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Tables S1-S16

Table S1. Lists of rDNA-contacting genes in untreated K562 cells (white) and cells treated with
hemin (red), and differential analysis of the contacts of rDNA clusters with genes upon the
induced differentiation of K562 cells. 4C-rDNA reads were processed as described in the
Materials and Methods Section. Excel file attached separately. Related to Figure 2.

Table S2. GO associations with molecular functions (MF) and biological processes (BPs) (GO
Profiler) of the top-3699 genes possessing > 100 contacts with rDNA clusters. Related to Figure
1A.

GO.ID | Descriptio | padj Genes
n
MF
GO:00 | protein 1.15584 | EBNA1BP2,NOTCH2,BCAR3,MTOR,CNTN4,SPOCK1,NSG1,WWC1, I
05515 | binding 1429996 | MMP2L,LRP12,PTPRD,FREM1, TRAPPC9,BNC2,NEBL,LRRCAC,TM

664e-32 TC1,KCNH5,MICU2,ANKS1B,POTEG, SMOC1,MY09A ,ULK2 ,NLK, L
ONP2,UNC13C, LRRC49, SCAPER,FTO,KSR1,MGA,RFX7 ,AGBL1,Z
NF236,PLCB1,TTC3,MX2,TMPRSS2, TAFA5,SVIL,TLN2,CLTCL1
,ZFPM2,ARL15,MICAL3,POTEM, TENM4 ,NUBPL ,L3MBTL4,DLC1,
TNRC6B ,MGAM,DPP10,ZDHHC21,PTPRA, ITPR2,RIPOR2,PDE4D,
RDX,RP1,STXBP1,ERC1,RALA,NME7,SLC44A5,EPS15L1,BCL2,
MYO5A,0DAD2,,KCNMA1,SYT16,ARPP21,PRDM16 , ARHGAP26 , FBN
1,LRFN2,LPCAT2,F13A1,LRRTM4,SETBP1,GPHN,COG5,CDH8,C
HRNA7 ,DCDC1,R0BO2,PUDP,RIMS1,PIK3C3,SPIRE1, TENM3,GA
BRB3,ZEB1,TMEM132D,CNTLN,SDCCAG8,RARB,FGD4 ,EXOC6B, S
PRED1,NAV2,SPAG16,MYO1E, TRAPPC8,PLPPR1,USH2A ,CEP192
,MINAR1,CDC42EP3,LAIR1,TTC33,RIMS2,PCMTD1,ALK,MICOS
10,AUTS2,FOXJ2,CDYL2,CARMIL1,PJA2 ,BABAM2,SV2C, PAPPA
2,GLIS3,FANK1,ERBIN,ERCC6L2,RHPN2 ,HACD2 ,ASTN1,UNC79
,HLCS,FCHO2,RIN2,PARVB,ANO6,CACNG2,DLGAP1,NEGR1,GLY
AT,NAALADL2 ,MLLT3,EGLN3,GPC6,SUSD4,CNTNAP2,MAP4 ,MAP
3K9,MY03B,MOCOS,SPON1,APC,ZMYM4 ,ZNF595 ,HHLAZ2 , TSHZ3,
DSCAM,MYO5C,RTN1,TCF4,CRKL,SOX5,SETD2,ERG, ARHGAP24 ,
TNIK,PTPRJ,EFCAB2,0CA2,KDM4C ,DOCK10,TSHZ2 ,EGFR,,RFX3
,DENND1A,USP14,ANGPT1,CDK12,BACH1 ,MACF1,CTNNA3, PRKA
CB,NEK7,RGS3,NCOR1,RNF220,D0CK2 ,DIAPH3,CCDC138,NEDD
4 ,MYOF ,MAML2 ,SPATA17 ,SND1,SCAl ,GNPTAB,CRB1,NSMCE2,B
TBD9,BCL11A,S0OX6,FAM83F, TMEM182 ,PSMB2,SGMS1,CECR2,A
RMC2,FL11,RPRD1A,PTPN4,CDH4 ,B3GALT5,ATP2B2,NTRK3, LA
RGE1,RXFP1,C5,PDEL1C,FBXL7,ZFAND6 ,PHACTR1,DKK2,FLT1,
DNAJC13,ZNF648 ,RFC3,RABEP1,GK, TASP1,FNDC3B,CNTN3,TH
RAP3,MAPKBP1,AOAH,GABRB1,DGKI , INVS,C120RF4,EDAR,GRI
Al,CRACD,CAST,TTC39B,NUP214 ,NEO1,CNTN6,CABLES1,SLC8
A3,UHRF1BP1L ,MALRD1,TOM1L2,NELL2,SEZ6L,PRKD1,TBC1D1
9,PAK1,GMDS, EPHA7 ,CTNNAL1,NCOA7 ,KHDRBS2 ,CHRM3, ADSS2
,RALGPS1,SPEN,RAPGEF2,PEL12,LRP2,ADGRB3,DEUP1,RUNX2
,FGF12,CPS1,TAOKS3, LDLRAD3,CPEB4, TMEM38B ,AGK,CSTF3,B
CKDHB,RANBP17 ,UBE2L3,LDB2,TAFA4 ,SAMD5,PPP2R2B,BTBD1
1,PUM3,SYN2,CCL28,SMYD3,PATJ,HERC2, LRGUK, TMEM241 ,GR
M7 ,SEPTIN9,RETREG1,RPTOR,DNAH6,GHR,WDSUB1,EPB41L3,K
IF4AA, THADA ,DHX32,COL4A2,A1G1,SSBP3, TMEM74 ,RALGAPAL,
RAPGEF5,TBCD,NEDD4L ,ADAM32,PPP1R12B, TRPM1,ADAM10,HD
AC9,ZHX3,ATF71P,UBE2G1, IL1R1,APBB2,PHACTR2,APP,RPS6
KA2,SAMSN1,KYNU,CACNA1C,KDM1B,CACNB2 ,KLHL13,MTUS1,P
HKB,DCLK1,STAU2,GABRG2,DOCK8 ,MAPRE2 ,ZNF600,USP18, SE
MAS5A,SYT1,VCL,ARHGAP44 ,NTF3,PARP15,NDUFAF2,CD2AP ,AU
RKA,PARN,TTC29,PYGO1,SLC8A1,HERPUD2,CCDC116,SSBP2,P
TPRR,SRGAP2C ,ANKRD31,F1G4,DUX4 , TAFA2 ,MARCHF1,CMIP ,A
BCG8,PLGRKT,FRMD3,UPP2,CCSER2, LOXHD1,ECPAS,SRGAP2B,
KANK1,KCNE4 ,MAP4K4 ,ABCD2 ,BMPR1B, FMN2, THSD7A ,PCSK6, A
KAP6,HOMER2, CTNNA2 ,HADHB ,POTEH, ARNT ,RAB8B ,PDZRN4 , PA




K3,PDE1A,TTLL7,DIP2B,RANBP2,LARP1, ITPKB, TRPC5,RGS20
,PDE10A,UBE2E2 ,RAP1GDS1 ,HHAT,RNLS,CLIC6,CHST8,KICS2
,ERC2,TMEM236 ,DNM3,NBN,CUBN, SCP2, IFT57,PHF21B, INTS7
,RBM47,SUSD6 ,PRKCZ,CALD1 ,SNTG2,KLHL1,SPOP,BTLA,GRB1
O0,RALYL,RYR3,TAF15,DIP2A,MSH6,MCPH1 ,ARHGAP32 ,RAB27B
,ST8SIA5,CNST,HEATR4 ,HECW1,DEFA3, LRRC7 ,MBNL2,C70RF3
1,PHF19,MRTFA, TAF4B,ANKRD33B, COBL ,SENP6,DUSP22 ,PDXD
C1,EBF2,UBN1,SV2B,YAP1,ESS2,SEM1,NFIA,WDR70,RIPK4,Z
KSCAN5 ,SHC4,VPS35L ,BRINP1,SCGB2B2 ,MAPK1 ,ABCD3,RABGA
P1L,SGTB,DNAH14,TRPC7 ,ADAM22,USP25 ,KMT2E ,ALCAM, PLG,
PAPPA,PCGF5,PDGFD,C20RF88,COPB1,SYT10,ZNRF3,DNAJC21
,CCDC150,MTUS2,PPP1R1C,ABLIM1,CCDC172, ITGBL1, ARHGEF
17 ,NRG3,UBE20,SFMBT2,ANKFY1,NCAM1,GFRAL1,NIPBL,RNF17
,SLC16A1,SPIDR,RNGTT, 1PO11,EWSR1,GABPA,MICU1,CORO2B
,CARD18,CHD6,STK38,LCE1F,PTPN13,TBC1D22A,CHN1,SORCS
3,KANSL1,LIMCH1,FMN1,ECT2L ,MBNL1 ,PAFAH1B1 ,ATF6,EFEM
P1,DCAF1, ITGB8,STON2,ZFAND3,VPS13D,TLK1,TPM1,NF2,LR
RC38,WDR25,CNKSR2 ,RBFOX1,WDFY4,C10RF21,HIVEP1,CORIN
,CTNNA1,PPP1R9A,ANKRD11,EFCAB8,CDH7 ,MOB3B,BIRC6,AKA
P9,KLF15,RASGRF2,PPARA,MEIS2,SNX30,LCLAT1,NFIB,KCNS
3,ERMP1,MRTFB,PPP6R3,PRTG,RGL1,SYNJ1,NR5A2 , ADAMTS3,
TIAM1,MPRIP,ARAP2,GRM1,FOXJ3,UBE3D,KAZN,RSRC1,PTPRK
,ARHGEF12,GABRG1,ENAH, PAK5, ST6GALNAC3, TRERF1,SF3B6,
PARD3B, PPP2R5E,PDZRN3,KIAA1958 ,PLA2R1,GIPC2,EIF3D, T
MCO4 , SEMA3C,DAPK1,NAV3,SLC24A4 ,SEC14L1, TMEM108 ,ACSM
2B,AGO2,WDHD1,PHC3,MAGI1,DNAH11,JARID2,SCN2A,RICSB,
TBC1D9,RAB22A,SORCS1 ,DNAJC15,AMPH,GATAD2B, CPE, PALS2
,DYSF,1L34 ,ANK2,STAG2,BRWD1, TANC1, THUMPD2 ,ADGRV1,ZN
F846 ,MELK,BCAS3,RYR2,SYNE2,BBS2,PEBP4 ,WNT9B ,MSANTD4
,CLPX,RANBP3L ,NKG7,SEMA6GD ,AIF1L ,NBEA,DUSP16,ANKS6,S
MARCA4 ,CDH11,USP8,LDB3,FABP7,NOL4,PARD3,SLC36A1,MAP
KAP1,EFTUD2,TNRC6C,PI1AS1,TBC1D5,SPG21,UBE2R2,BLK,CO
L23A1,RBM6,EBF1,TNR,OLAL1,DST,CXADR,DOCK4 ,MBD5,ATRX,
NUAK1,PTPRT,XIRP2,ELAVL4,ABL1,KLHL32,AGPS,MX11,PTPN
12,HDAC4,0XR1,SLC1A1,PRKAAL,SDC2,GAS2,SLC12A8 ,KCNH1
, ITGB3BP ,MRPS27 ,LRFN5,RIMBP2,CRTAC1,DROSHA, TTLL5,AP
BB1IP,ANO4,L3MBTL3,DMXL2,EIPR1,APLF,NFAT5,MAST4,DNA
H5,GUCY1A2 ,NBAS,CDH18,PSMF1,ATE1,SLFN11,RAP1A,GLIS1
, TMCO5A,ACSS3,LYRM4 ,MY010,SLC46A3,GPC5,TOX3,ZNHITG,
CAMK4 ,BAZ2A, INPP5A,CPSF3,FGF10, FBXL13,C20RF42,ZC3HA
V1,UQCC1,GRID2,CDHR3,TGM1,PEAKL,LATS2,NRG1,GSG1L ,KL
HL33,CLIP1,ASPM,AP3B1,DENND2B,COL6AS5,EFCAB6 ,RASGRF1
,ATP11C,GSE1,ZNF438,DHX40,ABCB7 ,SYNE1,ZBTB16,MUSK, K
IR3DL2,ZNF675,ACTR3C,GNG7 , SMARCAD1 , SH3GL3,SETDB2,RP
F1,PRKCE,FOXK2,SLCO3A1,ASAP2,MED15,SLMAP ,ESRRG,C120
RF40,USP33,DENND4C,CEP83,CERS6,FBN2,CD44,RGS12,PTPR
0,EGF,PRRC1,ABCC9,TRIO,PDE3A,EXT1,STXBP6,COL5A3,NSM
AF,NLRP13,LNPEP,LIMD1,PEX14,SPRED2,RPS6KA3,CTNND2 ,M
ARCHF8, IFT43,ATP8A2,SCG5,MTMR3,PTPN2, TRIM5, LHFPL3,P
LXNA2,POC5,MCF2L ,ATXN3,RFC1,HTR2C,RIC3,SLC2A3, ARHGE
F7,ALG10B,ATP8Al,ZCCHC7 ,AMBRAL1,RFTN2,LTBP1,STK38L,Z
FYVE9,GALNT10,GUCD1,KDM7A,OPRM1,ABCC4 ,PRMT8 ,HTR2A,B
IN2,PLCXD3,FANCM,FANCA,CYBRD1,DAZL , INPP4B ,MATN2, FAR
S2,GTF2F2,PPP2R2C,CNNM4 ,KREMEN1 ,STAC,, ANKRD28 , SEMA3E
, TAF3,RPRD1B ,MARK2 ,GCSAML , TMEM67 ,RCL1,EBF3,ALPL ,ZNF
33B,LPP,C100RF90,FHL2,ABHD17C,ADGRA3,CNIH3,PUM1, TMO
D2,HERC1,MSH2, IGF2BP3,MPPED2,GNAL ,CDIN1,EPHAG ,ANKRD
17,APBA2 ,MAIP1,LINGO2,ZNF397,SH3KBP1,ATL1,SLC2A13,L
UC7L,RELL1,CDKN2C,EPN2,KCND2,TNPO3,SNRPN,GRK3,CD163
,SPSB4,CLSPN,NOS2,BICRAL ,AFG3L2,CPNE4,STK10,TTC7B,M
NAT1,RBBP8,MDFIC,SGCZ,TMTC2,ADAM12 ,MYLK2,ANK3,SNTG1
,EMILIN2,HMGA2 ,MYOM2,C0OG2,CCND3,BCL11B,VPS41,FOLH1,
DOCK5,F5,ECE1,KLHL4,ZIM3,STK32A,CREM, LYPLA1 ,MBP ,AK8
, TRPS1,TRAPPC11,HHIPL1,PLCEL1,TGFA, IL17RA,ANKFN1,HIP
1,CRIM1,XPNPEP1,FUT9,PRR5L,VPS37A,ATP6V1EL,UTP4,VAV
1,CDH20,MSRA,RUFY2,FBX032,TJP1,LDLRAD4,NPHP4 ,EGFLAM




