ﬁﬁgﬁgﬂgﬁyte 712564 4.62E-02 |ARF6, MTOR, HAS2, PTEN, ADAM9, MAP4K4, IQSEC1
. trachea
BP | GO:0060438 | 4oudies ot 712564 4.62E-02 |HOXAS5, MAPK1, RARA, SOX9, SRF, TGFBR2, LEF1
kidney
BP |G0:0072074 | mesenchyme 712564 4.62E-02 |SMAD4, PKD2, SIX1, STAT1, BASP1, SIX4, OSR1
development
glycosaminoglyc ARSB, CD44, CLTC, EXTL3, GPC4, FGF2, GCNT2, BAGALT1, HAS2, HGF, LUM, NFKB1, SDC2, ST3GAL1, SLC9AL, BAGALT4,
BP |G0:0030203 | an metabolic 33/2564 4.64E-02 |B4GALT6, BAGALTS, CHST3, HS3ST3B1, HS3ST1, UST, B3GNT2, SLC35D1, GLCE, DSE, SPOCK3, CLN6, CHST12, SMPD3,
process HS6ST2, DSEL, B3GAT2
regulation of
_ calcium ion ATP1A2, BCL2, CACNALC, CALM1, CALM2, CALM3, CAMK2D, CLIC2, DIAPH1, DMD, F2R, PTK2B, FKBP1A, FYN, MYO5A,
BP  [GO:0010522 | - sport into 23/2564 467802 | ppEAD PKD2, PLCGL, PRKCE, TMBIM6, TMEM38B, JPH1, JPH3
cytosol
regulation of ANK3, APP, CACNA2D1, CALM1, CALM2, CALM3, CAMK2D, CLIC2, CTSS, DMD, STOM, EPHB2, PTK2B, FGF12, FGF14,
BP |G0:2001257 | cation channel 36/2564 467E-02 |FKBP1A, FMR1, GEM, GRIA2, KCNC2, KIF5B, MEF2C, MYO5A, PDE4D, PKD2, RELN, SLMAP, SHANK2, UBQLN1, MINKL,
activity KLHL24, JPH1, JPH3, ALG10B, LRRC55, KCNRG
Le%;’é?rtlf? Ofe APAF1, BIRC3, XIAP, FASLG, RHOA, ASPH, BID, CD44, CSNK2A1, DDX3X, F2R, FYN, HGF, HIP1, HMGB1, JAK2, MAP3KS5,
BP |G0:2000116 e’édo . tﬁ(’j‘;se 46/2564 475E-02 | NKX3-1, PAK2, SERPINBY, PTGS2, REST, ROBO1, RPS6KA3, SFRP2, SOX2, THBS1, VCP, VEGFA, TP63, EIF2AK3, PDCDS,
acﬁvify P BCL2L11, MALT1, CARDS, TNFAIPS, SENP1, LEF1, TRIAP1, NLE1, USP47, SH3RF1, PERP, EGLN3, ACVR1C, ACER2
BP |G0:0000186 &C/f\';";‘(t;fgcot‘;vity 14/2564 475E-02 |CRK, F2R, JAK2, MAP3K1, MAP3K4, MAP3K5, MAP3K9, MAPK1, TGFBR1, ADAM9, MAP3K2, FRS2, TAOK1, LRRK2
BP |G0:0007632 |visual behavior 14/2564 475E-02 |APP, ATP1A2, CREB1, MTOR, HMGCR, HOXAL, KIT, MECP2, MEIS2, NF1, SLC1A2, DDHD2, SLC7A11, TANC1
negative
, regulation of ) ZFP36L1, CDK6, PTK2B, FBN1, GABPA, HOXAS5, HOXA9, INHBA, MEIS1, MEIS2, NF1, NFKBIA, PIK3R1, RARA, TLR4, MAFB,
BP  [GO:0045638 | Veloid cell 21/2564 480E-02 | TpiB1, TOB2, KLF13, NCAPG2. CDC73
differentiation
positive
, regulation of ) ANXAL, APP, CCND1, CCND2, CDC25A, DDX3X, HSPA2, MECP2, PBX1, RB1, ADAM17, UBE2E2, CUL4B, CUL3, RABL1A,
BP | GO:1901992 ( irvic cell cycle | 21/2564 480E-02 |p| cB1’ ANKRD17, TMOD3, DTL, KMT2E, MEPCE
phase transition
proteoglycan
BP | G0:0030166 | biosynthetic 17/2564 480E.02 |BMPR1B, BMPR2, EXTL3, IGF1, CHST3, FAM20B, HS3ST3B1, HS3ST1, UST, SLC35D1, GLCE, DSE, CHST12, HS6ST2, DSEL,
B3GAT2, HS6ST3
process
, response to ] ABL2, ATM, COL1A1, CREB1, PTK2B, FGFR2, GJAL, TNC, IGF2R, PTCH1, PTK7, RARA, RET, RORB, SOX9, WNT5A, YES1,
BP  [GO:0032526 || iinoic acid 24/2564 482802 |7NF35 FzD4, NCOAL, YAPL, SETX, OSR1, ACER2
specification of
BP |G0:0010092 |animal organ 10/2564 4.82E-02 |AR, FGFR2, HOXC11, RBPJ, MEF2C, ROBOL, SIX1, WNT2B, SPRY1, FRS2
identity
positive
regulation of
BP |G0:0031112 [ microtubule 10/2564 4.82E-02 |MAP1B, MECP2, MET, RACL, SPAST, CDK5R1, MAPREL, NIN, SLAIN2, NAV3

polymerization or
depolymerization




BP

GO0:0035115

embryonic
forelimb
morphogenesis

10/2564

4.82E-02

CACNAI1C, RUNX2, EN1, HOXA9, TBX3, RECK, TP63, NIPBL, ALX4, OSR1

BP

G0:0040001

establishment of
mitotic spindle
localization

10/2564

4.82E-02

KPNB1, PAFAH1B1, SPRY1, SPRY2, GPSM2, NDE1, BCCIP, MCPH1, NDEL1, UBXN2B

BP

G0:0048854

brain
morphogenesis

10/2564

4.82E-02

CDH2, FANCC, FOXO03, NF1, PAFAH1B1, PTEN, WNT5A, FZD3, AKT3, SHANK2

BP

G0:0071985

multivesicular
body sorting
pathway

10/2564

4.82E-02

RAB27B, VCP, EXPH5, LEPROTL1, CHMP2B, VPS36, CHMP5, VTAL, CHMP1B, SYTL4

BP

G0:1901890

positive
regulation of cell
junction
assembly

10/2564

4.82E-02

LIMS1, PTPRJ, RAC1, ROCK1, TSC1, VEGFA, NRP1, CLDN1, MAP4K4, FMN1

BP

G0:2000758

positive
regulation of
peptidyl-lysine
acetylation

10/2564

4.82E-02

BRCAL, GATAS, LIF, SMAD4, NAP1L2, PRKAAL, SNAI2, SOX4, RPS6KA5, AUTS2

BP

G0:0032060

bleb assembly

5/2564

4.83E-02

EMP1, MYLK, PMP22, ROCK1, ANO6

BP

G0:0033148

positive
regulation of
intracellular
estrogen
receptor
signaling
pathway

5/2564

4.83E-02

AR, FOXA1, MED1, SKP2, YAP1

BP

GO0:0035457

cellular response
to interferon-
alpha

5/2564

4.83E-02

AXL, GATAS, IFIT2, TPR, PDE12

BP

G0:0040015

negative
regulation of
multicellular
organism growth

5/2564

4.83E-02

ADRB1, FXN, PTCH1, STC2, SOCS2

BP

G0:0045628

regulation of T-
helper 2 cell
differentiation

5/2564

4.83E-02

ANXAL, BCL6, RARA, TNFSF4, SOCS5

BP

G0:0048096

chromatin-
mediated
maintenance of
transcription

5/2564

4.83E-02

CHEK1, SMARCD1, ARID1A, ZMIZ1, PABPCI1L

BP

G0:0060315

negative
regulation of
ryanodine-
sensitive
calcium-release
channel activity

5/2564

4.83E-02

CALM1, CALM2, CALM3, CLIC2, PKD2

BP

GO0:0060379

cardiac muscle
cell myoblast
differentiation

5/2564

4.83E-02

NRG1, RBPJ, REST, SRF, GREM1

BP

G0:0060525

prostate
glandular acinus
development

5/2564

4.83E-02

ESR1, FGFR2, FOXAL, TP63, FRS2




BP

G0:0070106

interleukin-27-
mediated
signaling
pathway

5/2564

4.83E-02

CANX, IL6ST, JAK2, STAT1, STAT3

BP

GO0:1902065

response to L-
glutamate

5/2564

4.83E-02

CREB1, FYN, OPA1, TMBIM6, BCL11A

BP

GO0:1902946

protein
localization to
early endosome

5/2564

4.83E-02

MSN, SORL1, EZR, NRP1, ROCK2

BP

GO0:1905668

positive
regulation of
protein
localization to
endosome

5/2564

4.83E-02

MSN, SORL1, EZR, ROCK2, ABHD17B

BP

G0:0008154

actin
polymerization or
depolymerization

41/2564

4.83E-02

ADD3, ARF1, ARF6, RHOA, CAPZA1, CAPZA2, DBN1, DIAPH1, EPSS8, F2RL1, PTK2B, FER, MTOR, JAK2, PRKCE, RAC1,
RASA1, SPTAN1, SPTBN1, TMSB4X, WASL, SEMAS5A, SLIT2, ARPC5, ACTRS, ABI2, ARPC1A, ARFGEF1, CDC42EP3,
NCKAP1, SWAP70, TMOD3, TMOD2, AP1AR, ENAH, SPIRE1, WHAMM, JMY, MTPN, RICTOR, FMN1

BP

G0:0032924

activin receptor
signaling
pathway

12/2564

4.83E-02

ACVR2B, BMPR2, FKBP1A, IGSF1, INHBA, SMAD2, SMAD7, SKI, TGFBR1, MAGI2, TGIF2, ACVR1C

BP

G0:0045429

positive
regulation of
nitric oxide
biosynthetic
process

12/2564

4.83E-02

EDN1, PTK2B, MTOR, HSP90AA1, HSP90AB1, INSR, JAK2, PKD2, PTGS2, PTX3, TLR4, DDAH1

BP

G0:0050850

positive
regulation of
calcium-
mediated
signaling

12/2564

4.83E-02

CALM1, CALM2, CALM3, ERBB3, NRG1, IGF1, PKD2, PTBP1, SLC9A1, CAMTAL, LMCD1, SPPL3

BP

GO0:0055026

negative
regulation of
cardiac muscle
tissue
development

12/2564

4.83E-02

G6PD, GJA1, JARID2, SMAD4, MEIS1, PPARA, PTEN, TGFBR2, YY1, FRS2, SOX6, SAV1

BP

G0:0016572

histone
phosphorylation

11/2564

4.83E-02

ATM, CCNA2, CHEK1, FMR1, JAK2, PRKAAL, PRKCA, PRKCB, HMGA2, BAZ1B, RPS6KA5

BP

G0:0046825

regulation of
protein export
from nucleus

11/2564

4.83E-02

GSK3B, PPM1A, PTPN14, SP100, TP53, TPR, XPO1, CTDSPL2, RBM22, XPO5, XPO4

BP

G0:0002467

germinal center
formation

6/2564

4.83E-02

BCL6, MEF2C, ADAM17, TNFAIP3, KLHL6, RC3H1

BP

G0:0007351

tripartite regional
subdivision

6/2564

4.83E-02

PCSK6, TBX3, WNT5A, FZD5, BASP1, FRS2

BP

G0:0008595

anterior/posterior
axis
specification,
embryo

6/2564

4.83E-02

PCSK6, TBX3, WNT5A, FZD5, BASP1, FRS2

BP

G0:0014856

skeletal muscle
cell proliferation

6/2564

4.83E-02

EPHB1, FGF2, JAK2, SIX1, STAT3, AKIRIN1




Rap protein

BP |G0:0032486 |signal 6/2564 4.83E-02 |CBL, RAP1B, RAP2A, RAP2B, RAPGEF2, RAP2C
transduction
. V(D)J ]
BP |G0:0033151 [ (L 6/2564 4.83E-02 |ATM, HMGB1, HMGB2, PRKDC, LEF1, BCL11B
regulation of
RNA polym_erase
BP [G0:0045898 grgfr‘{i‘tsig{i'gﬂo”a' 6/2564 4.83E-02 | CREB1, ESR1, HMGB1, TP53, ATF7IP, CAND1
complex
assembly
regulation of
. plasma ]
BP |G0:1903729 [PESTHE 6/2564 4.83E-02 |AR, MYH9, TGFB2, WASL, ASAP1, SYTL4
organization
positive
BP  |G0:2001028 |eQulation of 6/2564 4.83E-02 |FGF2, MET, TMSB4X, VEGFA, FGF18, SEMASA
' endothelial cell ' ' ' ’ ’ '
chemotaxis
regulation of
. CD8-positive,
BP |G0:2001185| i oh ST el 6/2564 4.83E-02 |RUNX1, RUNX3, CBFB, HFE, CD274, SH3RF1
activation
, osteoclast CA2, CREB1, FBN1, MTOR, GNAS, IREB2, MITF, NF1, NOTCH2, PAFAH1B1, PIK3R1, TFRC, KLF10, TLR4, TNFSF11,
BP | GO:0030316 | itterentiation 22/2564 4.88E-02 | g1i3pYDoA. GAB2, MAFB, TOB2, FOXP1, OSTM1, TMEM64
regulation of
. carbohydrate CLTC, EP300, PTK2B, MTOR, GSK3B, HAS2, IGF1, FOXK2, INSR, NFKB1, P2RY1, PPARA, KAT2B, EPM2AIP1, FAM3C,
BP  [GO:0043255 [} o\ nthetic 2212564 488E-02 | SORBS1, ARPP19, SMPD3, NLN, PPP1R3B, SESN2, SIK1
process
, oligodendrocyte MYRF, DAG1, DLX2, ERBB2, MTOR, NRGL1, ID2, ID4, KCNJ10, NF1, NTRK2, PTEN, PTPRZ1, SOX9, B4AGALT6, BAGALTS,
BP  [GO:0048709 | jitferentiation 22/2564 488E-02 | \ED12 TSPAN2, OLIG2, SOX6, FA2H, SLCA5A3
striated muscle BCL2, CSRP2, CXADR, DMD, EDN1, MTOR, G6PD, HNRNPU, IGF1, LOX, SMAD4, MEF2A, MEF2C, MYH10, PDGFRA, PPARA,
BP |G0:0055002 35/2564 4.92E-02 |PPP3CA, PRKARLA, MAP2K4, SGCB, SGCD, SIX1, SKI, SRF, TBX3, VEGFA, YY1, SORBS2, NEBL, PDLIMS5, AKAP13, TMODS3,
cell development
TMOD2, SIX4, MYLK3
positive
regulation of
8p | G0:0035794 | miochondial 16/2564 4.99E.02 SﬁézT,lBlD, ATF2, E2F1, GSK3B, PPP3R1, SLC9AL, TFDP1, TFDP2, TP53, TP53BP2, YWHAB, TP63, BCL2L11, TMEM14A,
membrane
permeability
BP |G0:0043550 rk?r?;éi“ggﬁ%';p'd 16/2564 4.92E-02 |PTK2B, FGF2, FGFR3, FLTL, KIT, PDGFRA, PIK3R1, PPP2R5A, RB1, RBL1, PIK3R3, SOCS2, SOCS6, SOCS5, VAV3, SOCS7
long-term
_ : APP, CREB1, EPHA4, EPHB2, PTK2B, GSK3B, MECP2, MME, NF1, NTRK2, SERPINE2, MAPK1, RELN, PTEN, SNAP25,
BP | G0:0060291 | synaptic 20/2564 5.00E-02 | Gral)7, SHANK?, SLE24A2, YTHDFL TSHZ3
potentiation
BMI1, BRCAL, CDC27, CKS1B, PHC2, LMO7, MKLN1, NEDD4, MED1, SKP1, SKP2, UBE2A, UBE2D1, UBE2D3, UBE2L3, VHL,
PCGF2, CUL5, GAN, CUL4B, CUL3, ENC1, CBX4, DCAF5, UBE4A, MED21, RNF14, RNF144A, RNF40, KLHL21, MED12,
cc | co-0000151 |ubiauitin ligase 83/2640 420510 | PDCDB, RANBPY, DCAF7, ZERL, WWP1, FBXW11, ARIH1, FBXL2, ARMCS, FBXL3, FBXLS, KLHL3, FBXO8, RNF11, CACYBP,
: complex : KLHL20, DTL, UBE2D4, YPEL5, DCUN1D1, KLHL24, GID8, USP47, CAND1, KLHL42, KLHL8, ZSWIM6, SMURF2, RMNDS5A,
FBXL17, GID4, DERL1, DCAF10, ZYG11B, CBLL1, PHC3, SPSB1, FBXO11, WDR26, KLHL15, PCGF5, SYVN1, KBTBDS,
KLHL13, DCUN1D3, RNF19B, UBR3, RNF217, RNF168, FBXO45, RNF144B, SPOPL
_ ACTB, ACTN1, ADAM10, ALCAM, ANXAL, ARF1, ARF6, RHOA, RND3, DST, CBL, SCARB2, CD44, CD151, CDC42, CDH2,
CcC | G0:0005925 | focal adhesion 107/2640 4.22E-10 |cCLTC, CSRP2, DAG1, EFNB2, PTK2B, FGFR3, FLNB, FLT1, GJAL, GNA12, HNRNPK, TNC, IGF2R, ITGAS, ITGA3, ITGAV,

ITGB8, JAK2, LASP1, LIMS1, LMO7, LPP, LRP1, MARCKS, MCAM, CD46, MME, MSN, MYH9, PPP1R12A, NPM1, DDR2,




PCBP2, PPP1CC, PRKAR2A, MAPK1, PTK7, PTPN12, RAC1, RALA, RPL22, RPS16, SLC9A1, SNTB2, ADAM17, VCL, EZR, VIM,
YES1, YWHAB, FZD1, PIP5K1A, SORBS2, NUMB, ADAMY, NRP1, MAP4K4, KIF23, AKAP12, ARPC5, ACTR3, SORBS1, GNA13,
NCKAP1, RAB10, RRAS2, ITGA1l, MTF2, MAPREL, RAB21, PALLD, MPRIP, CORO1C, FLRT3, FLRT2, REXO2, PABPC1, GIT1,
SENP1, SH3KBP1, DCTN4, ENAH, PARVA, TNS3, ARHGAP24, TNS4, DOCK?7, DIXDC1, LMLN, PHLDB2, ARL14EP

CcC

G0:0030055

cell-substrate
junction

108/2640

4.22E-10

ACTB, ACTN1, ADAM10, ALCAM, ANXA1, ARF1, ARF6, RHOA, RND3, DST, CBL, SCARB2, CD44, CD151, CDC42, CDH2,
CLTC, CSRP2, DAG1, DMD, EFNB2, PTK2B, FGFR3, FLNB, FLT1, GJAL, GNA12, HNRNPK, TNC, IGF2R, ITGAG, ITGAS, ITGAV,
ITGBS8, JAK2, LASP1, LIMS1, LMO7, LPP, LRP1, MARCKS, MCAM, CD46, MME, MSN, MYH9, PPP1R12A, NPM1, DDR2,
PCBP2, PPP1CC, PRKAR2A, MAPK1, PTK7, PTPN12, RAC1, RALA, RPL22, RPS16, SLC9A1, SNTB2, ADAM17, VCL, EZR, VIM,
YES1, YWHAB, FZD1, PIP5K1A, SORBS2, NUMB, ADAM9, NRP1, MAP4K4, KIF23, AKAP12, ARPC5, ACTR3, SORBS1, GNA13,
NCKAP1, RAB10, RRAS2, ITGA1l, MTF2, MAPRE1, RAB21, PALLD, MPRIP, CORO1C, FLRT3, FLRT2, REXO2, PABPC1, GIT1,
SENP1, SH3KBP1, DCTN4, ENAH, PARVA, TNS3, ARHGAP24, TNS4, DOCK7, DIXDC1, LMLN, PHLDB2, ARL14EP

CcC

GO0:0005924

cell-substrate
adherens
junction

107/2640

4.22E-10

ACTB, ACTN1, ADAM10, ALCAM, ANXA1L, ARF1, ARF6, RHOA, RND3, DST, CBL, SCARB2, CD44, CD151, CDC42, CDH2,
CLTC, CSRP2, DAGL1, EFNB2, PTK2B, FGFR3, FLNB, FLT1, GJAL, GNA12, HNRNPK, TNC, IGF2R, ITGAG, ITGA3, ITGAV,
ITGBS8, JAK2, LASP1, LIMS1, LMO7, LPP, LRP1, MARCKS, MCAM, CD46, MME, MSN, MYH9, PPP1R12A, NPM1, DDR2,
PCBP2, PPP1CC, PRKAR2A, MAPK1, PTK7, PTPN12, RAC1, RALA, RPL22, RPS16, SLC9A1, SNTB2, ADAM17, VCL, EZR, VIM,
YES1, YWHAB, FZD1, PIP5K1A, SORBS2, NUMB, ADAMY, NRP1, MAP4K4, KIF23, AKAP12, ARPC5, ACTR3, SORBS1, GNA13,
NCKAP1, RAB10, RRAS2, ITGA11, MTF2, MAPREL1, RAB21, PALLD, MPRIP, CORO1C, FLRT3, FLRT2, REXO2, PABPC1, GIT1,
SENP1, SH3KBP1, DCTN4, ENAH, PARVA, TNS3, ARHGAP24, TNS4, DOCK?7, DIXDC1, LMLN, PHLDB2, ARL14EP

CcC

GO0:0030426

growth cone

58/2640

6.93E-10

APBB2, APP, CALMS3, CBL, CTNND1, CXADR, DBN1, EPHA4, EPS8, PTK2B, FGF13, FMR1, GPM6A, HSP90AA1, HSP90AB1,
ITGA3, KIF5B, KIF5C, LRP1, MAP1B, MAP2, MYH10, MYO5A, MYO9A, PAFAH1B1, PCDH9, PTCH1, SNAP25, TIAM1, TSC1,
UTRN, USP9X, UNC5C, NRP1, CDK5R1, ARPC5, HNRNPR, BASP1, SHANK2, PALLD, KIF21B, SETX, DICER1, CBX6, NPTXR,
FLRT3, AUTS2, TMOD2, NIN, SSH1, TSHZ3, ALS2, TRAK2, ORAI2, CPEB4, NDEL1, DOCK7, LRRK2

CcC

G0:0033267

axon part

101/2640

6.93E-10

ACTB, ADCYAP1, ANK3, APBB2, APP, DST, DAGLA, CALM3, CBL, CTNND1, CXADR, DAG1, DBN1, EPHA4, EPS8, PTK2B,
FGF13, FMR1, GAD1, GLUL, GPM6A, GRIK3, HSP90AA1, HSP90AB1, ITGA3, KCNC2, KCNQ3, KIF5B, KIF5C, LRP1, MAP1B,
MAP2, MYH10, MYO5A, MYO9A, NRCAM, NTRK2, OPA1, OPHN1, PAFAH1B1, PCDH9, PRKCB, PTCH1, RAB27B, SCN8A,
SLC1A2, SNAP25, SPAST, SPTBNL1, TIAM1, TSC1, UTRN, USP9X, EEA1, UNC5C, NRP1, CDK5R1, KIF3B, RNF40, ARPCS5,
HNRNPR, BASP1, SLC9A6, AP3M2, AAK1, SHANK2, TPX2, RAB21, PALLD, UNC13A, KIF21B, SETX, KIF1B, SYT11, KIF13B,
DICER1, CBX6, NPTXR, SNAPIN, FLRT3, KIF4A, CNTNAP2, AUTS2, AP3M1, GIT1, TMOD2, KCNIP3, NIN, SSH1, ARLS8B,
TSHZ3, ALS2, TRAK2, ORAI2, CPEB4, NDEL1, DOCK7, TANC1, NAV1, LRRK2, TPRGI1L

CcC

G0:0030427

site of polarized
growth

58/2640

2.05E-09

APBB2, APP, CALMS3, CBL, CTNND1, CXADR, DBN1, EPHA4, EPS8, PTK2B, FGF13, FMR1, GPM6A, HSP90AA1, HSP90AB1,
ITGA3, KIF5B, KIF5C, LRP1, MAP1B, MAP2, MYH10, MYO5A, MYO9A, PAFAH1B1, PCDH9, PTCH1, SNAP25, TIAM1, TSC1,
UTRN, USP9X, UNC5C, NRP1, CDK5R1, ARPC5, HNRNPR, BASP1, SHANK2, PALLD, KIF21B, SETX, DICER1, CBX6, NPTXR,
FLRT3, AUTS2, TMOD2, NIN, SSH1, TSHZ3, ALS2, TRAK2, ORAI2, CPEB4, NDEL1, DOCK7, LRRK2

CcC

G0:0005635

nuclear envelope

113/2640

7.98E-09

ANXA4, APP, BCL2, BNIP2, DST, CCND2, CENPF, RCC1, GATAG6, GLE1, GNAQ, GNAZ, AGFG1, IGF2R, INSR, ITPR1, KPNB1,
KPNA3, KPNA4, IPO5, LBR, LMNB1, LMO7, SMAD1, NELL1, PAFAH1B1, PDE4D, RAN, TRA2B, SORL1, SPAST, TMPO, TPR,
UBEZ2I, XPO1, YEATS4, MTMRG6, VAPA, NRXN1, WTAP, IST1, MRPL19, SCRN1, RB1CC1, PGRMC2, NXF1, IPO7, SPIN1, FAF1,
CBX3, ZBTB1, ATF6, SEPHS1, XPO7, PHF8, UBXN4, ATP11B, PLCB1, BICD2, SYNE1, SUN1, PUM2, CTDNEP1, CBXS5,
GTPBP4, KPNAG, UNC50, NSMF, OSBPL3, ANKRD17, TOR1AIP1, CACYBP, SENP1, IPO11, PHF20, DTL, TMEM38B, TMEM33,
RIF1, AGPAT5, LRRC59, NDC1, TXLNG, NXT2, AGPAT3, PARP11, RTN4, TOR3A, XPO4, TMEM43, AKIRIN1, DNAJB14, EPC1,
TNKS2, POLR2M, NDEL1, SEH1L, DCTN5, PRPF38A, NAV3, MTDH, OSBPL6, TMEM170A, TBC1D20, TMEM18, TOR1AIP2,
PRICKLE2, NAPEPLD, CERS6, CNEP1R1, DPY19L4, NUP43, RGPD8

CcC

G0:0150034

distal axon

76/2640

1.27E-07

ACTB, ADCYAP1, APBB2, APP, CALM3, CBL, CTNND1, CXADR, DBN1, EPHA4, EPS8, PTK2B, FGF13, FMR1, GAD1, GLUL,
GPM6A, GRIK3, HSP90AA1, HSP90AB1, ITGA3, KCNC2, KIF5B, KIF5C, LRP1, MAP1B, MAP2, MYH10, MYOS5A, MYOO9A,
NTRK2, OPHN1, PAFAH1B1, PCDH9, PRKCB, PTCH1, SNAP25, TIAM1, TSC1, UTRN, USP9X, UNC5C, NRP1, CDK5R1,
RNF40, ARPC5, HNRNPR, BASP1, SLC9A6, AAK1, SHANK2, PALLD, UNC13A, KIF21B, SETX, SYT11, DICER1, CBX6, NPTXR,
FLRT3, AUTS2, GIT1, TMOD2, KCNIP3, NIN, SSH1, TSHZ3, ALS2, TRAK2, ORAI2, CPEB4, NDEL1, DOCK7, TANC1, LRRK2,
TPRGIL

CcC

GO0:0005769

early endosome

88/2640

1.48E-07

ADRB1, ANXAL, APP, ARF6, CLCN3, CLCN5, EPHA4, EPHBL1, F2R, F2RL1, GJAL, HFE, IGF2R, LDLR, LNPEP, LRP1, MME,
MYO1B, MYO5A, SLC11A2, NTRK2, OCRL, MAPK1, RAB1A, RET, SH3GL1, SNX1, SORL1, TFRC, TLR4, PTP4A1l, FZD5,
PTP4A2, PICALM, EEAL, STX7, NUMB, SNX4, NRP1, USP10, RABEP1, TGFBRAP1, LITAF, VPS26A, ZFYVE16, RABGAP1L,
ATP9A, WASF2, STAM2, GPNMB, SLC9AG6, VTI1B, EHD1, RAB21, UHRF1BP1L, SNX13, GGA3, ATP11B, ASTN2, DNAJC13,
SGK3, CNTNAP2, APPL1, RNF11, CD274, APH1A, RAB14, AP1AR, SLC30A10, PMEPAL, RAB22A, ARRDC3, WDFY1, ALS2,
GPR107, VPS33A, TRAK2, DERL1, PLEKHF2, STEAP4, SNX27, ANKRD27, MVB12B, MMGT1, NIPAL, PIKFYVE, NAPEPLD,
C8orf44-SGK3




CcC

G0:0030175

filopodium

37/2640

4.84E-07

APP, ARF6, CDC42, CXADR, DAG1, DMD, EPHA4, EPHB1, FGF13, FMR1, BAGALT1, GPM6A, UBEZ2K, INPPL1, ITGAG, ITGAS,
ITGAV, MAP2, MYO1B, MSN, MTM1, MYO5A, MYO10, UTRN, EZR, FZD3, UNC5C, CD302, ARL4C, ABI2, CBX6, NPTXR, NGDN,
OSBPL3, ENAH, RAPH1, ANTXR1

CcC

G0:0005667

transcription
factor complex

89/2640

4.84E-07

AHR, ZFHX3, BCL9, KLF5, RUNX2, RUNX1, RUNX3, CBFB, CREB1, E2F1, E2F3, EP300, ERCC1, ETS1, FOXF2, GATAG,
NR6AL, GTF2A1, GTF2H1, GTF3C2, HNRNPU, HOXA9, HSP90AB1, RBPJ, SMAD1, SMAD2, SMAD4, SMADS, SMAD7, MEF2A,
MEIS1, MXI1, NEUROD1, NFATC3, NFYB, NPAS2, NR4A2, PBX1, PITX1, PITX2, PKNOX1, POU2F1, POU3F2, PPARA, PRKDC,
RARA, RB1, RBL1, REL, SIX1, SKI, SOX2, SOX4, SOX9, STAT3, TAF5, TAF11, TAF13, TCF4, ZEB1, TCF12, TEAD1, TFDP1,
TFDP2, THRB, TP53, YY1, GTF3C4, MED17, MED26, CLOCK, MAFB, NR1D2, MED6, SRAL, YAP1, NFAT5, RCOR1, SATB2,
WWTRL1, TAF5L, HIPK2, LEF1, SIX4, ATF7IP, BDP1, ARNTL2, ALX4, NAA15

CcC

G0:0098978

glutamatergic
synapse

86/2640

4.84E-07

ABR, ACTB, ACTN1, ADAM10, ARF1, ARF4, ARF6, RHOA, ATP2B1, ATP2B2, ATP2B4, CANX, CDH11, CTNND1, DAG1, DBNL1,
EFNB2, EPHA4, EPHB1, EPHB2, EPS8, ERBB4, PTK2B, GPC4, MTOR, FYN, GPM6A, GRIK3, GRM3, GSK3B, NRG1, HIP1,
DNAJB1, JAK2, RAB8A, MYH10, MYO5A, NRCAM, OPHN1, P2RY1, PAK2, PCDHS8, PLCB4, PLCG1, PPP1CC, PPP2R2A,
PPP3CA, PRKAR1A, PURA, RAC1, RPL22, SH3GL1, SLC1A2, SNAP25, SPARC, SPTBN1, STAT3, STAU1, STXBP1, VAMP1,
TIAM1, VCP, WNT5A, YES1, FXR1, FZD4, DGKE, NUMB, RAB11A, NRP1, NRXN1, SV2A, UNC13A, PLCB1, GRIP1, NPTXR,
FLRT3, CHMP2B, TANC2, PCDH17, ABHD17B, ADAM22, PLEKHAS, CTTNBP2, LRRK2, FBX045

CcC

G0:0000790

nuclear
chromatin

90/2640

1.05E-06

ACTB, AR, ATRX, RUNX2, RUNX3, RCC1, CHD4, CREB1, CREBBP, CSNK2A1, E2F1, EN1, ESR1, EZH2, BPTF, FER, GABPA,
GATA3, HMGB1, HMGB2, HNRNPC, HNRNPK, SMAD2, SMAD4, MEF2A, MEF2C, MEF2D, NASP, PAWR, RARA, RB1, RBBP4,
SATB1, SNAI2, SMARCC2, SMARCD1, SMARCEL, SP1, SRF, SS18, STAT1, STAT3, TAF5, TCF4, TCF12, THRB, TP53, TRPS1,
UBEZ2A, YY1, PCGF2, KAT6A, NCOA3, NRIP1, CHAF1B, ARID1A, SMARCAS5, HAT1, CDK13, TP63, NCOA1, NCOR1, ZEB2,
HMGXB4, RAD50, RAD51AP1, BRD8, CBX1, CBX3, PLCB1, CBX5, SUZ12, KAT6B, NIPBL, NSMF, SS18L1, ZBTB7A, RSF1,
CHRACL, TIPIN, RIF1, PBRM1, ASXL2, GATAD2B, SAP130, TTC21B, ASXL3, KAT8, ACTR8, NACC2

cC

G0:0005819

spindle

84/2640

1.39E-06

APP, ATM, CALM1, CALM2, CALM3, CDC27, CDC42, CENPF, CLTC, DIAPH1, ECT2, GEM, GOLGA2, NR3C1, HNRNPU,
HSPA2, KIF11, MAP4, MID1, MYH9, MYH10, NPM1, PAFAH1B1, PKD2, MAPK1, RB1, SPAST, DYNLT3, TPR, TPT1, PTP4Al,
EVI5, SMC1A, CUL3, PKP4, CDC14A, RAB11A, KIF3B, KIF23, NCOR1, CEP104, CEP350, CEP170, KLHL21, FRY, STAG1,
STAG2, NEK6, SPIN1, CBX1, CBX3, MAPREL1, TPX2, KIF4A, EML2, GPSM2, DCTN4, NIN, DCDC2, YPELS5, NDE1, RIF1, ARLS8B,
YEATS2, MAP7D1, ACOT13, BCCIP, BIRC6, MTUS1, HECW2, KLHL42, TBL1XR1, MAP9, NDEL1, KATNAL1, RAB11FIP4,
KBTBD8, EFHC1, CCSAP, UBXN2B, NEK7, POC1B, MZT1, FAM110C