,PACSIN2,CNTN1,HLA-

B, TARS3,FKBP5, IQSEC1 ,MTHFD1L ,SNX3,CACNA1l ,NAA35,PDL
IM5,KCNJ15,CEPT1,BRCA2,AQR,DISC1,ZBTB2,EXD3,DNER, BL
M,ASB7,WDPCP,SEMA3A ,MAGI3,HSF2BP, INTS8,NAP1L4,LIN54
,LRP1B,ADCY10,PSG8,STRN,AGL ,ZNF121,ANKRD30BL ,STX12,
PHACTR3,BMP2 ,MYLK4 ,UNC5D,ATP9A,FAM217B, TRAK1 ,WDR26,
PSG9,CDC42BPB,EVI15,PTCD2 ,MSR1,VRK1,GNAI1,RALGAPA2,S
GSM1,ZzC3H14,NCAM2,GFI11B,TBC1D4,RANBP9,RESF1 ,MYRIP,T
TR,HPCAL1,RIN3,MSI12,TPGS2,DNAL1,SLC15A5,RNF38,TTC6,
PGPEP1,TMEM161A,SEMA3D ,ASXL3,NETO2,PDE6GC, ANKRD7 ,CAB
IN1,LEMD3,RELN,ARHGAP42 ,HMGB1 ,GNAQ, TUBGCP3,NUDCD3,C
DS2,AP4E1,FGF9,NFATC2,TDRD7 ,SH3BP5,CPAMD8 ,RTTN, MDM1
,ZNF106,C190RF18,MYOM1,ZNF567,CLVS1, TRAF3,ZNF462 ,AN
KRD26 ,ESRP1,UNC13B,TTC21B,ETS2,UBAP2L ,GEMINS,UIMC1,
DOCK1,LRRFIP1,TSPAN2,PFKFB4,RAP1GAP,PLS1,SRGAP2, IKZ
F2,SNX8,SEC23B,ENOX1,SLC39A6 ,NIN,HAUS6,DRAXIN,DNAHS8
,TRIT1,ATF1,CCDC186,SLAMF1,SMARCA2,ETS1,FAM83B,GL13
,CGAS ,MEGF11,SMARCC1,SNX6,GABRR2,SM0OC2,PACS1,PCP4,C
NKSR3,CASP5,VENTX, IDE,WDR12,KI1F21A,KI1F15,PRDM10, CUL
1,ZFYVE26,RERE,PSD3,MAP2,ANKMY1,BTAF1,GAREM1,DAW1, F
BX047,PEX6,ZNF618,FARP1,MOB1B,ATF2,NDUFAF6,GOLGA8B,
HIRA,CYLD,UMODL1,BBS4,LRRC8B,MAPK81P1 ,MX1,TMEM171,Z
MAT4,CLVS2,PSG6,HIVEP3,COL5A1,GABBR2,PSIP1, ITGA9,KI
AAO0753,CFTR,MYEOV,KPNA1,CSE1L ,NELL1,DOP1B,TBC1D13,U
BASH3A,AHDC1,FAM214A,COL14A1,RGMB,NEU3,PHAF1,CEP44,
MRPL13,KITLG,ZZEF1,DNAJC7 ,ATP10B,CAMTAL1,UBR1,DCC,SM
PDL3A, CHRM5,MAP4K3,YLPM1,SLC30A10,RCAN1,GTF21,RORB,
CHAF1A,TADA2A ,DAB1 ,MED27 ,SELENON,RB1CC1,MYO3A, AKAP1
0,UBE2E1,PTPRE,REPS1,PRKN,AGMO,MTMR2,, SH3PXD2A ,ZFAND
4,SPSB1,CDC42BPA,TBX20,SP110,CCDC102B,DLGAP2 ,AFAPL,
MAPK10,DACH1,ZNF541,FBX03,RWDD2B,DPF3,LGI12,LYST,NGE
F,GRIN2A,ARID5B,H2BC15,JPH1, TXNRD2 ,ATXN1,WSB1, TRPM6
,CDH23,PRKCH,PKP1,HUNK, TG, IL6R,FRMPD4,PEPD,ALS2,RAC
GAP1,NLRC5,ZNF627 ,0R51E1,ACO1,ANKRD30A, TFDP1,DHRS11
,CNOT6L ,MKNK1 ,HEMGN , KANK4 ,DOCK9 ,DMC1,FBLN5, LCE3B,KC
NQ3,TOX,POLR1D,SHISA9,SLC4A4,PTPRB,ZFP90, TRMT61B,PD
EGA,COPS8,TSPAN33,TBATA,ZNF124,SCN10A, LRBA,RBMX2,AN
KRDS5, SHANK2 ,ST8SI1A1,ANKRD18A,MAP7 ,USP7,VAV3,PSMAL,
MON2,LRRC37A3,TASOR2 ,PLAGL1,KCND3,HAAO,FAH,MESD, ITS
N2,S0X30,PTGFRN, KIAA0825,SYBU,KIR2DL4 ,ARHGEF28 ,RALB
,NPAS2,ADGRG6, YIPF6,KCNN3,MY01D,SEC24D,PPA2,FAR1,CA
1,ROCK1,LYN,VCAM1,SEL1L ,ARHGAP31,CTSB,EIF2B3,LRIG1,
TTC37,SUMO3,SLC15A2,ZNF169,PLEKHB2,KIF11,DTX1,BZW1,
TENM2,0VOL2,PIWIL3,ZBTB33,ADA2,NTN1,CHKA,PLCB4,ZFHX
3,FANCL,DPYSL5,SLC13A5,ZNF44 ,RRAGD ,BANP,SUPT16H,ARI
D1B,HOXC13,CRACR2A,FAM81A ,RNF152,BAZ1A,0TUD7A, INSR,
CUL5,DMBT1,0R7A17 ,BMF,YTHDF3, TFF1,DEDD2 ,NEK6 ,HECTD1
,GRID1,SHROOM3,XRCC4,COLQ, FAM118A,SLC52A1,HDAC11 ,NM
U,LYPLAL1,DDHD1,PBX3,SUMO2,HS1BP3,DPYD,ARFGEF1,PDE4
DIP,GAST,POGK,SNAI2,ASH1L ,UBL3, IGHV3-

74 ,HOXC4,B1D,S1AH2,PIGK,0SBPL10,RPH3A, TANC2,ZBTB80S
,COX5A, TRABD2B ,UFD1,RXRG,SP3,DRAM1,ERN2 ,FNDC1 ,MBTPS
2,FLNB,TRIMS8,TIAL1,TOM1,ELF2, IF144,PLPP4,NREP,ZDHH
C17,NSD2,FYCO1,CERS3,ESYT2,SH3GLB1,SLC22A14,CD9, CAR
D10,LTN1,KRT6B,RALGPS2, TWIST2,CTIF,SAMHD1,HSD17B14,
IFT81,ENPP1,ENTPD5,UTRN,MOCS2 ,RASGRP1, IGSF11,SNX9,C
DH26,DZANK1,PXDNL ,UCK2 ,NDRG2,CSNK2A1,BMP5, PWWP3A ,WD
R72 ,KCNC1,CSF1,GHRH,PPIL6,POTEB3,EOGT,CCDC34 ,HDGFL3
,NUP37,BCL2L1,SERPINB9,SCAF4,KRT25,CTDP1,HCN1,PRKG1
,LAMA3,ASB4 ,GRIN2B,ST13,ANKRD66 ,GRB14, TMEM71, INO8O,
FANCB, IGHV2-

70D,CLNS1A,CNMD,KIF21B,SMADS, CELF4,SYNJ2,TCERG1,ABC
G1,FOXN3,KCNK5,DCUN1D4 ,PLXDC2,VSTM4,SLC40AL, PRAME ,H
ADHA,MYCL,TNN, FAM149B1,CABYR,CIDEC,KLHL7 ,PSAP,PSMA5
,CFHR4 ,MICALL2 ,MED1, IPCEF1,POTEB2,ATG4B,CDC14B,PCNT
,KDM6A,ATRN, 1L.33,AJAP1,GPRC5C, TLNRD1,ROR2,CFH, PPP2R




2A,ZNF521,NPL,KL,BANK1,CSDE1,FAT1,HGD,0TOG, LMX1A, IL
10,ACTR2,SFPQ,SCML2,CALN1,RI0K1,CLSTN2,TTC39C,PTH,S
OSTDC1,TOP3B,PRKAA2,CSF2RB,DIRAS2,SKA1,NDC80,GOLGA8
G,RNF182,SOHLH1,LARP6,PACRG,ERO1B,PHF20L1, ITPRIP,VS
TM2A, FAM204A ,MAP6,VASP ,ETV6, TACC2,SCFD2,SHISAL1, PAL
MD, SNRPC,KIFC1, IQGAP1,RPS12,PRB3,CAMLG,ZBTB7C, TEAD1
,MORC2,SREBF2,ANP32B,YBX3,AIMP1,LASP1,THNSL2,FYB2,N
RXN1,EPHX4,PCID2,HIPK1,ENTHD1,CISD1,CI1B4,SNAP91,CD7
0,CYP4F22,CIBARL1,PBLD,FICD,ERICH5,CACYBP,CADM1,CENP
E,PEG10,LMX1B,NET1,SIPA1L2,TUBB6,NGDN,ELOC,ANLN, TWI
ST1,AKT3,ALKAL2,JAK2,ADAM28,VSX1,RPF2,FSTL1,CHCHDG,
ZBTB38,MPPE1, ISX,MADD,PTGS1,PATL1,ZNF449,PRSS2,FH, T
DP1,CREBBP,MELTF ,MRM1,TNKS,ARL11,SG0O1,GORAB,PCNA,SI
AH3,TRPV5,UFL1,ADAMTS5 ,NFKBIA,PRKCB,ANKRD24 ,FBXW2,C
FAP299 ,NTM,KIF6,ABCC8,ANXA4 ,MT1HL1,ZC3H15,ANP32A,0T
ULINL,RFC2,SMTN,ST6GAL2,ALX4,RTRAF,USH1C,BRD4,ZBTB2
1,SERBP1,NEDD9,0LFM4 ,NRBP1, ITGAG,ATP2B1,GAP43,SLC14
A2,DGLUCY,ASS1,MTCL1,GRIP1, IGHV10R15-
9,CTNNBL1,GTSF1L,SAR1A,EML1,CNIH1 ,MAST2 ,HPSE2,BTG3,
ERLIN2,GOLGA8J,TRAPPC3,MAPK11P1L,UBAP2,ADAMTSL3, EFH
D2,CIDEA,PCMTD2,ZBTB49,BBS9,EXT2,EXOC1,KRT6A ,AGO1,F
RA10AC1,DIPK1A,MEOX2,SLC6A1,GID8,ELL2,GRXCR1,SDS, LI
NGO1,SNAPC3,STAT1,ZCCHC14,BRMS1L ,FAM189A2 ,NDFIP2,NR
2C1,MAP2K6,S100PBP,CMTM7,VAT1L ,ERICH3,SHROOM2 ,KCNJ1
8,MARCHF6 ,MTPN,AB11,MY018B,NECTIN4,ARMC6 ,CEMIP ,POU6
F2, IMPACT,CBLIF,CCBE1,SLX41P,PARK7 ,MAPK8, ITGA4,TOP3
A,0AZ2 ,EIF3F,PPME1,MED12L ,ZSCAN30,FBXL17 ,UBL7,POU1F
1,UBE2J2,ADCYAP1R1,MTF2,CSMD1,NCAPG2,TMOSF4 ,RAPGEF4
,SCGB1D1,FOXP2,ASB2,MYOCD,HMCN1,CEP120,MYH13,DHTKD1
,CYFIP2,UBE2QL1,HNRNPM,ACACA ,KRT85,ASCC2,ARLAC,EFHB
,ARID3B,MEF2C,STOML1 ,ZNF613,ADGRB1,RXRA,WNT7A ,RBPMS
2 ,ECHDC1,0XNAD1,MAP3K5,NDFIP1, IKBIP ,MAP3K4,TRIM43B,
WASF3,S100B, SERPINI2,PRDM13, TRIM43,FOX06,ERI1, SUMF1
,CD82,ATP6V1C2,C90RF43,CHAMP1 ,C160RF72,BTF3L4 ,MAGEL
2,PKN2,RAD51AP1,SLC10A6,FAM25C, PDE2A,RAB38,LRRC2,KR
TAP21-

2,SFI11,DBF4B,FBXW8,SDCBP ,NECTIN1,DSG1,JPT2,SPPL2B,N
SMCE1,C30RF52,COMMD8 ,ERICH1 ,WWOX,ZBTB25, FAM72A, PASK
,MLLT1,MS4A4A ,NCK1,FLVCR1,SCAF8,FGR,CWC22,CCDC106,D
RC7,CDCA8,PPP2R3A,DNMBP, TRIM23,ATP6V1B2,CXCL2,TOP1,
FAM72B,SNAP29,FAM72D ,MLLT10,C2, IFNAR1,RNF8,GNG12,LC
E3D,KLHL29,EPHA4 ,PPIP5K2,TEX29,CYTH4 ,EMP1, INTS13,GA
BRAS, KIAAO319L ,MECOM,DNMT3L ,NTRK2 ,ANKRD20A1 , IL1RAPL
1,FNDC3A,RSPH1,KHDC4 ,NUMB, LHX9,WNT2B,COLEC12,ZBTB10
, INNI1,PLEKHA3,0CLN,CCDC152,POSTN, FAM110A,CREB5, SNR
PD1,SHISA6 ,MEGF10,FBX031,EXTL3,AKAP11,TRPM7 ,KTN1,KR
TAP26-

1,PRKAB1,DTHD1, IREB2,MVB12B,HS6ST1,PTK2,ERP27 ,MARK4
,CDH5, ANKRD6 ,APOL2,SCGN,NFKBID, ARHGAP12,CLDN18,ASCL
3,MPP7,DIAPH1,FBX041,FEZ2, INIP,LAMB1,SCAMP1,APIP,CY
FIP1,UBE3A,TMEM54,SCG3,APOL1, SEMA4D,JAM2 ,DNAH10,PIT
PNC1,FRMD6,MC2R,ZBTB20,FAT4, IMPA2 ,FAM102A, LRMDA , AP2
B1,RUNX1,AKR1B1,C9,KIRREL1,WNT5B,RASGEF1B, AMFR, SAXO
1,SCARAS,CTSE,NENF,SH2D1B ,HEATR5A,PSTPIP2,ZFYVEL, SA
NBR,ASAP1,SAMD13, ICAL1,EDIL3,NOS1AP ,MTTP,TPTE, SORBS2
,PDCL3,SRP9,CNKSR1,CCDC88A,UBAP1L ,CHCHD2 ,SPAG6,SLCS
Al,MDN1,CDC45,BICD1,TNFSF11,FYN,BUB1,KDM5A,PCBP3,MY
L12B,NLRP14,PPM1F,GOLGA8F,UNC45B,ARL13B,XP0O7,SDE2,U
HRF2,SCN8A,HDAC2,SNTB1,AVEN,SLF1,SACM1L,TBX15,SH2D3
C,PSME31P1,DOCK3, TRNAU1AP ,NCS1,COL18A1,CDH9,LHFPL2,
LYSMD2,ATP5PF,ALB,DOKS5,NALCN,UGP2 ,MTMR7 ,EHBP1,ZFYVE
28,MAPK9,RSPH14,PABPC1,CRTAM, APELA ,MDGA2,STT3A,DEFB
108B,ROR1,SLC16A9,GALNT2,FUT8,ARNT2,ASB3,HECW2,POTE
J,CDH2,CNTN5, ITGA8,SEL1L2,FBXL20,NTN4 ,RADYA, XRN2,PH
LPP1,PLEKHA2,GPR137B,EPHB1,GRM5,RAI14 ,SPOPL ,ZNF705D
,RPS6KA5,SPTB,TBC1D1,LRRC69,PTPRG, ANKRD36C,P1D1,NRP




1,FCHSD2,SDK1,PRKCA,GBP4, IFT46 ,NLRP4,ANKRD36B ,ATPSC
KMT , SPHKAP , FAIM, SAMD12 ,USP24 ,FAAP24 ,MOGAT3,FHIT, I1TG
Al,PCCA,CROT,KLF12,RNF138,RC3H1,NRIP1,CHODL,POR,SLC
14A1,MCC,GOLGA8S,SUPT3H,BCR,TUT4,NRXN3,ELMO1,RGS6,R
ERG,NLRP8,TCERG1L ,KI1F16B,CDH12,PRIM2,ARMC3,MIPOL1,C
140RF39,ARFGAP3,SENP8,USP49,ELP2,CFAP70,FBLN1,STK36
,NSG2,PAQR5,RAG1 ,KCNJ6,B9D1,ZMYM1,DGCR2 ,DNPEP ,RRAS2
,GNA14 ,BMPER,RABL2A,KIAA1328, PRDM15, SRGAP3,SLC35F1,
ZNF420,MACROH2A1 ,MITF,NBPF1,EPHB2 , TOGARAM1 ,CSNK1G1,
SACS,BCL2L13,RNF11,SGCG,CD38,EYA4,CHCHD3,MYO5B ,,RGPD
4,PPI1L2,CDK14,RSRP1,AKAIN1,MET ,MUC16,SPPL3,DLG2,CDH
17,COMMD10,ATP6VOD2,SPECC1,CAMK1G, IBA57 ,METTL15, PPF
1A2,CDH13,STXBP4,POTED ,MAB21L3,KRTAP19-
7,CACNG3,ATG5,USP32,NRAP ,MAGI2,KIAA1217 ,PRDM11,VMP1
,FAM171A1 ,MLIP,FLRT2,MYB,KALRN,ZNF704,SLC1A2,GNAS, L
AMA1,MFHAS1,CPQ,NUP43,TRIM9,ATRNL1, TIAM2 ,DHX29,BMP7
, 1TC28, TMPRSS15,ASTN2,DLG5, TNFAIP8,ZMYND8 ,GAPVD1 ,RN
F217,KIRREL3,PRSS23,KCTD1,GOLGAGA,DNAH3 ,BPTF,BTBD10
,CCSER1,AK3,ZMYND11, TMEM25,NUDT21, TRAPPC10,GRM3,KMT
2C,DDX6,ADGRF5,UPRT,PDGFC,WDR41 ,DNAH17 ,PLIN2,PPP1R1
3B,ELOVL7,FOCAD,EPB41L4A,ABL2, TRAPPC6B,BACE2,RFX2,P
ARPBP ,NECAB1,PKNOX2,EYAl,FHOD3,PDZD2, TTLL11,GOLGA8ST
,PRPF18,SLI1T2,CMPK1, TMPRSS3,EXOC4,CNOT7 , FAM126A ,KCN
1P4,ESCO1,KCTD8,CCDC141,PLCL1,ERBB4,ANKRD30B, I1L20RB
,FAM3B,FAM126B,GSAP,SYNDIG1,ROBO1,SAMD4A ,PBX1,SPATS
2L, 1RAG1,NPAS3,NUF2,PRKCQ,RGPD2, IPP,SAMM50,ANTXR1 ,N
DRG1,MYH15,SORCS2,SI1PA1L3,TRDN,ZNF679,NLGN1,SYNPR,C
TTNBP2,SHLD2,NOS1,SLC6A3,GLDC,CHD9,PRR16,AS1C2, TXND
C16,EFNA5,TCF12,LRRC9,GAS2L1, ARHGEF11 ,MTREX, VCAN,RA
B27A,NSD1,EHMT1,SLIT3,DTNA,KIF13A,AP5M1,FRMD5,ESR1,
DNAH9, SLC25A48 ,MYO9B ,NTNG1,CYP2C8,KCNQ5,LOXL2,NYAP2
, IGLC3,ANKRD36,C160RF74,CEP57L1, 1QCJ-
SCHIP1,MPDZ,FAM153A, IRAG2 ,ADGRG7,0RC4 ,SKAP2,PRLR,AG
03,HTT,FOXB1,RAD51B,CAMK1D,PIK3R3,SLC25A18,CFAP44 P
OTEC,CDKAL1,EML6,0PCML ,AK2 ,HLA-
F,FER,ZNF302,EVA1A,EYA2,CCR2,RPGRIP1,STARD13,PITPNM
3,SNTB2,WDR64, INTS12,A2M,WDFY3,CHFR,PCMT1 ,EPS8,0SBP
L6,JAZF1,ZNF578,0ARD1,SPOCK3,SEMA4B ,NRF1, IGHV10R21-
1,ANO2,PHC2,GRIA4,AGAP1,ROCK2,PRDM1,RORA,STMP1,1L16
, TERB2,DMRT1,EI1F4G3,CDCA5,PPP1CB,CATSPER2 ,RGS8,RAB3
1,PDK1,HSPG2,PSMD2,PTPRQ,HERPUD1,NCOA6G, TRIM2,,COL4A3
,WASHC1,RGS7 ,HOOK3,KIF7,GNG2,PCSK2,FSTL4,CLDN10,BAR
D1,PALD1,CLCN5,HSPA12A,STK3,DEPTOR,ZNF423,SLC13A4,C
1QL3,RSU1,HNRNPU,VTI1A,CEP72,RAB3GAP2, TULP4,CADPS, A
PCDD1, IGF1R,KCNAB1,PRKAG2,GL12,ANKRD10,MFSD11 , APMAP
, 1QCM, THRB, LSAMP , AKAP13,MORC3,ATP10A, SEPTING,DNM1L