CcC

G0:0005911

cell-cell junction

104/2640

1.39E-06

ACTN1, ADD3, ANK3, ANXAL, APC, APP, SHROOM2, RHOA, ATP1A2, ATP1B1, CCND1, BMPR2, KRIT1, CDH2, CDH6, CDH11,
COL13A1, CTNND1, CXADR, DAG1, DBN1, DDX6, DSC2, DSG2, ECT2, EIF4G2, FGF13, GAB1, BAGALT1, GJAL, ITGAG,
KCNJ2, KIT, LIMS1, SMAD7, MYH9, MYOL1E, CLDN11, PCDH9, PIK3R1, PKD2, PLCG1, PMP22, PNN, PPP3CA, PKN2, PTK7,
PTPRJ, PTPRK, PTPRM, RAP1B, RAP2B, SLC9A1, STRN, ADAM17, TGFBR1, TIAM1, TJP1, VCL, VEGFA, FZD5, FZD4, PKP4,
CLDN1, VAPA, RAPGEF2, MAGI2, SV2A, ACTR3, WASF2, SORBS1, PDLIM5, FRS2, RAB10, CD2AP, CADM1, FLRT3, FLRT2,
CLIC4, CNTNAP2, TMODS3, UBN1, SH3KBP1, USP53, KLHL24, AHI1, ARHGAP17, FRMD4A, ASH1L, KIAA1210, RAP2C, PERP,
MPP5, WNK3, TMEM47, PARD6B, MTDH, FRMD6, AMOT, AMOTL1, TMEM®65, PIKFYVE, MAGI3, OCLN

CcC

G0:0031252

cell leading edge

94/2640

1.40E-06

ACTN1, APBB2, APC, APP, ARF1, ARF4, ARF6, RHOA, ATP2B1, ATP7A, DST, CD44, CDH2, CDK6, CTNND1, DAG1, DBN1,
DIAPH1, EEF1A1, EPSS8, PTK2B, FER, INPPL1, INSR, ITGAV, KCNC2, MKLN1, MTM1, MYH9, MYH10, MYLK, MYO5A, MYO10,
PAFAH1B1, PKD2, PLCG1, PKN2, PTPRJ, PTPRK, PTPRM, RAC1, RASA1, ROCK1, SLC1A2, SLC9AL, SNX1, SPTBN1,
ADAM17, TIAM1, TSC1, EZR, VIM, PIP5K1A, SORBS2, UNC5C, WASL, MTMRG6, SLK, SRA1, ARPCS5, ACTR3, ABI2, WASF2,
SPRY2, NCKAP1, AAK1, PALLD, SWAP70, WWC1, PSD3, SRGAP2, SLC39A14, CORO1C, CD2AP, GABARAPL1, CNTNAP2,
APPL1, SSH1, TRPM7, CCDC88A, ENAH, PARVA, RAB22A, SH3RF1, ALS2, PLEKHAL, RAPH1, MTMR9, NDEL1, ANTXR1,
PHLDB2, JMY, AMOT, AMOTL1

CcC

G0:0010008

endosome
membrane

107/2640

1.72E-06

ANXA1, ARF6, SCARB2, CLCN3, CLCNS5, CLTC, EPHA4, EPHB1, ERBB2, GRB14, INSR, LAMP1, LAMP2, LDLR, RABS8A,
MYO1B, SLC11A2, NTRK2, OCRL, PLD1, RAB27B, RAC1, RAP2A, RAP2B, RET, RPS27A, SH3GL1, SNX1, SORL1, TFRC,
TLR4, UBE2D3, FZD5, EEAL, STX7, SNX4, CD164, RAB11A, RABEP1, VAMP3, TMI9SF2, ITM2B, LITAF, SCAMP1, TMEMS59,
VPS26A, LAPTM4A, ARHGAP32, ZFYVE16, RNF144A, ATP9A, OPTN, STAM2, GPNMB, SLC9AG6, VTI1B, RAB10, EHD1,
RAB11FIP2, RAB21, TAB2, SNX13, GGA3, ATP11B, DNAJC13, ABCA5, MMD, CORO1C, CHMP2B, APPL1, GOLIM4, CD274,
VPS36, ABHD17B, APH1A, IRAK4, CHMP5, VTAL, RAB14, WDR44, TMEM106B, PLEKHB2, ARL8B, VPS53, SCYL2, PMEPAL,
CHMP1B, RAB22A, RAP2C, KIF13A, GPR135, VPS33A, PLEKHF2, STEAP4, SNX27, ANTXR1, RAB11FIP4, SPPL2A, LTV1,
MVB12B, MMGT1, OSBPL11, VTI1A, PIKFYVE, NAPEPLD, ZNRF2, TAB3

CcC

GO0:0035770

ribonucleoprotein
granule

60/2640

2.18E-06

ACTB, ZFP36L1, CDC42, DDX3X, DDX6, EIF2S1, FMR1, HNRNPK, HNRNPL, HNRNPU, HOXD10, KPNB1, CAPRIN1, MBNL1,
CNOT2, PABPC3, PCBP1, RAC1, ROCK1, RPL28, STAU1, TIAL1, VCP, FXR1, PABPC4, ROCK2, CLOCK, PUM1, G3BP2, PAN2,
CNOT1, SAMDA4A, TNRC6B, LARP4B, SYNE1, LARP1, PUM2, GIGYF2, AGO1, PABPC1, TAF5L, AGO2, TNRC6A, CNOT7,
BTBD1, OGFOD1, DCP1A, NUFIP2, TNRC6C, YTHDC2, PABPCI1L, MEX3A, LARP4, TRIM71, RC3H1, DCP2, AGO3, AGO4,
HNRNPA3, PAN3




transferase

ACVR2B, CCND1, CCNA2, CCND2, CCNG1, CCNT1, CCNT2, CDK6, CKS1B, ERCC1, GTF2A1, GTF2H1, IGF1R, INSR, MCM3,

complex. MAP3K5. PHKAL, PIK3C2A, PIK3C3, PIK3CB, PIK3CG, PIK3RL, PKM, PRKAAL, PRKARIA, PRKAR2A, RB1, REV3L, TAFS,
cc  |Go:0061695 | ansterring 66/2640 427E-06 | TAF11, TAF13, TGFBRL, TP53, PIK3R3, CDK13, SOCS2, CDK5R1, CCNE2, SOCS6, SOCS5, RBLCC1, SORBSL, POLR3F,
phospho! POLD3, CCNI, SIK2, TAF5L, SOCS7, POLRLD, ZBTB7A, CAB39, CHRACL, CCNJ, RPRD1A, SETD5, WDR41, POLR3B, BCCIP,
e ZNFX1, RPRD1B, CDC73, POLR2M, SESN2, POLR1B, ACVRIC, SIK1
eytoplasmic ACTB, ZFP36LL, CDC42, DDX3X, DDX6, EIF2S1, FMRL, HNRNPK, HNRNPU, HOXD10, KPNBL, CAPRINL, MBNLL, CNOT2,
_ . : PABPC3, PCBP1, RACL, ROCKL, RPL28, STAUL, TIALL, VCP, FXR1, PABPC4, ROCK2, CLOCK, PUML, G3BP2, PAN2, CNOTL,
CC | 600036464  ribonucleoprotein | - 57/2640 4.27B-06 | 5AMDAA, TNRCEB, LARP4B, SYNEL, LARPL, PUM2, GIGYF2, AGO1L, PABPCL, TAF5L, AGO2, TNRC6A, CNOT7, BTBDL,
g OGFOD1, DCP1A, NUFIP2, TNRC6C, PABPCLL, MEX3A, LARP4, TRIM71, RC3H1, DCP2, AGO3, AGO4. PAN3
_ cytoplasmic ] DDX3X, DDX6, EIF2S1, FMRL, HNRNPK, KPNBL, CAPRINL, MBNLL, PABPC3, ROCKL, STAUL, TIALL, VCP, PABPC4, PUML,
CC | GO:0010494 | Gross granule 2612640 4.27B-06 | G3pp2 LARP4B, LARP1, PUM2, GIGYF2, PABPCL, OGFOD1, NUFIP2, PABPCIL, LARP4, RC3H1
protein
, serine/threonine ITPR1, PPP1R12A, PPP1CC, PPP2R1B, PPP2R2A, PPP2R2C, PPP2REA, PPP2RSE, PPP3CA, PPP3R1, SHOC2, CTDNEPL,
CC  [GO:0008287 [\ sphatase 20/2640 L.O9E-05 | |ERs. PPP2R2D, PPP4R4, PPP1R3B, WDR82, PPP1R158, PPP4R2, CNEP1R1
complex
, phosphatase ] ITPRL, PPP1R12A, PPP1CC, PPP2R1B, PPP2R2A, PPP2R2C, PPP2REA, PPP2R5E, PPP3CA, PPP3R1, SHOC2, CTDNEPL,
CC | GO:1903293 | complex 20/2640 LO9E-05 | |ERs PPP2R2D, PPP4R4, PPP1R3B, WDRS2, PPP1R15B, PPP4R2, CNEPLR1
. PCG protein BMIL, CSNK2AL, PHC2, EZH2, JARID2, RBBP4, SKP1, YY1, PCGF2, CBX4, SCML2, MTF2, RYBP, CBX6, SUZ12, PHF19,
CC | GO0031519| omplex 20/2640 245B-05 | ASX12. PHC3, ASXL3, PCGF5
ABR, ADAML0, ADD3, ARF1, ATP2B2, BMPR2, CACNALC, CDH2, CTNNDL, DBNL, EFNB2, EPHA4, EPS8, ERBB4, PTK2B,
N FMRL, FYN, GRIA2, GRM3, DNAJBL, ITPRL, MAP1B, MAP2, MAP4, RAB8A. NRCAM, NSF, NTRK2, P2RY1, PAK2, PCBP2,
cc  |Go:0014069 [ROStEYNaP 75/2640 2.98E-05 |PLCB4, MAPKL, PTCHL, SH3GL1, SPTBNL, STAT3, STRN, TIAML, TSC1, FXR1, PKP4, EIF3A, CDK5R1, DCLK1, ARHGAP32,
y MAGI2, PJA2, PDLIMS, CPEB3, SHANK2, SYT11, PSD3, SRGAP2, CHMP2B, NSMF, TANC2, PCLO, MINKL, ABHD17B, BCL11A,
ADAM22, PLEKHAS, SEMA4C, CAMK2N1, ANKS1B, GOPC, RTN4, PRR12, MIB1, ALS2, CPEB4, TANCL1, FBX045, HNRNPA3
CDC42, CLTC, DIAPHL, ECT2, GEM, GOLGA2, HNRNPU, KIFL1, MAP4, PKD2, MAPKL, DYNLT3, TPR, SMC1A, PKP4, CDCL4A,
cc  |G0:0072686 | mitotic spindie 34/2640 3.04E-05 |KIF23, NCORL, STAGL, STAG2, MAPREL, TPX2, EML2, GPSM2, NIN, DCDC2, YPELS, YEATS2, BCCIP, HECW2, TBLLXRL,
MAP9, EFHC1, CCSAP
o Kiase ACVR2B, CCND1, CCNA2, CCND2, CCNGL, CCNTL, CCNT2, CDK6, CKS1B, GTF2HL, IGFIR, INSR, MAP3K5, PHKAL,
cc  |Go:902011 [Protein k 34/2640 3.04E-05 |PRKAAL PRKARIA, PRKAR2A, RBL, TGFBR1, CDK13, CDK5R1, CCNE2, RB1CC1, SORBS1, CCNI, SIK2, ZBTB7A, CAB39,
P CCNJ, WDR41, BCCIP, SESN2, ACVRIC, SIK1
ABR, ADAM10, ADD3, ARF1, ATP2B2, BMPR2, CACNALC, CDH2, CTNNDL, DBN1, EFNB2, EPHA4, EPS8, ERBB4, PTK2B,
evmmetric FMRL, FYN, GRIA2, GRM3, DNAJBL, ITPR1, MAP1B, MAP2, MAP4, RAB8A. NRCAM, NSF, NTRK2, P2RY1, PAK2, PCBP2,
cc | Go:0032279 3SyMMe 75/2640 4.38E-05 |PLCB4, MAPKL, PTCH1, SH3GL1, SPTBNL, STAT3, STRN, TIAML, TSCL, FXRL, PKP4, EIF3A, CDK5R1, DCLK1, ARHGAP32,
ynap MAGI2, PJA2, PDLIMS5, CPEB3, SHANK2, SYT11, PSD3, SRGAP2, CHMP2B, NSMF, TANC2, PCLO, MINKL, ABHD17B, BCL11A,
ADAM22, PLEKHAS, SEMA4C, CAMK2N1, ANKS1B, GOPC, RTN4, PRR12, MIB1, ALS2, CPEB4, TANCL1, FBX045, HNRNPA3
ACTB, ADD3, SHROOM2, ARF6, RHOA, RND3, ASPH, DST, CALDL1, CAPZAL, CAPZA2, CDC42, CDH2, CTNNDL, DBNL,
EEF1AL, EPS8, PTK2B, FER, FGFR2, FLNB, GADL, HFE, HIP1, LASP1, MARCKS, MKLNZ, MYH9, MYH10, MYO58, MYO10,
cc | c0:0005938 | cell cortex 71/2640 5.82E-05 |NEDD4, PAFAH1B1, PKD2, SPTANL, SPTBNL, TSCL, UTRN, EZR, WASL, AKAP12, ARHGAP32, RIMS3, CD302, ACTR3, FRY,
EXOC5. RAB10, AKAP13, MAPREL, RIMS1, UNC13A. FNBP1, ASTN2, RHOQ, CORO1C, NSMF, RAI14, PCLO, GPSM2, DCTN4,
DCDC2, FNBPIL, LANCL2, SPIREL, CTTNBP2, PARD6B, PHLDB2, WIPF2, FRYL, FAM110C
AP1GL, APP, ARF6, HFE, KCNKL, RABBA, MYOB5A, MYO5B, SLC11A2, RACL, RAN, RAP2A, RAP2B, SORLL, TFRC, EEAL,
ce | co0ossosr | recyeing 2612640 LolE.oa | STX7. RAB1IA, RABEPL VAMP3, SCAMPL, ATP9A, OPTN, SLCIAG, VTILB, RABLO, EHD1, RABLIFIP2, AVLY, GGA3, ATP11B,
' endosome : SYT11, GPR161, SGK3, RNF11, CD274, ABHD17B, RAB14, PLEKHB?2, VPS53, SLC30A10, RAP2C, RABL1FIP1, RABL1FIP4,
ATP11C, C80rf44-SGK3
APP, ARF6, ATP6V1A, ATP7A, CA2, CD44, CDC42, CXADR, DAGL, DMD, EPHA4, EPHBL, EPS8, FGF13, FMRL, BAGALTL,
ce | coooossss |actinbasedcell | oo LolE.0a | GPMBA, UBE2K, FOXAL INPPLL, ITGAG, ITGA3, ITGAV, MAP2, MYO1B, MSN, MTM1, MYOSA, MYO10, PAFAH1BL, PDGFRA,
' projection : ATP8B1, UTRN, EZR, FZD3, CDC14A, UNC5C, SLC4A7, DOCK4, CD302, ARLAC, ABI2, KIF13B, CBX6, NPTXR, CLIC4, NGDN,
OSBPL3, ENAH, RAPHL, ANTXRL, LRRK2
ABR, ADAM10, ADD3, ARF1, ATP2B2, BMPR2, CACNALC, CDH2, CTNNDL, DBN1, EFNB2, EPHA4, EPS8, ERBB4, PTK2B,
ce | co0000s72 |Postsynaptic 712640 L0lE.04 | FMRL FYN, GABRB2, GRIA2, GRM3, DNAJBL, ITPR1, MAP1B, MAP2, MAP4, RABBA, NRCAM, NSF, NTRK2, P2RY1, PAK2,

specialization

PCBP2, PLCB4, MAPK1, PTCH1, SH3GL1, SPTBN1, STAT3, STRN, TIAM1, TSC1, YES1, FXR1, PKP4, EIF3A, CDK5R1, DCLK1,
ARHGAP32, MAGI2, PJA2, PDLIM5, CPEB3, SHANK2, SYT11, PSD3, SRGAP2, CHMP2B, NSMF, TANC2, PCLO, MINK1,




ABHD17B, BCL11A, ADAM22, PLEKHAS, SEMA4C, CAMK2N1, ANKS1B, GOPC, RTN4, PRR12, MIB1, ALS2, CPEB4, TANC1,
FBXO045, HNRNPA3

CcC

G0:0044309

neuron spine

45/2640

1.01E-04

ADAM10, APP, ARF4, RHOA, ATP1A2, ATP2B1, CANX, CDC42, CTNND1, EPHA4, PTK2B, FMR1, GPM6A, GRIA2, GRM3,
DNAJB1, KCNJ2, MAP1B, RAB8A, MYH10, NEDD4, NTRK2, OPHN1, PPP1CC, PPP3CA, PTEN, RAC1, STRN, TIAM1, FXR1,
EEA1, CDK5R1, ARHGAP32, ABI2, SLC9A6, SHANK2, SYT11, SRGAP2, ASAP1, ABHD17B, DOCK10, ANKS1B, ALS2, CPEB4,
CTTNBP2

CcC

G0:0005802

trans-Golgi
network

57/2640

1.08E-04

ADAM10, AP1G1, APP, ARF1, ARL1, ATP7A, BICD1, CLTC, GOLGA4, IGF2R, RAB8A, MME, MYO1B, OCRL, RAB6A, RAC1,
SNAP25, SORL1, TGFBI, VAMP4, RAB11A, AP1S2, VAMP3, CHST3, SCAMP1, USP6NL, ATP9A, OPTN, COG5, ARFGEF1,
TGOLNZ2, RAB10, RAB21, NMNAT2, GGA3, ATP11B, NBEA, KLHL20, RAB30, RAB14, GOLPH3L, VPS53, CCDC91, PI4K2B,
WDR11, BIRC6, SCOC, KIF13A, GOLPH3, SLC10A7, PLEKHAS, LRRK2, VTI1A, FAM91A1, ARL5B, ATP11C, YIPF6

CcC

G0:0030027

lamellipodium

49/2640

1.10E-04

APBB2, APC, APP, RHOA, CD44, CDH2, CTNND1, DAG1, DBN1, PTK2B, FER, INPPL1, ITGAV, MYH10, MYLK, MYO10, PKD2,
PLCG1, PKN2, PTPRM, RAC1, ROCK1, SLC9A1, SNX1, TSC1, PIP5K1A, SORBS2, UNC5C, WASL, ARPC5, ACTRS, ABI2,
WASF2, NCKAP1, PALLD, SWAP70, SRGAP2, SLC39A14, CORO1C, SSH1, CCDC88A, ENAH, PARVA, SH3RF1, ALS2, RAPH1,
ANTXR1, AMOT, AMOTL1

CcC

GO0:0120111

neuron
projection
cytoplasm

2712640

1.51E-04

DST, CANX, FMR1, GRIK3, HNRNPU, KIF5B, KIF5C, MAP2, OPA1, PAFAH1B1, MAPK1, PURA, RAB27B, MAP2K4, SPAST,
KIF3B, AP3M2, RAB21, KIF1B, SNAPIN, GABARAPL1, KIF4A, AP3M1, ARL8B, TRAK2, NDEL1, LRRK2

CcC

GO0:0016363

nuclear matrix

32/2640

1.90E-04

CENPF, HLCS, HNRNPA2B1, HNRNPU, JAK2, LMNB1, RNASEL, SATB1, ATXN1, ATXN7, SPARC, TP53, VIM, YY1, YEATS4,
SMCI1A, ENC1, HAT1, DCAF7, STAG1, ARFGEF1, SORBS1, STAG2, SATB2, KIF4A, CLIC4, NSMF, FIGN, PRPF40A, ZNF703,
KATS8, ZNF326

CcC

G0:0098984

neuron to neuron
synapse

76/2640

2.06E-04

ABR, ADAM10, ADD3, ARF1, ATP2B2, BMPR2, CACNA1C, CDH2, CTNND1, DBN1, EFNB2, EPHA4, EPS8, ERBB4, PTK2B,
FMRL1, FYN, GRIA2, GRM3, DNAJB1, ITPR1, MAP1B, MAP2, MAP4, RAB8A, NRCAM, NSF, NTRK2, P2RY1, PAK2, PCBP2,
PLCB4, MAPK1, PTCH1, SH3GL1, SPTBN1, STAT3, STRN, TIAM1, TSC1, FXR1, PKP4, EIF3A, CDK5R1, DCLK1, ARHGAP32,
MAGI2, PJA2, PDLIM5, RAPGEF4, CPEB3, SHANK2, SYT11, PSD3, SRGAP2, CHMP2B, NSMF, TANCZ2, PCLO, MINK1,
ABHD17B, BCL11A, ADAM22, PLEKHAS, SEMA4C, CAMK2N1, ANKS1B, GOPC, RTN4, PRR12, MIB1, ALS2, CPEB4, TANC1,
FBX045, HNRNPA3

CcC

G0:0098793

presynapse

99/2640

2.93E-04

ACTB, ADAM10, ADCYAP1, APP, ARF6, ATP2B1, ATP2B2, ATP2B4, BDNF, CALM3, CANX, CDH2, CLCN3, CTNND1, EFNB2,
EPHA4, EPHB2, CLN8, ERBB4, GPC4, FMR1, GAD1, GLUL, GPM6A, GRIK3, GRM3, HIP1, KCNC2, KCNJ3, KCNJ10, LAMP1,
RABS8A, MME, NF1, NTF3, NTRK2, OPHN1, P2RY1, PCDH8, PPP1CC, PRKCB, RAB3B, RAB27B, RPL22, SH3GL1, SLC1A2,
SLC6AL, SNAP25, STXBP1, VAMP1, SYPL1, FZD3, FOSL1, PICALM, STX7, VAMP4, CDK5R1, VAMP3, NRXN1, SCAMP1,
RIMS3, RNF40, SV2A, DNM1L, HNRNPR, SLC9AG, VTI1B, RAB10, AAK1, RIMS1, UNC13A, SYT11, DMXL2, WDR7, SNAPIN,
FLRT3, PNISR, SLC17A5, PCDH17, PCLO, GIT1, KCNIP3, APH1A, TRAPPC4, SEMA4C, KCTD16, NDEL1, CTTNBP2, KIAA1109,
TANC1, KCTD12, FCHO2, LRRK2, TPRGLL, SYNPR, STXBP5, VTI1A, FBX045, ZNRF2

CcC

G0:0031965

nuclear
membrane

66/2640

3.01E-04

ANXA4, BCL2, CCND2, RCC1, GATAG6, GLE1, GNAQ, ITPR1, KPNB1, KPNA4, LBR, LMNB1, SMAD1, PAFAH1B1, PDE4D,
TRAZ2B, SPAST, TPR, XPO1, YEATS4, VAPA, NRXN1, WTAP, MRPL19, SCRN1, RB1CC1, SPIN1, CBX3, ZBTB1, SEPHSI1,
PHF8, ATP11B, PLCB1, SYNE1, SUN1, PUM2, CTDNEP1, GTPBP4, UNC50, NSMF, OSBPL3, ANKRD17, TOR1AIP1, SENP1,
PHF20, DTL, TMEM38B, RIF1, NDC1, TXLNG, TMEM43, AKIRIN1, DNAJB14, EPC1, DCTN5, PRPF38A, NAV3, MTDH, OSBPLS,
TBC1D20, TMEM18, TOR1AIP2, PRICKLE2, CERS6, CNEP1R1, DPY19L4

CcC

G0:0043197

dendritic spine

43/2640

3.27E-04

ADAM10, APP, ARF4, RHOA, ATP1A2, ATP2B1, CANX, CDC42, CTNND1, EPHA4, PTK2B, FMR1, GPM6A, GRIA2, GRM3,
DNAJB1, KCNJ2, MAP1B, RAB8A, MYH10, NEDD4, NTRK2, OPHN1, PPP1CC, PPP3CA, PTEN, RAC1, STRN, TIAM1, FXR1,
CDK5R1, ARHGAP32, ABI2, SHANK2, SYT11, SRGAP2, ASAP1, ABHD17B, DOCK10, ANKS1B, ALS2, CPEB4, CTTNBP2

CcC

G0:0044295

axonal growth
cone

13/2640

3.91E-04

EPHA4, GPM6A, HSP90AAL, HSP90AB1, KIF5B, KIF5C, LRP1, MYO9A, PTCH1, TIAM1, FLRT3, NIN, TRAK2

CcC

GO0:0017053

transcriptional
repressor
complex

26/2640

3.95E-04

CCND1, CHD4, CSNK2A1, HMGB1, RBPJ, ARID4A, RBBP4, REST, SKI, SP1, SP3, YWHAB, SMARCA5, NCOR1, BAZ2A,
DDX20, SPEN, RCOR1, CBX5, RLIM, ZBTB7A, DEPDC1, GATAD2B, TBL1XR1, LIN52, JAZF1

CcC

G0:0043025

neuronal cell
body

99/2640

4.34E-04

ADAM10, ADCYAP1, ALCAM, APP, ATP2B1, ATP7A, BMPR1A, BMPR1B, BMPR2, CACNALC, CANX, CDC42, EPHA4, EPHAS5,
EPHB2, ACSL4, PTK2B, FLNB, FMR1, MTOR, GDI1, GLUL, GPM6A, GRIK3, HCFC1, AGFG1, HSP90AA1, HSP90AB1, DNAJB1,
IL6ST, INSR, KCNC2, KCNJ2, KCNK1, KCNN3, KIF5C, LAMP1, LRP1, MAP1B, MAP2, RAB8A, MME, MYH10, MYO5A, MYO10,
PAFAH1B1, SERPINI1, PRKAAL, MAPK1, PTPRK, PURA, RET, MAP2K4, SLC2A3, STAU1, STRN, TGFB2, TIAM1, FZD5, FZD3,
FXR1, PICALM, UNC5C, NRP1, CDK5R1, NRXN1, AKAP12, RAPGEF2, SV2A, RBM8A, VTI1B, PGRMC1, SHANK2, TPX2,
ASTN2, ADNP, CBX6, NPTXR, BRD1, ATXN10, NSMF, CNTNAP2, GIGYF2, STRN3, UBXN1, SLC38A2, KLHL24, CAMK2N1,
RTN4, ALS2, ELOVLS5, TMPRSS3, TRAK2, POLR2M, NDEL1, TANC1, EFHC1, LRRK2, VTI1A




protein

ACTB, CREBBP, EP300, HCFC1, TAF5, BRPF1, KAT6A, YEATS4, KAT2B, BRDS, KAT6B, BRD1, TAF5L, BRPF3, PHF20, RSF1,

CC |GO:0031248 23%'@3“5“”""“ 28/2640 4.94E-04 |51 2" MRGBP, KANSL3, YEATS2, MEAF6, NAA25, NAALS, NAASO, EPC1, KAT8, NAA30, KANSL1L
_ acetyltransferase ] ACTB, CREBBP, EP300, HCFCL, TAF5, BRPFL, KAT6A, YEATS4, KAT2B, BRDS, KAT6B, BRD1, TAF5L, BRPF3, PHF20, RSFL,
CC | GO:1902493 | o plex 28/2640 4.94E-04 |51 2" MRGBP, KANSL3, YEATS2, MEAF6, NAA25, NAALS, NAASO, EPC1, KATS, NAA30, KANSLIL
vioblasmic side ACP1, RHOA, ATP2B1, EEF1AL, PTK2B, FER, FKBP1A, FRK, FYN, G6PD, GEM, GNAL2, GNAI2, GNAI3, GNAQ, GNAS, GNAZ,
cC | Go:0ogsse2 |SYtoplasmic o 4412640 4.94E-04 |GNBL, HIPL, KIT, PKD2, PPP3CA, PTEN, PTPN3, PTPN4, SNAP25, TIAM1, EZR. YES1, PTP4AL. PKP4, LITAF, EPM2AIP1,
GNA13, RAB21, CBX6, NPTXR, GNG13, ERRFI1, GNG12, ESYT2, SPPL2A, LRRK2, SPPL3
ARF6, RHOA, CDC42, CENPF, CTNNDL, ECT2, GDIL, GEM, GNAI2, GNAI3, HNRNPU, RAB8A, MYH10, PIK3C3, PIK3CB,
cc  |50:0030496 | midbody 43/2640 5.14E-04 |PPP1CC, PKN2, PTCHL, RALA, RAN, RAP2A, SPAST, TACCL, PKP4, KIF3B, KIF23, IST1, EXOC5, ZFYVE26, KIF4A, CLICA,
YPELS, SSH1, TTC19, CEP55, ARL8B, MBD5, CHMP1B, BIRC6, KIF13A, RABL1FIP4, LZTS2, KLHL13
uclear CENPF, DAGL, HLCS, HNRNPAZ2BL, HNRNPU, JAK2, LMNBL, MAP2, RNASEL, SATBL, ATXNL, ATXN7, SPARC, TP53, TPR,
cC | GO:0034399 MU 35/2640 535E-04 |VIM, YY1, YEATS4, SMC1A, ENC1, HAT1, DCAF7, STAGL, ARFGEF1, SORBS1, STAG?2, SATB2, KIF4A, CLIC4, NSMF, FIGN,
periphery PRPF40A, ZNF703, KATS, ZNF326
uclear BCL9, RUNXL, RUNX3, CBFB, CREBL, E2F1, E2F3, ERCCL, GTF2AL, GTF2H1, GTF3C2, HNRNPU, SMAD2, SMAD4, MXIL,
, - NEURODL, NFATC3, NFYB, PBX1, POU2F1, PPARA, RARA, RB1, SOX2, SOX4, SOX9, STAT3, TAF5, TAF11, TAF13, TCF4,
CC | G0O:0044798 | transcription 48/2640 544E-04 | 1CF12 TEAD1, TFDP1, TFDP2, THRB, TP53, GTF3C4, MED17, MED26, NR1D2, MED6, YAPL, NFAT5, TAF5L, HIPK2, LEFL,
factor complex BDP1
CUl3-RING
cc  |G0:0031463 | ubiquitin ligase 15/2640 558E-04 | GAN, CUL3, ENCL, KLHL21, PDCD6, ARIH1, KLHL3, KLHL20, KLHL24, KLHL42, KLHL8, KLHL15, KBTBDS, KLHL13, SPOPL
complex
_ ATRX, MTOR, MKNK2, PTEN, RB1, RNF4, SATBL, SKI, SUMO3, SP3, SP100, TDG, TP53, UBE2I, ZMYM2, USP7, KAT6A,
CC | G0:0016605 | PML body 28/2640 L.OOE-03 | pas2, N4BP1, HIPK3, CBX5, ZNF451, KLHL20, HIPK2, UBNL, RNF111, RPAIN, TP53INP1
RNA polymerase BCL9, RUNXL, RUNX3, CBFB, CREBL, E2F1, E2F3, ERCCL, GTF2AL, GTF2H1, HNRNPU, SMAD2, SMAD4, MXI1, NEURODL,
cc | G0:0090575 | I transcription 4012640 1.17E-03 |NFYB, PBX1, POU2FL, PPARA, RARA. RBL, STAT3, TAF5, TAF11, TAF13, TCF4, TCF12, TEADL, TFDP1, TFDP2, THRB, TP53,
factor complex MED17, MED26, NR1D2, MEDS6, YAPL, TAF5L, HIPK2, LEF1
AP1GL, APP, AREG, ARFL, ATP7A, SCARB2, CLTC, EDNL, EREG, GADL, GOLGA2, HIPL, IGF2R, IL7R, LDLR, LRPL, RABEA,
MYOLE, OCRL, PIK3C2A, RAB27B, TERC, WNT5A, FZD5, PICALM, FZD4, USO1, NUMB, VAMP4, VAMP3, SCAMPY, SEC24C,
cc | G0:0030135 | coated vesicle 62/2640 1.31E-03 |SEC16A, PDCD6, CNIH1, VTI1B, TGOLN2, TMED10, SEC23IP, AAKL, SEC31A, ASTN2, DDHD2, TMED3, SH3BP4, NECAPL,
TMEDS, ERGIC2, RAB14, SCYL2, CCDC88A, SARLA, GOPC, GPR107, VPS33A, MCFD2, FCHO2, VTI1A, DENND1B, VMA21,
TMED4, YIPF6
SWI/SNF
. . CHD4, CSNK2AL, EN1, BPTF, RB1, RBBP4, SMARCC2, SMARCD1, SMARCEL, SS18, YY1, ARID1A, SMARCAS, HMGXB4,
CC | G0O:0070603 igfneprf;r(”"y'type 23/2640 1.338-03 | gRrpg’ SUZ12, SS18L1, ZBTB7A, RSF1, CHRACL, PBRM1, GATAD2B, ACTR8
_ ATP1A2, ATP1B1, CHD4, CSNK2AL, EN1, BPTF, RB1, RBBP4, RFCL, SLC9AL, SMARCC2, SMARCDL, SMARCEL, SS18, VCP,
CC | GO:1904949 | ATPase complex | 28/2640 1.36E-03  |yy1, ARID1A, SMARCAS, HMGXB4, BRD8, SUZ12, SS18L1, ZBTB7A, RSF1, CHRACL, PBRM1, GATAD2B, ACTR8
aoical iunction ANK3, APC, SHROOM2, RHOA, CCNDL1, CTNNDL, CXADR, ECT2, CLDN1L, PMP22, PKN2, RAP2B, STRN, TGFBRL, TJPL,
cC | G0:0043296 |2PIc2 1Y 36/2640 1.38E-03 | FzD5, CLDNL, VAPA, RAPGEF2, MAGI2, SORBSI, UBNL, USP53, ARHGAP17, FRMD4A, ASH1L, RAP2C, MPP5, WNK3,
P PARD6B, MTDH, FRMD6, AMOT, AMOTL1, MAGI3, OCLN
hromosome APC, ATRX, CENPF, DYNCLLI2, FMRL, HNRNPU, PPP1R12A, ORC2, PAFAH1BL, PPP1CC, PPP2R5A, SUMO3, DYNLTS,
ce | co000077s [oaromosome, 45/2640 LasE.0a | TP53BPL TPR, XPOL, SMCIA, KAT2B, BAZIB, BUBS3, STAGL, CTCF, STAG2, CBXL, CBX3, PDS5B, FBXO28, PDS5A, CBX5,
: o : NGDN, SS18L1, DCTN4, NDEL, ZNFX1, CENPK, NCAPG, MEAF6, CENPO, NDEL1, SEH1L, KAT8, PHF6, DCTN5, SPC24,
NUP43
basolateral ANK3, ANXAL, ATP1B1, ATP2B1, ATP2B4, ATP7A, BMPR2, DST, CA2, CD44, CDH2, CXADR, DAGL, ERBB2, ERBB3, ERBB4,
ce  |coootsars | oot 2012640 L7oE.03 | BAGALTL, HPGD, HSPSOABL, ILER, ITGAG, ITGA3, KCNC2, KCNJ10, LDLR, LRP1, MET, MSN, P2RY1, PKD2, SLCIAL,
: P e : SLC14AL, TFRC, TIPL, EZR, NUMB, SLCAA4, ADAMO, MAP7, SLC7A6, CLDN1, SLCAA7, SLC23A2, SLC12A6, CADML, DSTYK,
STK39, SLC16A10, SLC41AL
Golui-associated ADAML0, AP1GL, APP, AREG, ARFL, ATP7A, CLTC, GJAL, GOLGA2, IGF2R, RAB8A, OCRL, RAB27B, USOL, ITM2B, SEC24C,
cc  |Go:0005798 | G0l9 4212640 1.79E-03 | SECL6A, PDCD6, CNIH1, VTI1B, TGOLN2, TMED10, SEC23IP, SEC31A, DDHD2, TMED3, RHOQ, TMED5, ERGIC2, RAB14,