G0O:00
43167

9.23071
9696092
971e-26

NOTCH2 ,MTOR, CACNA2D3, SPOCK1,EXOC1L ,ABCA13,FREM1,BNC
2,MICU2,SMOC1 ,MYO9A,ULK2 ,NLK,LONP2,UNC13C,SCAPER,FT
0,KSR1,AGBL1,ZNF236,PLCB1,ZNF536,TTC3,MX2,LIPI,SVIL
,ZFPM2,ARL15,MICAL3,NUBPL,L3MBTL4, 1TPR2,PDE4D,RALA,
NME7 ,EPS15L1,MYO5A,KCNMAL ,PRDM16,FBN1,LPCAT2,F13A1,
GPHN, CDH8,CHRNA7 ,PUDP ,RIMS1,PIK3C3,ZEB1,AKR1C3,RARB
,FGD4,GALNT1,NAV2,ENPEP ,MYO1E,RIMS2,ALK,ADGRE1 ,PCDH
7,MCTP1,PJA2 ,PAPPA2,GLIS3,ERCC6L2,HLCS, FCHO2,ANO6,Z
NF880,EGLN3,MAP3K9,MYO3B ,MOCOS, SPON1,CPAG ,,ZMYM4 ,ZNF
595,TSHZ3,MY05C,SETD2,ZNF573, TNIK,EFCAB2 ,KDM4C , NEK4
, TSHZ2 ,EGFR,ZNF280B,CDK12 ,MACF1,PRKACB,NEK7 ,RNF220,
HMCN2 ,ZNF407 ,MYOF ,GNPTAB,CRB1 ,NSMCE2,BCL11A,CHSY1,C
DH4 ,ATP2B2 ,NTRK3,LARGE1,RXFP1,PDE1C,ZFAND6,CYP2C9,F
LT1,ZNF648,ADAMTS6 ,ZNF382,GK, THRAP3,AOAH, DGKI ,SLC8A
3,NELL2,PRKD1,PAK1,GMDS,EPHA7 ,CHRM3,ADSS2 ,GRAMD1B,C
HSY3,RAPGEF2,LRP2,RUNX2,ARSB,CPS1,TAOK3,CPEB4,AGK,P
RICKLE2,RANBP17 ,UBE2L3,SYN2,SMYD3,TYW1,HERC2,LRGUK,
GRM7 ,SEPTIN9,DNAH6 ,KIF4A,DHX32,ADAM10,HDAC9,ZHX3,UB
E2G1,APP,ABCB5,ADK,RPS6KA2 ,KYNU,CACNAL1C,KDM1B,DCLK1
,ZNF600,SYT1,ACER2,PARP15,ZNF723,AURKA, PARN,ST18,PY




GO1,SLC8A1,MARCHF1,ABCG8 ,MAP4K4 ,HIVEP2,ABCD2,BMPR1B
,ZNF717 ,RAB8B,PDZRN4 ,PAK3,PDE1A,ZNF257,TTLL7 ,RANBP2
, ITPKB, TRPC5,PDE10A, UBE2E2 ,HHAT ,RNLS, DNM3,CUBN, SCP2
,SYN3,PHF21B,PRKCZ ,MAN2A2,RYR3, TAF15,MSH6 ,RAB27B,CO
L27A1,ZSWIM6 ,FER1L6 ,MBNL2,ADAMTS17,ABCAS,PHF19, GALN
T14,PDXDC1,EBF2,PPM1L,RIPK4,ZKSCANS,MAPK1 ,MGATS, CAD
PS2,KCNJ1,ABCD3,DNAH14, TRPC7 ,KMT2E, PAPPA,PCGF5,SYT1
0,ZNRF3,DNAJC21,CA5A, XXYLT1,ABLIM1,UBE20,ANKFY1,RNF
17 ,GALNT16,P14K2B,RNGTT,EWSR1,FAT3,MICU1,ZNF735,CHD
6,STK38,CHN1,MYLK3,ACSBG1, LIMCH1 ,MBNL1,EFEMP1,TLL1,
ZNF684 ,DCAF1,ZFAND3, TLK1,HIVEP1,EFCAB8,CDH7 ,MOB3B,K
LF15,PPARA,PPIP5K1,ERMP1,NR5A2 , ADAMTS3 ,ARAP2,PAKS5, T
RERF1,PCDH11Y,PDZRN3,DAPK1,NAV3,ACSM2B,AGO2,STK32B,
PHC3,MAGI1,ALPK2,DNAH11,TBC1D9,RAB22A,GATAD2B,CPE,D
YSF,ADGRV1,ZNF846 ,MELK,RYR2,ZNF606,CLPX,AlIF1L,SMARC
A4 ,CDH11,LDB3,FABP7,PARD3,MAPKAP1,EFTUD2,PI1AS1,UBE2
R2,BLK,EBF1,0LA1,DST,ATRX,NUAK1,XIRP2,ABL1,AGPS,HDA
C4,SLC1A1,PRKAAL,CRTAC1,DROSHA, TTLLS,L3MBTL3,APLF,A
DAMTS14 ,MAST4 ,DNAH5,GUCY1A2,CDH18,SLFN11,RAP1A,GLIS
1,ACSS3,MORC1,MY010,ZNHIT6,CAMK4 ,BAZ2A ,PLEKHAS ,CPSF
3,ZC3HAV1,CDHR3,TGM1,PEAKL, LATS2,CLIP1,EFCABG,PAH, A
TP11C,ZNF438,DHX40,ABCB7,ZBTB16 ,MUSK,GALNTL6 ,ZNF675
,ACTR3C,SMARCAD1 ,ABCC12,SETDB2,PRKCE, FOXK2,PGM5 ,ASA
P2 ,METAP1D,WNK2,ESRRG,ZNF718,DGKB,USP33,FBN2 ,ZNF831
,EGF,ALPK3,ABCC9,P2RX6,TR10,PDE3A,EXT1,STXBP6,NLRP1
3,LNPEP,LIMD1,ADAMTS2 ,RPS6KA3 ,MARCHF8 ,ATP8A2,SCG5,M
TMR3,TRIM5,RFC1,HTR2C,ATP8AL1,ZCCHC7,LTBP1,STK38L ,ZF
YVE9,GALNT10,KDM7A,ABCC4 ,PRMT8,HTR2A, KIAA0232 , FANCM
,CYBRD1,CYP4A11,MATN2 ,FARS2,GTF2F2,STAC, TAF3,MARK2,
GMPR,EBF3,ALPL ,ZNF33B, LPP,FHL2 ,MSH2 ,MPPED2 ,GNAL , EPH
A6 ,ZNF397,ATL1,HIPK3,KCND2,ABCA10,GRK3,CPXM2,NOS2,A
FG3L2,CPNE4,STK10,MNAT1,ADAM12 ,MYLK2,XYLT1,GBP6,BCL
11B,VPS41,FOLH1,F5,ECEL1,ZIM3,STK32A,AK8, TRPS1, TMEM1
63,PLCE1,HIP1,XPNPEP1,GSR,PCDH9,VAV1,CYP4Z1,CDH20,R
UFY2,MYT1L,ZNF160,EGFLAM,PACSIN2,TARS3,MTHFD1L , SNX3
,ZNF367,PDLIM5,CEPT1,AQR,ZBTB2,GALNT13,EXD3,DNER,BL
M,NRK,MAGI3,LIN54,LRP1B,ADCY10,ZNF121,RC3H2 ,MYLK4 ,A
TP9A,CDC42BPB,DSE,VRK1,GNAI1,ZC3H14,GFI11B,MYRIP ,HPC
AL1,BMP2K,RNF38,ASXL3,PDE6GC,POLR3A,RELN,GNAQ,ZNF106
,ZNF567,CLVS1,TRAF3,ZNF462,UNC13B,ZNF875,DSTYK,UIMC
1,B4GALT6,PFKFB4,PLS1, IKZF2,SEC23B,NIN,DNAH8, TRIT1,
GADL1,SMARCA2,ARSJ,GLI3,CGAS,SMOC2,PCP4, IDE,MCTP2,K
IF21A,KIF15,PRDM10,RERGL ,ZFYVE26 ,ZNF431 ,RERE , ANKMY1
,BTAF1,MYL1,PEX6,ZNF618,NEK10,MOB1B,ATF2,CYLD,UMODL
1,ADARB2,MX1,ZMAT4,CLVS2 ,ANTXRL ,HIVEP3,COL5A1, ITGA9
,CFTR,NELL1,ME2,ZZEF1,ATP10B,UBR1,MYT1,SMPDL3A,MAP4
K3,YPEL1,RORB, TADA2A,ZNF208 ,SELENON ,MYO3A,UBE2E1,RE
PS1,PRKN,AGMO, ZNF608, SH3PXD2A,ZFAND4 ,CDC42BPA,SP110
,MAPK10,PCDH15,ZNF541,DPF3,HEPHL1,GRIN2A, TXNRD2, TRP
M6,CDH23, LALBA, PRKCH,HUNK, FRMPD4 , PEPD ,RACGAP1,NLRC5
,ZNF627 ,AC01,CNOT6L ,MKNK1,DMC1,FBLN5,ZFP90,AOPEP ,PD
E6A,ZNF124 ,VAV3,ENPP3,PLAGL1,KCND3,HAAO,FAH, ITSN2,M
OK, ARHGEF28,RALB,NPAS2 ,MYO1D, SEC24D,PPA2,CA1,ROCK1,
LYN,ZNF780B,ZNF169,PLEKHB2 ,KIF11,DTX1,TENM2,0V0L2,Z
BTB33,ADA2,CHKA,PLCB4,MMP16,PRUNE2,ZFHX3, FANCL , ZNF4
4 ,RRAGD, CRACR2A,RNF152 ,BAZ1A,CASZ1,0TUD7A, INSR,NEK6
,HECTD1,DDHD1,ZNF292 ,ADAMTS19 ,DPYD, SNAI2 ,ASH1L ,S1AH
2 ,RPH3A,ZBTB80S, COX5A ,ABCA4,, TRABD2B ,RXRG, SP3,ERN2,Z
NF879,MBTPS2, TRIM58,ZNF804B ,NSD2,FYCO1,ESYT2,LTN1,S
AMHD1,ENPP1,ENTPD5,UTRN,RASGRP1,PAMR1,CDH26 ,DZANK1,
PXDNL ,UCK2,CSNK2A1 ,ZNF385D ,HCN1,PRKG1,GRIN2B, INO8O,
ETNPPL,K1F21B, SMAD5,ABCG1 ,MARCHF11,SLC40A1,HADHA,CA
BYR,PSAP,MICALL2,KDM6A,ROR2,ZNF521 ,FAT1,HGD,LMX1A,A
CTR2,CALN1,RIOK1,CLSTN2,SDF4,PRKAA2 ,DIRAS2 ,RNF182,E
RO1B,PHF20L1,PLA2G4A,RAB12,SNRPC,KIFC1, 1QGAP1,ZBTB7
C,MORC2,LASP1,THNSL2 ,NRXN1,HIPK1,ZNF234,CISD1,CI1B4,




ZNF518A,DGKK, SNAP91,CYP4F22,FICD,CENPE,PEG10,LMX1B,
TUBB6,AKT3,JAK2,ADAM28 ,FSTL1,ZBTB38 ,MPPE1,BPNT1, SVE
P1,PTGS1,ZNF287,CELSR2,ZNF449,PRSS2,CREBBP ,MELTF, TN
KS,ARL11,SIAH3,TRPV5,ADAMTSS5, PRKCB,GOT2,KIF6,ABCCS,
MIPEP,PCDH11X,ANXA4,0VCH1 ,MT1HL1,CACNA1E,ZC3H15,RFC
2,ZNF354C,ZBTB21,SMPD4 ,NRBP1, ITGAG6,ATP2B1,GAP43, IAR
S2,CLCA4 ,ASS1,CNDP2,GTSF1L ,,AGAP9,ADGRE3, SAR1A ,ADCY9
,EML1,MAST2,ZNF528,ZNF611,EFHD2 ,ZBTB49,EXT2,EXOC1,P
DP2,SLC6A1,SDS,ZCCHC14 ,NR2C1 ,MAP2K6 ,DGKG, VAT1L ,MARC
HF6 ,GATAD1,MY018B,CCBE1,PARK7 ,ADAMTS18 ,MAPK8, ITGA4,
TOP3A,ZSCAN30,UBE2J2,PLA2G12B ,MTF2,RAPGEF4 ,FOXP2 ,HF
M1,HMCN1,MYH13,ATP13A3,DHTKD1,ZSCANSC,UBE2QL1,ACACA
,ST8S1A4 ,ARLAC,EFHB,ZNF613,RXRA,MAP3K5 ,MAP3K4 , TRIM4
3B,S100B,PRDM13, TRIM43,ERI1,SUMF1 ,EFCAB14 ,ZNF112,CH
AMP1,PKN2,PDE2A,RAB38,DBF4B,SDCBP,DSG1,NSMCE1 ,ZNF81
3,ZBTB25,PASK, FGR,PPP2R3A, TRIM23,ATP6V1B2,TOP1 ,MLLT
10,C2,RNF8,EPHA4 ,PPI1P5K2 ,MECOM,DNMT3L ,NTRK2 ,ACSM2A,
LHX9,ADAMTS9,COLEC12,FRRS1,ZBTB10, TNNI1,PLEKHA3,POS
TN,CREB5,EXTL3,TRPM7, IREB2,PTK2 ,MARK4 ,CDH5, TPH2 ,SCG
N,APIP,SUSD1,UBE3A,PCDH8,DNAH10,PITPNC1,ZBTB20,FAT4
, IMPA2,ZNF66 ,RUNX1, AMFR,NENF, POMT2 ,ZNF845,ZFYVE1,AS
AP1,PLCZ1,EDIL3,DIDO1,GALNT18,HKDC1,ADAMTS16,ACOXL,
MDN1,FYN,BUB1,KDM5A,MYL12B,NLRP14,ZNF705G, PPM1F, ARL
13B,UHRF2,SCN8A,NCS1,COL18A1,GALNT17,CDH9,ALB,ATP9B
,UGP2,ZFYVE28 ,MAPK9,STT3A,ROR1,GALNT2,TET1,CDH2, ITG
A8,XRN2,PHLPP1,PLEKHA2 ,EPHB1,EYS,DDX10,ADCK1 ,ZNF705
D,RPS6KA5,NRP1,FCHSD2,PRKCA,GBP4 ,NLRP4 ,RNF215, ITGAL
,ZNF615,PCCA,KLF12,RNF138,RC3H1,POR,ZNF850,ZNF235,A
BCA6,EFL1,MCC,ZNF738,BCR,TUT4 ,NRXN3,RERG, ZNF215,NLR
P8,KIF16B,CDH12,PRIM2,SNRK,ARFGAP3,USP49,PGM2L1, FBL
N1,STK36,MB,RAG1,ZMYM1,DNPEP,CYP4B1,RRAS2,GNA14 , ZNF
678 ,RABL2A,PRDM15,ZNF420,EPHB2,CSNK1G1,RNF11,EYA4,D
PH6 ,MYO5B,CDK14 ,MET ,CDH17 ,ZNF705B, CAMK1G,CDH13,USP3
2 ,NRAP,UNK,AIFM3,KALRN,ME3,ZNF704,SLC1A2,GNAS ,MFHAS
1,CA10,CPQ,TRIM9,DHX29,ASTN2,ZMYND8 ,RNF217 ,DNAH3,ZN
F74 ,BPTF,AK3,ZMYND11,KMT2C,DDX6,UPRT ,DNAH17 ,ABL2 ,MM
P26 ,NECAB1,EYA1,TTLL11,SLIT2,CMPK1,CNOT7,KCNIP4,ESC
01,PLCL1,ERBB4,TRHDE,PRKCQ,ANTXR1,MYH15,MGMT ,ZNF679
,AK9,NOS1,SLC6A3,GLDC,CHD9 ,MTREX, VCAN,RAB27A ,NSD1,E
HMT1,SLIT3,DTNA,KIF13A,ESR1,DNAH9 ,MYO9B,KDM4B,CYP2C
8,L0XL2,CACNA2D1,0RC4,PRLR,AGO3,LARS2 ,RAD51B, CAMK1D
,CDKAL1,AK2,FER,ZNF302,EYA2,PITPNM3, INTS12,WDFY3,CH
FR,ZNF721,JAZF1,ZNF578,ZNF891,SPOCK3,ZNF14,PHC2, AGA
P1,ROCK2,PRDM1,RORA,NARS2 ,DMRT1,PPP1CB,RAB31,PDK1,H
SPG2,TRIM2,ZFP30,KIF7,FSTL4,BARD1,CLCN5,PNPLA3,HSPA
12A,STK3,ZNF423,PNPLA8, ZNF568 ,HNRNPU, CADPS, IGF1R,KC
NAB1,PRKAG2,GL12,THRB,AKAP13,MORC3,ATP10A,SEPTING,D
NM1L

G0:00
46872

metal ion
binding

2.02542
8612204
8157e-
18

NOTCH2,CACNA2D3,SPOCK1 ,FREM1,BNC2 ,MI1CU2,SMOC1,MYO9A
,NLK,UNC13C,SCAPER,FTO,KSR1,AGBL1,ZNF236,PLCB1,ZNF5
36,TTC3,LIPI,ZFPM2 ,MICAL3,NUBPL,L3VMBTL4, ITPR2,PDE4D
,NME7 ,EPS15L1,KCNMAL1,PRDM16,FBN1,LPCAT2,F13A1,GPHN,
CDH8,PUDP,RIMS1,ZEB1,RARB,FGD4,GALNT1,ENPEP ,RIMS2,A
DGRE1,PCDH7 ,MCTP1,PJA2,PAPPA2,GLIS3,ANO6,ZNF880,EGL
N3,MOCOS, SPON1,CPAG ,ZMYM4 ,ZNF595, TSHZ3,SETD2 ,,ZNF573
,EFCAB2,KDM4C,NEK4 ,TSHZ2 ,ZNF280B ,MACF1, PRKACB ,NEK7,
RNF220,HMCN2 ,ZNF407 ,MYOF ,GNPTAB,CRB1,NSMCE2 ,BCL11A,
CHSY1,CDH4,ATP2B2,LARGE1 ,RXFP1,PDE1C,ZFAND6,CYP2C9,
ZNF648 ,ADAMTS6 ,ZNF382,A0AH,DGKI ,SLC8A3 ,NELL2,PRKD1,
ADSS2,CHSY3,RAPGEF2,LRP2,ARSB,CPS1,CPEB4,PRICKLE2,S
MYD3,TYW1,HERC2,GRM7 ,KIF4A,ADAM10,HDAC9,ZHX3 ,APP,AD
K,RPS6KA2,CACNAL1C,KDM1B,ZNF600,SYT1,ACER2,ZNF723,PA
RN,ST18,PYGO1,SLC8A1,MARCHF1,ABCG8,HIVEP2,BMPR1B,ZN
F717,PDZRN4 ,PAK3,PDE1A,ZNF257 ,TTLL7 ,RANBP2,PDE10A,C
UBN,PHF21B,PRKCZ ,MAN2A2 ,RYR3, TAF15,MSH6,COL27A1,ZSW
IM6,FER1L6 ,MBNL2,ADAMTS17,PHF19,GALNT14 ,EBF2,PPM1L,