vesicle

ZDHHC13, CCDCB88A, SAR1A, GOPC, SPPL2A, MCFD2, LRRK2, SPPL3, VTI1A, VMA21, TMED4, YIPF6




serine/threonine

ACVR2B, CCND1, CCNA2, CCND2, CCNG1, CCNT1, CCNT2, CDK6, CKS1B, GTF2H1, PHKA1, RB1, TGFBR1, CDK13,

CC  |GO:1902554 Emz'l’;)'f'”ase 25/2640 1.89E-03 | cpKsR1. CCNE2, RB1ICC1, CCNI, ZBTB7A, CAB39, CCNJ, WDR41, BCCIP, SESN2, ACVRIC
AP1GL, ATP6VIA, SCARB2, CLCN5, CLTC, EEF1AL, STOM, MTOR, BAGALT1, GNAI3, GNAQ, GNB1, HSP90ABL, IGF2R,
LAMP1, LAMP2, LDLR, LNPEP, LRP1, SLC11A2, NSF, PLD1, RAB2A, RAP1B, VLDLR, STX7, CD164, NAPG, AP1S2, SPAGY,
cc | co0ous7es |lysosomal 2212640 Loag.oa | VAPA, LITAF, TMEMS9, ATP6VIGL, LAPTMA4A, VTI1B, GLIPRL, ATP11B, DNAJC13, SZT2, ABCAS, ZFYVE26, MMD, SNAPIN,
' membrane : SLC17A5, AP3M1, OSTM1, RAB14, ATP6V1H, TMEM106B, ARL8B, WDR41, DRAM1, WDR11, TMEM30A, GOPC, SLC7A14,
GNB4, VPS33A, LPCAT1, CYBRDY, ITM2C, SEH1L, MAGT1, SPPL2A, ABCC10, VASN, DRAM2, C120rf66, ABCA13, ZNRF2,
ATP11C
AP1G1, ATP6V1A, SCARB2, CLCNS, CLTC, EEF1AL, STOM, MTOR, BAGALT1, GNAI3, GNAQ, GNB1, HSP90AB1, IGF2R,
LAMP1, LAMP2, LDLR, LNPEP, LRP1, SLC11A2, NSF, PLD1, RAB2A, RAP1B, VLDLR, STX7, CD164, NAPG, AP1S2, SPAGO,
cc | conossssa |t vacuole 7912640 »08E.03 | VAPA. LITAF, TMEMS9, ATP6VIG1, LAPTM4A, VTILB, GLIPR1, ATP11B, DNAJC13, SZT2, ABCAS, ZFYVE26, MMD, SNAPIN,
: membrane : SLC17A5, AP3M1, OSTM1, RAB14, ATP6V1H, TMEM106B, ARL8B, WDR41, DRAM1, WDR11, TMEM30A, GOPC, SLC7A14,
GNB4, VPS33A, LPCAT1, CYBRD1, ITM2C, SEH1L, MAGT1, SPPL2A, ABCC10, VASN, DRAM2, C120rf66, ABCA13, ZNRF2,
ATP11C
ADAM10, AP1G1, APP, AREG, ATP7A, BDNF, CALM3, CLCN3, CLTC, EDN1, FGFR3, IGF1, IGF2R, ITPRL, LAMP1, RABSA,
MME, NTF3, RAB1A, RAB3B, RAB6A, RAB27B, SNAP25, SNTB2, VAMP1, SYPL1, PICALM, STX7, USO1, VAMP4, RAB11A,
, . VAMP3, SCAMP1, SEC24C, SV2A, SEC16A, PDCD6, DNM1L, CNIH1, VTI1B, TGOLN2, RAB10, ERP29, TMED10, SEC23IP,
CC | GO0:0030133 | transport vesicle |  78/2640 2.14E-03 | 5EC31A, UNCI3A, SYT11, DMXL2, WDR7, TMED3, SNAPIN, SLC17A5, GOLIM4, APH1A, TRAPPC4, RAB14, SEMA4C, AP1AR,
CCDC88A, TMEM30A, SAR1A, GOPC, SYT13, TMEM168, PLEKHF2, NDEL1, CTTNBP2, ANKRD27, MCFD2, SYTL4, LRRK2,
TPRGIL, SYNPR, STXBP5, VTI1A, SPRED2, VMA21
, ZFP36L1, DDX6, CAPRINT, CNOT2, PUML, PAN2, CNOTL, SAMD4A, TNRC6B, SYNEL, AGO1, AGO2, TNRC6A, CNOT7,
CC | GO:0000932 | P-body 24/2640 2.16E-03 | 51pp1 DCP1A, TNRCEC, MEX3A, TRIM71, RC3HL, DCP2, AGO3, AGO4, PAN3
cullin-RING CDC27, CKS1B, SKP1, SKP2, CUL5, GAN, CUL4B, CUL3, ENCL1, DCAF5, KLHL21, PDCD6, DCAF7, ZERL, FBXW11, ARIHL,
cc  |G0:0031461 | ubiquitin ligase 38/2640 2.18E-03 |FBXL2, FBXL3, FBXL5, KLHL3, CACYBP, KLHL20, DTL, KLHL24, USP47, CAND1, KLHL42, KLHLS, ZSWIM6, FBXL17, DCAF10,
complex ZYG11B, SPSB1, KLHL15, KBTBDS, KLHL13, FBX045, SPOPL
ARF1, ATP7A, SCARB2, CLCN3, CTSS, DYNCILI2, F2R, GJAL, IGF2R, IL12A, LAMPL, LAMP2, LDLR, MTM1, MYO5A,
, SLC11A2, PIK3C3, PLD1, MAPK1, RAB27B, SORLL, TPT1, STX7, RAB11A, LITAF, TMEM59, RAPGEF2, LAPTM4A, MAGI2,
CC | G0:0005770  late endosome 55/2640 245E-03 |5/ cope, VTIIB, NMNAT2, ASTNZ, ABCAS, MMD, CHMP2B, VPS36, RAB14, TMEM106B, ARLSB, AP1AR, CHMP1B, RAB22A,
VPS33A, DERL1, FYCO1, ANKRD27, SPPL2A, LTV1, ANKRD13A, MVB12B, OSBPL11, LRRK2, VTI1A, PIKFYVE
histone
_ ACTB, CREBBP, EP300, HCFC1, TAF5, BRPF1, KAT6A, YEATS4, KAT2B, BRDS8, KAT6B, BRD1, TAF5L, BRPF3, PHF20, RSF1,
I 2gﬁ1t)p/>||terin3ferase 2412640 252808 | \1SL2) MRGBP, KANSL3, YEATS2, MEAF6, EPC1, KAT8, KANSL1L
ADAM10, ANK3, ANXAL, ARF1, ATP2B1, ATP2B2, ATP2B4, DAGLA, CACNALC, CANX, CDH2, COL13A1, DAGL, DBNL, DMD,
EFNB2, EPHA4, EPHB2, ERBB4, F2R, GPC4, FMR1, GABRB2, GLRB, GPM6A, GRIA2, GRIK3. GRM3, HIP1, ITGA3, KCNC2,
ce | co00970s0 [synantic 8412640 5 53E.03 | KCNJ3, NRCAM, P2RYL, PCDHS, PTEN, SLC1A2, SLC6AL, SNAP25, STRN, STXBPL, TIAML, UTRN, FOSLI, PICALM, NRP1,
' membrane : DNAJA3, NRXN1, GABBR2, ARHGAP32. RIMS3, PJA2, DNM1L, PDLIMS5, CPEB3, SHANK2, RIMS1, UNC13A. SYT11, SYNEL,
PSD3, SRGAP2, GRIP1, FLRT3, NSMF, PCDH17, MINKL, ABHD17B, APH1A, ADAM22, SEMA4C, CAMK2N1, ANKS1B, GOPC,
PRR12, KCTD16, CPEB4, ATAD1, TANC1, KCTD12, FCHO2, STXBPS, FBX045, ZNRF2
cytoplasmic side ACP1, RHOA, ATP2B1, PTK2B, FER, FRK, FYN, G6PD, GEM, GNA12, GNAI2, GNAI3, GNAQ, GNAS, GNAZ, GNBL, HIPL, KIT,
cc | G0:0009898 | of plasma 37/2640 253E-03 | PPP3CA, PTEN, PTPN3, PTPN4, SNAP25 TIAM1, EZR, YES1, PTP4AL, PKP4, LITAF, GNA13, RAB21, CBX6, NPTXR, GNG13,
membrane ERRFI1, GNG12, ESYT2
carly endosome ANXAL, ARF6, CLCN3, EPHA4, EPHB1, NTRK2, OCRL, SH3GL1, SNX1, FZD5, EEAL, STX7, SNX4, RABEP1, LITAF, ZFYVELS,
cc  |Go:0031901 £ €O 36/2640 268E-03 |ATP9A STAM2, GPNMB, SLC9A6, VTI1B, EHD1, RAB21, SNX13, GGA3, DNAJC13, APPL1, CD274, RAB14. PMEPAL,
PLEKHF2, STEAP4, SNX27, MMGT1, PIKFYVE, NAPEPLD
integral
component of
cC | G0:0099059 | presynaptic 8/2640 2.78E-03 | ATP2B1, ATP2B4, CANX, CDH2, GPM6A, P2RY1, NRXN1, SYT11
active zone
membrane
cell-cell
ce |eo00ose1s|heet 2012640 »782.03 | ACTNL ANXAL, APC, SHROOM2, BMPR2, CDH2, CDHG, CDHL1, CTNND1, CXADR, DAG1, DDX6, DSC2, EIFAG2, GJAL,

junction

ITGA6, SMAD7, MYH9, PTPRM, TJP1, VCL, VEGFA, PKP4, SORBS1, PDLIM5, FRS2, RAB10, TMOD3, KIAA1210, MPP5




AR, BDNF, CDC5L, DDX3X, DOCK1, DYRK1A, MECOM, NR3C1, HNRNPU, INPPL1, MEF2C, NR4A2, PCBP1, PLAG1, PNN,
PPP1CC, PRKAA1, RFXAP, SRSF1, SRSF2, SRSF6, SRSF7, SGK1, TCF12, ZNF217, KAT6A, NRIP1, PIP5K1A, CBX4, CDK13,
PIAS2, TRIP12, WTAP, PUM1, TATDN2, RBM8A, NAMPT, SMNDC1, BASP1, NXF1, PRPF8, SRSF10, NEK6, ASCC3, BAZ2A,

CC | G0:0016607 | nuclear speck 78/2640 2.798-03 b cB1 FNBP4, BRD1. SYF2, PNISR, HBP1, TAF5L, CNOT7, HP1BP3, RSRC1, WAC, LUC7L3, RBM27, NCAPG2, SMUL,
PRPF40A, KMT2E, SLC2A4RG, ZMIZ1, THOC2, GATAD2B, ZNF106, SMURF2, SAP130, CBLL1, SPRTN, FYTTD1, YTHDC1,
SRSF12, SREK1, DENND1B, RNF169, ZNF621
ACTNL, APC, ARF4, ARF6, RHOA, CDKG, DIAPH1, EEF1AL, EPS8, ITGAV, MKLNL, MTM1, MYH9, MYOSA, MYO10, PLCGL,
cc  |G0:0001726 | ruffle 4012640 281E-03 |PTPRJ, RACL, RASAL, ROCK1, ADAM17. TIAM1, EZR, PIP5K1A, MTMR6, WASF2, SPRY2, NCKAP1, PALLD, WWC1, PSD3,
COROIC, CD2AP, APPL1, TRPM7, RAB22A. ALS2, PLEKHAL, MTMR9, AMOT
APC, SHROOMZ, BICD1, DST, CALM1, CALM2, CALM3, CDC27, CLTC, DYNCILI2, DPYSL2, FGF13, GOLGAZ, HNRNPU,
KIF5B, KIFSC, KIF11, STMNL, MAP1B, MAP2, MAP4, MID1, MYOSA, PAFAH1B1, SNTB2, SPAST, SS18, DYNLT3, TIAM1, TPT1,
_ . CUL3, EIF3A, RABL1A, MAP7, KIF3B, KIF23, CEP170, KLHL21, DNM1L, SPRY2, NEK6, WDR47, MAPREL, TPX2, KIF21B,
CC | GO:0005874 | microtubule 81/2640 281E-03 | \|F1B, CAMSAP2, KIF13B, GABARAPLL, KIF4A, EML2, TPGS2, STAU2, SERP1, NIN, HOOK1, DCDC2, TPPP3, NDEL, FIGN,
KIF21A, MTUS1, SLAIN2, MID1IP1, KIF13A, MAP9, REEP4, AKNA, NDEL1, KATNALL, HOOK3, LZTS2, NAV3, NAV1, TTC30A,
WHAMM, CCSAP, NEK7, CAMSAP1, REEP3, FAM110C
evnantic ATP2B1, ATP2B4, CANX, CDH2, EFNB2, EPHA4, EPHB2, ERBB4, GPC4, FMR1, GPM6A, GRIK3, GRM3, HIP1, KCNC2, KCNJ3,
cC | GO0042734 | Presynapt 38/2640 281E-03 |P2RY1, PCDH8, SLC1A2, SLC6AL, SNAP25, STXBP1, FOSL1, PICALM, NRXNL. RIMS3, DNM1L, RIMS1, UNC13A, SYT11,
PCDH17, APH1A, KCTD16, KCTD12, FCHO2, STXBP5, FBXO45, ZNRF2
APC, ATM, ATRX, CENPF, CHEKL, DYNC1LI2, ERCCL, EZH2, FMRL, HNRNPA2B1, HNRNPU, MCM3, MSH2, PPP1R12A,
chromosomal ORC?2, ORC4, ORC5, PAFAH1B1, PPP1CC, PPP2R5A, PRKDC, PURA, SUMO3, SP100, DYNLT3, TP53BP1, TPR, XPO1,
cc  |Go:009ses7 [ 70/2640 2.83E-03 |SMCI1A, HAT1, KAT2B, BAZ1B, BUB3, RAD50, STAG1, CTCF, STAG2, CBX1, CBX3, SCMH1, PDS5B, SETX, FBX028, PDS5A,
9 SMCHD1, CBX5, NGDN, SS18L1, DCTN4, NDE1, RIF1, MBDS5, ZNFX1, THOC2, CENPK. NCAPG, MEAF6, NABP1, CENPO,
CDC73, WDR82, TNKS2, NDEL1, SEH1L, KAT8, PHF6. DCTN5, MBD6, SPC24, NUP43
bicellular ot ANK3, APC, SHROOM2, CCND1, CXADR, ECT2, CLDN11, PMP22, RAP2B, STRN, TGFBRL, TJPL, FZD5, CLDN1, VAPA,
cC  |G0:0005923 [Dleeiulartia 31/2640 2.83E-03 |RAPGEF2, MAGI2, UBN1, USP53, ARHGAP17, FRMD4A, ASH1L, RAP2C, MPP5, WNK3, PARD6B. MTDH, AMOT, AMOTL1,
I MAGI3, OCLN
cC | 01904115 | axon cytoplasm 1612640 ) 83E.03 RSI,BEMTR;AQF'S\% EI;ESC, OPAL PAFAHIB1, RAB27B, SPAST, KIF3B, AP3M2, RAB21, KIF1B, SNAPIN, KIF4A, AP3ML,
_ ACTNL, ADD3, ATP7A, CAPZA2, EPS8, FLNB, BAGALTL, GNA12, HSP90ABL, KCNK1, MME, MYO1B, MYH9, MYH10, MYO1E,
CC | GO:0005903 | brush border 26/2640 4.18E-03 |51 c11A2, ATPSBI, EZR, DNM1L, ACTR3, GNA13, SHANK2, SLC7A11, NPC1L1, SLC38A2, CYBRDI1
oxtrineic ANXAL, APC, RHOA, CDH2, CDH6, CDH11, CTNNDL, PTK2B, FER, FKBP1A, FMRL, FRK, FYN, GNA12, GNAI2, GNAI3, GNAQ,
_ GNAS, GNAZ, GNB1, HIP1, SMAD7, OPA1, SERPINEZ2, PIK3C2A, PIK3C3, PIK3CB, PIK3CG, PIK3R1, SNAP25, TIAM1, TPR,
CC | G0O:0019898 fnoe”r‘fbor';ig“’f 60/2640 4.91E-03 | 7R YES1, PICALM, EEAL, PIK3R3, NUMB, SOCS2, MTMR3, DNAJA3, SOCS6, NMT2, SOCS5, RNF40, RB1CC1, BCL2L11,
GNA13, MGLL, AAK1, STK39, SOCS7, GNG13, ERRFI1, VPS13C, GNG12, ESYT2, SYTL4, OSR1, STXBP5
cC | 000052154 | cleavage furrow | 1772640 5 25003 ’Qigiﬁﬁﬁ’* ECT2, MYH9, MYH10, MYLK, PPP1CC, PKN2, RALA, RAB11A, PLK4, RAB21, SSH1, NDEL, CEP55, SPIREL
ochondrial ACACB, BCL2, BCL2L2, BID, ATF2, DDX3X, EPHA4, ACSL1, ACSL3, ACSL4, FOXO3, MTOR, GJAL, HADHB, MCLL, SLC11A2,
cC  |Go:0005741 [Mitochondfial - 4072640 5.26E-03 |OPAL PPP1CC, RPS6KB1, RPS27A, VAMP1, SNN, MEN2, BCL2L11, DNM1L, VAT, MLXIP, ACSL6, SLC44A1, ARMCXL,
VPS13C, RHOT1, AGPATS, AGK, GPAM, FUNDC2, CYB5B, SLC25A46, LRRK2, TOMMS5
ANK3, APC, SHROOM2, CCNDZ, CXADR, ECT2, CLDN11, PMP22, RAP2B, STRN, TGFBRL, TJP1, FZD5, CLDN1, VAPA,
cc | G0:0070160 | tight junction 31/2640 554E-03 | RAPGEF2, MAGI2, UBN1, USP53, ARHGAP17, FRMDAA, ASH1L, RAP2C, MPP5, WNK3, PARDEB. MTDH, AMOT, AMOTL1,
MAGI3, OCLN
cc  |G0:0031010 Lsc’)vn\]’:)fé’fe 6/2640 6.33E-03 | BPTF, RBBP4, SMARCAS, HMGXB4, RSF1, CHRAC1
recycling ARF6, RABSA, RACL, RAP2A, RAP2B, RABL1A, VAMP3, SCAMP1, OPTN, SLC9AG, VTI1B, RAB10, EHD1, RAB11FIP2, GGA3
CC | G0O:0055038 ;”grggfg?“; 22/2640 6.33E-03 | ATP11B, CD274, ABHD17B, RAB14, PLEKHB2, RAP2C, RAB11FIP4
cyclin—de_pendent
cc | Go:0000307 | Protein kinase 14/2640 6.42E-03 | CCND1, CCNA2, CCND2, CCNG1, CCNT1, CCNT2, CDK6, CKS1B, RB1, CDK13, CCNE2, CCNI, CCNJ, BCCIP

holoenzyme
complex




CCR4-NOT

cc  |G0o:0030014 | o=t 8/2640 6.65E-03 | CNOT2, CNOT4, TOB1, CPEB3, CNOT1, CNOT7, CNOT6, CNOT6L
clathrin-coated AP1G1, AREG, ATP7A, SCARB2, CLTC, EDN1, EREG, GADL, HIP1, IGF2R, IL7R, LDLR, LRP1, RABSA, MYO1E, OCRL,
cC  |G0:0030136 | ST 4112640 7.95E-03 | PIK3C2A, RAB27B, TFRC, WNT5A, FZD5, PICALM, FZD4, NUMB, VAMP4, VAMP3, SCAMP1, TGOLN2, TMED10, AAK1, ASTN2,
SH3BP4, NECAP1, RAB14, SCYL2, GOPC, GPR107, VPS33A, FCHO2, VTI1A, DENND1B
, site of DNA ATF2, HUSL, NKX3-1, POLH, TP53, TP53BP1, VCP, ARPC5, ACTR3, RAD50, ARPC1A, CBX1, CBX3, SMCHD1, CBX5, ZBTB7A,
CC  [GO:0090734 f 4 hage 20/2640 9.19B-03 | pNF138, RIF1, RNF168, RNF169
ADAM10, ANK3, ARF1, ATP2B2, DAGLA, CACNALC, CANX, CDH2, COL13A1, DAGL, DBNL, DMD, EFNB2, EPHA4, EPHB2,
ostsvnantic ERBB4, F2R, FMR1, GABRB2, GLRB, GRIA2, GRIK3, GRM3, HIP1, KCNC2, NRCAM, P2RY1, PCDH8, PTEN, SLC6A1, STRN,
CC | GO:0045211 |POStYnaPpt 63/2640 9.94E-03 | TIAM1, UTRN, PICALM, NRP1, DNAJA3, GABBR2, ARHGAP32, PJA2, PDLIM5, CPEB3, SHANK2, SYNEL, PSD3, SRGAP2,
GRIP1, FLRT3, NSMF, PCDH17, MINK1. ABHD17B, ADAM22, SEMA4C, CAMK2N1, ANKS1B, GOPC, PRR12, KCTD16, CPEB4,
ATADI, TANC1, KCTD12, FBXO45
CC | G0:0032433 [filopodium tip 8/2640 1.01E-02 | EPHBL, FMR1, UBE2K, MYO5A, MYO10, FZD3, ABI2, OSBPL3
ACACB, BCL2, BCL2L2, BID, ATF2, DDX3X, EPHA4, ACSL1, ACSL3, ACSL4, FOXO3, MTOR, GJAL, HADHB, MCLL, SLC11A2,
cC |G0:0019867 | outer membrane | 43/2640 1.07E-02 | OPAL PPP1CC, RPS6KB1, RPS27A, VAMPL, SNN, MFN2, BCL2L11, DNM1L, VATL, MLXIP, ACSL6, SYNEL, SLC44AL,
ARMCX1, VPS13C, RHOT1, AGPATS, AGK, ANKH, GPAM. FUNDC2, CYB5B, NAV3. SLC25A46, LRRK2, TOMM5
AP1G1, ATP6VIA, SCARB2, CLCN5, CLTC, EEF1AL, STOM, MTOR, BAGALTL, GNAI3, GNAQ, GNB1, HSP90ABL, IGF2R,
LAMP1, LAMP2, LDLR, LNPEP, LRP1, SLC11A2, NSF, PLD1, RAB2A, RAP1B, VLDLR, YWHAB, STX7, CD164, NAPG, AP1S2,
cc | co0oos774 |vacuolar 1712640 Lo7E.0p | SPAGO, VAPA, LITAF, TMEMS9, ATP6VIGL, LAPTM4A, VTILB, GLIPR1, ATP11B, DNAJC13, SZT2, ABCAS, ZFYVE26, MMD,
: membrane : SNAPIN, GABARAPL1, SLC17A5, AP3M1, OSTM1, RAB14, ATP6V1H, TMEM106B, ARL8B, WDR41, DRAM1, WDRIL,
TMEM30A, GOPC, SLC7A14, RRAGD, GNB4, VPS33A, LPCAT1, CYBRDL, ITM2C, VMP1, SEH1L, MAGT1, SPPL2A. LTV1,
ABCC10, VASN, DRAM2, C120rf66, ABCA13, ZNRF2, ATP11C
_ spindle ) CALML, CALM2, CALM3, CDC27, CLTC, HNRNPU, KIF11, PAFAH1B1, DYNLT3, CUL3, RAB11A, KIF3B, KLHL21, MAPREL,
CC | GO:0005876 | e rotubule 17/2640 LO9E-02 | \iFan MAPO, CCSAP
APC, CENPF, DYNCILI2, HNRNPU, PPP1R12A, ORC2, PAFAH1BL, PPP1CC, SUMO3, DYNLT3, TP53BP1, TPR, XPOL,
cC | G0:0000776 | kinetochore 31/2640 1.24E-02 | SMC1A, KAT2B, BUB3, FBXO28, CBX5, SS18L1, DCTN4, NDE1, CENPK, MEAF6, CENPO, NDEL1, SEH1L, KAT8, PHF6,
DCTNS5, SPC24, NUP43
_ platelet alpha ] ACTNL, ALDOA, APLP2, APP, FN1, HGF, IGF1, SERPINEL, PCDH7, SERPINE2, SPARC, STXBP1, TGFB2, THBS1, TMSB4X,
CC  |GO:0031091 | o ole 23/2640 1.258:02 | EGFA, VEGFB, PHACTR2, VTI1B. OLAL, TMX3, SYTL4, NHLRC2
phosphatidylinosi
cC  |G0:0005942 | tol 3-kinase 10/2640 1.30E-02 |PIK3C2A, PIK3C3, PIK3CB, PIK3CG, PIK3R1, PIK3R3, SOCS2, SOCS6, SOCS5, SOCS7
complex
histone
, EZH2, HCFC1, JARID2, KMT2A, KDM5A, RBBP4, REST, KDM6A, KDMSB, MTF2, KDM4B, MGA, CBX5, SUZ12, ZNF451, PHF19,
CcC G0:0035097 | methyltransferas 22/2640 1.30E-02 PHF20, ZNF462, KMT2C, WDR82, KATS. ZNF827
e complex
eI it of ANXAL, APC, RHOA, CDH2, CDH6, CDH11, CTNND1, PTK2B, FER, FMRL, FRK, FYN, GNA12, GNAI2, GNAI3, GNAQ, GNAS,
cC | Go:0019897 | SOMPOT 36/2640 1.38E-02 | GNAZ GNBI, HIP1, SMAD7, SERPINE2, SNAP25, TIAM1, YES1, PICALM, EEAL, NUMB, DNAJA3, GNA13, AAK1, GNG13,
P ERRFI1, GNG12, ESYT2, STXBP5
membrane
intrinsic
component of
cC | G0:0098945 | presynaptic 8/2640 1.41E-02 | ATP2B1, ATP2B4, CANX, CDH2, GPM6A, P2RY1, NRXN1, SYT11
active zone
membrane
_ presynaptic ] APP. ATP2B1, ATP2B4, CANX, CDH2, CTNNDL, GADL, GPM6A, P2RY1, STXBP1, FZD3, NRXNL, RIMS3, SV2A, RIMSL,
CC  [GO:0048786 [ - -tive zone 19/2640 143802 | NC13A, SYT11, PNISR, PCLO
oraanelle outer ACACB, BCL2, BCL2L2, BID, ATF2, DDX3X, EPHA4, ACSL1, ACSL3, ACSL4, FOXO3, MTOR, GJAL, HADHB, MCL1, SLC11A2,
cC | Go:0031968 |Organele o 4212640 1.43E-02 | OPAL PPP1CC, RPS6KB1, RPS27A, VAMPL, SNN, MFN2, BCL2L11, DNM1L, VAT1, MLXIP, ACSL6, SYNEL SLCA4AL,
ARMCX1, VPS13C, RHOT1, AGPAT5, AGK, GPAM, FUNDC2, CYB5B, NAV3, SLC25A46, LRRK2, TOMM5
ADAM10, APP, BDNF, CALM3, CLCN3, IGFL, LAMP1, RABBA, MME, NTF3, RAB3B, RAB6A, RAB27B, SNAP25, VAMP1, SYPLL,
cc  |G0:0070382 | exocytic vesicle 4312640 1.43E-02 | PICALM, STX7, VAMP4, VAMP3, SCAMP1, SV2A, DNM1L, VTI1B, RAB10, UNC13A, SYT11. DMXL2, WDR7, SNAPIN, SLC17A5.

APH1A, TRAPPC4, SEMA4C, SYT13, NDEL1, CTTNBP2, SYTL4, LRRK2, TPRG1L, SYNPR, STXBP5, VTI1A




dendrite

cc |co00s2s30| (PR 11/2640 1.46E-02 | CANX, GRIK3, HNRNPU, KIF5C, MAP2, MAPK1, PURA, MAP2K4, GABARAPL1, TRAK2, LRRK2
CC |G0:0045178 |basal partof cell | 15/2640 1.47E-02 | ANK3, BMPR2, DST, EDN1, ERBB2, ERBB3, ERBB4, HFE, ITGA6, MET, SLC11A2, PKD2, SLC23A2, DOCK7, PHLDB2
GALNTL, GALNT2, GALNT3, BAGALTL, GOLGA2, NSF, OCRL, RAB27B, ST6GALL, ST3GALL, SORL1, USO1, BAGALT4,
cc  |G0:0005795 | Golgi stack 33/2640 151E-02 |ASAP2, BAGALT6, BAGALTS5, TMEMS9, FUT9, RAB21, TMED3, TMEM87A, RAB30, GOLIM4, APH1A, GOLGA7, TRAPPC4,
RAB14. GOLPH3L, SMPD3, GOLPH3, VCPIP1, SLC10A7, YIPF6
ransoort vesicle AP1GL, AREG, CALM3, CLCN3, CLTC, ITPRL, LAMPL, RAB1A, RAB3B, RAB27B, SNTB2, VAMPL, SYPL1, USO1, VAMP4,
CC | GO:0030658 | ansport v 4312640 152E-02 | VAMP3, SCAMP1, SEC24C, SV2A, SEC16A, PDCD6, DNM1L, CNIH1, VTI1B, TMED10, SEC23IP, SEC31A, UNC13A, SYT11,
DMXL2, SNAPIN, SLC17A5, SEMA4C, TMEM30A, SARIA, MCFD2, SYTL4, LRRK2, TPRGIL, SYNPR, VTI1A, SPRED2, VMA21
, cortical ACTB, SHROOM2, CALD1, CAPZA1, CAPZA2, CDH2, DBNL, EEF1AL, HFE, HIP1, LASP1, MYH9, SPTANL, SPTBN1, UTRN,
CC | GO:0030863 | ¢ 1hskeleton 2712640 L72B-02 1 E7R "WASL, RIMS3, ACTR3, AKAP13, MAPRE1, RIMS1, NSMF, PCLO, DCDC2, LANCL2, WIPF2
, — ACTNL, ANXAL, DBNL, FYN, MYO1B, MYO5A, PAWR, PKD2, RACL, SMTN, TPM3, TSCL, EZR, YES1, WASL, DNAJA3, PDLIMS,
CC | G0:0005884 | actin filament 26/2640 1.84E-02 |\ CKAP1, AKAP13, PALLD, RHOQ, CD2AP, GNG12, WIPF2, AMOT, FMN1
endoplasmic
cC  |G0:0071782 | reticulum tubular | 8/2640 1.89E-02 | ASPH, KPNB1, RAB10, RAB3GAP1, RAB18, ATL3, RTN4, ATL2
network
e 1600032153 | cell division site 1812640 LosE.02 | ARF6, RHOA, RND3, ECT2, MYH9, MYH10, MYLK, PPP1CC, PKN2, RALA, RAB1A, PLK4, RAB2L, SSHL, NDEL, CEPSS,
SPIRE1L, RAB11FIP4
, CALU, CANX, CLTC, STOM, FASN, HSP90AAL, HSP90ABL, LAMP1, MYO5A, NAPLLL, RAB1A, RAB2A, RAB27B, RACL, RAN,
CC  |G0:0042470 | melanosome 25/2640 1.928-02 | Syp|1, TFRC, YWHAB, GPNMB, GNA13, ERP29, TMED10, TMEM33, ANKRD27, HPS4
_ . CALU, CANX, CLTC, STOM, FASN, HSP90AAL, HSP90ABL, LAMPL, MYOSA, NAP1L1, RABIA, RAB2A, RAB27B, RACL, RAN,
CC | G0:0048770 | pigment granule | 25/2640 1.92B-02 | 5vp| 1 TFRC, YWHAB, GPNMB, GNA13, ERP29, TMED10, TMEM33, ANKRD27, HPS4
cc | co0032155 | cell division site 1712640 106202 | ARFS, RHOA, ECT2, MYH9, MYH10, MYLK, PPP1CC, PKN2, RALA, RAB11A, PLK4, RAB21, SSHL, NDEL, CEPS5, SPIREL,
part RAB11FIP4
H4 histone
cc  |G0:1902562 | acetyltransferase | 13/2640 1.98E-02 |ACTB, HCFC1, YEATS4, KAT2B, BRDS, MSL2, MRGBP, KANSL3, YEATS2, MEAF6, EPC1, KAT8, KANSL1L
complex
cc | co00ssge |Site of double- 16/2640 Lost.02 | ATF2, HUSI, POLH, TP53, TP53BP1, VCP, ARPCS5, ACTR3, RADS0, ARPC1A, SMCHD1, ZBTB7A, RNF138, RIF1, RNF168,
strand break RNF169
JAGL, ANXAL, APP, SHROOM2, ATP1B1, ATP2B1, ATP6V1A, ATP7A, BMPR2, CA2, CD44, CDH2, CLCN5, DSG2, ERBB2,
ERBB3, FN1, GJAL, GNAS, HFE, HSP90ABL, IL6R. ITPK1, KCNC2, KCNK1, LDLR, LMO7, LRP1, MYO1B, MSN, MYOSB,
cc  |G0:0045177 | apical partof cell | 70/2640 259E-02 | SLC11A2, DDR2, P2RY1, PDE4D, ATP8B1, PLD1, PRKAAL, PTEN, RAB27B, SCNN1A, SLC9AL, SLC12A2, ADAM17, TIPL,
EZR, FZD3, SORBS2, NUMB, CLDN1, VAMP3, SLC4A7, RAPGEF2, SLC23A2, CHL1, AHCYL1, SHANK2, DSTYK, CLIC4, STK39,
NPC1L1, NIN, RAPGEF6, TMEM30A, SLC30A5, PARD6B, MTDH, DRAM2, AMOTL1, OCLN
cc | Go:0005834 | NEterotrimeric G- |4 564 2.60E-02 | GNAL2, GNAI2, GNAI3, GNAQ, GNAS, GNAZ, GNB1, GNA13, GNG13, GNG12
protein complex
CC | G0:1905360 | GTPase complex|  10/2640 2.60E-02 | GNALZ, GNAI2, GNAI3, GNAQ, GNAS, GNAZ, GNBL, GNA13, GNG13, GNG12
ADAM10, APP, BDNF, CALM3, CLCN3, LAMP1, RABSA, MME, NTF3, RAB3B, RAB27B, SNAP25, VAMP1, SYPLL, PICALM,
cc  |G0:0008021 | synaptic vesicle |  39/2640 2.62E-02 | STX7, VAMP4, VAMP3, SCAMP1, SV2A, DNM1L, VTI1B, RAB10, UNC13A, SYT11, DMXL2, WDR7, SNAPIN, SLC17A5, APH1A,
TRAPPC4, SEMA4C, NDEL1, CTTNBP2, LRRK2, TPRG1L, SYNPR, STXBP5, VTI1A
<liceosomal CDCSL, DDX5, HNRNPA2B1, HNRNPC, HNRNPF, HNRNPH1, HNRNPH3, HNRNPK, HNRNPU, PNN, RBM3, SRSF1, SRSF2,
cc  |Go:000ses1 | SPlce0s 38/2640 262E-02 |TRA2B. AQR, RBM8A, HNRNPR, SF3B4, SMNDC1, PRPF8, SYF2, AAR2, PABPC1, MYEF2, WAC, LSM7, LUC7L3, PRPF38B,
P SMU1, RBMA41, PRPF40A, LUC7L, RBM22, SNIP1, PRPF38A, RBM17, SREK1, HNRNPA3
ADCY2, ADD3, BIRC3, APP, FASLG, ATP1A2, ATP1B1, ATP2B1, ATP2B4, ATP7A, BMPRIA, BMPR2, CBL, CBLB, CDH2, CRK,
ce | co00ossag |membrane 6112640 570502 | CXADR, DAGL, DMD, STOM, EPHBL, F2R, PTK2B, FYN, GJAL, GNAI2, GNAI3, GPM6B, HAS2, INSR, JAK2, LAMP2, CDA6,
' region : MME, OLR1, PLSCR1, PPP2R1B, PRKARIA, PRKAR2A, MAPK1, PTCH1, PTGS2, RAP2B, RET, SLCIAL, ADAM17, TGFBRI,
TGFBR2, EZR, XPO1, SORBS1, ERLIN2, BICD2, GRIP1, RHOQ, CORO1C, PAGL, SMURF2, LRRK2, SPRED1, PIKFYVE
endoplasmic
cc |conosarie|ommnaare 1812640 ,g7E.02 | AREG, CLN8, GOLGA2, RAB2A, ROBOL, CNIHL, TMED10, TMED3, TMEDS, ERGIC2, ERGIC1, PRRG4, VMP1, MCFD2, SPPL3,

intermediate

WHAMM, TBC1D20, VMA21




compartment
membrane

cell-cell contact

ACTNI, ANK3, ATP1A2, ATP1B1, CDH2, DSC2, DSG2, FGF13, GJA1, KCNJ2, PCDH9, RAP2B, SLC9A1, TIAM1, VCL, PKP4,

CC  |GO:0044291 |00 18/2640 2.87E02 | piboc TMENGS
ce  |co0030134 ngé'égf‘tied 2212640 »89E.02 |APP. AREG, GOLGA2, USO1, SEC24C, SEC16A, PDCD6, CNIH1, VTI1B, TMED10, SEC23IP, SEC31A, DDHD2, TMEDS,
: ; 9 : TMEDS5, ERGIC2, SAR1A, MCFD2, VTI1A, VMA21, TMED4, YIPF6
ransport vesicle
trans-Golgi
cc | 60:0030140 | network 10/2640 3.20E-02 |AP1G1, ATP7A, CLTC, IGF2R, RABSA, RAB27B, TGOLN2, TMED10, RAB14, GOPC
transport vesicle
cc | co:0005844 | polysome 18/2640 308E.02 | BTF3, EIF2S1, FMRL, MYH10, VBP1, VIM, EIF4H, FXR1, LARP4B, LARP1, AGO1, AGO2, HSPA14, LARP6, NUFIP2, LARP4,
NAA30, MSI2
CALM1, CALM2, CALM3, CENPF, GOLGA2, HNRNPU, KIF11, NPM1, TPT1, SMC1A, CUL3, PKP4, CDC14A, RAB11A, CEP104,
cc | G0:0000922 | spindle pole 34/2640 3.31E-02 |KLHL21, FRY, STAGL, STAG2, NEK6, TPX2, GPSM2, DCTN4, NIN, YPEL5, NDE1, BCCIP, BIRC6, KATNAL1, EFHC1, UBXN2B,
NEK7, POC1B, FAM110C
cc |G0:0031527 m‘;’r’ﬁé’r‘;{ﬂe 712640 3.56E-02 | ARF6, DMD, ITGA3, ITGAV, MYO10, UTRN, ANTXR1
cc | c0:0010369 [ chromocenter 6/2640 3.62E-02 |FMRL, CBX1, SCMH1, CBX5, MBD5, MBD6
nucleotide-
cc | G0o:0031588 | activated protein 6/2640 3.62E-02 |PRKAA1, PRKAR1A, PRKAR2A, SIK2, SESN2, SIK1
kinase complex
cc [c0:0038201 [ TOR complex 6/2640 3.62E-02 |MTOR, LARP1, SESN1, SESN2, SESN3, RICTOR
integral
. component of ) ATP2B1, ATP2B4, CANX, CDH2, EFNB2, EPHA4, EPHB2, ERBB4, GPM6A, GRM3, KCNJ3, P2RY1, SLC1A2, SLC6AL, NRXNL,
CcC | GO0099056 | Rt e 18/2640 365E-02 | GyT11 PCDHL7 APHIA
membrane
cc |G0:0016328 'ﬁfgﬂgﬁgma 15/2640 3.68E-02 |ANK3, ANXA1, APC, DMD, DSG2, ERBB3, FGF13, GJAL, GNA12, FZD3, CLDN1, CORO1C, GPSM2, VANGL1, OCLN
ADCY2, ADD3, BIRC3, APP, FASLG, ATP1A2, ATP1B1, ATP2B1, ATP2B4, ATP7A, BMPR1A, BMPR2, CBL, CBLB, CDH2, CRK,
, CXADR, DAG1, DMD, STOM, EPHB1, F2R, PTK2B, FYN, GJAL, GNAI2, GNAI3, GPM6B, HAS2, INSR, JAK2, LAMP2, MME,
CC | G0:0045121 | membrane raft 58/2640 3.72B:02 | 5| R1, PLSCR1, PPP2R1B, PRKAR1A, PRKAR2A, MAPK1, PTCH1, PTGS2, RAP2B, RET, SLCOAL, ADAM17, TGFBRL,
TGFBR2, EZR, SORBS1, ERLIN2, GRIP1, RHOQ, CORO1C, PAG1, SMURF2, LRRK2, SPRED1, PIKFYVE
ARF6, ATP7A, CAMK2D, SCARB2, CLCN3, CLTC, FLNB, GRIA2, HIPL, HSP90AAL, IGF2R, ITGAV, KIF5B, LAMP1, LAMP2,
, o LDLR, LRP1, RAB8A, MYOL1E, OCRL, PIK3C3, PLD1, PTCH1, RALA, RPS27A, SPARC, STXBP1, VIM, WNT1, WNT5A, FZD5,
CC | GO:0030139 | endocytic vesicle |  56/2640 388802 | pcAlM, FZD4, STX7, RAB11A, WASL, RABEP1, VAMP3. RAPGEF2, RAB10, SYT11, SRGAP2, GPR161, CD2AP, APPL1,
GOLIM4, SH3KBP1, RAB14, RAPGEF6, RAB22A, RABL1FIP1, RAB11FIP4, FCHO2, AMOT, STXBP4, OCLN
cc |co:0016592 L”oi?;g 11/2640 3.89E-02 |MED1, MED21, MED17, MED26, MED12, MED13, MED6, CDK19, MED13L, MED29, MED12L
ADCY2, ADD3, BIRC3, APP, FASLG, ATP1A2, ATP1B1, ATP2B1, ATP2B4, ATP7A, BMPR1A, BMPR2, CBL, CBLB, CDH2, CRK,
cc | co-0098857 |membrane 58/2640 389E.02 | CXADR, DAGL, DMD, STOM, EPHB1, F2R, PTK2B, FYN, GJAL, GNAI2, GNAI3, GPM6B, HAS?, INSR, JAK2, LAMP2, MME,
' microdomain : OLRL1, PLSCR1, PPP2R1B, PRKAR1A, PRKAR2A, MAPK1, PTCH1, PTGS2, RAP2B, RET, SLC9A1, ADAM17, TGFBRL,
TGFBR2, EZR, SORBSL, ERLIN2, GRIP1, RHOQ, CORO1C, PAG1, SMURF2, LRRK2, SPRED1, PIKFYVE
extrinsic
component of RHOA, PTK2B, FER, FRK, FYN, GNA12, GNAI2, GNAI3, GNAQ, GNAS, GNAZ, GNB1, HIP1, SNAP25, TIAM1, YES1, GNA13
CC G0:0031234 | cytoplasmic side 21/2640 4.21E-02 J d ' ’ ’ ’ ’ ' ' ' ' ' ' ' ' ’ '
GNG13, ERRFI1, GNG12, ESYT2
of plasma
membrane
cc | co:0005905 (F:)Ii?thrin-coated 17/2640 4.30E.02 éEE,OCZLTc, HIP1, LDLR, LRP1, OCRL, TFRC, VLDLR, PICALM, AP1S2, DNM1L, AAK1, FNBP1, SH3BP4, NECAP1, LRP10,
cc | co:0005793 | endoplasmic 2712640 430E.02 |AREG, CLN8, FN1, GOLGA2, HMGB1, RAB2A, ROBO1, MTMRS, IST1, CNIH1, TMED10, SEC23IP, ERP44, DDHD2, DICERL,

reticulum-Golgi

TMEDS3, TMEDS5, ERGIC2, ERGIC1, PRRG4, VMP1, MCFD2, SPPL3, WHAMM, TBC1D20, VMA21, TMED4




intermediate

Compal’tment
_ - CHDL, KLF6, FOXAL, SMAD7, NFIB, NFIC, UBTF, EZR, SMARCAS, USO1, NOLCL, ARHGAP32, SPATA2, MALTL, SAMD4A,
CC | G0:0001650 | fibrillar center 28/2640 4.34B-02 | \yDR43, RAI14, HERCA4, AFE4, SESN1, IPO11, FAM111A, AKNA, RPAIN, MTDH, IMP4, MBD6, JAZF1
cluster of actin- ACTNL, ADD3, ATP7A, CAPZA2, EPS8, FLNB, BAGALT1, GNA12, HSP90AB1, KCNK1, MME, MYO1B, MYH9, MYH10, MYOLE,
cC  |G0:0098862 | based cell 31/2640 4.36E-02 |SLC11A2, PAFAH1B1, ATP8BL, EZR, CDC14A, SLC4A7, DOCK4, DNM1L, ACTR3, GNA13, SHANK2, SLC7AL1, NPC1L1,
projections DCDC2, SLC38A2, CYBRD1
protein
cc  |G0:0000159 | phosphatase 712640 4.44E-02 | PPP2R1B, PPP2R2A, PPP2R2C, PPP2R5A, PPP2RSE, IER5, PPP2R2D
type 2A complex
, plasma ] ADD3, FASLG, ATP1A2, ATP1B1, ATP2B4, BMPRI1A, BMPR2, CBL, CDH2, DAGL, F2R, HAS2, INSR, JAK2, PRKARIA,
CC | GO:0044853 | 11\ mbrane raft 24/2640 4.44E-02 | boK AR2A, MAPK1, PTCH1, PTGS2, TGFBR2, EZR, CORO1C, LRRK2, SPRED1
. SCF ubiquitin CKS1B, SKP1, SKP2, CULS, CUL4B, CUL3, FBXW1L, ARIH1, FBXL2, FBXL3, FBXL5, CACYBP, USP47, FBXL17, SPSBL,
cc  |Go:0019005 | pEC SO 16/2640 aa4E-02 [RS8
CC |G0:0035102 | PRC1 complex 6/2640 4.75E-02 | BMIL, PHC2, PCGF2, CBX4, PHC3, PCGF5
CC | G0:0045120 | pronucleus 6/2640 4.75E-02 | CCNA2, CENPF, EZH2, CBXL, RIFL, TET3
. astral
cC  |Go:000023s 278 5/2640 4.75E-02 | PAFAH1B1, DYNLT3, MAPRE1, MAP9, CCSAP
CC | G0:0005818 | aster 5/2640 4.75E-02 | PAFAH1BL, DYNLT3, MAPREL, MAP9, CCSAP
CC |G0:0031932 [ TORC2 complex |  5/2640 4.75E-02 | MTOR, SESN1, SESN2, SESN3, RICTOR
, — GALNTL, GALNT2, GALNT3, BAGALTL, GOLGAZ, ST6GALL, ST3GALL, SORLL, BAGALT4, ASAP2, BAGALT6, BAGALTS,
CC | G0:0031985 | Golgi cisterna 25/2640 4.85E-02 |1\ EMSB9, FUT9, RAB21, TMED3, TMEMS7A, RAB30, GOLIM4, APH1A, GOLPH3L, SMPD3, GOLPH3, SLC10A7, YIPF6
CC | G0:0099522 [ region of cytosol 812640 4.90E-02 | DAGL, DBNL1, MTOR, PRKCB, PTEN, LRRK2, STXBP5, FBXO45
AR, KLF5, RUNX2, RUNXL, CDC5L, CEBPG, KLF6, CREB1, ATF2, DLX2, E2F3, EGR1, ELF1, ELK3, EP300, ERG, ESRL,
ONA-bindin ESRRG, ETS1, ETV1, ETV6, FOXF2, FOXO3, FOSL2, GABPA, GATA3, NR6AL, NR3C1, HCFC1, HLF, FOXAL, HNRNPK.
baneorpt " HOXA1, HOXAB, HOXC11, HOXC13, HOXD10, RBPJ, FOXK2, SMAD1, SMAD2, SMAD4, MAFG, MEF2A, MEF2C, MEF2D,
, \ y MEIS1, MEIS2, MITF, MTF1, NEURODZ, NFIA, NFATC3, NFE2L2, NFIB, NFIC, NFKB1, NR4A2, PBX1, PITX1, PKNOX1, PLAG1,
MF | GO:0001228 ?{C,\tl'xatg["’r‘rfg‘r’ggé 122/2563 2.09E-10 | pAGL2, PLSCR1, POU3F2, PPARA, REL, REST, RORA, RORB, SALL2, SIX1, SOX2, SOX4, SOX9, SP1, SRF, STAT1, STAT3,
-Soenitio TCF4, TBX3, TCF12, TEDP1, TEDP2. KLF10, TP53, NR2C2, ZNF24, VEZF1, FOSL1, HMGA2, KLF7, TP63, FUBP3, ONECUT2,
P LITAF, CLOCK, ZEB2, MAFB, DMTF1, STAG1, CTCF, NFAT5, MLXIP, FOXJ3, ATF6, ZNF292, MYT1L, MGA, SATB2, PATZ1,
GRHL1, LEF1, KLF13, SIX4, ALX4, IRF2BPL, BCL11B, CSRNP3, AKNA, CREBRF, IRF2BP2
BIRC3, XIAP, BRCAL, CBL, CBLB, CDC42, UBE2K, LMO7, NEDD4, CNOT4, MED1, RNF4, SKP1, SKP2, TNFAIP3, UBE2A,
UBE2D1, UBE2D3, UBE2E2, UBE2H, UBE2L3, UBE2V2, UBE3A, VHL, RNF103, CUL5, CUL3, HERC3, TRIP12, UBE4A, MED21,
Ubiauitin-orotein RNF14, RNF144A, RNFA40, PJA2, AREL1, KLHL21, MED12, MALT1, WWP1, RNF139, RNF24, MYCBP2, FBXW11, TRIM2,
vE | co0004saz |homktin-b 10812563 587610 | MKRNL, ARIH1, FBXL2, HECTDI, LTN1, HERCA, FBXW2, FBXL3, FBXL5, RNFL1, KLHL20, RLIM, RNFT1, UBRS, RNF138, DTL,
' ranst : TRIM33, UBE2D4, RNF111, MSL2, RNF220, UBE2W, G2E3, KCMF1, PELI1, BIRC6, RNF150, HECW?2, MIBL, KLHL42, SH3RF1,
y RNF213, UBE20, IRF2BPL. SMURF2, RMND5A, FBXL17, GID4, HECTD3, RNF122, CBLL1, FBXO11, ZFP91, RNF170, SYVNL,
KLHL13, UBE2Q2, RNF157, RNF19B, UBR3, TRIM71, HECTD2, RC3H1, RNF187, RNF38, RNF217, RNF168, RNF182, ZNRF2,
RNF144B, RNF149, TRIM59, RNF165
BIRC3, XIAP, BRCAL, CBL, CBLB, CDC42, UBE2K, LMO7, NEDD4, CNOT4, MED1, RNF4, SKP1, SKP2, TNFAIP3, UBE2A,
UBE2D1, UBE2D3, UBE2E2, UBE2H, UBE2I, UBE2L3, UBE2V2, UBE3A, VHL, RNF103, CUL5, CUL3, CBX4, HERC3, PIAS?,
ubiquitin-like TRIP12, UBE4A, MED21, RNF14, RNF144A, RNF40, PJA2, ARELL, KLHL21, MED12, MALT1, WWP1, RNF139, RNF24,
ve | cooo1o7sr |Protein 11312563 sg7E.10 | MYCBP2, FBXWLL, TRIM2, MKRNL, ARIH1, FBXL2, HECTD1, ZNF451, LTNL, HERC4, FBXW2, FBXL3, FBXLS, RNFLL, KLHL20,
' transferase : RLIM, RNFT1, UBR5, RNF138, DTL, TRIM33, UBE2D4, RNF111, MSL2, RNF220, UBE2W, G2E3, KCMF1, PELI1, ZMIZ1, BIRCS,
activity RNF150, HECW2, MIB1, KLHL42, SH3RF1, RNF213, UBE20, IRF2BPL. SMURF2, RMNDS5A, FBXL17, GID4, HECTD3, RNF122,
CBLL1, FBXO11, ZFP91, RNF170, SYVNL, KLHL13, UBE2Q2, RNF157, RNF19B, UBR3, TRIM71, HECTD2, RC3H1, RNF187,
RNF38, RNF217. RNF168, RNF182, ZNRF2, RNF144B, RNF149, TRIM59, RNF165
ACVR2B, BMPR1A, BMPR1B, BMPR2, COL5A2, DDX5, FKBP1A, SMADL, SMAD2, SMAD4, SMAD7, MEF2A, PPM1A, PURA,
MF | G0:0046332 | SMAD binding 37/2563 2.69E-09 | PURB, SKI, SKIL, TCF12, TGFBR1, TGFBR2, TGIFL, YY1, HMGA2, USP9X, TGFBRAP1, ZEB2, MAGI2, USP15, TOB1, IPO7,

HIPK2, ZBTB7A, TRIM33, RNF111, PMEPA1, SMURF2, ACVR1C




MF

G0:0031267

small GTPase
binding

110/2563

8.90E-07

ABR, ADRB1, AP1G1, ATP7A, BICD1, RCC1, CHM, CHML, DIAPH1, DOCK1, ECT2, EPSS8, GDI1, KPNB1, TNPOL1, IPO5, RAB8A,
MYO5A, MYOS5B, NSF, OCRL, PAK2, PKN2, RAC1, ROCK1, SORL1, SOS2, TIAM1, TRIO, XPO1, EVI5, PICALM, KIF3B, ROCK2,
RAPGEF2, USP6NL, DOCK4, RAPGEF5, RIMS3, TBC1D4, RABGAPLL, RANBP9Y, DNM1L, RASGRP1, OPTN, ABI2, DENND4A,
NET1, VAV, IPO7, CDC42EP3, EXOC5, NCKAP1, RALBP1, EHD1, RAPGEF4, AKAP13, RAB11FIP2, PPP6R1, RAB3GAP1,
RIMS1, DAAM1, XPO7, MYCBP2, EXPH5, GGA3, BICD2, DMXL2, ARHGEF12, SRGAP2, CORO1C, RABGAP1, SH3BP4,
TBC1D10B, AP3M1, NPC1L1, STRN3, ITSN2, ARHGEF3, IPO11, TRAPPC4, PEXS5L, RAPGEF6, ERRFI1, WDR44, ARHGAP17,
WDRA41, TBC1D22B, DENND4C, CDC42SE1, CDC42SE2, PLEKHG1, XPO5, ALS2, RAB11FIP1, ANKRD27, RAB11FIP4,
PARD6B, DOCK7, HPS4, SYTL4, LRRK2, WHAMM, TBC1D20, SGSM1, STXBP5, DOCK11, RUNDC1, DENND1B, RGPD8

MF

G0:0045296

cadherin binding

88/2563

8.90E-07

ALDOA, ANK3, ANXA1, BMPR2, CALD1, CAPZAL, CBL, CDH2, CDH6, CDH11, CTNND1, DBN1, DDX3X, DDX6, EIF4G2, FASN,
FLNB, GOLGA2, HCFC1, HNRNPK, HSP90AB1, DNAJB1, ITGAG, KIF5B, KTN1, LASP1, CD46, MYO1B, MYH9, PAK2, PCBP1,
PKM, PKN2, PTPRJ, PTPRM, RAB1A, RAN, SH3GL1, SNX1, SPTAN1, SPTBN1, STAT1, TJP1, TMPO, VCL, EZR, EIF4H,
YWHAB, PICALM, PKP4, USO1, NUMB, CDK5R1, LRRFIP1, VAPB, VAPA, SLK, IST1, WASF2, PDLIM5, RAB10, EHD1, PTPRT,
MAPREL1, PDXDC1, SWAP70, MPRIP, DOCKS9, LARP1, CD2AP, CHMP2B, GIGYF2, GAPVD1, SERBP1, TMODS3, OLA1, ASAP1,
CHMPS5, FNBPLL, LRRC59, PARVA, ZC3HAV1, RTN4, ESYT2, EIF2A, PHLDB2, VASN, MB21D2

MF

G0:0050839

cell adhesion
molecule binding

120/2563

1.00E-06

ACTN1, ADAM10, ALDOA, ANK3, ANXAL, BMPR2, DST, CALD1, CAPZA1, CBL, CD151, CDH2, CDH6, CDH11, CTNND1,
CXADR, DBN1, DDX3X, DDX6, DSG2, EIF4G2, FASN, FBN1, FGF2, FLNB, FN1, GOLGA2, HCFC1, NRG1, HMGB1, HNRNPK,
HSP90AB1, DNAJBL, IGF1, ITGAG, ITGA3, ITGAV, ITGBS, KIF5B, KTN1, LASP1, LGALSS8, CD46, MYO1B, MSN, MYH9, PAK2,
PCBP1, PKM, PRKCA, PKN2, PTPRJ, PTPRM, PTPRZ1, RAB1A, RAN, SFRP2, SH3GL1, SNX1, SPTAN1, SPTBN1, STAT1,
ADAM17, TGFBI, THBS1, TJP1, TMPO, UTRN, VCL, EZR, EIF4H, YWHAB, PICALM, SEMA7A, PKP4, USO1, NUMB, ADAM9,
CDK5R1, LRRFIP1, VAPB, VAPA, NRXN1, SLK, IST1, EDIL3, WASF2, GPNMB, PDLIM5, RAB10, EHD1, ADAMTSS5, PTPRT,
MAPRE1, PDXDC1, SWAP70, MPRIP, DOCKS9, LARP1, CD2AP, CHMP2B, GIGYF2, GAPVD1, SERBP1, TMOD3, OLA1, ASAP1,
CHMP5, ADAM22, FNBP1L, LRRCS59, PARVA, ZC3HAV1, RTN4, ESYTZ2, EIF2A, PHLDB2, VASN, MB21D2, NPNT

MF

GO0:0003713

transcription
coactivator
activity

85/2563

1.09E-06

ACTN1, BCL9, BRCA1, CBFB, CREBBP, EP300, FGF2, GABPA, GATA3, GTF2A1, HCFC1, HMGB1, HMGB2, MEF2A, MNT,
MTF1, NEUROD1, NPAT, NPM1, POU3F2, PPARA, MED1, PRKCB, RARA, RB1, KDM5A, RFXAP, RNF4, SMARCC2, SMARCD1,
SMARCEL, SOX4, SP4, SS18, TAF11, ZEB1, TCF20, TFDP1, THRB, NR2C2, UBE2L3, UBE3A, YY1, ZFX, KAT6A, NCOA4,
NCOAS3, NRIP1, ARID1A, KLF7, NCOA1, KAT2B, PIAS2, MED21, MED17, MED26, MAGED1, NFE2L3, RNF14, SERTAD2,
MED12, MED13, NR1D2, MEDG6, SRA1L, YAP1, ZBTB18, NCOA2, ATF6, WWC1, GRIP1, WWTR1, SS18L1, MYCBP, TAF5L,
HIPK2, CCARL1, ZMIZ1, RAP2C, KMT2C, MTDH, MYSM1, MED12L, JMY, NCOA7

MF

G0:0017016

Ras GTPase
binding

106/2563

1.31E-06

ABR, ADRB1, AP1G1, ATP7A, BICD1, RCC1, CHM, CHML, DIAPH1, DOCK1, ECT2, EPSS8, GDI1, KPNB1, TNPO1, IPOS5, RABSA,
MYOS5A, MYO5B, NSF, OCRL, PAK2, PKN2, RAC1, ROCK1, SOS2, TIAM1, TRIO, XPO1, EVI5, PICALM, KIF3B, ROCK2,
RAPGEF2, USP6NL, DOCK4, RAPGEF5, RIMS3, TBC1D4, RABGAP1L, RANBP9, DNM1L, RASGRP1, OPTN, ABI2, DENNDA4A,
NET1, VAV3, IPO7, CDC42EP3, EXOC5, NCKAP1, RALBP1, EHD1, RAPGEF4, AKAP13, RAB11FIP2, PPP6R1, RAB3GAP1,
RIMS1, DAAM1, XPO7, MYCBP2, EXPHS5, BICD2, DMXL2, ARHGEF12, SRGAP2, CORO1C, RABGAP1, SH3BP4, TBC1D10B,
AP3M1, NPC1L1, STRN3, ITSN2, ARHGEF3, IPO11, TRAPPC4, RAPGEF6, WDR44, ARHGAP17, WDR41, TBC1D22B,
DENNDA4C, CDC42SE1, CDC42SE2, PLEKHGL1, XPO5, ALS2, RAB11FIP1, ANKRD27, RAB11FIP4, PARD6B, DOCK7, HPS4,
SYTL4, LRRK2, WHAMM, TBC1D20, SGSM1, STXBP5, DOCK11, RUNDC1, DENND1B, RGPD8

MF

G0:0061659

ubiquitin-like
protein ligase
activity

65/2563

4.54E-06

BIRC3, XIAP, CBL, CBLB, CDC42, UBE2K, NEDD4, MED1, SKP1, SKP2, UBE3A, VHL, RNF103, PIAS2, UBE4A, MED21, RNF14,
RNF144A, PJA2, AREL1, MED12, WWP1, RNF139, RNF24, MYCBP2, FBXW11, TRIM2, MKRN1, ARIH1, ZNF451, LTN1, FBXL3,
RLIM, RNFT1, UBR5, RNF138, RNF111, MSL2, RNF220, KCMF1, PELI1, ZMIZ1, RNF150, HECW2, SH3RF1, UBE20, IRF2BPL,
SMURF2, FBXL17, GID4, RNF122, CBLL1, RNF170, SYVN1, RNF157, RNF19B, UBR3, TRIM71, RC3H1, RNF217, ZNRF2,
RNF144B, RNF149, TRIM59, RNF165

MF

G0:0003725

double-stranded
RNA binding

30/2563

5.54E-06

ACTN1, ADARBI1, CLTC, DDX3X, EIF4A1, FMR1, HNRNPU, HSP90AB1, MBNL1, MSN, STAU1, TFRC, VIM, EIF4H, FXR1,
PRKRA, LRRFIP1, DICER1, ZNF346, AGO1, STAU2, AGO2, ZFR, DGCR8, STRBP, MRPL44, MTDH, RC3H1, AGO3, AGO4

MF

G0:0061630

ubiquitin protein
ligase activity

62/2563

1.03E-05

BIRCS, XIAP, CBL, CBLB, CDC42, UBE2K, NEDD4, MED1, SKP1, SKP2, UBE3A, VHL, RNF103, UBE4A, MED21, RNF14,
RNF144A, PJA2, AREL1, MED12, WWP1, RNF139, RNF24, MYCBP2, FBXW11, TRIM2, MKRN1, ARIH1, LTN1, FBXL3, RLIM,
RNFT1, UBRS5, RNF138, RNF111, MSL2, RNF220, KCMF1, PELI1, RNF150, HECW2, SH3RF1, UBE20, IRF2BPL, SMURF2,
FBXL17, GID4, RNF122, CBLL1, RNF170, SYVN1, RNF157, RNF19B, UBR3, TRIM71, RC3H1, RNF217, ZNRF2, RNF144B,
RNF149, TRIM59, RNF165

MF

GO0:0004721

phosphoprotein
phosphatase
activity

53/2563

2.13E-05

ACP1, CDC25A, DUSP4, DUSP5, DUSPS8, EYA4, MTM1, PPM1A, PPP1CC, PPP2R1B, PPP2R2A, PPP2R2C, PPP2R5A,
PPP3CA, PPP3R1, PPP6C, PTEN, PTPN3, PTPN4, PTPN12, PTPN14, PTPRE, PTPRG, PTPRJ, PTPRK, PTPRM, PTPRR,
PTPRZ1, PTP4Al, SHOC2, PTP4A2, PPM1D, CDC14A, RNGTT, MTMR3, MTMR6, MINPP1, CTDSPL, DUSP14, PTPN21,
PTPRT, PHLPP2, CTDNEP1, PPA2, CTDSPL2, SSH1, PPP2R2D, PDP2, PPP1R3B, SSH2, UBLCP1, DUSP18, PPM1L

MF

G0:0042393

histone binding

56/2563

2.22E-05

ATRX, RCC1, CHD1, CHD2, CKS1B, FMR1, JAK2, KMT2A, MLLT3, MLLT6, NAP1L2, NASP, NPM1, PRKCB, KDM5A, RBBP4,
SMARCC2, STAT1, TP53BP1, DEK, KAT6A, CHAF1B, SMARCAS5, HAT1, CBX4, BAZ1B, USP15, IPO7, KDM5B, ZMYND11,




SPIN1, BAZ2A, MTF2, PHF8, CBX5, SUZ12, KAT6B, BRD1, PYGO1, PHF19, ATAD2, LEF1, RSF1, NCAPG2, PHIP, YEATS2,
KMT2E, KMT2C, TBL1XR1, KAT8, PHF6, MYSM1, PWWP2A, CDYL2, SPTY2D1, RNF168