ZKSCANS ,MGATS,CADPS2 ,KMT2E , PAPPA, PCGF5,SYT10,ZNRF3,
DNAJC21,CA5A, XXYLT1,ABLIM1,ANKFY1,RNF17,GALNT16,EWS
R1,FAT3,MICU1,ZNF735,STK38,CHN1, LIMCH1 ,MBNL1 ,EFEMP1
,TLL1,ZNF684 ,ZFAND3,HIVEP1,EFCAB8,CDH7 ,MOB3B,KLF15,
PPARA,ERMP1,NR5A2 ,ADAMTS3,ARAP2, TRERF1,PCDH11Y,PDZR
N3,ACSM2B,AG02,STK32B,PHC3,TBC1D9,GATAD2B,CPE,DYSF,
ADGRV1,ZNF846 ,MELK,RYR2,ZNF606,CLPX,AlF1L,CDH11,LDB
3,PIAS1,EBF1,0LA1,DST,ATRX,NUAK1,X1RP2,ABL1,HDAC4,S
LC1A1,PRKAAL1,CRTAC1,DROSHA, TTLL5,L3MBTL3,APLF , ADAMT
S14 ,MAST4,CDH18,GL1S1,MORC1,ZNHIT6,BAZ2A,CPSF3,ZC3H
AV1,CDHR3,TGM1,LATS2,CLIP1,EFCABG,PAH,ATP11C,ZNF438
,ZBTB16,MUSK,GALNTL6 ,ZNF675,SETDB2, PRKCE , FOXK2 ,PGM5
,ASAP2 ,METAP1D,ESRRG,ZNF718,DGKB,USP33,FBN2,ZNF831,
EGF,PDE3A,EXT1,LNPEP,LIMD1,ADAMTS2 ,RPS6KA3 ,MARCHFS8,
ATP8A2 ,MTMR3,TRIM5,ATP8A1,ZCCHC7,LTBP1,STK38L ,ZFYVE
9,GALNT10,KDM7A,CYBRD1,CYP4A11 ,MATN2,STAC, TAF3,MARK
2,GMPR,EBF3,ALPL,ZNF33B,LPP,FHL2 ,MSH2 ,MPPED2,GNAL ,Z
NF397,KCND2,CPXM2,NOS2,AFG3L2,CPNE4 ,MNAT1,ADAM12, XY
LT1,BCL11B,VPS41,FOLH1,F5,ECEL1,ZIM3,STK32A, TRPS1,TM
EM163,PLCE1,XPNPEP1,PCDH9,VAV1,CYP4Z1,CDH20,RUFY2,M
YT1L,ZNF160,EGFLAM,ZNF367,PDLIMS,CEPT1,ZBTB2,GALNT1
3,EXD3,DNER, BLM, LIN54,LRP1B,ADCY10,ZNF121 ,RC3H2,ATP
9A,CDC42BPB,DSE,GNAI1,ZC3H14,GF11B,MYRIP,HPCAL1,RNF
38,ASXL3,PDE6GC,POLR3A,RELN,GNAQ,ZNF106,ZNF567 , TRAF3
,ZNF462 ,UNC13B,ZNF875,UIMC1,B4GALT6,PLS1, IKZF2,SEC2
3B,NIN,TRIT1,ARSJ,GLI3,CGAS,SMOC2,PCP4, IDE,MCTP2,PR
DM10,ZFYVE26,ZNF431,RERE ,ANKMY1,MYL1,ZNF618 ,NEK10,M
OB1B,ATF2,CYLD,UMODL1,ADARB2,ZMAT4 ,ANTXRL ,HIVEP3,CO
L5A1, ITGA9,NELL1 ,ME2,ZZEF1,ATP10B,UBR1,MYT1,SMPDL3A
, YPEL1,RORB, TADA2A,ZNF208,SELENON,REPS1,PRKN,AGMO,Z
NF608,ZFAND4 ,CDC42BPA,SP110,PCDH15,ZNF541 ,DPF3,HEPH
L1,GRIN2A,TRPM6,CDH23, LALBA,PRKCH, PEPD ,RACGAP1 ,ZNF6
27 ,AC01,CNOT6L ,MKNK1,FBLN5,ZFP90, AOPEP,PDEGA, ZNF124
,VAV3,ENPP3,PLAGL1,KCND3,HAAO, FAH, ITSN2 ,MOK,, ARHGEF2
8,NPAS2,SEC24D,PPA2,CA1,ROCK1,ZNF780B,ZNF169,DTX1,T
ENM2,0VOL2,ZBTB33,ADA2,PLCB4 ,MMP16,PRUNE2 ,ZFHX3, FAN
CL,ZNF44 ,CRACR2A,RNF152 ,BAZ1A,CASZ1,0TUD7A ,NEK6,HEC
TD1,DDHD1,ZNF292,ADAMTS19,DPYD,SNAI2,ASH1L,S1AH2 ,RP
H3A,ZBTB80S,COX5A, TRABD2B ,RXRG,SP3,ERN2 ,,ZNF879 ,MBTP
S2,TRIM58,ZNF804B ,NSD2,FYCO1,ESYT2,LTN1,SAMHD1 ,,ENPP
1,UTRN,RASGRP1,PAMR1,CDH26 ,DZANK1 ,PXDNL ,ZNF385D,GRI1
N2B, SMAD5,MARCHF11,SLC40A1,CABYR,MICALL2 ,KDM6A ,ROR2
,ZNF521,FAT1,HGD, LMX1A,CALN1,RIOK1,CLSTN2,SDF4,PRKA
A2 ,RNF182,PHF20L1,PLA2G4A,SNRPC, 1QGAP1,ZBTB7C,MORC2
,LASP1,NRXN1,ZNF234,C1SD1,CIB4,ZNF518A,DGKK,CYP4F22
,PEG10,LMX1B,JAK2,ADAM28 ,FSTL1,ZBTB38,MPPE1,BPNT1,S
VEP1,PTGS1,ZNF287,CELSR2,ZNF449 ,PRSS2,,CREBBP ,MELTF,
TNKS,S1AH3, TRPV5,ADAMTSS,PRKCB ,MIPEP ,PCDH11X,ANXA4,
OVCH1 ,MT1HL1,CACNALE,ZC3H15,ZNF354C,ZBTB21,SMPD4, IT
GA6,ATP2B1,CLCA4,CNDP2,GTSF1L,AGAP9,ADGRE3,ADCY9,EM
L1,MAST2,ZNF528,ZNF611,EFHD2 ,,ZBTB49,EXT2,PDP2,SLC6A
1,ZCCHC14,NR2C1,DGKG, VAT1L ,MARCHF6,GATAD1,CCBE1,PAR
K7 ,ADAMTS18, ITGA4,TOP3A,ZSCAN30,PLA2G12B ,MTF2,FOXP2
,HMCN1,ATP13A3,ZSCAN5C,ACACA, EFHB,ZNF613 ,RXRA ,MAP3K
5,MAP3K4,TRIM43B,S100B,PRDM13,TRIM43,ERI1,SUMF1,EFC
AB14,ZNF112,CHAMP1,PDE2A,DBF4B,DSG1,NSMCE1,ZNF813,Z
BTB25,PPP2R3A, TRIM23 ,MLLT10,C2,RNF8 ,MECOM,DNMT3L ,AC
SM2A, LHX9, ADAMTS9,COLEC12,FRRS1,ZBTB10, TNNI1,POSTN,
CREBS,EXTL3, TRPM7, IREB2,CDH5, TPH2,,SCGN, APIP,SUSD1,U
BE3A,PCDH8,ZBTB20,FAT4, IMPA2,ZNF66 ,RUNX1, AMFR,NENF,
POMT2,ZNF845,ZFYVE1,ASAP1,PLCZ1,EDIL3,DIDO1,GALNT18
,ADAMTS16, FYN,KDM5A ,MYL12B,ZNF705G, PPM1F ,UHRF2 ,NCS1
,COL18A1,GALNT17,CDH9,ALB,ATPOB,UGP2,ZFYVE28,STT3A,
GALNT2,TET1,CDH2, ITGA8,XRN2,PHLPP1,EYS,ZNF705D,RPS6
KA5,NRP1,PRKCA,RNF215, ITGALl,ZNF615,PCCA,KLF12,RNF13
8,RC3H1,ZNF850,ZNF235,MCC,ZNF738, TUT4 ,NRXN3,ZNF215,




CDH12,PRIM2,SNRK,ARFGAP3,USP49,PGM2L1,FBLN1,STK36,M
B,RAG1,ZMYM1,DNPEP,CYP4B1,GNA14,ZNF678,PRDM15 ,ZNF42
0,RNF11,EYA4,CDH17,ZNF705B,CDH13,USP32,NRAP,UNK,AIF
M3,KALRN,ME3,ZNF704,SLC1A2,GNAS,CA10,CPQ, TRIM9,ASTN
2,ZMYND8,RNF217,ZNF74 ,BPTF,ZMYND11,KMT2C,ABL2 ,MMP26
,NECAB1,EYA1,TTLL11,SLIT2,CNOT7,KCNIP4,ESCO1, TRHDE,
PRKCQ,ANTXR1 ,MGMT ,ZNF679,NOS1,SLC6A3,VCAN,NSD1 , EHMT
1,SLIT3,DTNA,ESR1,MYO9B,KDM4B,CYP2C8,L0XL2,CACNA2D1
,PRLR,AGO3,CDKAL1,ZNF302,EYA2 ,PITPNM3, INTS12,WDFY3,
CHFR,ZNF721,JAZF1,ZNF578,ZNF891,SPOCK3,ZNF14,PHC2,A
GAP1,ROCK2,PRDM1,RORA,DMRT1,PPP1CB,HSPG2, TRIM2,ZFP3
0,FSTL4,BARD1,STK3,ZNF423,ZNF568,CADPS,GL12,THRB,AK
AP13,MORC3,ATP10A

G0:00
43169

cation
binding

1.36474
1464091
8938e-
17

NOTCH2 ,CACNA2D3,SPOCK1, FREM1,BNC2 ,MICU2,SMOC1 ,MYO9A
,NLK,UNC13C,SCAPER,FTO,KSR1,AGBL1,ZNF236,PLCB1,ZNF5
36,TTC3,LIPI,ZFPM2 ,MICAL3,NUBPL,L3VMBTL4, ITPR2,PDE4D
,NME7 ,EPS15L1,KCNMA1,PRDM16,FBN1,LPCAT2,F13A1,GPHN,
CDH8,CHRNA7 ,PUDP,RIMS1,ZEB1,RARB, FGD4,GALNT1,ENPEP,
RIMS2,ADGRE1,PCDH7 ,MCTP1,PJA2,PAPPA2,GLIS3,ANO6,ZNF
880,EGLN3,MOCOS,SPON1,CPAG ,ZMYM4 ,ZNF595, TSHZ3 , SETD2
,ZNF573,EFCAB2,KDMAC ,NEK4 , TSHZ2 ,ZNF280B ,MACF1 , PRKAC
B,NEK7,RNF220,HMCN2,ZNF407 ,MYOF ,GNPTAB,CRB1 ,NSMCE2,
BCL11A,CHSY1,CDH4,ATP2B2,LARGEL1,RXFP1,PDEL1C,ZFANDG,
CYP2C9,ZNF648 ,ADAMTS6 ,ZNF382,A0AH ,DGKI ,SLC8A3 ,NELL2
,PRKD1,CHRM3,ADSS2,CHSY3,RAPGEF2,LRP2,ARSB,CPS1,CPE
B4 ,PRICKLE2,SMYD3,TYW1,HERC2,GRM7 ,K1F4A,ADAM10 ,HDAC
9,ZHX3,APP,ADK,RPS6KA2 ,CACNALC,KDM1B,ZNF600,SYT1,AC
ER2,ZNF723,PARN,ST18,PYGO1,SLC8AL1 ,MARCHF1,ABCG8 ,HIV
EP2,BMPR1B,ZNF717 ,PDZRN4 ,PAK3,PDE1A,ZNF257 ,TTLL7 ,RA
NBP2,PDE10A,CUBN,PHF21B,PRKCZ ,MAN2A2 ,RYR3, TAF15,MSH
6,COL27A1,ZSWIM6,FER1L6 ,MBNL2,ADAMTS17,PHF19,GALNT1
4 ,EBF2,PPM1L,ZKSCAN5 ,MGAT5, CADPS2 ,KMT2E , PAPPA, PCGF5
,SYT10,ZNRF3,DNAJC21 ,CASA, XXYLT1,ABLIM1,ANKFY1,RNF1
7,GALNT16,EWSR1,FAT3,MICU1,ZNF735,STK38,CHN1, LIMCH1
,MBNL1,EFEMP1,TLL1,ZNF684,ZFAND3,HIVEP1,EFCAB8,CDH7
,MOB3B,KLF15,PPARA,ERMP1 ,NR5A2 , ADAMTS3, ARAP2 , TRERF1
,PCDH11Y,PDZRN3,ACSM2B ,AGO2,STK32B,PHC3,TBC1D9, GATA
D2B,CPE,DYSF,ADGRV1,ZNF846 ,MELK,RYR2,ZNF606 ,CLPX, Al
FiL,CDH11,LDB3,P1AS1,EBF1,0LA1,DST,ATRX,NUAKL, XIRP2
,ABL1,HDAC4,SLC1A1,PRKAAL1,CRTAC1,DROSHA, TTLL5,L3MBT
L3,APLF,ADAMTS14 ,MAST4,CDH18,GL1S1,MORC1,ZNHIT6 ,BAZ
2A,CPSF3,ZC3HAV1,CDHR3,TGM1, LATS2,CLIP1,EFCABG, PAH,
ATP11C,ZNF438,ZBTB16 ,MUSK,GALNTL6,ZNF675,SETDB2, PRK
CE,FOXK2,PGM5,ASAP2 ,METAP1D,ESRRG,ZNF718,DGKB,USP33
,FBN2,ZNF831,EGF,PDE3A,EXT1,LNPEP,LIMD1 ,ADAMTS2,RPS
6KA3,MARCHF8,ATP8A2 ,MTMR3, TRIM5,HTR2C ,ATP8A1,ZCCHC7
,LTBP1,STK38L,ZFYVE9,GALNT10, KDM7A,PRMT8 ,HTR2A,CYBR
D1,CYP4A11,MATN2,STAC, TAF3,MARK2 ,GMPR,EBF3,ALPL ,ZNF
33B,LPP,FHL2 ,MSH2 ,MPPED2,GNAL ,ZNF397 ,KCND2 ,CPXM2,NO
S2,AFG3L2,CPNE4,MNAT1,ADAM12,XYLT1,BCL11B,VPS41,FOL
H1,F5,ECE1,ZIM3,STK32A,AK8,TRPS1, TMEM163,PLCEL , XPNP
EP1,PCDH9,VAV1,CYP4Z1,CDH20,RUFY2,MYT1L ,ZNF160,EGFL
AM,ZNF367,PDLIM5,CEPT1,ZBTB2,GALNT13,EXD3,DNER,BLM,
LIN54,LRP1B,ADCY10,ZNF121,RC3H2,ATPOA,CDC42BPB,DSE,
GNAI1,ZC3H14,GF11B,MYRIP,HPCAL1,RNF38,ASXL3,PDE6GC,P
OLR3A,RELN,GNAQ,ZNF106 ,ZNF567, TRAF3,ZNF462 ,UNC13B, Z
NF875,UIMC1,B4GALT6,PLS1, IKZF2,SEC23B,NIN, TRIT1,ARS
J,GLI3,CGAS, SMOC2,PCP4, IDE,MCTP2,PRDM10, ZFYVE26 , ZNF
431,RERE,ANKMY1,MYL1,ZNF618,NEK10,MOB1B,ATF2,CYLD,U
MODL1,ADARB2,ZMAT4 ,ANTXRL ,HIVEP3,COL5A1, ITGA9,NELL1
,ME2,ZZEF1,ATP10B,UBR1,MYT1,SMPDL3A,YPEL1,RORB, TADA
2A,ZNF208,SELENON,REPS1,PRKN, AGMO,ZNF608, ZFAND4 ,CDC
42BPA,SP110,PCDH15,ZNF541,DPF3,HEPHL1,,GRIN2A, TRPM6,
CDH23,LALBA,PRKCH, PEPD,RACGAP1,ZNF627 ,ACO1,CNOT6L ,M
KNK1,FBLN5,ZFP90,AOPEP,PDEGA,ZNF124 ,VAV3,ENPP3,PLAG
L1,KCND3,HAAO,FAH, ITSN2,MOK,ARHGEF28,NPAS2,SEC24D, P