MF  |G0:0030371 :;"’;J’:Z';"St'gr”acﬁvity 15/2563 2.87E-05 | EIFAEBP2, FMRL, IREB2, PURA, RARA, RBM3, SHMT1, CELF1, CPEB3, SAMDA4A, PAIP2, CPEB4, TRIM71, CPEB2, PAIP2B
disordered
ME | G0:0007718 | Gomain Specific 1712563 A OLE.05 Egl(_)zAl_g, CALM1, CALM2, CALM3, CLTC, FN1, FYN, GJAL, HSPA2, HSP90AAL, HSP90AB1, SMAD2, MYOS5A, RB1, TP53, EZR,
binding
sinale-stranded ANXAL, DDX3X, DLX2, FMR1, HNRNPC, HNRNPF, HNRNPH1, HNRNPU, PABPC3, PTBP1, RBM3, ATXNL, EIF4H, CNBP,
MF  [G0:0003727 | 3RS 3rar 33/2563 4.01E-05 |FXR1, CBX4, PABPC4, SRA1, KHDRBS1, CBX6, AGO1, DAZAP1, PABPC1, AGO2, RBMS3. A1CF, ZFR, STRBP, PABPCIL,
9 LARP4, MSI2, AGO3, AGO4
ENA3-UTR ZFP36L1, ZFP36L2, DDX5, ELAVL3, ELAVLA4, FMRL, HNRNPA2B1, HNRNPC, HNRNPU, PABPC3, RBM3, TIALL, TP53, FXRL,
MF | Go:0003730 | R/ 32/2563 4.07E-05 | PABPC4, PUM1, SECISBP2L, RNF40, HNRNPR, IGF2BP3, CPEB3, LARP1, PUM2, SERBP1, DAZAP1, PABPC1, RBMS3,
9 CPEB4, PABPCIL, CPEB2, RC3H1, RBM24
vE | co:0019199 ﬁre"’::’fr?oerm?g?e’};’ S 458E.05 | ACVR2B, AXL, BMPRIA, BMPR1B, BMPR2, EPHA4, EPHAS, EPHB1, EPHB2, EPHB4, ERBB2, ERBB3, ERBB4, FGFR3, FGFR2,
' racert acﬁivity : FLT1, IGFIR, IGF2R, INSR, KIT, MET, NTRK2, DDR2, PDGFRA, RET, TGFBR1, TGFBR2, NRP1, ACVRIC
ALDOA, APC, DST, BRCAL, KRITL, DAGL, DPYSL2, FGF13, FMRL, FYN, GJAL, GOLGA2, KIF5B, KIF5C, KIF11, STMNL,
MAP1B. MAP2, MAP4, MID1, OPAL, PAFAH1B1, SPAST, TIAM1, TPR, VBP1, EZR, UNC5C, RAB11A, CDK5R1, VAPB, VAPA,
, o KIF3B, MAP4K4, KIF23, CEP350, BCL2L11, DNMIL, ARL4C, MAPRET, KIF21B, KIF1B, SYT11, CAMSAP2, KIF13B, ADNP,
MF | G0:0015631 | tubulin binding 81/2563 8.97E-05 | RABGAP1, GABARAPL1, KIF4A, EML2, APPL1, CACYBP, HOOK1, TPPP3, CCSER2, NDE1, ARL8B, STRBP, KIF21A,
CCDC88A. BCCIP, MTUS1, TAOKL, KIF13A, MAP9, REEP4, NDEL1, KATNALL, PHF6, HOOK3, DIXDC1, NAV3, EFHC1, FCHO2,
LRRK2, WHAMM, CCSAP, TTBK2, CAMSAP1, FMN1, FAM110C
ABR, ALDHIAL, ARHGAPS, ATP1B1, BNIP2, KRITL, CHM, CHML, CHN1, DOCKL, ECT2, GDI1, GNAQ, AGFG1, DNAJBL, IPO5,
ucleoside. MYO9A, NF1, OCRL, OPHN1, RASA1L, RP2, TSC1, EVI5, NRP1, ASAP2, WASL, DNAJA3, RABEP1, SLIT2, ARHGAP29, RASAL2,
_ . RAPGEF2, USP6NL, DOCK4, ARHGAP32, TBC1D4, RABGAPLL, DNM1L, FAM13A, RASA4, VAV3, IPO7, RALBP1, DNAJB4,
MF | G0:0060589 ﬁgpﬁfi‘ériﬁfﬁt 82/2563 L19E-04 | pAB3GAP1, RIMS1, PLCB1, ARHGEF12, SRGAP2, RABGAPL, SH3BP4, TBC1D10B, TORIAIP1, GAPVD1, RGS17, GIT1,
9 y DNAJC15, GPSM2, ASAP1, FAM13B, ERRFI1, ARHGAP17, TBC1D22B, DEPDC1, CDC42SE1, RALGAPB, FNIP2, DOCKS5,
ARHGAP24, SESN2, ANKRD27, ARAP2, LRRK2, TBC1D20, SGSM1, CPEB2, GRPEL2, STXBP5, RUNDC1, TORIAIP2, RGPDS8
DNA-binding
transcription ZFHX3, BCL6, PRDM1, E2F1, ELK3, EN1, ERF, ETS2, ETV6, FOXO3, GATA3, HIVEP1, FOXK2, JARID2, MECP2, MITE, MNT,
ve | cooooaay |repressor 6212563 L66E.04 | MXIL NFATC3, NFKBI, PPARA, PURA, PURB, REST, SATBL, SKIL, SNAI2, SP3, TBX3, ZEB1, TGIFL, TRPSL, YY1, CNBP,
' activity, RNA : ZNF148, ZNF202, ZNF217, BTG2, HMGA2, LRRFIP1, NFE2L3, ZEB2, ZBTB5, NR1D2, CTCF, KLF12, MYTIL, HIC2, RCOR1,
polymerase II- ZBTB20, PURG, KCNIP3, ZBTB7A, BCL11A, CHCHD3, SOX6, ZBTB4, PHF6, FOXP2, FOXQ1, JDP2, ZFP90
specific
modification- ATRX, CHD1, FMRL, KMT2A, MLLT3, RAD23A, KDM5A, TNFAIP3, TP53BP1, VCP, CBX4, USP15, OPTN, TNIPL, PRPFS,
MF | G0:0140030 | dependent 4212563 1.95E-04 |ZMYNDLL, SPIN1, BAZ2A, MTF2, ZBTB1, TAB2, PHF8, CBX5, SUZ12, PYGO1, PHF19, UBQLN2, UBQLN1, UBXN1, ZFANDS,
protein binding ZRANB1, NCAPG2, PHIP, YEATS2, KMT2E, OTUD7B, SPRTN, KAT8, ANKRD13A, CDYL2, RNF168, RNF169
_ translation EIF4EBP2, FMR1, MTOR, IREB2, PURA, RARA, RBM3, RPL22, SHMT1, CNBP, FXR1, EIF2AK3, IGF2BP3, CELF1, CPEB3,
MF  [GO:0045182 | o o lator activity | 23/2263 2.10E-04 | SAMD4A, LARP1, PABPC1, PAIP2, CPEB4, TRIM71, CPEB2, PAIP2B
ABR, ALDH1AL, ARHGAP5, BNIP2, KRITL, CHM, CHML, CHNL, DOCKL, ECT2, GDI1, GNAQ, AGFGL, IPO5, MYO9A, NFL,
OCRL, OPHN1, RASAL, RP2, EVI5. NRP1, ASAP2, WASL, DNAJA3, RABEP1, SLIT2, ARHGAP29, RASAL2, RAPGEF?2, USP6NL,
ve | cooo3069s |GTPase 312563 5 66E.04 | POCK4, ARHGAP32, TBC1D4, RABGAPLL, DNMIL, FAM13A, RASA4, VAV3, IPO7, RALBP1, RAB3GAP1, RIMSL, PLCBL,
' regulator activity : ARHGEF12, SRGAP2, RABGAP1, SH3BP4, TBC1D10B, GAPVD1, RGS17, GIT1, GPSM2, ASAP1, FAM13B, ERRFI1,
ARHGAP17, TBC1D22B, DEPDC1, CDC42SE1, RALGAPB, DOCK5, ARHGAP24, SESN2, ANKRD27, ARAP2, LRRK2, TBC1D20,
SGSM1, CPEB2, STXBP5, RUNDC1, RGPD8
APC, BCL2, BID, BRCAL, DBT, ERBB3, PTK2B, GSK3B, UBE2K, HSP90AAL, HSP90AB1, SMAD2, SMADS, SMAD7, MIDL,
Ubiauitin orotein NFKBIA, PCBP2, PRKACB, PRKAR1A, PRKAR2A, PSMD1, RALA, RB1, RPS27A, SKI, TMBIMS, TP53, UBE2A, UBE2DL,
MF  [GO:0031625 |09 PO 70/2563 3.27E-04 |UBE2D3, UBE2L3, VCL, VCP, FZD5, USP7, CUL5, FZD4, FZD8, CUL4B, CUL3, BLZF1, USP13, PIAS2, RNF40, MFN2, DNM1L,
9 9 ABI2, TRIB1, ERLIN1, NEK6, FAF1, ERLIN2, ATF6, FAF2, SYT11, GABARAPL1, ARIH1, CACYBP, TRIB2, USP25, UBXN1,
JKAMP, UBE2D4, NLK, UBE2W, YOD1, RTN4, DERL1, CACUL1, SPOPL
otein rosine ABL2, AXL, DYRK1A, EPHA4, EPHA5, EPHBL, EPHB2, EPHB4, ERBB2, ERBB3, ERBB4, PTK2B, FER, FGFR3, FGFR2, FLTL,
MF | G0:0004713|Protein ty 39/2563 3.82E-04 | FRK, FYN, IGF1R, IGF2R, INSR, JAK2, KIT, MET, NTRK2, DDR2, PDGFRA, MAP2K3, RET, MAP2K4, WEE1, YES1, NRP1,

kinase activity

BAZ1B, HIPK3, TESK2, CAMKK2, DSTYK, HIPK2




peptide N-

ATF2, CREBBP, EP300, HCFC1, TAF5, BRPF1, KAT6A, NCOAS3, HAT1, NCOAL, KAT2B, GTF3C4, CLOCK, KAT6B, TAFSL,

MF | G0:0034212 Zgﬁ\t}i’t';rans‘cerase 26/2563 383804 |20, RSF1, KANSL3, MEAF6. NAA25, NAALS, NAASO, EPCL, KATS, NAA30, KANSL1L
histone
_ ATF2, CREBBP, EP300, HCFC1, TAF5, BRPF1, KAT6A, NCOA3, HAT1, NCOAL, KAT2B, GTF3C4, CLOCK, KAT6B, TAF5L,
MF | G0:0004402 Zgg\txt';rans‘cerase 23/2563 6.07E:04 | pHE20, RSF1, KANSL3, MEAF6. NAASQ, EPC1. KATS, KANSLLL
APC, BCL2, BID, BRCAL, DBT, ERBB3, PTK2B, GSK3B, UBE2K, HSP90AAL, HSP90AB1, SMAD2, SMAD5, SMAD7, MID1,
ubiquitin-like NFKBIA, PCBP2, PRKACB, PRKAR1A, PRKAR2A, PSMD1, RALA, RB1, RPS27A, SKI, SUMO3, STAT1, TMBIM6, TP53, UBE2A,
MF | G0:0044389 | protein ligase 7212563 6.60E-04 |UBE2D1, UBE2D3, UBE2L3, VCL, VCP, FZD5, USP7, CULS, FZD4, FZD8, CUL4B, CUL3, BLZF1, USP13, PIAS2, RNF40, MFN2,
binding DNMLIL, ABI2, TRIB1, ERLIN1, NEK6, FAF1, ERLIN2, ATF6, FAF2, SYT11, GABARAPL1, ARIH1, CACYBP, TRIB2, USP25,
UBXN1, JKAMP, UBE2D4, NLK, UBE2W, YOD1, RTN4, DERL1, CACUL1, SPOPL
protein tyrosine ACP1, CDC25A, DUSP4, DUSP5, DUSP8, EYA4, MTM1, PTEN, PTPN3, PTPN4, PTPN12, PTPN14, PTPRE, PTPRG, PTPRJ,
MF | G0:0004725 | phosphatase 31/2563 6.60E-04 |PTPRK, PTPRM, PTPRR, PTPRZ1, PTP4AL, PTP4A2, CDC14A, RNGTT, MTMR3, MTMR6, DUSP14, PTPN21, PTPRT, SSH1,
activity SSH2, DUSP18
. poly-pyrimidine ] FMRL, HNRNPC, HNRNPH1, HNRNPU, PABPC3, PTBP1, RBM3, ATXN1, PABPC4, KHDRBS1, DAZAP1, PABPC1, RBMS3,
MF | Go:ooos187 | fEX P 15/2563 6.60E-04 [ Catoc Ve
, tau protein ACTB, DYRK1A, EP300, FYN, GSK3B, HSPA2, HSP90AAL, HSP90AB1, SMAD2, MAP2, MARK3, PPP2R2A, PRKAA1, ROCK,
MF | GO:0048156 | hinding 18/2563 8.31E-04  |pjcAlM, ROCK2, TAOK1, TTBK2
ACVR2B, ATM, BMPR1A, BMPR1B, BMPR2, CAMK2D, CDK6, CHEK1, CSNK2A1, DYRK1A, PTK2B, MTOR, MKNK2, GSK3B,
GTF2H1, MARK3, MAP3K1, MAP3K4, MAP3K5, MAP3K9, MYLK, PAK2, CDK17, PHKAL, PIK3CG, PRKAAL, PRKACB, PRKCA,
protein PRKCB, PRKCE, PKN2, PRKDC, PRKG1, MAPK1, MAPK4, MAPK6, MAP2K3, ROCK1, RPS6KA3, RPS6KB1, MAP2K4, SGK1,
MF | GO:0004674 | serine/threonine 95/2563 8.58E-04 |NEK4, STK3, STK4, TGFBR1, TGFBR2, TRIO, PPM1D, CDK13, DCLK1, RPS6KA5, MAP4K4, EIF2AK3, ROCK2, ULK2, SLK,
kinase activity OXSR1, AKT3, HIPK3, TESK2, CAMKK2, PLK4, MAP3K2, NEK6, IRAK3, AKAP13, AAK1, STK38L, SMG1, CDK19, SIK2, SGK3,
DSTYK, STK39, HIPK2, MINKZ, IRAK4, NLK, CAB39, TRPM7, SNRK, TAOK1, WNK1, WNK3, NEK9, MYLK3, LRRK2, ACVRLC,
NEK7, TTBK2, PDIK1L, SIK1, KSR2, C80rf44-SGK3
peptide-lysine-N- ATF2, CREBBP, EP300, HCFC1, TAFS5, BRPF1, KAT6A, NCOA3, HAT1, NCOAL, KAT2B, GTF3C4, CLOCK, KAT6B, TAF5L
MF | G0:0061733 gﬁﬁf/‘i’t';ra”Sferase 23/2563 8.58E-04 | pHE20, RSF1, KANSL3, MEAF6. NAASQ, EPC1. KATS, KANSLALL
AP1G1, BICD1, CHM, CHML, GDI1, RAB8A, MYOSA, MYOSB, NSF, RACL, EVI5, PICALM, USP6NL, RIMS3, TBC1D4,
v | Gooo17137 | Rab GTPase 46/2563 e5s.0a | RABGAPIL, DNMLL, OPTN, DENND4A, EHD1, RAB11FIP2, RAB3GAPL, RIMS1, EXPHS, BICD2, DMXL2, RABGAPL,
' binding : TBC1D10B, AP3M1, NPC1L1, TRAPPC4, WDR44, WDR41, TBC1D22B, DENNDAC, ALS2, RAB11FIP1, ANKRD27, RABLLFIP4,
HPS4, SYTL4, TBC1D20, SGSM1, STXBP5, RUNDC1, DENND1B
RNA polymerase AHR, AR, CHD4, CREB1, ATF2, CREBBP, EP300, ERCC1, ESR1, GATA6, GSK3B, GTF2AL, HNRNPU, ID1, ID2, ID4, RBPJ,
MF | G0:0001085 | II transcription 42/2563 8.58E-04 |SMAD4, MEF2A, NEUROD1, NFE2L2, PITX1, PITX2, PPARA, RB1, RBL1, SP1, SRF, STAT3, TCF4, TBX3, TEAD1, TP53,
factor binding TP53BPL, PIAS2, NCOR1, SPEN, MGA, HIPK2, ZMIZ1, MTDH, MIER3
ACP1, MPPED2, CDC25A, DUSP4, DUSPS5, DUSP8, EYA4, GNBL, INPP4A, MTM1, OCRL, PDE3A, PDE4D, PDE7A, PLCBA4,
PLCL1, PLCGL, PLD1, PPM1A, PPP1CC, PPP2R1B, PPP2R2A, PPP2R2C, PPP2R5A, PPP3CA, PPP3R1, PPP6C, PRKARIA,
vE | Gom004257g | Phosphoric ester | o oo e5sc.0a | PRKAR2A, PTEN, PTPN3, PTPN4, PTPN12, PTPN14, PTPRE, PTPRG, PTPRJ, PTPRK, PTPRM, PTPRR, PTPRZ1, PTP4A1,
' hydrolase activity : SHOC2, PTP4A2, PPM1D, CDC14A, PDE5A, RNGTT, MTMR3, MTMR6, MINPP1, CTDSPL, DUSP14, PTPN21, PTPRT, SACMIL,
NT5C2, PHLPP2, PLCL2, PLCB1, CTDNEP1, PPA2, PDE7B, NT5C3A, CTDSPL2, NT5DC3, GDE1, SSH1, SMPD3, PPP2R2D,
PDP2, PPP1R3B, PGAP1, SSH2, GBPC3, NUDT16, UBLCP1, DUSP18, PPMLL, PIKFYVE, NAPEPLD, PLCXD2
transmembrane
_ receptor protein ] AXL, EPHA4, EPHAS, EPHB1, EPHB2, EPHB4, ERBB2, ERBB3, ERBB4, FGFR3, FGFR2, FLT1, IGF1R, IGF2R, INSR, KIT, MET,
MF | GO:0004714 1y osine kinase 2212563 8.62E-04  |\TRK2, DDR2, PDGFRA, RET, NRP1
activity
APC, CCND1, CALM1, CALM2, CALM3, CCNA2, CCND2, CCNG1, CCNT1, CCNT2, CKS1B, DDX3X, ERBB3, FGF13, NRGL,
v | co:0019207 | Kinase regulator £2/2563 060E.04 |HSPOOABL NPMI, PAK2, PIK3R1, PRKARIA, PRKAR2A, DNAJC3, STK3, STK4, PIK3R3, SOCS2, KAT2B, CDK5R1, CCNEZ,
' activity : SOCS6, SOCS5, TRIB1, SPRY2, HEXIM1, MALT1, CCNI, FAF1, IBTK, GREM1, TRIB2, SOCS7, CAB39, CCNJ, CAMK2N1,
BCCIP, TAOKL, ALS2, WNKZ, ITPRIP, CCNYLL1, SPRED1, SPRED2
AK4, ARF1, ARF3, ARF4, ARF6, RHOA, RND3, ARHGAP5, ARL1, MPPED2, CDC42, EEF1A1, GEM, GLUD1, GNA12, GNAI2,
vE | co:0032540 | ibONUCIeOSIde 84/2563 117603 | GNAI3, GNAQ, GNAS, GNAZ, GSPT1, GUCY1A2, HSP90ABL, INSR, RABBA, NRAS, OPAL, RABLA, RAB2A, RAB3B, RAB6A,

binding

RAB27B, RAC1, RALA, RAN, RAP1B, RAP2A, RAP2B, RP2, RNGTT, RAB11A, NOLC1, MFN2, DNM1L, ARL4C, GNA13, HBSIL,
RAB10, EHD1, IFl44L, RRAS2, SEPHS1, RAB18, RAB21, RHOQ, GTPBP4, ATL3, RAB30, OLAL, NIN, RAB14, ARL15, ARL8B,




RHOT1, POLR3B, TSR1, HHAT, LANCL2, SAR1A, RAB22A, RAP2C, RRAGD, ATL2, RAB6C, POLR1B, GFM1, GTPBP10,
LRRK2, NUDT16, RASEF, MMAA, ARL13B, ARL5B, RABL3

transcription

AHR, CCNT2, CDC5L, CREB1, ESR1, FOXO3, NFE2L2, CNOT2, PPARA, RORA, SIX1, TEAD1, TFAM, VGLL4, NEK6, ZBTB7A,

MF | Go:0001221 | [EREIPION. | 1712563 131603  |AnS:
owth factor APP, AREG, ARF4, CBL, ERBB4, EREG, FER, FGF2, FYN, GATA3, HIPL, ILLRL, IL6R, IL6ST, IL12A, JAK2, PDGFRA, PLSCRL,
MF  |G0:0070851 |9 tor 37/2563 1.42E-03 | PTEN, PTPRJ, SNX1, ADAM17, VEGFA, VEGFB, YES1, SNX4, FGF18, SOCS5, VAV3, FRS2, CD2AP, FLRT3, FLRT2, GREML,
receptor binding IRAK4, ERAP1, PDGFD
, beta-catenin APC, SHROOM2, AR, BCL9, CDH2, CXADR, EP300, ESRL, FOXO3, GSK3B, SMAD7, NR4A2, PTPRJ, PTPRK, RORA, SKP1,
MF | GO:0008013 | b ing 26/2563 1.43E-03 | 50x9, VCL, NUMB, MED12, PTPRT, GRIP1, CD2AP, LEF1, TBLIXR1, MED12L
translation
repressor
MF | G0:0000900 | activity, mRNA 9/2563 1.47E-03 | PURA, RARA, SHMTL, CELF1, CPEB3, PAIP2, CPEB4, CPEB2, PAIP2B
regulatory
element binding
, androgen BRCAL, DDX5, EP300, PRKCB, RAN, RBL, RNF4, NCOA4, NCOA3, NRIPL, NCOAL, PIAS2, RNF14, GRIPL, FOXP1, ZBTB7A,
MF | Go:0050681 | FRTo0en . L | 172563 16803  [BRSA
_ - ARF1, RHOA, GEM, GNAI3, RAB8A, NRAS, RAB2A, RAB3B, RAB27B, RALA, RAN, RAP1B, RAP2A, RAP2B, RAB10, RRAS2,
MF [ GO:0019003 | GDP binding 2412563 L.70E-03 | AB18, RAB21, RAB14, ARL8B, RAB22A, RAP2C, RRAGD, RASEF
AK4, ARFL, ARF3, ARF4, ARF6, RHOA, RND3, ARHGAPS, ARLL, MPPED2, CDC42, EEF1AL, GEM, GLUDL, GNAL2, GNAI2,
GNAI3, GNAQ, GNAS, GNAZ, GSPTL, GUCY1A2, HSP90ABL, INSR, RAB8A, NRAS, OPA1, RABIA, RAB2A, RAB3B, RABGA,
vE | co-0001882 | nucleoside 8412563 Losc.0a | RAB27B, RACL RALA, RAN, RAP1B, RAP2A, RAP2B, RP2, RNGTT, RABLIA, NOLC1, MFN2, DNMLL, ARLAC, GNA13, HBSIL,
: binding : RAB10, EHDL, IFI44L, RRAS2, SEPHS1, RAB18, RAB21, RHOQ, GTPBP4, ATL3, RAB30, OLAL, NIN, RAB14, ARL15, ARL8B,
RHOTL, POLR3B, TSRL, HHAT, LANCL2, SAR1A, RAB22A, RAP2C, RRAGD, ATL2, RAB6C, POLR1B, GFM1, GTPBPL0,
LRRK2, NUDT16, RASEF, MMAA, ARL13B, ARL5B, RABL3
AK4, ARF1, ARF3, ARF4, ARF6, RHOA, RND3, ARHGAPS, ARLL, MPPED2, CDC42, EEF1AL, GEM, GLUDL, GNAIL2, GNAI2,
ourine GNAI3, GNAQ, GNAS, GNAZ, GSPTL, GUCY1A2, HSP90ABL, INSR, RAB8A, NRAS, OPAL, RAB1A, RAB2A, RAB3B, RABGA,
_ . . RAB27B, RACL, RALA, RAN, RAP1B, RAP2A, RAP2B, RP2, RNGTT, RABL1A, NOLC1, MFN2, DNM1L, ARLAC, GNAL3, HBSLL,
MF | G0:0032550 {)‘ﬁ%’i‘r‘]‘deos'de 82/2563 1.96E-03 | RAB10, EHDL, IFI44L, RRAS2, SEPHS1, RAB18, RAB21, RHOQ, GTPBP4, ATL3, RAB30, OLAL, NIN, RAB14, ARL15, ARLSB,
9 RHOTL, TSR1, HHAT, LANCL2, SARLA, RAB22A, RAP2C, RRAGD, ATL2, RAB6C, GFM1, GTPBP10, LRRK2, NUDT16, RASEF,
MMAA, ARL13B, ARL5B, RABL3
clear hormone BRCAL, DDX5, EP300, ESRL, ETS2, NKX3-1, NR4A2, MEDL, PRKCB, RAN, RB1, RNF4, SMARCEL, STATL, STAT3, STRN,
MF | GO:0035257 |nuciear fomor 40/2563 2.01E-03 |TACCL, TAF11, NCOA4, NCOA3, NRIPL, ARIDIA, NCOAL, PIAS2, TRIP12, MED17, RNF14, NCORL, MED12, MED13, NCOA2,
P 9 TOB2, BAZ2A, CNOTL, GRIP1, FOXP1, LEF1, ZBTB7A, FOXP2, NCOA?
AK4, ARFL, ARF3, ARF4, ARF6, RHOA, RND3, ARHGAPS, ARLL, CDC42, EEF1AL, GEM, GLUDL, GNAL2, GNAI2, GNAI3,
GNAQ, GNAS, GNAZ, GSPT1, GUCY1A2, HSP90ABL, INSR, RAB8A, NRAS, OPAL, RAB1A, RAB2A, RAB3B, RAB6A, RAB27B,
, - RACL, RALA, RAN, RAP1B, RAP2A, RAP2B, RP2, RNGTT, RABL1A, NOLC1, MFN2, DNM1L, ARL4C, GNAL3, HBSL1L, RABLO,
MF | G0:0005525 | GTP binding 81/2563 2208-03 | Elip’ Fl44L, RRAS2, SEPHS1, RAB18, RAB21, RHOQ, GTPBP4, ATL3, RAB30, OLAL, NIN. RAB14. ARL15, ARL8B, RHOTL,
TSR1, HHAT, LANCL2, SAR1A, RAB22A, RAP2C, RRAGD, ATL2, RAB6C, GFM1, GTPBP10, LRRK2, NUDT16, RASEF, MMAA,
ARL13B, ARL5B, RABL3
ACTB, AHR, CHD4, CREBL, ATF2, GATA3, HIVEPL, HMGB2, HNRNPC, HOXA5, SMAD2, MEF2C, KMT2A, NFE2L2, NFKBL,
MF | G0:0035326 | enhancer binding|  36/2563 2.20E-03 |NFYB NPAS2, RBBP4, REL, SMARCC2, SMARCEL, SOX9, TCF12, TP53, XBP1, YY1, CLOCK, MED12, NR1D2, TIPARP, LEFL,
CCARL, ZNF395, GATAD2B, ZNF322, ZNF704
AK4, ARF1, ARF3, ARF4, ARF6, RHOA, RND3, ARHGAPS, ARLL, MPPED2, CDC42, EEF1AL, GEM, GLUDL, GNAL2, GNAI2,
ourine GNAI3, GNAQ, GNAS, GNAZ, GSPTL, GUCY1A2, HSP90ABL, INSR, RAB8A, NRAS, OPAL, RAB1A. RAB2A, RAB3B, RABGA,
_ . RAB27B, RACL, RALA, RAN, RAP1B, RAP2A, RAP2B, RP2, RNGTT, RABL1A, NOLC1, MFN2, DNM1L, ARL4C, GNA13, HBSIL,
MF | G0:0001883 B;Jncd'fnos'de 82/2563 240E-03 | o AR10, EHDY, IFI44L, RRAS2, SEPHS1, RAB18, RAB21, RHOQ, GTPBP4, ATL3, RAB30, OLAL, NIN, RAB14, ARL15, ARLSE,
9 RHOTL, TSR1, HHAT, LANCL2, SARLA, RAB22A, RAP2C, RRAGD, ATL2, RAB6C, GFM1, GTPBP10, LRRK2, NUDT16, RASEF,
MMAA, ARL13B, ARL5B, RABL3
ACP1, CDC25A, DUSP4, DUSP5, DUSP8, EYA4, INPP4A, MTML1, OCRL, PPM1A, PPP1CC, PPP2R1B, PPP2R2A, PPP2R2C,
Hosohatase PPP2R5A, PPP3CA, PPP3R1, PPP6C, PTEN, PTPN3, PTPN4, PTPN12, PTPN14. PTPRE, PTPRG, PTPRJ, PTPRK, PTPRM,
MF | Go:0016701 | PIOR! 62/2563 2.40E-03 |PTPRR, PTPRZL, PTP4AL, SHOC2, PTP4A2, PPM1D, CDC14A, RNGTT, MTMR3, MTMRS6, MINPP1, CTDSPL, DUSP14,

PTPN21, PTPRT, SACM1L, NT5C2, PHLPP2, CTDNEP1, PPA2, NT5C3A, CTDSPL2, NT5DC3, SSH1, PPP2R2D, PDP2,
PPP1R3B, SSH2, G6PC3, NUDT16, UBLCP1, DUSP18, PPM1L, PIKFYVE