PA2,CA1,ROCK1,ZNF780B,ZNF169,DTX1,TENM2,0VOL2,ZBTB3
3,ADA2,PLCB4 ,MMP16,PRUNE2,ZFHX3, FANCL ,ZNF44 ,CRACR2A
,RNF152,BAZ1A,CASZ1,0TUD7A ,NEK6 ,HECTD1,DDHD1,ZNF292
,ADAMTS19,DPYD,SNAI2 ,ASH1L ,,S1AH2 ,RPH3A,ZBTB80S, COX5
A,TRABD2B,RXRG,SP3,ERN2,ZNF879 ,MBTPS2, TRIM58 ,ZNF804
B,NSD2,FYCO1,ESYT2,LTN1,SAMHD1,ENPP1,UTRN,RASGRP1,P
AMR1,CDH26 ,DZANK1,PXDNL ,ZNF385D,GRIN2B, SMADS , MARCHF
11,SLC40A1,CABYR,MICALL2,KDM6A,ROR2 ,ZNF521,FAT1,HGD
,LMX1A,CALN1,RI0K1,CLSTN2,SDF4,PRKAA2 ,RNF182,PHF20L
1,PLA2G4A,SNRPC, 1QGAP1,ZBTB7C,MORC2,LASP1, THNSL2 ,NR
XN1,ZNF234,CISD1,CIB4,ZNF518A,DGKK,CYP4F22,PEG10, LM
X1B,JAK2,ADAM28,FSTL1,ZBTB38,MPPE1,BPNT1,SVEP1,PTGS
1,ZNF287,CELSR2,ZNF449,PRSS2,CREBBP ,MELTF, TNKS,S1AH
3, TRPV5,ADAMTSS5, PRKCB ,MIPEP ,PCDH11X,ANXA4 ,0VCH1 ,MT1
HL1,CACNA1E,ZC3H15,ZNF354C,ZBTB21,SMPD4, ITGAG ,ATP2B
1,CLCA4,CNDP2,GTSF1L,AGAP9 ,ADGRE3,ADCY9,EML1 ,MAST2,
ZNF528,ZNF611 ,EFHD2,ZBTB49,EXT2,PDP2,SLC6A1,ZCCHC14
,NR2C1,DGKG, VAT1L ,MARCHF6,GATAD1,CCBE1, PARK7 ,ADAMTS
18, ITGA4,TOP3A,ZSCAN30,PLA2G12B,MTF2,FOXP2,HMCN1,AT
P13A3,DHTKD1,ZSCAN5C,ACACA,EFHB ,ZNF613 ,RXRA ,MAP3K5,
MAP3K4,TRIM43B,S100B,PRDM13,TRIM43,ER11,SUMF1,EFCAB
14,ZNF112,CHAMP1,PDE2A,DBF4B,DSG1 ,NSMCE1,ZNF813,ZBT
B25,PPP2R3A,TRIM23,MLLT10,C2,RNF8 ,MECOM,DNMT3L , ACSM
2A,LHX9,ADAMTS9,COLEC12,FRRS1,ZBTB10, TNNI1,POSTN,CR
EB5,EXTL3,TRPM7, IREB2,CDH5,TPH2,SCGN,APIP,SUSD1, UBE
3A,PCDH8,ZBTB20,FAT4, IMPA2 ,ZNF66 ,RUNX1,AMFR ,NENF, PO
MT2,ZNF845,ZFYVE1,ASAP1,PLCZ1,EDIL3,DIDO1,GALNT18,A
DAMTS16,FYN,KDM5A ,MYL12B ,ZNF705G, PPM1F ,UHRF2 ,NCS1,C
OL18A1,GALNT17,CDH9,ALB,ATP9B,UGP2,ZFYVE28,STT3A,GA
LNT2,TET1,CDH2, ITGA8,XRN2,PHLPP1,EYS,ZNF705D ,RPS6KA
5,NRP1,PRKCA,RNF215, ITGA1l,ZNF615,PCCA,KLF12 ,RNF138,
RC3H1,ZNF850,ZNF235,MCC,ZNF738,TUT4 ,NRXN3,ZNF215,CD
H12,PRIM2,SNRK,ARFGAP3,USP49,PGM2L1,FBLN1,STK36,MB,
RAG1,ZMYM1,DNPEP,CYP4B1,GNA14 ,ZNF678,PRDM15,ZNF420,
RNF11,EYA4 ,CDH17 ,ZNF705B,CDH13,USP32,NRAP , UNK,A1FM3
,KALRN,ME3,ZNF704,SLC1A2,GNAS,CA10,CPQ, TRIM9,ASTNZ,
ZMYND8 ,RNF217 ,ZNF74 ,BPTF,ZMYND11 ,KMT2C,ABL2 ,MMP26,N
ECAB1,EYA1,TTLL11,SLIT2,CNOT7,KCNIP4,ESCO1, TRHDE,PR
KCQ,ANTXR1 ,MGMT ,ZNF679,NOS1,SLC6A3,GLDC,VCAN,NSD1,E
HMT1,SLIT3,DTNA,ESR1,MY09B,KDM4B,CYP2C8,L0XL2,CACNA
2D1,PRLR,AGO3,CDKAL1,ZNF302,EYA2,PITPNM3, INTS12,WDF
Y3,CHFR,ZNF721,JAZF1,ZNF578 ,ZNF891,SPOCK3,ZNF14 ,PHC
2,AGAP1,ROCK2,PRDM1,RORA,DMRT1,PPP1CB,HSPG2,TRIM2,Z
FP30,FSTL4,BARD1,STK3,ZNF423,ZNF568 ,CADPS ,,PRKAG2,GL
12,THRB,AKAP13,MORC3,ATP10A

G0:00
08092

cytoskelet
al protein
binding

2.29070
0930554
225e-12

NEBL ,MYO9A,AGBL1 ,MX2,SVIL,TLN2 ,MICAL3,RDX,RP1,RALA,
MYO5A,KCNMA1,DCDC1,SPIRE1,FGD4 ,MYO1E,USH2A,CDC42EP3
,PARVB ,MAP4 ,MYO3B,APC,MYO5C, SETD2,EGFR,MACF1,CTNNA3
,DIAPH3,PTPN4,PHACTR1,PAK1,CTNNAL1,EPB41L3,KIF4A,TB
CD,PHACTR2,CACNA1C,CACNB2,MTUS1,DCLK1,STAU2 ,MAPRE2,
VCL,SLC8A1,FRMD3,CCSER2 ,MAP4K4 ,FMN2 ,HOMER2 ,,CTNNA2, T
TLL7,DIP2B,TRPC5,DNM3,CALD1,SNTG2,KLHL1 ,RAB27B ,MRTF
A,COBL,MTUS2,ABLIM1,CORO2B, LIMCH1,FMN1,PAFAH1B1,TPM
1,NF2,CTNNA1,PPP1R9A,MRTFB,MPRIP ,ENAH,NAV3,MAGI1,AN
K2,BCAS3,SYNE2,AIF1L,LDB3,DST,PTPRT,XIRP2,ABL1,PRKA
Al,GAS2,TTLL5,MY010,CLIP1,SYNE1,ACTR3C,PRKCE,PEX14,
ARHGEF7,STK38L ,MARK2 , TMEM67 ,C100RF90, TMOD2 ,MYLK2 , AN
K3,SNTG1,MYOM2,VPS41,KLHL4 ,HIP1,PACSIN2,PDLIM5,BRCA
2,DISC1,PHACTR3, TRAK1,MYRIP,DNAL1,TUBGCP3,MDM1,MYOM
1,PLS1,NIN,HAUS6,SNX6,KIF21A,KIF15,MAP2,FARP1,BBS4,
MAPK8I1P1,MX1,CEP44 ,MYO3A,PRKN,AFAP1 ,RACGAP1,SYBU,MY
01D,ROCK1,LYN,KIF11,DPYSL5,NEK6,SHROOM3, ARFGEF1,FLN
B, 1FT81,UTRN,KCNC1,HDGFL3, INO80,KIF21B,MICALL2,TLNR
D1,ACTR2,CLSTN2,SKA1,LARP6,PACRG,MAP6,VASP ,KIFC1, 1Q
GAP1,LASP1,CACYBP,CENPE,ANLN,KIF6,SMTN,USH1C,MTCL1,
EML1,MAST2,SHROOM2 ,ABI1,MY018B, IMPACT ,MYH13,ARL4C,W




ASF3,S100B,NCK1,TNNI1,TRPM7,KTN1,PTK2,MARK4 ,DIAPH1,
CYFIP1,KIRREL1,SAX01,PSTPIP2,CCDC88A,SPAG6,BICD1,FY
N,MYL12B,SNTB1,RA114,SPTB,KIF16B, TOGARAM1 ,MYO5B,NRA
P,DLG5,EPB41L4A,ABL2,PKNOX2,FHOD3,TTLL11, IPP,ANTXR1
,NDRG1,MYH15,GAS2L1,RAB27A,KIF13A,FRMD5 ,MYO9B, CEPS7
L1, IRAG2,HTT,EML6,FER,SNTB2,EPS8,R0OCK2 ,WASHC1 ,HOOK3
, KIF7 ,HNRNPU, DNM1L