N-

ATF2, CREBBP, EP300, HCFC1, SMARCEL, TAF5, BRPF1, KAT6A, NCOA3, HAT1, NCOAL, KAT2B, GTF3C4, CLOCK, KAT6B,

MF [ GO:0008080 Zgﬁ\t}i’t';rans‘cerase 2112563 241B-03 | TAFS] PHF20, RSFL, KANSL3, MEAF6, NAA25, NAALS, NAASO, EPCL, KATS, NAA30D, KANSLLL
poly(A)-specific
MF | G0:0004535 | ribonuclease 8/2563 2.43E-03 |CNOT2, PAN2, CNOTL, CNOT7, CNOT6, PDE12, CNOT6L, PAN3
activity
MF | G0:0008266 Eﬁ%i(rllg RNA 13/2563 2.44E-03  |FMR1, HNRNPC, HNRNPH1, PABPC3, RBM3, ATXN1, PABPC4, KHDRBS1, DAZAP1, PABPCL, RBMS3, PABPCIL, MSI2
AK4, ARF1, ARF3, ARF4, ARF6, RHOA, RND3, ARHGAPS, ARLL, MPPED2, CDC42, EEF1AL, GEM, GLUDL, GNAI2, GNAI2,
Lanl GNAI3, GNAQ, GNAS, GNAZ, GSPTL, GUCY1A2, HSP90ABL, INSR, RAB8A, NRAS, OPAL, PRKG1, RAB1A, RAB2A, RAB3B,
ve | co0019001 [ o 8412563 »50E.03 | RABGA, RAB27B, RACI, RALA, RAN, RAP1B, RAP2A, RAP2B, RP2, PDESA, RNGTT, RABLIA, NOLCL, MFN2, DNMIL, ARLAC,
: nuce : GNAL3, HBS1L, RAB10, EHD1, IFI44L, RRAS2, SEPHS1, RAB18, RAB21, RHOQ, GTPBP4, ATL3, RAB30, OLAL, NIN, RAB14,
9 ARL1S5, ARL8B, RHOT1, TSR1, HHAT, LANCL2, SAR1A, RAB22A, RAP2C, RRAGD, ATL2, RAB6C, GFM1, GTPBP10, LRRK2,
NUDT16, RASEF, MMAA, ARL13B, ARL5B, RABL3
AK4, ARF1, ARF3, ARF4, ARF6, RHOA, RND3, ARHGAPS, ARLL, MPPED2, CDC42, EEF1AL, GEM, GLUDL, GNAI2, GNAI2,
quany! GNAI3, GNAQ, GNAS, GNAZ, GSPTL, GUCY1A2, HSP90ABL, INSR, RAB8A, NRAS, OPAL, PRKG1, RAB1A, RAB2A, RAB3B,
, ] . RABGA, RAB27B, RACL, RALA, RAN, RAP1B, RAP2A, RAP2B, RP2, PDESA, RNGTT, RABL1A, NOLC1, MFN2, DNM1L, ARL4C,
MF ] G0O:0032561 [)'%%ri‘;’c'e"t'de 84/2563 250E-03 | 5NA13) HBSIL, RABLO, EHDY, IFI44L, RRAS2, SEPHS1, RAB18, RAB2L, RHOQ, GTPBP4, ATL3, RAB30, OLAL, NIN, RABL4,
9 ARL1S5, ARL8B, RHOT1, TSR1, HHAT, LANCL2, SAR1A, RAB22A, RAP2C, RRAGD, ATL2, RAB6C, GFML1, GTPBP10, LRRK2,
NUDT16, RASEF, MMAA, ARL13B, ARLSB, RABL3
scetviransierase ATF2, CREBBP, DBT, DLAT, EP300, FASN, HCFCL, SMARCEL, TAF5, BRPFL, KAT6A, NCOA3, HATL, NCOAL, KAT2B,
MF | GO:0016407 | 3CY 31/2563 2.62E-03 | GTF3C4, CLOCK, KAT6B, TAFSL, PHF20, RSF1, KANSL3, MEAF6, LPCAT1, NAA25, NAALS, NAASO, EPCL, KATS, NAA3O,
aCthlty KANSL1L
, steroid hormone BRCAL, DDX5, EP300, ESRL, ETS2, NKX3-1, NR4A2, MEDL, PRKCB, RAN, RBL, RNF4, STAT3, STRN, TACCL, NCOA4,
MF  [GO:0085258 | o cantor binding | 2772563 3.19E-03 | NCOA3, NRIPL, NCOAL, PIAS2, RNF14, CNOTL, GRIPL, FOXPL, LEF1, ZBTB7A, FOXP2
VE | o-000ag7s | NUClear receptor | o oc 310503 |AHR. AR, ESRL, ESRRG, NR6AL, NR3CL, NKX3-1, NR4A2, PPARA, RARA, RORA, RORB, STAT3, NR2F2, THRB, NR1D2,
activity BRD8
transcription
factor activity,
direct ligand
ME | GO:0008531 | guintod 1712563 310E03 | AHR, AR, ESRL ESRRG, NRGAL NRICL, NKX3-1, NR4AZ, PPARA, RARA, RORA, RORB, STATS, NR2F2, THRE, NRID2,
seguence-
specific DNA
binding
MF | G0:0061980 L‘?ﬁ‘gi'géory RNA 15/2563 3.39E-03 |FMR1, HNRNPA2B1, MECP2, SOX2, PUM1, PUM2, DICERL, ZNF346, AGO1, AGO2, FAM172A, TRIM71, RC3H1, AGO3, AGO4
, steroid hormone AR, ESRL, ESRRG, NR6AL, NR3CL, NR3C2, NKX3-1, NR4A2, PPARA, RARA, RORA, RORB, NR2F2, THRB, NR2C2, NR1D2,
MF G0:0003707 receptor activity 19/2563 3.49E-03 PGRMC2, ABHD2, LEF1
ranseriotion CCNDL, CREBBP, ERF, EZH2, HNRNPU, DNAJBL, ID4, MECP2, MEIS2, MNT, MXI1, NPAT, PAWR, MEDL, RARA, SRSF2, SKI,
ve | co0003714 [hanscrption 5512563 300E.03 | ZEBL NR2F2, TGIFL, THRB, YY1, NRIP1, CBX4, COPS2, NCORL, TOB1, BASPL, YAP1, CTCF, KDM5B, TOB2, ZMYND1L,
: corep : ZHXL, KLF12, SPEN, ZHX3, RYBP, WWTRL, ZNF451, HIPK2, CNOT7, LMCDL, KCNIP3, RLIM, ZBTB7A, ATF7IP, CCARL,
y TBLLXRL, JDP2, CDYL2, NACC2, SMYD1, MIER3, JAZF1
Hormone ADCYAPL, BRCAL, DDX5, EP300, ESRL, ETS2, FYN, GNAS, JAK2, NKX3-1, NR4A2, MEDL, PRKCB, RAN, RB1, RNF4,
MF  |GO:0051427 |POTmOne 45/2563 414E-03 |SMARCEL, STATL, STAT3, STRN, TACC1, TAF11, NCOA4, NCOA3, NRIP1, ARID1A, NCOAL, SOCS2, PIAS2, TRIP12, MED17,
P 9 RNF14, NCOR1, MED12, MED13, NCOA2, TOB2, BAZ2A, CNOTL, GRIP1, FOXP1, LEF1, ZBTB7A, FOXP2, NCOA7
otein Kinase APC, CCNDL, CALML, CALM2, CALM3, CCNA2, CCND2, CCNG1, CCNTL, CCNT2, CKS1B, DDX3X, ERBB3, FGF13, NRGL,
MF  [GO:0019887 |Proten Kinase 4412563 423E-03 |HSP90ABL, NPML1, PAK2, PRKARLA, PRKAR2A, DNAJC3, STK3, STK4, KAT2B, CDK5R1, CCNE2, TRIBL, SPRY2, HEXIML,
9 y CCNI, FAFL, IBTK, GREM1, TRIB2, CAB39, CCNJ, CAMK2N1, TAOKL, ALS2, WNKL, [TPRIP, CCNYL1, SPRED1, SPRED2
ABR, ALDH1AL, ARHGAPS, BNIP2, CHM, CHML, CHNL, DOCKL, ECT2, GDI1, GNAQ, AGFGL, MYO9A, NF1, OCRL, OPHNL,
GTPase RASAL, RP2, EVI5, NRP1, ASAP2, RABEP1, ARHGAP29, RASAL2, RAPGEF2, USP6NL, DOCK4, ARHGAP32, TBC1D4,
MF | G0:0005096 61/2563 4.66E-03 |RABGAPIL, DNMIL, FAML3A, RASA4, VAV3, RALBP1, RAB3GAPL, PLCB1, ARHGEF12, SRGAP2, RABGAP1, TBC1D10B,

activator activity

GAPVD1, RGS17, GIT1, ASAP1, FAM13B, ERRFI1, ARHGAP17, TBC1D22B, DEPDC1, RALGAPB, DOCK5, ARHGAP24,
ANKRD27, ARAP2, LRRK2, TBC1D20, SGSM1, STXBP5, RUNDC1, RGPD8




K63-linked

polyubiquitin
MF | GO:0070530 | modification- 10/2563 4.75E-03 |TNFAIP3, OPTN, PRPF8, ZBTB1, TAB2, ZRANB1, OTUD7B, SPRTN, RNF168, RNF169
dependent
protein binding
APC, DST, KRIT1, DPYSL2, FGF13, FMR1, GOLGA2, KIF5B, KIF5C, KIF11, MAP1B, MAP2, MAP4, MID1, OPAL, PAFAH1B1,
vE | co:0008017 | microtubule 56/2563 480E.03 | SPAST, TIAML, EZR, RAB11A, VAPB, VAPA, KIF3B, MAP4K4, KIF23, CEP350, BCL2L11, DNMIL, MAPREL, KIF21B, KIF1B,
: binding : CAMSAP2, KIF13B, KIF4A, EML2, HOOK1, CCSER2, NDE1, STRBP, KIF21A, CCDC88A, MTUS1, KIF13A, MAP9, REEP4,
NDEL1, KATNALL, HOOK3, NAV3, FCHO2, LRRK2, WHAMM, CCSAP, TTBK2, CAMSAP1, FMN1
protein
_ serine/threonine DUSP4, PPM1A, PPP1CC, PPP2R1B, PPP2R2A, PPP2R2C, PPP3CA, PPP3R1, PPP6C, PTEN, SHOC2, PPM1D, CDC14A,
MF ] G0O:0004722 | o osphatase 23/2563 4.94E-03 | \iTMR3, MTMRS6, CTDSPL, PHLPP2, CTDNEP1, PPA2, PPP2R2D, PDP2, UBLCP1, PPM1L
activity
ANK3, ANXAL, BICD1, CHN1, COX15, CRK, EPS8, GAB1, GRB14, HCFC1, HIP1, LASP1, PIK3R1, SLC9A1, SMARCD1, ST13,
vE | co:0060090 | molecular 54/2563 £ 75£.03 | TP53BP2, SORBS2, PEX3, SOCS2, SPAGY, GAB2, PDCD6, RAD50, OPTN, TOBL, ABI2, VAV3, SORBS1, KHDRBSL, FRS2,
: adaptor activity : AKAP13, DDX20, CNOT1, WWC1, BICD2, SASH1, CBX5, FLRT3, FLRT2, ITSN2, OTUD4, CHCHD3, FRMD4A, PAG1, WWC3,
CDC42SE2, SH3RF1, SAV1, IPPK, WWC2, SPSB1, PPP4R2, MAGI3
, ubiquitin-like CKS1B, NR3C1, NEDD4, RAD23A, RNF4, TDG, TNFAIP3, CBX4, USP13, BUB3, FAF1, GGA3, FAF2, SERBP1, USP25, VPS36,
MF 1 GO:0032182 ] oiein binding 2712563 5.75B-03 | JBXN1. RNFT1. UBR5, DCUN1D1, RNF111, OTUB2, SPRTN, DCUN1D3, RNF19B, UBXN2B, RNF168
epidermal growth
MF | G0:0005154 | factor receptor 13/2563 5.81E-03 |AREG, ARF4, CBL, ERBB4, EREG, FER, HIP1, PLSCR1, SNX1, YES1, SNX4, SOCSS5, VAV3
binding
ATP2B4, BCL2, CDC5L, CDC27, CDH2, ENSA, ERBB2, FER, HMGCR, SMAD2, MAP3K5, MET, PIK3R1, PPARA, PPP1CC,
VE | co:0019902 | Phosphatase 4412563 713E.03 |PPP2R2A, PPP3RL, MAPKL, SH3GLL, SLCAL, STATL, STAT3, STAUL, STRN, TP53, VCP, SHOC2, MTMR3, EIF2AK3, MAGI2,
' binding : SMG7, ARPP19, PTPRT, AKAP11, PPP6R1, FBXL2, STRN3, CHCHD3, CEP192, PPP6R3, CTTNBP2NL, WNK1, MTMR,
SPRED1
ABL2, ADCY2, ARF1, DUT, GEM, GLUL, IDH3A, FOXK2, ITPK1, MAP3K5, MSH2, OPAL, ATP8B1, PKM, PPM1A, PRKACB, RAN,
VE | co:0000287 | magnesium ion 49/2563 780E.03 | RAP2A, RP2, RPSEKA3, STK3, STK4, TDG, WEEL, SUCLA2, RPS6KAS, OXSR1, PDCD6, ATP9A, NEK6, MTHFD2, PAPOLA,
' binding ' NUDT3, IRAK3, STK38L, ATP11B, SIK2, PPA2, IRAK4, NT5C3A, NLK, SNRK, ATP8B2, WNK1, LRRK2, NUDT16, SIK1, ATP11C,
GEN1
polyubiquitin
_ modification- RAD23A, TNFAIP3, VCP, OPTN, TNIP1, PRPFS, ZBTB1, TAB2, UBQLN2, UBQLNZ, UBXN1, ZFAND6, ZRANB1, OTUD7B,
MF |GO:0031593 | ioo 0 17/2563 7.80E-03 | SpRTN. RNF168, RNF169
protein binding
MF | G0:0070717 E%}ﬁg””e tract 12/2563 7.80E-03 | DDX3X, FMR1, HNRNPU, PABPC3, ATXN1, PABPC4, KHDRBS1, DAZAP1, PABPC1, RBMS3, PABPCILL, LARP4
transcription
MF | G0:0001223 | coactivator 10/2563 1.01E-02 | AHR, CCNT2, CREB1, ESR1, PPARA, RORA, SIX1, TEAD1, TFAM, VGLL4
binding
activating
, ng CREB1, ATF2, CREBBP, EP300, GABPA, HCFC1, SMAD2, MEF2A, MEF2C, MEF2D, NEUROD1, NFE2L2, NPM1, PITX2, RB1,
MF [ GO:0033613  transcription 24/2563 LO1E-02 | @i 1, TBX3, TP53BP1, NCOR1, YAP1, NEK6, MGA, HIPK2, ZBTB7A
factor binding
MF [ G0:0035198 [ miRNA binding 12/2563 1.05E-02 |FMR1, HNRNPA2BL, SOX2, PUML, PUM2, ZNF346, AGO1, AGO2, TRIM71, RC3H1, AGO3, AGO4
MF | G0:0140142 Qucgfr?e?’g’cﬁ’lﬁf‘;m 12/2563 1.05E-02 | KPNBL, KPNA3, KPNA4, TNPOL, IPO5, RAN, XPO1, XPO7, KPNAG, IPO11, XPOS, XPO4
nuclear receptor
, transcription ACTN1, FGF2, PPARA, MED1, PRKCB, RARA, RNF4, SS18, THRB, NCOA3, NCOA1, MED17, MED12, MED13, NR1D2, SRAL,
MF | GO:0030374 .. activator 20/2563 123802 |NCOA2, CCARL, ZMIZ1, NCOA?
activity
MF | GO:0061650 | ubiquitin-like 14/2563 1.26E-02 | UBE2K, UBE2A, UBE2D1, UBE2D3, UBE2E2, UBE2H, UBE2I, UBE2L3, UBE2V2, UBE2D4, UBE2W, BIRC6, UBE20, UBE2Q2

protein




conjugating
enzyme activity

ribonucleoprotein

DDX3X, DDXS5, EIF2S1, ETF1, EZH2, FMR1, MTOR, HNRNPU, RPSA, NPM1, RBM3, RNASEL, EIF4H, NOLC1, SECISBP2L,

MF | G0:0043021 prof 33/2563 1.41E-02 | PRMT3, EIF1, CPEB3, LARP1, CBX5, LTN1, OLAL, SEC61A1, MTRFIL, YTHDF1, XPO5, NAA15, CPEB4, EIF2A, PHF6, CPEB2,
complex binding
RICTOR, YTHDF3
translation
. regulator activity,
MF | GO:0090079 | =980 °F 11/2563 1.42E-02 | PURA, RARA, SHMT1, CELF1, CPEB3, LARP1, PABPC1, PAIP2, CPEB4, CPEB2, PAIP2B
binding
1- . . .
MF  [G0:0016303 tpor;??’s_pk?n‘gfg“”os' 6/2563 1.42E-02 | ATM, PIK3C2A, PIK3C3, PIK3CB, PIK3CG, PIK3R3
activity
rotein C- ATP1B1, DST, CENPF, FOXN3, EP300, ERBB2, ERCC1, PTK2B, FN1, ID1, JAK2, KPNA3, MSH2, NPAT, PPP1CC, PRKAAL,
MF | G0:0008022 tperminus bindin 43/2563 1.45E-02 | ATXN1, SH3GL1, SP1, TAF13, TCF4, EZR, YWHAB, USP7, YEATS4, MED12, OPTN, YAP1, MAPREL, HIC2, SASH1, GRIP1,
9 CD2AP, EML2, NIPBL, PABPC1, AGO2, GPSM2, VPS36, VTAL, FIGN, MID1IP1, EFHC1
N-
_ ATF2, CREBBP, EP300, HCFC1, SMARCE1, TAF5, BRPF1, KAT6A, NCOA3, HAT1, NCOAL, KAT2B, GTF3C4, NMT2, CLOCK,
MF  [G0:0016410 g%{f{g”s‘cerase 29/2563 149B-02 [\ AT6B, TAFSL, PHF20, RSF1, KANSL3, MEAF6, NAA25, NAALS, NAASO, EPC1, KATS, NAA30, KANSLIL, CERS6
Rho GTPase ABR, ATP7A, DIAPH1, DOCK1, ECT2, EPS8, OCRL, PAK2, PKN2, ROCK1, SOS2, TIAM1, TRIO, KIF3B, ROCK2, DOCK4, ABI2,
MF | GO:0017048 | 0. 41/2563 1.57E-02 |NET1, VAV3, CDC42EP3, NCKAP1, RALBP1, AKAP13, PPP6R1, DAAM1, ARHGEF12, SRGAP2, CORO1C, STRN3, ITSN2,
9 ARHGEF3, ARHGAP17, CDC42SE1, CDC42SE2, PLEKHG1, ALS2, PARD6B, DOCK7, LRRK2, WHAMM, DOCK11
ME | co:0051018 | Protein kinase A — 157502 | GSK3B, PRKACB, PRKARIA, PRKAR2A, RARA, SOX9, EZR, AKAP12, PJA2, WASF2, ARFGEF1, AKAP13, AKAP11, AKAP10,
binding LRRK2, PRRC1
MF | G0:0031489 [ myosin V binding |  8/2563 1.61E-02 | RABSA, RAB3B, RAB6A, RAB27B, RAB11A, RAB10, NPC1L1, RAB14
enhancer
vE | Go:ooo11ss | seauence- 30/2563 161E.02 |ACTB, CHD4, CREBL, ATF2, GATAS, HIVEP1, HMGB2, HNRNPC, HOXAS, MEF2C, KMT2A, NFE2L2, NFKBL, NFYB, NPAS2,
: specific DNA : RBBP4, REL, SMARCC2, SMARCE1, SOX9, TP53, XBP1, YY1, CLOCK, MED12, NR1D2, CCAR1, ZNF395, GATAD2B, ZNF704
binding
protein ATP2B4, BCL2, CDC5L, CDC27, CDH2, ENSA, ERBB2, FER, HMGCR, MAP3K5, MET, PIK3R1, PPP1CC, PPP2R2A, SLCIAL,
MF | G0:0019903 | phosphatase 34/2563 1.61E-02 |STATL, STAT3, STAUL, STRN, TP53, VCP, SHOC2, MTMR3, EIF2AK3, SMG7, ARPP19, PTPRT, AKAP11, PPP6R1, FBXL2,
binding STRN3, PPP6R3, CTTNBP2NL, MTMR9
ARF1, ARF3, ARF4, ARF6, RHOA, RND3, ARHGAP5, ARL1, CDC42, DDX3X, EEF1A1, GEM, GNA12, GNAI2, GNAI3, GNAQ,
GNAS, GNAZ, GNB1, GSPT1, RABSA, NRAS, OPA1L, RAB1A, RAB2A, RAB3B, RAB6A, RAB27B, RACL, RALA, RAN, RAP1B,
MF | G0:0003924 | GTPase activity 67/2563 1.61E-02 | RAP2A, RAP2B, RASA1, RAB11A, MFN2, DNMI1L, ARL4C, GNA13, HBS1L, RAB10, RRAS2, RAB18, RAB21, RHOQ, GTPBP4,
ATL3, RGS17, RAB30, RAB14, GNG13, ARL8B, RHOT1, TSR1, GNG12, SAR1A, RAB22A, RAP2C, RRAGD, ATL2, RAB6C,
GFM1, LRRK2, RASEF, MMAA, RABL3
vE | co:0001047 | COTe promoter 17/2563 164E.02 | EZH2, NR3C1, NPM1, POU2F1, MED1, REST, STATL, KLF10, TP53, UBTF, BAZ2A, ZNF451, AGO1, AGO2, RRN3, ZNF462,
binding ZNF827
SH3 domain ADAM10, CBL, CBLB, CRK, DOCK1, GJAL, INPPL1, PLSCR1, PTPN12, SH3GL1, ADAM17, TP53BP2, CCDC6, ADAM12,
MF | G0:0017124 | ns.® 32/2563 1.68E-02 | ADAM19, ADAMY, QKI, DOCK4, ABI2, WASF2, LANCL1, KHDRBS1, SHANK2, CD2AP, SH3KBP1, SOCS7, ERRFI1, ARHGAP17,
9 ENAH, ZNF106, CTTNBP2, FMN1
H4 histone
MF  [G0:0010485 | acetyliransferase | 9/2563 1.72E-02  |HCFCL1, KAT6A, HAT1, KAT6B, PHF20, KANSL3, NAA50, KATS, KANSLLL
activity
protein
. serine/threonine
MF | G0:0043539 | oo e TEOR 11/2563 1.75E-02 | CALM1, CALM2, CALM3, DDX3X, STK3, STK4, CDK5R1, SPRY2, CAB39, TAOK1, ALS2
activity
ubiquitin
MF | G0:0061631 | conjugating 13/2563 2.02E-02 |UBE2K, UBE2A, UBE2D1, UBE2D3, UBE2E2, UBE2H, UBE2L3, UBE2V2, UBE2D4, UBE2W, BIRC6, UBE20, UBE2Q2

enzyme activity




histone

CCND1, PRDM1, CHD4, HSP90AA1, HSP90AB1, MEF2A, MEF2C, MEF2D, NKX3-1, PKN2, RAC1, RARA, RBBP4, SP1, SRF,

MF | G0:0042826 gﬁ%ﬁﬁg'ase 28/2563 209802 | 1p53 YWHAB, NRIP1, KAT2B, NCOR1, DDX20, CAMTAZ, CBX5. NIPBL, LEF1, PHF6, NACC2, MIER3
phosphatidylinosi
MF | G0:0035004 |tol 3-kinase 6/2563 2.33E-02 | ATM, PIK3C2A, PIK3C3, PIK3CB, PIK3CG, PIK3R3
activity
transferase
activity, ATF2, CREBBP, DBT, DLAT, EP300, FASN, GLUL, HADHB, HCFC1, SMARCEL, SOAT1, ELOVL4, TAF5, BRPF1, KAT6A,
vE | co0016747 | transterring acyl 50/2563 »33g.02 | NCOAS, HATL, NCOAL, KAT2B, GTF3C4, NMT2, CLOCK, LPGATL, KAT6B, TAF5L, GOLGA7, PHF20, RSF1, ZDHHC13,
' groups other : SPTLC3, AGPATS, KANSL3, HHAT, AGPAT3, GPAM, ELOVLS, MEAF6, ELOVLG6, LPCAT1, ELOVL7, NAA25, NAALS, NAASQ,
than amino-acyl EPC1, KAT8, NAA30, KANSL1L, SPTSSB, CERS6, ZDHHC21
groups
ME | G0:0043022 |ribosome binding | 1772563 »33g.02 |EIF2SL, ETFL FMR1, MTOR, RPSA, PRMT3, CPEB3, OLAL, SEC61AL, MTRFIL, YTHDF1, NAA1S, CPEB4, EIF2A, CPEB2,
RICTOR, YTHDF3
MF | G0:0017075 f)?’n”éﬁ]xé”'l 10/2563 2.35E-02 | NSF, SNAP25, STXBP1, SYPL1, VAMP3, RNF40, UNC13A, LRRK2, SYNPR, STXBP5
MF | G0:0050321 ffi‘;’{;‘;;oggvity 9/2563 2.35E-02 | DYRKIA, FYN, GSK3B, MARK3, PRKAAL, ROCK1, ROCK2, TAOK1, TTBK2
. manganese ion ] ABL2, ADCY2, ARG2, MPPED2, GALNT1, GALNT2, GALNT3, BAGALT1, GLUL, MEL, MGAT5, PPM1A, SOD2, NEK4, GALNT4,
MF | G0:0030145 | ioi0 18/2563 238E-02 | pAPOLA NUDTLE. DCP2
ABL2, ACTN1, ADD3, ALDOA, SHROOM2, DST, CALD1, CAPZA1, CAPZA2, DAG1, DBN1, DIAPH1, DMD, EPS8, FLNB, HIP1,
HNRNPU, INPPL1, IPP, LASP1, MARCKS, MAP1B, MYO1B, MSN, MYH9, MYH10, MYLK, MYO1E, MYOSA, MYO5B, MYOOA,
_ o MYO10, OPHN1, PAWR, PRKCE, SMTN, SNTB2, SPTAN1, SPTBNL, TMSB4X, TPM3, UTRN, VCL, EZR, ENC1, CDK5R1, WASL,
MF ] G0:0003779 | actin binding 84/2563 242802 | plACTR2, ARPC5, ACTR3, WASF2, NEBL, ARPCI1A, SORBS1, PDLIM5, DAAM1, STK38L, PALLD, MPRIP, SYNE1, CORO1C,
KLHL3, KLHL20, TMOD3, TMOD2, KLHL5, HOOK1, SSH1, TRPM7, CCDC88A, ENAH, PARVA, SPIREL, MARCKSL1, VASH2,
ANTXRL, TNS4, DIXDC1, SSH2, LRRK2, WHAMM, JMY, WIPF2, FMN1
transforming
MF | G0:0005024 g;‘;xgc‘;f\‘/‘ggd 7/2563 2.91E-02 |ACVR2B, BMPR1A, BMPR1B, BMPR2, TGFBR1, TGFBR2, ACVR1C
receptor activity
_ phosphoprotein ] ABL2, CBL, CBLB, CRK, MTOR, IGF2R, MID1, NEDD4, PAFAH1B1, PIK3R1, PKD2, MAPK1, PTPN3, RASAL, RB1, YESL,
MF | GO:0051219 | i ing 2212563 291E-02  \\wHAB, PIK3R3, CBX4, TOX3, PHF6, LRP11
. adrenergic
MF | G0:0031600 | o S ing 8/2563 3.17E-02 |ADRB1, GNAS, NEDD4, PDE4D, SH3GL1, RAPGEF2, MAGI2, ARRDC3
MF | GO0:0045295 gﬁ]rgmg'cate”'” 6/2563 3.74E-02 | APC, CDH2, PTPRJ, PTPRK, PTPRT, LEF1
ubiquitin
MF | G0:0031624 | conjugating 11/2563 3.74E-02 | PPARA, ZMYM2, RNF14, RNF144A, RNF40, ARIH1, DCUN1D1, DCUN1D3, RNF19B, RNF217, RNF144B
enzyme binding
protein
MF | G0:0051721 | phosphatase 2A 11/2563 3.74E-02 |BCL2, ENSA, HMGCR, PPP2R2A, STAT1, STRN, TP53, SMG7, ARPP19, STRN3, CTTNBP2NL
binding
vE | co0008135 ggt?\fi'ta“%”Nf/i‘Ctor 92/0563 370E.02 | EEFIAL EIF1AX, EIF2S1, EIF4AL, EIFAG2, ETF1, GSPT1, EIF4H, EIF3A, EIF3), EIF4G3, EIF1, EIF3M, HBS1L, CPEB3, AGO2,
: bindmé' : MTRF1L, CPEB4, EIF2A, GFM1, CPEB2, EIF4E3
_ signaling adaptor ] CHN1, CRK, EPS8, GABL, GRB14, LASP1, PIK3R1, TP53BP2, SOCS2, SPAGY, GAB2, TOB1, VAV3, SORBS1, KHDRBSL,
MF | GO:0035591 | - chivity 21/2563 3.79E-02 | Fps)’ AKAP13, ITSN2, PAGL, CDC42SE2, SH3RFL
ME | co:0035084 | methiated 18/7563 379£.02 |ATRX, CHDL, FMRL, KDM5A, TP53BP1, CBX4, ZMYND11, SPIN1, MTF2, PHF8, CBX5, SUZ12, PYGOL, PHF19, NCAPG2,

histone binding

KMT2E, KAT8, CDYL2




methylation-

ATRX, CHD1, FMR1, KDM5A, TP53BP1, CBX4, ZMYND11, SPIN1, MTF2, PHF8, CBX5, SUZ12, PYGO1, PHF19, NCAPG2,

MF [ G0:0140034 | dependent 18/2563 3.79E-02
oratein binding KMT2E, KATS, CDYL2
ME | co:0019208 | PhOsPhatase 2412563 402E.02 | CALML, CALM2, CALM3, ENSA, MGATS, PPPIR12A, PPP1R12B, PPP1R2, PPP2R1B, PPP2R2A, PPP2R2C, PPP2R5A,
: regulator activity : PPP2R5E, SHOC2, PHACTR2, ZEB2, ARPP19, FRS2, MTMR12, PPP2R2D, PPP4R4, PPP1R3B, PPP1R15B, PPP4R2
MF | G0:0005521 | lamin binding 7/2563 4.02E-02 |LBR, PPP1CC, TMPO, PLCB1, SYNEL, SUN1, TOR1AIP1
magnesium ion
MF | G0:0015095 ggﬂ:g"oenrg?ra”e 7/2563 4.02E-02 |ZDHHC13, MRS2, MAGT1, MMGTL, NIPAL, NIPAL1, SLC41A1
activity
. phosphatidylinosi ]
MF | GO:0052742 |t ity 7/2563 4.02E-02 |ATM, PIK3C2A, PIK3C3, PIK3CB, PIK3CG, PIK3R3, PI4K2B
. HMG box
MF | GO:0071837 | ot ding 7/2563 4.02E-02 | GATA3, MEF2C, POU3F3, SP1, TCF12, OLIG2, ALX4
MF [ G0:0008143 | poly(A) binding 9/2563 4.03E-02 | DDX3X, HNRNPU, PABPC3, PABPC4, KHDRBS1, PABPC1, RBMS3, PABPCLL, LARP4
, PDZ domain ADRB1, ATP2B1, ATP2B2, ATP2B4, CLCN3, CXADR, GJAL, NSF, PTEN, SDC2, SSTR2, ADAM17, FZD3, FZD1, FZD4, FZD8,
MF | GO:0030165 | i ing 2212563 4.08E-02 | ARHGAP29, RAPGEF2, DOCK4, CADML, GNG12, PLEKHAL
MF | G0:0016922 Bi“nc&?naé receptor 8/2563 4.08E-02 |MED1, SMARCEL, TACC1, NCOA3, ARID1A, NCOA1, NCOA2, BAZ2A
, RNA polymerase BRCA1, CCNT1, CCNT2, STOM, ERBB2, HNRNPU, NEDD4, PKN2, NCOA3, NOLC1, AGO1, AGO2, WAC, RRN3, RPRD1A,
MF | GO:0070063 | hining 20/2563 4.178-02 | ppRD1B, YTHDC2, CDC73, SPTY2D1, ZNF326
histone
MF | G0:0035035 | acetyltransferase | 1072563 4.76E-02 |CREB1, EGR1, ETS1, MEF2A, MTF1, SP1, STAT1, TP53, ZBTB7A, KANSL1L
binding
guanyl- ABR, ADRB1, ARF4, RCC1, DOCK1, ECT2, EPS8, SOS2, TIAM1, TRIO, RAPGEF2, DOCK4, RAPGEFS, IQSEC1, RASGRPL,
ME | co-000s08s | nucteotide 45/2563 476E.02 | DENND4A, NET1, VAV3, ARFGEFL, RAPGEF4, AKAP13, DIS3, RAB3GAPL, MYCBP2, DOCK9, PSD3, ARHGEF12, GAPVDL,
' exchange factor ' FBXOS, ITSN2, ARHGEF3, TRAPPC4, RAPGEF6, RALGPS2, WDR41, DOCK10, DENND4C, PLEKHG1, ALS2, DOCKS,
activity ANKRD27, DOCK?7, HPS4, DOCK11, DENND1B
, extracellular CTSS, DAGL, ITGA6, ITGA3, ITGAV, RPSA, SPARC, TGFBI, THBS1, VEGFA, ADAM9, SLIT2, ADAMTS5, SPOCK3, NTN4,
MF |GO:0050840 | Lottt ding 16/2563 476E-02 | Svoet
. channel inhibitor
MF | G0:0016248 | 2 el 12/2563 4.76E-02 |BCL2, CALM1, CALM2, CAMK2D, ENSA, ITPR1, NEDD4, RASAL, STX7, VTILB, WNK1, WNK3
MF | GO:0048487 Bﬁdai';‘éb“"” 12/2563 4.76E-02 |FGF13, GIAL, SPAST, CDK5R1, VAPB, SYT11, ADNP, GABARAPL1, APPL1, ARL8B, TAOK1, NDEL1
ACTB, ANK3, FASLG, RHOA, CCND1, CAMK2D, CBL, CD44, CDC42, COL1A1, DDX5, ERBB2, ERBB3, ERBB4, ESR1, FGF2,
Proteodlveans in FLNB, FN1, MTOR, GAB1, HGF, HOXD10, IGF1, IGF1R, ITGAV, ITPR1, LUM, SMAD2, MET, MMP2, MSN, PPP1R12A,
KEGG | hsa05205 Cancergy 7411203 7.18E-12 | PPP1R12B, NRAS, PIK3CB, PIK3R1, PLCG1, PPP1CC, PRKACB, PRKCA, PRKCB, MAPK1, PTCH1, RAC1, ROCK1, RPS6KB1,
SDC2, SLCIAL, SOS2, STAT3, TGFB2, THBS1, TIAM1, TIMP3, TLR4, TP53, VEGFA, EZR, WNT1, WNT5A, WNT2B, FZD5,
FZD3, FZD1, FZD4, FZD8, PIK3R3, ROCK2, AKT3, VAV3, FRS2, RRAS2, ARHGEF12, PDCD4
EGFR tyrosine AXL, BCL2, ERBB2, ERBB3, FGF2, FGFR3, FGFR2, FOX0O3, MTOR, GAB1, GSK3B, HGF, NRG1, IGF1, IGF1R, IL6R, JAK2,
KEGG | hsa01521 |kinase inhibitor 36/1203 9.64E-09 | MET, NF1, NRAS, PDGFRA, PIK3CB, PIK3R1, PLCG1, PRKCA, PRKCB, MAPK1, PTEN, RPS6KB1, SOS2, STAT3, VEGFA,
resistance PIK3R3, AKT3, BCL2L11, PDGFD
Sﬁﬂ\"l"v';“% ACVR2B, APC, ZFHX3, BMI1, BMPR1A, BMPR1B, BMPR2, FGF2, FGFR3, FGFR2, GSK3B, HOXAL, ID1, ID2, ID4, IGF1, IGF1R,
keGG | hsaoasso fe ulatﬁr’] £2/1203 138E.08 |ILBST. INHBA, JAK2, JARID2, LIF, LIFR, SMAD1, SMAD2, SMAD4, SMADS, MEIS1, NRAS, PIK3CB, PIK3R1, MAPKL, REST,
gulating - SKIL, SOX2, STAT3, TBX3, WNT1, WNT5A, WNT2B, PCGF2, FZD5, FZD3, KAT6A, FZD1, FZD4, FZD8, PIK3R3, AKT3, RIFL,
pluripotency of
PCGFS5, ACVR1C
stem cells
KEGG | hsaoaszo |Adnerens 32/1203 795E.08 |ACPL ACTB, ACTN1, RHOA, CDC42, CREBBP, CSNK2AL, CTNND1, EP300, ERBB2, FER, FYN, IGFIR, INSR, LMO7, SMADA4,

junction

MET, MAPK1, PTPRJ, PTPRM, RAC1, SNAIZ, TGFBR1, TGFBR2, TJP1, VCL, YES1, WASL, WASF2, SORBS1, LEF1, NLK




TGF-beta

ACVR2B, RHOA, BMPR1A, BMPR1B, BMPR2, CREBBP, EP300, FBN1, ID1, ID2, ID4, INHBA, SMAD1, SMAD2, SMAD4, SMADS,

KEGG | hsa04350 |signaling 38/1203 8.05E-08 | SMAD7, PITX2, PPP2R1B, MAPKL, RBL1, ROCK1, RPS6KB1, SKP1, SP1, TFDP1, TGFB2, TGFBR1, TGFBR2, TGIF1, THBSL,
pathway ZFYVE16, BAMBI, GREM1, TGIF2, GREM2, SMURF2, ACVR1C
FASLG, AREG, BDNF, CACNALC, CACNA2D1, CDC42, ATF2, CRK, DUSP4, DUSP5, DUSP8, ERBB2, ERBB3, ERBB4, EREG,
MECOM, FGF2, FGFR3, FGFR2, FLNB, FLT1, GNA12, MKNK2, HGF, HSPA2, IGF1, IGF1R, IL1R1, INSR, KIT, STMN1, MEF2C,
Ece | nsaosoto |MAPKsignaling | gorioos g0sc.0s | MAPSKL MAP3K4, MAP3KS, MET, NF1, NFATC3, NFKBL, NRAS, NTF3, NTRK2, PAK2, PDGFRA, PPM1A, PPP3CA, PPP3RL,
pathway : PRKACB, PRKCA, PRKCB, MAPK1, MAP2K3, PTPRR, RAC1, RAP1B, RASA1, RPS6KA3, MAP2K4, SOS2, SRF, STK3, STK4,
TGFB2, TGFBR1, TGFBR2, TP53, VEGFA, VEGFB, FGF18, RPS6KA5, MAP4K4, RAPGEF2, AKT3, RASGRP1, MAP3K2, RRAS2,
TAB2, IRAK4, ECSIT, NLK, GNG12, TAOK1, PDGFD
FASLG, AREG, CCND1, BCL2, BDNF, BRCAL, CCND2, CDK6, COL1AL, COL4AL, COL4A5, CREB1, ATF2, ERBB2, ERBBS,
ERBB4, EREG, F2R, FGF2, FGFR3, FGFR2, FOXO3, FLT1, FN1, MTOR, GNB1, LPAR4, GSK3B, GYS1, HGF, HSP90AAL,
PI3K-Akt HSP90ABL, TNC, IGF1, IGFIR, IL6R, IL7R, INSR, ITGAS, ITGA3, ITGAV. ITGBS, JAK2, KIT, LAMC1, MCL1, MET, NFKBL, NRAS,
KEGG | hsa04151 |signaling 95/1203 8.27E-08 |NTF3, NTRK2, PDGFRA, PIK3CB, PIK3CG, PIK3R1, PPP2R1B, PPP2R2A, PPP2R2C, PPP2R5A, PPP2R5E, PRKAAL, PRKCA,
pathway PKN2, MAPK1, PRLR, RELN, PTEN, RAC1, RPS6KB1, SGK1, SOS2, THBS1, TLR4, TP53, TSC1, VEGFA, VEGFB, YWHAB,
PIK3R3, FGF18, CCNE2, MAGI2, AKT3, BCL2L11, ITGA11, PHLPP2, SGK3, GNG13, DDIT4, PPP2R2D, GNG12, GNB4, PDGFD,
G6PC3, C8orf44-SGK3
SLC25A4, ATM, CCND1, ZFP36L1, ZFP36L2, CALML, CALM2, CALM3, CCNA2, CCND2, CDC25A, CDK6, CHEKL, E2F1, E2F3,
EGG | hsaoan1s | Cellular 5211203 L7oE.07 |ETSL FOXO3, MTOR, HUSL, ITPR1, SMAD2, NFATC3, NFKB1, NRAS, SERPINEL, PIK3CB, PIK3RL, PPP1CC, PPP3CA,
senescence : PPP3R1, MAPK1, MAP2K3, PTEN, RB1, RBBP4, RBL1, TGFB2, TGFBR1, TGFBR2, TP53, TSC1, PIK3R3, CCNE2, AKT3.
RAD50, HIPK3, RRAS2, FBXW11, HIPK2, TRPM7, LIN52, LIN54
ACTB, ACTNL, BIRC3, XIAP, RHOA, ARHGAP5, CCND1, BCL2, CCND2, CDC42, COLIAL, COL4AL, COL4A5, CRK, DIAPHL,
. DOCK1, ERBB2, FLNB, FLT1, FN1, FYN, GSK3B, HGF, TNC, IGF1, IGFIR, ITGA6, ITGA3, ITGAV, ITGBS, LAMC1, MET, MYLK,
KEGG | hsa04510 |Focal adhesion 62/1203 L7207 1 ppp1R12A, PPP1R12B, PAK2, PDGFRA, PIK3CB, PIK3R1, PPP1CC, PRKCA, PRKCB, MAPK1, RELN, PTEN, RACL, RAP1B,
ROCK1, SOS2, THBSL, VCL, VEGFA, VEGFB, PIP5K1A, PIK3R3, ROCK2, AKT3, VAV3, ITGALL, PARVA, PDGFD, MYLK3
ACTB, ACTNL, APC, RHOA, CDC42, CRK, DIAPH1, DOCKL, F2R, FGF2, FGFR3, FGFR2, FN1, GNA12, LPAR4, ITGAG, ITGA3,
Regulation of ITGAV, ITGBS. MSN, MYH9. MYH10, MYLK, PPP1R12A, PPP1R12B, NRAS, PAK2, PDGFRA. PIK3CB, PIK3R1, PIPAK2A,
KEGG | hsa04810 |actin 65/1203 2.97E-07 |PPP1CC, MAPK1, RAC1, ROCK1, SLCOA1, SOS2, TIAM1, TMSB4X, VCL, EZR, PIP5K1A, PIK3R3, FGF18, WASL, ROCK2,
cytoskeleton ARPC5, ACTR3, ABI2, WASF2, VAV3, ARPC1A, GNA13, NCKAP1, RRAS?, ITGA11, ARHGEF12, GIT1, SSH1, ENAH, GNG12,
PDGFD, SSH2, MYLK3, PIKFYVE
ACTB, APC, BIRC3, AREG, CCND1, BMPR1A, BMPR1B, BMPR2, CCND2, GSK3B, ID1, ID2, SMADL, SMAD2, SMAD4, SMAD7,
EGG | nsaoaago | Hibpo signaling 50/1203 L41E.05 | SERPINEL PPPLCC, PPP2R1B, PPP2R2A, PPP2R2C, SNAI2, SOX2, STK3, TEADL, TGFB2, TGFBR1, TGFBR2, TP53BP2,
pathway : WNT1, WNT5A, WNT2B, YWHAB, FZD5, FZD3, FZD1, FZD4, FZD8, YAP1, WWC1, FBXW11, WWTRL, LEF1, MOB1A, PPP2R2D,
SAV1, MPP5, PARD6B, FRMD6, AMOT
ACTB, ADCY2, ADCY9, RHOA, CALM1, CALM2, CALM3, KRITL, CDC42, CRK, CTNND1, F2R, FGF2, FGFR3, FGFR2, FLTL,
KEGG | hsanao1s |Rapl signaling 61/1203 »osE.06 | GNAI2, GNAI3, GNAQ, GNAS, LPAR4, HGF, IDL, IGF1, IGFIR, INSR, KIT, MET, NRAS, P2RY1, PDGFRA, PIK3CB, PIK3RI,
pathway : PLCB4, PLCG1, PRKCA, PRKCB, MAPK1, MAP2K3, RAC1, RALA, RAP1B, THBS1, TIAM1, VEGFA, VEGFB, PIK3R3, FGF18,
RAPGEF2, DOCK4, RAPGEF5, MAGI2, AKT3, VAV3, RAPGEF4, PLCB1, RAPGEF6, ENAH, PDGFD, PARD6B, MAGI3
AGE-RAGE
signaling CCND1, BCL2, CDC42, COL1AL, COL4AL, COL4A5, DIAPH1, EDN1, EGR1, FN1, JAK2, SMAD2, SMAD4, MMP2, NFKB1, NRAS,
KEGG | hsa04933 |pathway in 36/1203 3.03E-06 |SERPINEL PIK3CB, PIK3R1, PLCB4, PLCG1, PRKCA, PRKCB, PRKCE, MAPK1. RAC1, STAT1, STAT3, TGFB2, TGFBRL,
diabetic TGFBR2, VEGFA, VEGFB, PIK3R3, AKT3, PLCB1
complications
RHOA, BMPR1B, BMPR2, CAMK2D, CDC42, DPYSL2, EFNB2, EPHA4, EPHAB, EPHBL, EPHB2, EPHB4, FYN, GNAI2, GNAI3,
. GSK3B, MET, NFATC3, NRAS, PAK2, PIK3CB, PIK3R1, PLCG1, PPP3CA, PPP3R1, PRKCA, MAPK1, PTCH1, RAC1, RASAL,
KEGG | hsa04360 [Axon guidance 54/1203 3.68E-06 | ROBOT, ROCK1, WNT5A, FZD3, SEMATA, PIK3R3, UNC5C. NRP1, SEMABA, SLIT2, ROCK2, PLXNC1, SEMA4D, SEMA3C,
ARHGEF12, SRGAP2, SSH1, SEMA4C, ENAH, SEMAGA, NTN4, PARD6B, SSH2, UNC5D
AR, CCND1, BCL2, CREB1, CREBBP, E2F1, E2F3, EP300, ERBB2, ERG, FGFR2, MTOR, GSK3B, HSP90AAL, HSP90ABL, IGFL,
KEGG | hsa05215 |Prostate cancer | 35/1203 3.68E-06 |IGF1R, NFKB1, NFKBIA, NKX3-1, NRAS, PDGFRA, PIK3CB, PIK3R1, MAPK1, PTEN, RB1, SOS2, ZEB1, TP53, PIK3R3, CCNE2,
AKT3, LEF1, PDGFD
ADCY2, ADCY9, FASLG, RHOA, CCNDL, BID, CALM1, CALM2, CALM3, CDK6, CREBL, ATF2, CRK, E2F1, E2F3, PTK2B, MTOR,
Human GNA12, GNAI2, GNAI3, GNAQ, GNAS, GNB1, GSK3B, IL1RL, IL6R, ITGAV, ITPR1, NFATC3, NFKB1, NFKBIA, NRAS, PDGFRA,
KEGG | hsa05163 |cytomegalovirus |  63/1203 4.01E-06 |PIK3CB, PIK3R1, PLCB4, PPP3CA, PPP3R1, PRKACB, PRKCA, PRKCB, MAPK1, PTGS2, RACL, RB1, ROCK1, RPS6KBL,

infection

SOS2, SP1, STAT3, TP53, TSC1, VEGFA, PIK3R3, ROCK2, AKT3, GNA13, AKAP13, PLCB1, ARHGEF12, GNG13, GNG12,
GNB4




Sphingolipid

RHOA, BCL2, BID, FYN, GNA12, GNAI2, GNAI3, GNAQ, MAP3K5, NFKB1, NRAS, PIK3CB, PIK3R1, PLCB4, PLD1, PPP2R1B,

KEGG | hsa04071 |signaling 4011203 4.01E-06 |PPP2R2A. PPP2R2C, PPP2R5A, PPP2R5E, PRKCA, PRKCB, PRKCE, MAPKL, PTEN, RAC1, ROCK1, TP53, PIK3R3, SGPLL,
pathway ROCK2, GAB2, AKT3, GNA13, PLCB1, SPTLC3, PPP2R2D, SGMS2, CERS6, ACER2
ABL2, FASLG, ARF6, RHOA, BDNF, CALML, CALM2, CALM3, CDC42, ETSL, ETS2, FGF2, FGFR3, FGFR2, FLTL, GABL, GNBL,
EGG | hsaoso1a | Ras signaling 64/1203 530E.06 |HOF. IGFL IGFIR, INSR, KIT, MET, NFL, NFKB1, NRAS, NTF3, NTRK2, PAK2, PDGFRA, PIK3CB, PIK3R1, PLCG1, PLDL,
pathway : PRKACB, PRKCA, PRKCB, MAPK1, RAC1, RALA, RAP1B, RASA1, REL, SOS2, STK4, TIAM1, VEGFA, VEGFB, SHOC2, PIK3R3,
FGF18, RASAL2, RAPGEF5, GAB2, AKT3, RASGRP1, RASA4, RALBP1. RRAS2, GNG13, GNG12, GNB4, PDGFD, KSR2
Thyroid hormone ACTB, ATP1A2, ATP1B1, CCNDL, CREBBP, EP300, ESRL, MTOR, GSK3B, ITGAV, NOTCH2, NRAS, PIK3CB, PIK3R1, PLCBA,
KEGG | hsa04919 |signaling 4011203 5.94E-06 |PLCG1, MEDL, PRKACB. PRKCA. PRKCB, MAPK1, SLCOAL, STATL, THRB, TP53, NCOA3, PIK3R3, NCOAL, KAT2B, MED17,
pathway NCOR1, TBC1D4, MED12, MED13, AKT3, NCOA2, PLCB1, MED13L, MED12L, SLC16A10
APC, RHOA, ATM, CCNDL, BCL2, BCL2L2, BMI1, BMPR2, BRCAL, CCND2, CCNG1, CD44, CDC25A, CDK6, CREBBP, CRK,
MicroRNAS in CYP1B1, E2F1, E2F3, EP300, ERBB2, ERBB3, EZH2, FGFR3, MTOR, GLS, HNRNPK, HOXD10, TNC, STMN1, MARCKS, MCLL,
KEGG | hsa05206 [MOrOR 79/1203 7.45E-06 | MDM4, MET, MMP16, NFKB1, NOTCH2, NRAS, PDGFRA, PIK3CB, PIK3R1, PLCG1, PRKCA, PRKCB, PRKCE, MAPK1, PTEN.
PTGS2, ROCK1, SLC7A1L, SOS2, SOX4. STAT3, ZEB1, TGFB2, THBS1, TIMP3, TP53, UBE2I, VEGFA, EZR, VIM, FZD3. HMGA2,
RECK, PIK3R3, TP63, CCNE2, RPS6KA5, KIF23, ZEB2, BCL2L11, SPRY2, DICER1, FOXP1, PDCD4, DDIT4, SLCA5A3, TRIM71
ARF1, ARF3, ARF4, ARF6, RHOA, CAPZAL, CAPZA2, CBL, CBLB, CDC42, CLTC, FGFR3, FGFR2, HSPA2, IGF1R, IGF2R,
KIF5B, KIF5C, LDLR, SMAD2, RAB8A, NEDD4, PDGFRA, PLD1, SH3GL1, SNX1, TFRC, TGFBR1, TGFBR2, PIP5K1A, EEAL,
KEGG | hsa04144 |Endocytosis 66/1203 228E-05 |SNX4, RAB11A, ASAP2, WASL, RABEP1, VPS26A, ZFYVELS, IST1, IQSEC1, ARPC5, ACTR3, STAM2, ARPC1A, ARFGEFL,
RAB10, EHD1, WWP1, RAB11FIP2, PSD3, CHMP2B, GITL, SH3KBP1, ASAP1, VPS36, CHMP5, VTAL, CHMP1B. RAB22A,
SMURF2, RAB11FIP1, RAB11FIP4, PARD6B, MVB12B, ARAP2, WIPF2
Aelin sianalin ADCY2, ADCY9, JAGL, CCND1, CALML, CALM2, CALM3, EGRL, MTOR, GNAI2, GNAI3, GNAQ, GNBL, ITPR1, SMAD2, SMAD4,
KEGG | hsapaa7y [APEINSIGNAING | 4271203 251E-05 |MEF2A. MEF2C. MEF2D, MYLK, NRAS, SERPINEL, PIK3C3, PIK3CG, PLCB4, PRKAAL, PRKACB, PRKCE, MAPK1, RPS6KBL,
pathway SLC9AL, TFAM. TGFBRI, AKT3, GNA13, RRAS2, PLCB1, GABARAPL1, GNG13, GNG12, GNB4, MYLK3
Pancreatic CCNDL1, CDC42, CDK6, E2F1, E2F3, ERBB2, MTOR, SMAD2, SMAD4, NFKB1, PIK3CB, PIK3R1, PLD1, MAPK1, RACL, RALA,
KEGG | hsa05212 | . ,cor 28/1203 251E-05 | pp1 RPSGKB1, STATI, STAT3, TGFB2, TGFBR1, TGFBR2, TP53, VEGFA, PIK3R3, AKT3, RALBP1
ADCY2, ADCY9, CALML, CALM2, CALM3, CAMK2D, CREB1, CREBBP, EDN1, EP300, GNAI2, GNAI3, GNAQ, GNAS, GSK3B,
KEGG | hsa04916 |Melanogenesis 33/1203 6.40E-05 | KIT, MITF, NRAS, PLCB4, PRKACB, PRKCA, PRKCB, MAPK1, WNT1, WNT5SA, WNT2B, FZD5, FZD3, FZD1, FZD4, FZD8,
PLCB1, LEF1
Srr?;f]’tehsgormone ADCY2, ADCY9, CACNALC, CREB1, ATF2, CREBBP, CRK, EP300, MTOR, GNAI2, GNAI3, GNAQ, GNAS, GSK3B, IGF1, ITPRL,
KEGG | hsa0dgas [YMness, 37/1203 6.40E-05 |JAK2, MAP3K1, NRAS, PIK3CB, PIK3R1, PLCB4, PLCG1, PRKACB, PRKCA, PRKCB, MAPK1, MAP2K3, MAP2K4, SOS2,
Secre SSTR2, STATL, STAT3, PIK3R3, SOCS2, AKT3, PLCB1
Gastric acid ACTB, ADCY2, ADCY9, ATP1A2, ATP1B1, CA2, CALML, CALM2, CALM3, CAMK2D, GNAI2, GNAI3, GNAQ, GNAS, [TPRL,
KEGG | hsa04971 | o ration 27/1203 7:35B-05 | KCNJ2, KCNJ10, MYLK, PLCB4, PRKACB, PRKCA, PRKCB, SLC9A1, SSTR2, EZR, PLCB1, MYLK3
COMP-PKG ADCY2, ADCY9, ADRB1, SLC25A4, RHOA, ATP1A2, ATP1B1, ATP2B1, ATP2B2, ATP2B4, CACNALC, CALML, CALM2, CALMS3,
KEcG | hsaoaozs |comed 4711203 S asg.05 | CREBL ATF2, GNAL2, GNAI2, GNAI3, GNAQ, GTF2l, GUCY1A2, INSR, ITPR1, MEF2A, MEF2C, MEF2D, MYLK, PPPIRI2A,
ighaing : NFATC3, PDE3A, PIK3CG, PLCB4, PPP1CC, PPP3CA, PPP3R1, PRKCE, PRKG1, MAPK1, ROCK1, SRF, PDESA, ROCK2,
p Y AKT3, GNA13, PLCB1, MYLK3
Hepatocellular ACTB, APC, CCND1, CDK6, E2F1, E2F3, MTOR, GABL, GSK3B, HGF, IGFIR, SMAD2, SMAD4, MET, NFE2L2, NRAS, PIK3CB,
KEGG | hsapszzs | Hepatocel 4711203 8.45E-05 |PIK3RL, PLCG1, PRKCA, PRKCB, MAPK1, PTEN, RB1, RPS6KB1, SMARCC2, SMARCD1, SMARCE1, SOS2, TGFB2, TGFBRY,
TGFBR2, TP53, WNTL, WNT5A, WNT2B, FZD5, FZD3, ARID1A, FZD1, FZD4, FZD8, PIK3R3, AKT3, LEF1, PBRM1, ARID2
Ubiquitin BIRC3, XIAP, BRCAL, CBL, CBLB, CDC27, UBE2K, MAP3KL, MID1, NEDD4, RPS27A, SKP1, SKP2, UBE2A, UBE2D1, UBE2D3,
KEGG | hsa04120 |mediated 41/1203 9.20E-05 |UBE2E2, UBE2H, UBE2I, UBE2L3, UBE3A, VHL, CUL5, CUL4B, CUL3, HERC3, PIAS2, TRIP12, UBE4A, WWP1, FBXW11,
proteolysis HERC4, UBR5, UBE2D4, UBE2W, BIRC6, UBE20, SMURF2, SYVNT, KLHL13, UBE2Q2
JAGL, APC, CCND1, BRCAL, CDK6, E2F1, E2F3, ERBB2, ESRL, FGF2, MTOR, GSK3B, IGF1, IGFIR, JAG2, KIT, NOTCH2,
KEGG | hsa05224 |Breast cancer 4211203 1.36E-04 | NRAS, PIK3CB, PIK3R1, MAPK1, PTEN, RB1, RPS6KB1, SOS2, SP1, TP53, WNT1, WNT5A, WNT2B, EZD5, FZD3, NCOA3,
FZD1, FZD4, FZD8, PIK3R3, TNFSF11, NCOA1, FGF18, AKT3, LEF1
Neurotrophin FASLG, RHOA, BCL2, BDNF, CALML, CALM2, CALM3, CAMK2D, CDC42, CRK, FOXO3, GAB1, GSK3B, MAP3K1, MAP3K5,
KEGG | hsa04722 |signaling 36/1203 1.37E-04 | NFKB1, NFKBIA, NRAS, NTF3, NTRK2, PIK3CB, PIK3R1, PLCG1, MAPK1, RAC1, RAP1B, RPS6KA3, SOS2, TP53, PIK3R3,

pathway

RPS6KAS5, MAGED1, AKT3, FRS2, IRAK3, IRAK4




Parathyroid

hormone ADCY2, ADCY9, RHOA, BCL2, RUNX2, CREB1, ATF2, EGR1, GATA3, GNA12, GNAI2, GNAI3, GNAQ, GNAS, ITPR1, MEF2A,
KEGG | hsa04928 |synthesis, 33/1203 151E-04 |MEF2C. MEF2D, MMP16, NR4A2, PDE4D, PLCB4, PLD1, PRKACB, PRKCA, PRKCB, MAPK1, SP1, TNFSF11, MAFB, GNA13,
secretion and AKAP13, PLCB1
action
Phosphatidylinos CALML, CALM2, CALM3, CDS1, INPP4A, INPPLL, ITPKL, ITPR1, MTM1, OCRL, PIK3C2A, PIK3C3, PIK3CB, PIK3R1, PIPAK2A,
KEGG | hsa04070 |itol signaling 31/1203 151E-04 |PLCB4, PLCG1L, PRKCA, PRKCB, PTEN, PIPSK1A, PIK3R3, DGKE, CDS2, MTMR3, MTMR6, SACMIL, PLCB1, PI4K2B, IPPK,
system PIKFYVE
Endocrine ADCY2, ADCY9, JAGL, CCND1, BCL2, E2FL, E2F3, ERBB2, ESRL, MTOR, GNAS, IGFL, IGFIR, JAG2, MMP2, NOTCH2, NRAS,
KEGG | hsa01522 | qisiance 31/1203 1.858-04 | p|kaCR, PIK3R1, MED1, PRKACB, MAPK1, RB1, RPS6KB1, SOS2, SP1, TP53, NCOA3, PIK3R3, NCOR1, AKT3
Non-small cell CCND1, CDK®, E2F1, E2F3, ERBB2, FOXO3, HGF, KIF5B, KIF5C, MET, NRAS, PIK3CB, PIK3R1, PLCG1, PRKCA, PRKCB,
KEGG | hsa05223 |y, cancer 25/1203 1.93E-04 | \1APK1. RB1, RET, SOS2, STAT3, STK4, TP53, PIK3R3, AKT3
o O siamalin FASLG, ATM, CCNDL, BCL6, CCND2, CREBBP, EP300, FOXO3, IGF1, IGFIR, IL7R, INSR, SMAD4, NRAS, PIK3CB, PIK3R1,
KEGG | hsao4oeg |FOXO signaling 38/1203 1.98E-04 |PRKAAL, MAPK1, PTEN, SGK1, SKP2, SOD2, SOS2, STAT3, STK4, TGFB2, TGFBR1, TGFBR2, USP7, PIK3R3, AKT3,
pathway BCL2L11, PLK4, SGK3, GABARAPL1, NLK, G6PC3, C80rf44-SGK3
Wit sianalin APC, RHOA, CCND1, CAMK2D, CCND2, CREBBP, CSNK2AL, EP300, GPC4, GSK3B, SMAD4, NFATC3, PLCB4, PPP3CA,
KEGG | hsa04310 [Yvitsignaiing 4411203 1.98E-04 |PPP3R1, PRKACB, PRKCA, PRKCB, RAC1, SFRP2, SKP1, TP53, WNT1, WNT5A, WNT2B, FZD5, FZD3, FOSL1. FZD1, FZD4,
pathway FZD8, ROCK2, DAAM1, PLCB1, FBXW11, BAMBI, CACYBP, DKK2, LEF1, NLK, LGR4, TBL1XR1, VANGL1, PRICKLE2
Colorectal APC, AREG, RHOA, CCND1, BCL2, EREG, MTOR, GSK3B, SMAD2, SMAD4, MSH2, NRAS, PIK3CB, PIK3RL, MAPKL, RACL,
KEGG | hsa05210 | heer 28/1203 228804 | pALA, RPS6KBL, SOS2, TGFB2, TGFBRL, TGFBR2, TP53, PIK3R3, AKT3, BCL2L11, APPL1, LEF1
ATM, CCND1, CCNA2, CCND2, CDC25A, CDC27, CDK6, CHEK1, CREBBP, E2F1, E2F3, EP300, GSK3B, SMAD2, SMAD4,
KEGG | hsa04110 |Cell cycle 36/1203 2.86E-04 |MCM3, ORC2, ORC4, ORCS5, PRKDC, RB1, RBL1, SKP1, SKP2, TFDP1, TFDP2, TGFB2. TP53, WEEL, YWHAB, SMCIA,
CDC14A, CCNE2, BUB3, STAG1, STAG2
Phospholipase D ADCY2, ADCY9, ARF1, ARF6, RHOA, F2R, PTK2B, MTOR, FYN, GAB1, GNA12, GNAS, LPAR4, GRM3, INSR, KIT, NRAS,
KEGG | hsa04072 |signaling 41/1203 2.86E-04 | PDGFRA, PIK3CB, PIK3CG, PIK3R1, PLCB4, PLCG1, PLD1, PRKCA, MAPK1, RALA, SOS2, TSC1, PIP5K1A, PIK3R3, DGKE,
pathway GAB2, AKT3, GNA13, RAPGEF4, RRAS?2, PLCB1, AGPAT5, AGPAT3, PDGFD
. CCND1, CALM1, CALM2, CALM3, CAMK2D, CDK®6, E2F1, E2F3, MTOR, IGF1, IGF1R, NRAS, PDGFRA, PIK3CB, PIK3RL,
KEGG | hsa05214 |Glioma 25/1203 3.61E-04 |pcG1 PRKCA. PRKCB. MAPK1, PTEN, RB1, SOS2, TP53, PIK3R3, AKT3
Longevity
/ ADCY2, ADCY9, CREB1, ATF2, FOXO3, MTOR, IGF1, IGF1R, INSR, NFKB1, NRAS, PIK3CB, PIK3R1, PRKAAL, PRKACB,
KEGG | hsa04211 ;%ﬁ\';‘g;‘g 28/1203 4.158-04 [ 2pSEKB1, SOD2, TP53, TSC1, PIK3R3, RBICCL, AKT3, CAMKK2, APPL1, SESN1, ADIPOR2, SESN2, SESN3
ErbB signaling ABL2, AREG, CAMK2D, CBL, CBLB, CRK, ERBB2, ERBB3, ERBB4, EREG, MTOR, GAB1, GSK3B, NRG1, NRAS, PAK2, PIK3CB,
KEGG | hsa04012 | iy way 2711208 454B-04 | p|k3R1, PLCGL, PRKCA, PRKCB, MAPK1, RPS6KB1, MAP2K4, SOS2, PIK3R3, AKT3
ACTB, ARF6, RHOA, CDC42, CRK, DOCKL, PTK2B, FNL, GNAQ, GSK3B, NFATC3, NFKB1, NFKBIA, PIK3CB, PIK3R1, PLCGL,
KEGG | hsa05135 |Yersiniainfection| 38/1203 4.82E-04 | PKN2, MAPK1, MAP2K3, RAC1, ROCKL, RPS6KA3, MAP2K4, TLR4, PIPSK1A, PIK3R3, WASL, ROCK2, AKT3, ARPC5, ACTR3.
WASF2, VAV3. ARPC1A. TAB2, ARHGEF12, IRAKA, WIPE2
p53 signaling ] APAF1, ATM, CCND1, BCL2, BID, CCND2, CCNGL, CDK6, CHEKL, IGF1, MDM4, SERPINEL, PTEN, RRM2, THBS1, TP53,
KEGG | hsa04l115 oo hway 24/1208 595B-04 | ppM1D, CCNE2, SESNL, RRM2B, PERP, ZMAT3, SESN2, SESN3
Pratelet ACTB, ADCY2, ADCY9, RHOA, COL1AL, F2R, FYN, GNAI2, GNAI3, GNAQ, GNAS, GUCY1A2, ITPRL, MYLK, PPP1R12A,
KEGG | hsanas11 [Patelet 35/1203 6.00E-04 |P2RY1, PIK3CB, PIK3CG, PIK3R1, PLCB4, PPP1CC, PRKACB, PRKG1, MAPK1, PTGS1, RAP1B, ROCK1, PIK3R3, ROCK2,
AKT3, RASGRP1, GNA13, PLCB1, ARHGEF12, MYLK3
Oxytocin ACTB, ADCY2, ADCY9, RHOA, CCND1, CACNALC, CACNA2DL, CALML, CALM2, CALM3, CAMK2D, GNAI2, GNAI3, GNAQ,
KEGG | hsa04921 |signaling 41/1203 6.52E-04 | GNAS, GUCYIA2, ITPR1, KCNJ2, KCNJ3. MEF2C. MYLK, PPP1R12A, PPP1R12B, NFATC3, NRAS, PIK3CG, PLCB4, PPP1CC,
pathway PPP3CA, PPP3R1, PRKAA1, PRKACB, PRKCA, PRKCB, MAPK1, PTGS2, ROCK1, ROCK2, CAMKK2, PLCB1, MYLK3
AMPK sianalin ACACB, CCND1, CCNA2, CREB1, FASN, FOXO3, MTOR, GYS1, HMGCR, IGFL, IGF1R, INSR, RABSA, PIK3CB, PIK3RL,
KEGG | hsapaisz [AMPKSIGNAING | 3471503 6.65E-04 |PPP2R1B, PPP2R2A, PPP2R2C, PPP2R5A, PPP2R5E, PRKAAT, RAB2A, RPS6KB1, SCD, TSC1, PIK3R3, AKT3, CAMKK2,
pathway RAB10, RAB14, CAB39, PPP2R2D, ADIPOR2, G6PC3
Small cell lung APAFL, BIRC3, XIAP, CCND1, BCL2, CDK6, CKS1B, COL4A1, COLAAS, E2F1, E2F3, FNL, ITGA6, ITGA3, ITGAV, LAMCL,
KEGG | hsa05222 | ncar 28/1203 6.69E-04 | \EKB1, NFKBIA, PIK3CB, PIK3R1, PTEN, PTGS2, RB1, SKP2, TP53, PIK3R3, CCNE2, AKT3
(GG | heaoaozs | CAMP signaling 53/1203 6.60E.04 |ADCY2, ADCY9, ADCYAP1, ADRBL, RHOA, ATP1A2, ATP1B1, ATP2B1, ATP2B2, ATP2B4, BDNF, CACNALC, CALM1, CALM2,

pathway

CALM3, CAMK2D, CREB1, CREBBP, EDN1, EP300, F2R, GNAI2, GNAI3, GNAS, GRIA2, PPP1R12A, NFKB1, NFKBIA, PDE3A,




PDE4D, PIK3CB, PIK3R1, PLD1, PPARA, PPP1CC, PRKACB, MAPK1, PTCH1, RAC1, RAP1B, ROCK1, SLC9A1, SOX9, SSTR2,
TIAM1, PIK3R3, ROCK2, GABBR2, AKT3, VAV3, RAPGEF4, RRAS2, HHIP

mTOR signaling

RHOA, ATP6V1A, MTOR, GSK3B, IGF1, IGF1R, INSR, NRAS, PIK3CB, PIK3R1, PRKAAL, PRKCA, PRKCB, MAPK1, PTEN,

KEGG | hsao41s0 |MTOR 41/1203 6.69E-04 | RPSEKA3, RPSEKBL, SGK1, SKP2, SOS2, TSC1, WNTL, WNTSA, WNT2B, FZD5, FZD3, FZD1, FZD4, FZD8, PIK3R3,
pathway ATP6V1G1, ULK2, AKT3, ATP6VLH, CAB39, DDIT4, FNIP2, RRAGD, SEHIL, SESN2, RICTOR
MRNA ETFL, GLEL, GSPTL, PABPC3, PNN, PPP1CC, PPP2R1B, PPP2R2A, PPP2R2C, PPP2R5A, PPP2R5E, RNGTT, PABPCA,
KEGG | hsa03015 |surveillance 29/1203 6.69E-04 | SMG7, RBMBA, NXF1, HBSLL, PAPOLA, SMG1, CSTF2T, DAZAPL, PABPCL1, CPSF2, PPP2R2D, NXT2, PAPOLG, WDRS2,
pathway PABPCIL, MSI2
Fc gamma R-
oo | o BT | i | woeon | e O A I R S R T R
phagOCytOS|S ] ] y 1 ] 1 ] 3 ] ] ] ] ]
Ciroadian ADCY2, ADCY9, ADCYAPL, CACNALC, CALML, CALM2, CALM3, CAMK2D, CREBL, GNAI2, GNAI3, GNAQ, GNAS, GNBL,
KEGG | hsapa713 [Sreadan 29/1203 6.69E-04 | GRIA2, GUCY1A2, ITPRL, KCNJ3, PLCB4, PRKACB, PRKCA, PRKCB, PRKG1, MAPK1, RPS6KAS, PLCBL, GNG13, GNG12,
GNB4
Prolactin
rolac CCND1, CCND2, ESR1, FOXO3, GSK3B, JAK2, NFKBL, NRAS, PIK3CB, PIK3R1, MAPK1, PRLR, SOS2, STATL, STAT3,
KEGG | hsa04917 Z'e?t?‘f,‘\'gf 2311203 6.878-04  |p|K3R3. TNFSF11, SOCS2, SOCS6, SOCS5, AKT3, SOCS7, SOCS4
GNRH signaling ] ADCY2, ADCY9, CACNALC, CALML, CALM2, CALM3, CAMK2D, CDC42, EGRL, PTK2B, GNAQ, GNAS, [TPRL, MAP3KL,
KEGG | hsa04912 | - ihway 28/1203 7.35E-04  |\1AP3K4, MMP2, NRAS, PLCB4, PLD1, PRKACB, PRKCA, PRKCB, MAPK1, MAP2K3, MAP2K4, SOS2, MAP3K2, PLCB1
Dopamineraic CACNALC, CALML, CALM2, CALM3, CAMK2D, CREBL, ATF2, GNAI2, GNAI3, GNAQ, GNAS, GNBL, GRIA2, GSK3B, ITPRL,
KEGG | hsapa72g |Dopaminerg 36/1203 8.32E-04 | KCNJ3, KIF5B, KIF5C, PLCB4, PPP1CC, PPP2R1B, PPP2R2A, PPP2R2C, PPP2R5A, PPP2R5E, PPP3CA, PRKACB, PRKCA,
ynap PRKCB, CLOCK, AKT3, PLCB1, GNG13, PPP2R2D, GNG12, GNB4
APAF1, FASLG, BCL2, BID, CCNA2, CREBL, ATF2, CREBBP, DDX3X, E2F1, E2F3, EP300, PTK2B, JAK2, SMAD4, MAP3KL,
KEGG | hsa05161 |Hepatitis B 42/1203 8.32E-04 | NFATC3, NFKB1, NFKBIA, NRAS, PIK3CB, PIK3RL, PRKCA, PRKCB, MAPK1, MAP2K3, RB1, MAP2K4, SOS2, STAT1, STATS,
TGFB2, TGFBR1, TGFBR2, TLR4, TP53, YWHAB, PIK3R3, CCNE2, AKT3, TAB2, IRAKA
Long-term CACNALC, CALML, CALM2, CALM3, CAMK2D, CREBBP, EP300, GNAQ, GRIAZ, ITPRL, NRAS, PLCB4, PPP1CC, PPP3CA,
KEGG | hsa04720 | ehtiation 2211208 8.91E-04 | ppp3R1, PRKACB, PRKCA, PRKCB, MAPK1, RAP1B, RPS6KA3, PLCB1
ACTB, ACTNL, ARF1, ARF6, RHOA, ATM, BCL2, CD44, CDC42, CRK, DIAPHL, DOCKL, FOXO3, MTOR, GSK3B, ILLRL, [TPRL,
. NFKB1, NFKBIA, PIK3C3, PIK3CB, PIK3R1, PLCB4, PLCG1, PRKCE, MAPK1, RACL, ROCK1, RPS6KB1, RPS27A, SKP1, TLR4,
KEGG | hsa05131 | Shigellosis 58/1203 8.91E-04 | 1p53 UBE2D1, UBE2D3, UBE2V2, VCL, PIK3R3, WASL, RPS6KAS, ROCK2, AKT3, ARPC5, ACTR3, WASF2, TNIP1, ARPCIA,
MALTL, CBX3, FNBP1, TAB2, PLCB1, FBXW11, GABARAPLL, UBE2D4, FNBP1L, RRAGD, TAB3
Chronic myeloid CCNDL, RUNXL, CBL, CDK6, CRK, E2F1, E2F3, MECOM, SMAD4, NFKBL, NFKBIA, NRAS, PIK3CB, PIK3RL, MAPKL, RBL,
KEGG | hsa05220 |0 amia 2411203 8.92E-04 | 5052 TGFB2, TGFBRL, TGFBR2, TP53, PIK3R3, GAB2, AKT3
Estrogen ADCY2, ADCY9, BCL2, CALML, CALM2, CALM3, CREBL, ATF2, ESRL, FKBP5, GNAI2, GNAI3, GNAQ, GNAS, HSPA,
KEGG | hsa04915 |signaling 37/1203 9.11E-04 |HSP90AAL, HSP90ABL, ITPR1, KCNJ3, KRT10, MMP2, NRAS, PIK3CB, PIK3R1, PLCB4, PRKACB, MAPK1, RARA, SOS2, SP1,
pathway NCOA3, PIK3R3, NCOAL, GABBR2, AKT3, NCOA2, PLCB1
HIF-1 signaling ] ALDOA, BCL2, CAMK2D, CREBBP, EDNL, EP300, ERBB2, FLTL, MTOR, MKNK2, IGFL, IGFIR, IL6R, INSR, NFKBL, SERPINEL,
KEGG | hsa04066 o way 8171203 9:36E-04 | pi3CB, PIK3R1, PLCGL, PRKCA, PRKCB, MAPK1, RPS6KB1, STAT3, TFRC, TLR4, VEGFA, VHL, PIK3R3, AKT3, EGLN3
Relain Sianalin ADCY2, ADCY9, COLIAL, COL4AL, COL4A5, CREBL, ATF2, EDNL, GNAI2, GNAI3, GNAS, GNBL, SMAD2, MMP2, NFKBL,
KEGG | hsapagze [REXInsSignaling | 55,103 1.02E-03 | NFKBIA, NRAS, PIK3CB, PIK3R1, PLCB4, PRKACB, PRKCA, MAPK1, MAP2K4, SOS2, TGFBRL, TGFBR2, VEGFA, VEGFB,
pathway PIK3R3, AKT3, PLCB1, GNG13, GNG12, GNB4
APC, CCNDL, BCL2, E2F1, E2F3, ERBB2, FGF2, FGFR2, MTOR, GABL, GSK3B, HGF, SMAD2, SMAD4, MET, NRAS, PIK3CB,
KEGG | hsa05226 |Gastric cancer 39/1203 1.02E-03 | PIK3R1, MAPKL, RB1, RPS6KBL, SOS2, TGFB2, TGFBRL, TGFBR2, TP53, WNTL, WNT5A, WNT2B, FZD5, FZD3, FZD1, FZD4,
FZD8, PIK3R3, FGF18, CCNE2, AKT3, LEF1
Adrenergic ADCY2, ADCY9, ADRBL, ATP1A2, ATP1BL, ATP2B1, ATP2B2, ATP2B4, BCL2, CACNALC, CACNA2DL, CALML, CALM2,
KEGG | hsa04261 |signaling in 39/1203 1.15E-03 | CALM3, CAMK2D, CREB1, ATF2, GNAI2, GNAI3, GNAQ, GNAS, PIK3CG, PLCB4, PPP1CC, PPP2R1B, PPP2R2A, PPP2R2C,
cardiomyocytes PPP2R5A, PPP2R5E, PRKACB, PRKCA, MAPK1, SLCIAL, TPM3, RPS6KAS, AKT3, RAPGEF4, PLCB1, PPP2R2D
Human JAGL, APC, FASLG, ATM, ATP6V1A, CCND1, CCNA2, CCND2, CDC42, CDK6, CHD4, COL1AL, COL4AL, COL4AS, CREBL,
KEGG | hsa05165 |papillomavirus 73/1203 1.15E-03 | CREBBP, E2F1, EP300, FN1, MTOR, GNAS, GSK3B, TNC, RBPJ, ITGA6, ITGA3, ITGAV, ITGB8, LAMC1, MFNG, NFKBL,
infection NOTCH2, NRAS, PIK3CB, PIK3R1, PKM, PPP2R1B, PPP2R2A, PPP2R2C, PPP2REA, PPP2R5E, PRKACB, MAPKY, RELN,




PTEN, PTGS2, RB1, RBL1, RPS6KB1, SOS2, STAT1, THBS1, TP53, TSC1, UBE3A, VEGFA, WNT1, WNT5A, WNT2B, FZD5,
FZD3, FZD1, FZD4, FZD8, PIK3R3, CCNE2, ATP6V1G1, AKT3, ITGA11l, ATP6V1H, PPP2R2D, MPP5, PARDGB

Long-term ] GNA12, GNAI2, GNAI3, GNAQ, GNAS, GNAZ, GRIA2, GUCY1A2, IGF1, IGFIR, [TPRL, NRAS, PLCB4, PPP2R1B, PRKCA,
KEGG | hsa04730 | qhression 20/1203 1.22B-03 | pRKCE, PRKG1, MAPK1, GNA13, PLCB1
Pathogenic ACTB, FASLG, ARF1, ARF6, RHOA, CASP7, CDC42, F2R, FYN, GNA12, LPAR4, ILIR1, MYO1B, MYH9, MYH10, MYOLE,
enic. MYOBA, MYOBB, MYO10, NFKBL, NFKBIA, CLDN11. PAK2, MAPK1, RAB1A, RAC1, ROCK1, TMBIMS, TIP1, TLR4, EZR, WASL,
KEGG | hsa05130 [Escherichia coli 48/1203 1.238-03 | ¢ pN1, ROCK2, SEC24C, ARPC5, ACTR3, WASF2, ARPC1A, GNA13, NCKAP1, TMED10, TAB2, ARHGEF12, IRAK4. WIPF2,
infection
TAB3, OCLN
Renal cell CDC42, CREBBP, CRK, EP300, ETS1, GABL, HGF, MET, NRAS, PAK2, PIK3CB, PIK3R1, MAPKL, RACL, RAP1B, SOS2,
KEGG | hsa05211 | .. cinoma 22/1203 123803 |TGFR2 VEGFA, VHL, PIK3R3, AKT3, EGLN3
man T-cell ADCY2, ADCYO, SLC25A4, XIAP, ATM, CCND1, CANX, CCNA2, CCND2, CDC27, CHEKL, CREB1, ATF2, CREBBP, E2F1, E2F3,
T-c EGR1, EP300, ETS1, ETS?, IL1R1, SMAD2, SMAD4, MAP3K1, NFATC3, NEKB1, NFKBIA. NEYB, NRAS, PIK3CB, PIK3R1,
KEGG | hsa0166 leukemiavius 1 | 52/1203 1.34E-03 | ppp3cA, PPP3R1, PRKACB, MAPK1, PTEN, RAN, RB1, MAP2K4, SRF, TGFB2, TGFBR1, TGFBR2, TP53, XPO1, FOSLI,
PIK3R3, NRP1, KAT2B, CCNE2, BUB3, AKT3
nsulin sianalin ACACB, CALM1, CALM2, CALM3, CBL, CBLB, CRK, FASN, MTOR, MKNK2, GSK3B, GYSL, INPPLL, INSR, NRAS, PHKAL
KEGG | hsapao1o [In®Unsionaing | 36103 1.46E-03 | PIK3CB, PIK3R1, PPP1CC, PPP1R3A, PRKAAL PRKACB, PRKARIA, PRKAR2A, MAPK1, RPS6KB1, SOS2, TSC1, PIK3R3,
p y SOCS2, AKT3, SORBS1, RHOQ, PPP1R3B, G6PC3, SOCS4
Chofineraic ADCY2, ADCY9, BCL2, CACNALC, CAMK2D, CREBL, FYN, GNAI2, GNAI3, GNAQ, GNBL, ITPR1, JAK2, KCNJ2, KCNJ3,
KEGG | hsa04725 synapseg 31/1203 163E-03 |KCNQ3, NRAS, PIK3CB, PIK3CG, PIK3R1, PLCB4, PRKACB, PRKCA, PRKCB, MAPK1, PIK3R3, AKT3, PLCB1, GNG13, GNG12,
GNB4
ACTB, ACTNL, RHOA, CCND1, RUNXL, CDC42, ERBB2, MAP3K1, MAP3K5, RAB8A, MSN, MYH9, MYH10, NEDD4, CLDN11,
KEGG | hsa04530 |Tight junction 4211203 1.74E-03 | PPP2R1B, PPP2R2A, PPP2R2C, PRKAAL, PRKACB, PRKCE, RACIL, ROCK1, TIAM1, TJP1, EZR, CLDN1, ROCK2, RAPGEF2,
ARPC5, ACTR3, ARPC1A, RAPGEF6, ARHGAP17, PPP2R2D, RAP2C, MPP5. PARD6B, WHAMM, AMOT, AMOTL1, OCLN
Clutamateraic ADCY2, ADCY9, CACNALC, GLS, GLUL, GNAI2, GNAI3, GNAQ, GNAS, GNBL, GRIA2, GRIK3, GRM3, ITPR1, KCNJ3, PLCB4,
KEGG | hsa04724 |gHiarmd 9 31/1203 1.88E-03 | PLD1, PPP3CA, PPP3R1, PRKACB, PRKCA, PRKCB, MAPK1, SLC1A2. SHANK2, PLCB1, GNG13, SLC38A2, GNG12, GNBA4,
SLC38A1
Ece | heaoso1s |melanoma 2211203 5 20203 | CCNDL, CDK6, E2FL, E2F3, FGF2, HGF, IGFL, IGFIR, MET, MITF, NRAS, PDGFRA, PIK3CB, PIK3RL, MAPK1, PTEN, RBL,

TP53, PIK3R3, FGF18, AKT3, PDGFD

Kaposi sarcoma- CCND1, BID, CALM1, CALM2, CALM3, CDK6, CREB1, CREBBP, E2F1, E2F3, EP300, FGF2, MTOR, GNB1, GSK3B, IL6ST,
associated ITPR1, JAK2, NFATC3, NFKB1, NFKBIA, NRAS, PIK3C3, PIK3CB, PIK3CG, PIK3R1, PLCG1, PPP3CA, PPP3R1, MAPK1,

KEGG | hsa05167 |0 hesvirus 46/1203 247E-03 | p1552 RACL, RB1, RPS27A, MAP2K4, STATL, STAT3, TP53, VEGFA, PIK3R3, AKT3, GABARAPLL, LEF1, GNG13, GNG12,
infection GNB4
Inositol
INPP4A, INPPL1, ITPK1, MTM1, OCRL, PIK3C2A, PIK3C3, PIK3CB, PIK3CG, PIP4K2A, PLCB4, PLCG1, PTEN, PIP5K1A,
KEGG | hsa00562 |phosphate 22/1203 265803 | \ITMR3, MTMR6, MINPP1, SACMAL, PLCBL, PI4K2B, IPPK, PIKEYVE
metabolism
) . ADCYAP1, ADRB1, CACNALC, CALML, CALM2, CALM3, CREBL, EDN1, GNAI2, GNAI3, GNAQ, GNAS, GUCY1A2, ITPRL,
KEGG hsa04924 |Renin secretion 21/1203 2.98E-03 KCNJ2, PDE3A, PLCB4, PPP3CA, PPP3R1, PRKACB, PLCB1
. BTGL, DDX6, CNOT2, CNOT4, PABPC3, BTG2, PABPC4, PAN2, TOB1, TOB2, BTG3, DIS3, CNOT1, PABPCL, CNOT7, LSM7,
KEGG hsa03018 | RNA degradation 23/1203 3.36E-03 DCP1A. CNOT6, PABPCIL, NUDT16, DCP2, CNOT6L, PAN3
Cushin ADCY2, ADCY9, AHR, APC, CCNDL, CACNALC, CAMK2D, CDK6, CREBL, ATF2, E2F1, E2F3, GNAI2, GNAI3, GNAQ, GNAS,
KEGG | hsan4gas [SUSING 38/1203 3.85E-03 |GSK3B. ITPR1, LDLR, KMT2A, PBX1, PLCB4, PRKACB, MAPK1, RAP1B, RB1, SP1, WNT1, WNT5A, WNT2B, FZD5, FZD3,
y FZD1, FZD4, FZD8, CCNE2, PLCB1, LEF1
Transcriptional BIRC3, ATM, BCL6, BMIL, RUNX2, RUNXL, CCNA2, CCND2, CCNT1, CCNT2, DDX5, ERG, ETVL, ETV6, FLT1, HOXA9, HPGD,
KEGG | hsa05202 |misregulation in 45/1203 3.85E-03 |ID2, IGF1, IGFIR, SMAD1, MEF2C, MEIS1. MET, MITE, KMT2A, AFF1, MLLT3, NFKB1, PBX1, RARA, REL, SIX1, SP1, SS18,
cancer ZEB1, TGFBR2, TP53, KDM6A, HMGA2, NCORY, KLF3, SIX4, BCL11B, SLCA5A3
) FASLG, GNAI2, GNAI3, GNAQ, GNAS, IL12A, SMAD2, NFKBL, NFKBIA, SERPINEL, PIK3CB, PIK3R1, PLCB4, PPP2R1B,
KEGG | hsa05142 |Chagas disease | 27/1203 5.97E:03 | pppoR2A, PPP2R2C, MAPKT, MAP2K4, TGFB2, TGFBR1, TGFBR2, TLR4, PIK3R3. AKT3, PLCB1, IRAK4, PPP2R2D
Ece | heaoiszs |Platinum drug 2111203 6242.03 | APAFL BIRC3, XIAP, FASLG, ATM, ATP7A, BCL2, BID, BRCAL, ERBB2, ERCCL, MAP3K5, MSH2, PIK3CB, PIK3R1, POLH,

resistance

MAPK1, REV3L, TP53, PIK3R3, AKT3




Aldosterone-

KEGG | hsa04960 |regulated sodium| 13/1203 6.61E-03 |ATP1A2, ATP1B1, IGF1, INSR, NR3C2, PIK3CB, PIK3R1, PRKCA, PRKCB, MAPK1, SCNN1A, SGK1, PIK3R3
reabsorption
Insulin ACACB, CREB1, MTOR, GFPT1, GSK3B, GYSL, INSR, NFKBL, NFKBIA, PIK3CB, PIK3R1, PPARA, PPP1CC, PPP1R3A,
KEGG | hsa04931 | ociciance 28/1203 6.65E-03 | pRKAA1L, PRKCB, PRKCE, PTEN, RPS6KA3, RPS6KB1, STAT3, PIK3R3, TBC1D4, GFPT2, AKT3, MLXIP, PPP1R3B, G6PC3
Aldosterone
. ADCY2, ADCY9, ATP1A2, ATP1B1, ATP2B1, ATP2B2, ATP2B4, DAGLA, CACNA1C, CALM1, CALM2, CALM3, CAMK2D, CREB1,
KEGG | hsa04925 zé’gtrg‘;g'ﬁa”d 26/1203 6.65E-03 | ATF2 GNAQ, GNAS, ITPR1, LDLR. NR4A2, PLCB4, PRKACB, PRKCA, PRKCB, PRKCE, PLCB1
GABAergic ADCY2, ADCY9, CACNALC, GABRB2, GADL, GLS, GLUL, GNAI2, GNAI3, GNBL, NSF, PLCLL, PRKACB, PRKCA, PRKCB,
KEGG | hsa04727 | nanse 24/1203 7.64E-03 | 5| A1, GABBR2, GABARAPLL, GNG13, SLC38A2, GNG12, GNB4, TRAK2, SLC38A1
Vascular smooth ADCY2, ADCY9, RHOA, CACNALC, CALD1, CALML, CALM2, CALM3, EDN1, GNA12, GNAQ, GNAS, GUCY1A2, ITPRL, MYH9,
KEGG | hsa04270 |muscle 33/1203 7.74E-03 |MYH10, MYLK, PPP1R12A, PPP1R12B, PLCB4, PPP1CC, PRKACB, PRKCA, PRKCB, PRKCE, PRKG1, MAPK1, ROCKL,
contraction ROCK2, GNA13, PLCB1, ARHGEF12, MYLK3
mm"r:‘odeﬁdenc AP1G1, FASLG, ATM, BCL2, BID, CALM1, CALM2, CALM3, CHEK1, CRK, PTK2B, MTOR, GNAI2, GNAI3, GNAQ, GNB1, ITPR1,
KEGG | hsa05170 |\Mmund 4711203 9.30E-03 |NFATC3, NFKB1, NFKBIA, NRAS, PAK2. PIK3CB, PIK3R1, PLCG1, PPP3CA, PPP3R1, PRKCA, PRKCB, MAPK1, MAP2K3,
Yt RAC1, RPS6KB1, SKP1, TLR4, WEE1, CUL5, CUL4B, PIK3R3, AP1S2, AKT3, TAB2, FBXW11, IRAK4, GNG13, GNG12, GNB4
AP BCL2, EIF2S1, MTOR, HMGBL, IGFIR, ITPRL, LAMP1, LAMP2, RABSA, NRAS, PIK3C3, PIK3CB, PIK3R1, PRKAAL, PRKACB,
KEGG | hsa04140 [AUIOPNA0Y 33/1203 9.75E-03 | MAPKL, PTEN, RAB1A, RPS6KB1, TSC1, PIK3R3, MTMR3, EIF2AK3, ULK2, RB1ICC1, AKT3, CAMKK2, RRAS2, GABARAPL1,
DDIT4, WDR41, RRAGD, VMP1
Longevity
regulating ) ADCY2, ADCYS, EIFAEBP2, FOXO3, MTOR, HSPA2, IGF1, IGF1R, INSR, NRAS, PIK3CB, PIK3R1, PRKAAL, PRKACB,
KEGG | hsa04213 | iwvay - 18/1203 1.06E-02  [psSeKB1, SOD2, PIK3R3, AKT3
multiple species
Glucagon
luca ACACB, ADCY2, CALM1, CALM2, CALM3, CAMK2D, CREB1, ATF2, CREBBP, EP300, GNAQ, GNAS, GYS1, ITPR1, PHKAL,
KEGG | hsa04922 S'e?t?‘f,‘\',g‘f 27/1203 L12B-02 | pkm, PLCBA4, PPARA, PPP3CA, PPP3R1, PRKAAL PRKACB, AKT3, SIK2, PLCB1, G6PC3, SIK1
Endocrine and
other factor-
KEGG | hsa04961 |reguiated 16/1203 113602 QRCBZI]?AA';FLP(%QJZ-,ATPlBl,ATPZBl,ATPZBZ,ATPZB4, CLTC, ESR1, GNAQ, GNAS, PLCB4, PRKACB, PRKCA, PRKCB,
calcium '
reabsorption
Bacterial
EGG | nsaosion |nocenal 21/1203 L13E.0p |ACTB, RHOA, CBL, CDCA2, CLTC, CRK, DOCKL, FN1, GABL, MET, PIK3CB, PIK3R1, RACL, VCL, PIK3R3, WASL, ARPCS,
asio ACTR3, WASF2, ARPC1A, CD2AP
epithelial cells
Prrgé‘;'gsm i BCL2, CANX, EIF2S1, HSPA2, HSP90AAL, HSP90AB1, DNAJB1, MAP3K5, NFE2L2, DNAJC3, RAD23A, SKP1, SSR1, SSR3,
KEGG | hsa04141 [Processing.r 39/1203 1.15E-02 |UBE2D1, UBE2D3, VCP, XBP1, EIF2AK3, SEC24C, MAN1A2, ERP29, SEC63, HSPA4L, SEC31A, ATF6, UBXN4, TRAML,
erdopias SEC61A1, UBQLN2, UBQLN1, UBXN1, MBTPS2, UBE2D4, YOD1, SAR1A, DERL1, EDEM3, SYVN1
- ADCY2, ADCY9, ADRBL, GJAL, GNAI2, GNAI3, GNAQ, GNAS, GUCY1A2, ITPRL, NRAS, PDGFRA, PLCB4, PRKACB, PRKCA,
KEGG | hsa04540 |Gap junction 23/1203 1.30E-02 | pRKCE, PRKGI, MAPK1, SOS2, TJP1, MAP3K2, PLCB1, PDGFD
Leukocyte
. ACTB, ACTN1, RHOA, ARHGAPS5, CDC42, CTNND1, PTK2B, GNAI2, GNAI3, MMP2, MSN, CLDN11, PIK3CB, PIK3R1, PLCGL,
KEGG | hsa04670 gﬁgrs;ir(‘)dnmhe“a' 28/1203 1.36E-02 | pRKCA, PRKCB, RAC1, RAP1B, ROCK1, VCL, EZR, PIK3R3, CLDN1, ROCK2, VAV3, RAPGEF4, OCLN
PD-L1
expression and CSNK2A1, MTOR, JAK2, NFATC3, NFKB1, NFKBIA, NRAS, PIK3CB, PIK3R1, PLCG1, PPP3CA, PPP3R1, MAPK1, MAP2K3
KEGG | hsa05235 E;;\%N(;F;:‘itr:]prInt 23/1208 1.49B-02 | pTEN RPS6KBL, STATL, STAT3, TLR4, PIK3R3, AKT3, RASGRP1, CD274
cancer
Mucin type O-
KEGG | hsa00512 |glycan 11/1203 151E-02 | GALNTL, GALNT2, GALNT3, ST3GAL1, GALNT4, BAGALTS, CIGALT1C1, GCNT4, GALNT7, GALNT10, POC1B-GALNT4

biosynthesis




KEGG | hsa05219 |Bladder cancer 13/1203 155E-02 | CCND1, E2F1, E2F3, ERBB2, FGFR3, MMP2, NRAS, MAPK1, RB1, THBS1, TP53, VEGFA, RPS6KAS
Central carbon
EGG | hsaoszao | cona carol 1011203 Leog.0p |ERBB2 FGFR3, FGFR2, MTOR, G6PD, GLS, KIT, MET, NRAS, PDGFRA, PIK3CB, PIK3RL, PKM, MAPK1, PTEN, RET, TP53,
PIK3R3, AKT3
cancer
Fluid shear ACTB, ACVR2B, RHOA, BCL2, BMPR1A, BMPR1B, BMPR2, CALM1, CALM2, CALM3, EDN1, HSP90AAL, HSP90ABL, IL1R1,
KEGG | hsa05418 |stress and 32/1203 2.04E-02 |ITGAV, MEF2A, MEF2C, MAP3K5, MMP2, NFE2L2. NFKB1, PIK3CB, PIK3R1, PRKAA1, RAC1, SDC2, MAP2K4, SUMO3, TP53,
atherosclerosis VEGFA, PIK3R3, AKT3
Other types of O- GALNTZ, GALNT2, GALNT3, B4GALT1, MFNG, ST6GALL, GALNT4, CLGALT1C1, GALNT7, GALNT10, POGLUT1, GXYLT1
KEGG | hsa00514 [glycan 14/1203 2.04E-02 : ’ ’ ’ ' ' ' : ' : ’ :
gl . EOGT, POC1B-GALNT4
iosynthesis
Regulation of
KEGG | hsa04923 |ipohes m 16/1203 5 20E.07 /:\AI(DB(IZIZ,ADCYQ,ADRBLGNAI2,GNAI3,GNAS, INSR, PIK3CB, PIK3R1, PRKACB, PRKG1, PTGS1, PTGS2, PIK3R3, AKT3,
adipocytes
APAF1, FASLG, CCND1, BID, CDK6, E2F1, E2F3, EIF2S1, GSK3B, IFIT1, LDLR, NFKB1, NFKBIA, NRAS, CLDN11, PIK3CB,
KEGG | hsa05160 [Hepatitis C 35/1203 2.36E-02 | PIK3R1, PPARA, PPP2R1B, PPP2R2A, PPP2R2C, MAPK1, RB1, RNASEL, SOS2, STAT1, STAT3, TP53, YWHAB, PIK3R3,
CLDN1, EIF2AK3, AKT3, PPP2R2D, OCLN
Choline
- CHKA, MTOR, NRAS, PDGFRA, PIK3CB, PIK3R1, PLCG1, PLD1, PRKCA, PRKCB, MAPK1, RAC1, RPS6KB1, SOS2, SP1,
KEGG | hsa05231 L”a‘;fgro“sm in 24/1203 2:86E-02 |15, PIPSKIA, PIK3R3, DGKE, AKT3, WASF2, SLCA44A1, PDGFD, SLCA4A5
Salivary ADCY2, ADCY9, ADRBL, ATP1A2, ATP1B1, ATP2B1, ATP2B2, ATP2B4, CALML, CALM2, CALM3, GNAQ, GNAS, GUCY1A2,
KEGG | hsa04970 . o oetion 23/1203 241E-02 | |TpR1, PLCB4, PRKACB, PRKCA, PRKCB, PRKG1, SLCOAT, SLC12A2, PLCB1
Chemokine ADCY2, ADCY9, RHOA, CDC42, CCR6, CRK, PTK2B, FOXO3, GNAI2, GNAI3, GNAQ, GNB1, GSK3B, JAK2, NFKBL, NFKBIA,
KEGG | hsa04062 |signaling 41/1203 2.70E-02 | NRAS, PIK3CB, PIK3CG, PIK3R1, PLCB4, PLCG1, PRKACB, PRKCB, MAPK1, RACI, RAP1B, ROCK1, CCL20, SOS2, STAT1,
pathway STAT3, TIAM1, PIK3R3, ROCK2, AKT3, VAV3, PLCB1, GNG13, GNG12, GNB4
Viral ACTNL, RHOA, CCND1, CCNA2, CCND2, CDC42, CDK6, CHD4, CHEK1, CREBL, ATF2, CREBBP, DDX3X, EP300, GTF2AL,
KEGG | hsa05203 [/nal =~ 43/1203 2.85E-02 | GTF2H1, HNRNPK, RBPJ, IL6ST, NFKB1, NFKBIA, NRAS, PIK3CB, PIK3R1, PKM, PRKACB, MAPK1, RAC1, RB1, RBLL, REL,
9 SKP2, SP100, SRF, STAT3, TP53, UBE3A, YWHAB, USP7, PIK3R3, KAT2B. DNAJA3, CCNE2
Inflammatory
mediator ADCY2, ADCY9, CALM1, CALM2, CALM3, CAMK2D, F2RL1, GNAQ, GNAS, IGF1, IL1R1, ITPR1, PIK3CB, PIK3R1, PLCB4,
KEGG | hsa04750 | o0 iation of 2411208 2.95B-02 |5 'cG1) PPP1CC, PRKACB, PRKCA, PRKCB, PRKCE, MAP2K3, PIK3R3, PLCB1
TRP channels
KEGG | hsaooos1 |Fauy acid 7/1203 3.14E-02 |ACACB, ACSL1, ACSL3, ACSL4, FASN, ACSL6, CBR4
biosynthesis
APAF1, FASLG, CCND1, BCL2, BID, CBLB, CCND2, CDK6, CSNK2AL, EIF2S1, GSK3B, HSPA2, IL12A, CD46, MSN, NFKB1,
KEGG | hsa05162 |Measles 31/1203 3.33E-02 | \EKBIA, PIK3CB, PIK3R1, SLAMF1, STAT1, STAT3, TLR4, TNFAIP3, TP53, PIK3R3, CCNE2, EIF2AK3. AKT3. TAB2, IRAK4
Thi7 cell AHR, RUNX1, MTOR, GATA3, HSP90AAL, HSP90ABL, IL1R1, IL6R, IL6ST, JAK2, SMAD2, SMAD4, NFATC3, NFKB1, NFKBIA,
KEGG | hsa04659 | jiferentiation 25/1203 352802 |p| cG1, PPP3CA, PPP3R1, MAPK1, RARA, RORA, STATL, STAT3, TGFBR1, TGFBR2
ADCY2, ADCY9, AR, CALM1, CALM2, CALM3, CAMK2D, CDC27, IGFL, IGF1R, ITPRL, PPP1CC, PPP2R1B, PPP2R5A,
KEGG | hsa04114 |Oocyte meiosis 29/1203 3.57E-02 | PPP2R5E, PPP3CA, PPP3R1, PRKACB, MAPK1, RPS6KA3, SKP1, YWHAB. SMC1A, CCNE2, SLK, CPEB3, FBXW11, CPEB4,
CPEB2
Pancreatic ADCY2, ADCY9, RHOA, ATP1A2, ATP1B1, ATP2B1, ATP2B2, ATP2B4, CA2, GNAQ, GNAS, ITPR1, RABSA, PLCB4, PRKCA,
KEGG | hsa04972 .00 oiion 24/1203 3.57B-02 | ppKCB RAB27B, RACI, RAP1B, SLCOAL, SLC12A2, SLCAA4, RAB11A, PLCB1
— ACTNL, ARG2, COL1AL, COL4AL, COL4A5, FN1, GNAQ, GNAS, ILIRL, IL12A, LAMCL, NFKBL, SERPINBY, PIK3CB, PIK3R1,
KEGG | hsa05148 | Amoebiasis 24/1203 357B02 | 'cRa  PRKACB, PRKCA, PRKCB, TGFB2, TLR4, VCL, PIK3R3, PLCB1
KEGG | hsa04216 |Ferroptosis 12/1203 3.61E-02 |ACSLL, ACSL3, ACSL4, SLC11A2, PCBP1, PCBP2, TERC, TP53, NCOA4, ACSL6, SLC39A14, SLC7ALL
KEGG | hsa05216 |Thyroid cancer 11/1203 415E-02 | CCNDL, NRAS, MAPK1, RET, TP53, TPM3, TPR, CCDC6, NCOA4, TFG, LEF1
KEGG | nsaoszo1 | Acute myeloid 1711203 435E.02 | CONDIL RUNXL, CCNA2, MTOR, KIT, NFKBL, NRAS, PIK3CB, PIK3RL, MAPKL, RARA, RPS6KBL, SOS2, STAT3, PIK3R3,
leukemia AKT3, LEF1
EcG | heaosoly |Spinocerebeliar 111203 4 62E.02 | SLC25A4, FGF14, MTOR, GNAQ, GRIA2, RBPJ, ITPR1, MAP3KS5, OPAL, PIK3C3, PIK3CB, PIK3RL, PLCB4, PRKCA, PRKCB,

ataxia

RELN, PSMD1, RORA, ATXN1, SP1, VLDLR, XBP1, PIK3R3, PUM1, ULK2, RB1CC1, AKT3, CIC, PLCB1, PUM2, ATXN10




Note: GO,Gene Ontology; BC, Bladder Carcinoma; BP, biological process; CC, cellular component; MF, molecular function; KEGG, Kyoto Encyclopedia of Genes and Genomes; adj.P-value, adjusted p-value.