G0:00
30695

GTPase
regulator
activity

5.93763
3417364
246e-11

BCAR3,GARNL3,MY09A,PLCB1,DLC1,ARHGAP26 ,RIMS1,FGD4,R
IN2,ARHGAP24 ,DOCK10,DENND1A,RGS3,D0CK2 ,RABEP1,DGKI ,
TBC1D19,RALGPS1,RAPGEF2,ADGRB3,HERC2,RALGAPAL ,RAPGE
F5,TBCD,DOCK8, ARHGAP44 ,RANBP2 ,RGS20 ,RAP1GDS1 , ARHGAP
32,RGS9,RABGAP1L ,ARHGEF17,TBC1D22A,CHN1,ECT2L ,RASGR
F2,RGL1,TIAM1,ARAP2,ARHGEF12,RIC8B,TBC1D9,RANBP3L, T
BC1D5,D0OCK4 ,RAP1A,DENND2B,RASGRF1,ASAP2 ,DENND4C,RGS
12 ,EGF,TR10,MCF2L ,ARHGEF7 ,HERC1,KNDC1,DOCK5,PLCE1,V
AV1,1QSEC1,EVI5,RALGAPA2,SGSM1,TBC1D4,RIN3, ARHGAP42
,GNAQ, SH3BP5,DOCK1,RAP1GAP, SRGAP2 ,,SEC23B,PSD3,FARP1
, TBC1D13,NGEF,ALS2 ,RACGAP1,DOCK9,VAV3, ITSN2 ,ARHGEF2
8,DENND2C, ARHGAP28 ,ARHGAP31,EIF2B3,ARFGEF1,RALGPS2,
RASGRP1,RASGEF1C, IQGAP1,NET1,SIPA1L2 ,MADD,AGAP9, ARF
GEF3,RAPGEF4 ,DNMBP,CYTH4 ,ARHGAP12 ,RASGEF1B,ASAP1,CC
DC88A,SH2D3C,DOCK3,TBC1D1,NRP1,BCR,ELMO1,RGS6 , ARFGA
P3,SRGAP3,RGPD4 ,KALRN, TIAM2,,GAPVD1 ,WDR41,SL1T2,RGPD
2,SIPA1L3,ARHGEF11,MY09B,STARD13,AGAP1,RGS8 ,RGS7,RA
B3GAP2 ,AKAP13,DNM1L

G0:00
60589

nucleoside

triphospha
tase
regulator
activity

5.93763
3417364
246e-11

BCAR3,GARNL3,MYO9A,PLCB1,DLC1,ARHGAP26 ,RIMS1,FGD4,R
IN2,ARHGAP24 ,DOCK10,DENND1A,RGS3,D0CK2 ,RABEP1,DGKI ,
TBC1D19,RALGPS1,RAPGEF2,ADGRB3,HERC2,RALGAPAL ,RAPGE
F5,TBCD,DOCK8, ARHGAP44 ,RANBP2 ,RGS20,RAP1GDS1 , ARHGAP
32,RGS9,RABGAP1L ,ARHGEF17,TBC1D22A,CHN1,ECT2L ,RASGR
F2,RGL1,TIAM1,ARAP2,ARHGEF12,RIC8B,TBC1D9,RANBP3L, T
BC1D5,DOCK4 ,RAP1A,DENND2B ,RASGRF1 ,ASAP2 ,DENND4C,RGS
12,EGF,TR10,MCF2L ,ARHGEF7 ,HERC1,KNDC1,DOCK5,PLCE1,V
AV1,1QSEC1,EVI5,RALGAPA2,SGSM1,TBC1D4,RIN3,ARHGAP42
,GNAQ, SH3BP5,DOCK1 ,RAP1GAP ,, SRGAP2,SEC23B,PSD3,FARP1
, 1BC1D13,NGEF,ALS2 ,RACGAP1,DOCK9,VAV3, ITSN2,ARHGEF2
8,DENND2C, ARHGAP28 ,ARHGAP31,EIF2B3,ARFGEF1,RALGPS2,
RASGRP1,RASGEF1C, 1QGAP1,NET1,SIPA1L2,MADD,AGAP9,ARF
GEF3,RAPGEF4 ,DNMBP,CYTH4 ,ARHGAP12 ,RASGEF1B,ASAP1,CC
DC88A,SH2D3C,DOCK3,TBC1D1,NRP1,BCR,ELMO1,RGS6 , ARFGA
P3,SRGAP3,RGPD4 ,KALRN, TIAM2 ,GAPVD1 ,WDR41,SLIT2,RGPD
2,SI1PA1L3,ARHGEF11,MY09B,STARD13,AGAP1,RGS8,RGS7 ,RA
B3GAP2,AKAP13,DNM1L

GO:00
05524

ATP
binding

6.32110
2379426
62e-11

MTOR,ABCA13,MYO09A,ULK2 ,NLK,LONP2,KSR1,NUBPL ,NME7 ,MY
O5A,GPHN,PIK3C3,NAV2 ,MYO1E,ALK,ERCC6L2 ,HLCS ,MAP3K9,
MYO3B,MYO5C, TNIK,NEK4 ,EGFR,CDK12,PRKACB ,NEK7 ,ATP2B2
,NTRK3,FLT1,GK,THRAP3,DGKI ,PRKD1,PAK1,EPHA7 ,RUNX2,C
PS1,TAOK3,AGK,UBE2L3,SYN2,LRGUK,DNAHG6 ,KIF4A ,DHX32,U
BE2G1,ABCB5,ADK,RPS6KA2,DCLK1 , AURKA ,ABCG8 ,MAP4K4 ,AB
CD2,BMPR1B,PAK3,TTLL7, ITPKB,UBE2E2,SYN3,PRKCZ ,MSH6,
ABCA5,RIPK4 ,MAPK1,KCNJ1,ABCD3,DNAH14 ,UBE20,P14K2B,R
NGTT,CHD6,STK38,MYLK3,ACSBG1,DCAF1,TLK1,PPIP5K1, PAK
5,DAPK1,NAV3,ACSM2B,STK32B ,MAGI1,ALPK2,DNAH11 ,MELK,
CLPX,SMARCA4 ,UBE2R2,BLK,0OLA1,ATRX,NUAK1,ABL1,PRKAAL
, TTLL5,MAST4 ,DNAH5,SLFN11,ACSS3,MY010,CAMK4 , PEAKL, L
ATS2,ATP11C,DHX40,ABCB7,MUSK,ACTR3C, SMARCAD1 ,ABCC12
,PRKCE ,WNK2 ,DGKB ,ALPK3,ABCC9, P2RX6, TRI0,NLRP13,RPS6
KA3,ATP8A2 ,RFC1,ATP8A1,STK38L ,ABCC4,KIAA0232,FANCM,
FARS2,GTF2F2 ,MARK2 ,MSH2 ,EPHAG ,HIPK3,ABCA10, GRK3,AFG
3L2,STK10,MYLK2,STK32A ,AK8, TARS3 ,MTHFD1L ,AQR,BLM,NR
K,MAGI3,ADCY10,MYLK4 ,ATP9A,CDC42BPB,VRK1,BMP2K,DSTY
K,PFKFB4,DNAH8,TRIT1,SMARCA2,CGAS, IDE,KIF21A,KIF15,
BTAF1,PEX6 ,NEK10,CFTR,ATP10B,MAP4K3,MYO3A,UBE2E1,CD
C42BPA,MAPK10,TRPM6,PRKCH ,HUNK,NLRC5, MKNK1,DMC1 ,MOK
,MYO1D,ROCK1,LYN,KIF11,CHKA, INSR,NEK6 ,ABCA4 ,ERN2,EN
PP1,ENTPD5,UCK2,CSNK2A1,PRKG1, INO80O,KIF21B,ABCG1,R0O




R2,ACTR2,RI10K1,PRKAA2,KIFC1,MORC2,HIPK1,DGKK,FICD,C
ENPE, AKT3,JAK2,PRKCB,KIF6,ABCC8,RFC2,NRBP1,ATP2B1, I
ARS2,ASS1,ADCY9,MAST2 ,MAP2K6 ,DGKG,MY018B ,MAPK8 ,UBE2
J2,HFM1,MYH13,ATP13A3,UBE2QL1,ACACA,MAP3K5,MAP3K4 , P
KN2,PASK,FGR,ATP6V1B2,TOP1,EPHA4,PPIP5K2,NTRK2 ,ACSM
2A, TRPM7 ,PTK2 ,MARK4 ,DNAH10,RUNX1,HKDC1,MDN1,FYN,BUB
1,NLRP14,SCN8A,ATPO9B,MAPK9,ROR1,EPHB1,DDX10,ADCK1,R
PS6KAS , PRKCA,NLRP4,PCCA, ABCAG,BCR,NLRP8,KIF16B, SNRK
,STK36,EPHB2,CSNK1G1 ,DPH6,MYO5B,CDK14 ,MET ,CAMK1G , KA
LRN,DHX29,DNAH3,AK3,DDX6 ,DNAH17 ,ABL2,TTLL11,CMPK1,E
RBB4 ,PRKCQ,MYH15,AK9,CHD9 ,MTREX, KIF13A,DNAH9O ,MYO9B,
ORC4,LARS2,RAD51B,CAMK1D,AK2,FER,ROCK2 ,NARS2,PDK1,K
IF7,CLCNS5,HSPA12A,STK3,PNPLA8 ,HNRNPU, IGF1R,PRKAG2,A
TP10A

GO:00
04712

protein
serine/thr
eonine/tyr
osine
kinase
activity

7.10458
0306930
085e-11

MTOR,ULK2 ,NLK,KSR1,ALK,MAP3K9,MYO3B, TNIK,NEK4 ,EGFR,
CDK12,PRKACB,NEK7 ,NTRK3,FLT1,PRKD1,PAK1,EPHA7 , TAOK3
,RPS6KA2,DCLK1,AURKA ,MAP4K4 ,PAK3,PRKCZ,RIPK4 ,MAPK1,
STK38,DCAF1, TLK1,PAKS,DAPK1,STK32B,ALPK2 ,MELK,BLK,N
UAK1,ABL1,PRKAAL1,MAST4,CAMK4,LATS2 ,MUSK, PRKCE ,WNK2,
ALPK3,TRI0,RPS6KA3,STK38L ,MARK2 ,EPHAG6 ,HIPK3,STK10,S
TK32A,NRK,MYLK4,CDC42BPB, VRK1,BMP2K,DSTYK,NEK10, MAP
4K3,MYO3A, CDC42BPA ,MAPK10, TRPM6 ,PRKCH, HUNK , MKNK1 , MO
K,ROCK1,LYN,CHKA, INSR,NEK6,ERN2,CSNK2A1,PRKG1,ROR2,
RI0K1,PRKAA2 ,HIPK1,AKT3,JAK2,PRKCB,MAST2,MAP2K6 , MAP
K8 ,MAP3K5,MAP3K4 ,PKN2,PASK, FGR,EPHA4 ,NTRK2 , TRPM7 ,PT
K2,MARK4 ,FYN,BUB1,MAPK9,EPHB1,RPS6KAS, PRKCA,BCR,SNR
K,STK36,EPHB2,CSNK1G1,CDK14 ,MET, CAMK1G,KALRN,ABL2,E
RBB4,PRKCQ,CAMK1D,FER,ROCK2,STK3, IGF1R

G0:00
50839

cell
adhesion
molecule
binding

7.59824
4062334
822e-11

CNTN4,PTPRD, LRRC4C, TLN2, TENM4 ,RDX,ERC1,EPS15L1,FBN1
,CDH8,R0B02 , TENM3,DSCAM, CRKL , PTPRJ ,EGFR ,MACF1,CTNNA
3,DIAPH3,SND1,CDH4,CAST,CNTN6,CTNNAL1, SEPTIN9, ADAM1
0,VCL,CD2AP,CTNNA2,LARP1,CALD1,PDXDC1,ADAM22, ITGBL1
,GFRA1,STK38, ITGB8,NF2,CTNNA1,CDH7 ,MRTFB,MPRIP,CPE,
CDH11,USP8,0LA1,DST,CXADR,PTPRT,CDH18,ZC3HAV1,CDHR3
,NRG1,PTPRO,STXBP6,CTNND2,PTPN2,MARK2 ,EPN2, ANK3,CDH
20,TJP1,PACSIN2,CNTN1,PDLIM5,HMGB1, LRRFIP1,COL5A1, 1
TGA9,CDH23,PKP1,DOCK9,FBLN5,PTPRB, LYN,VCAM1,BZW1,TE
NM2,FLNB,ESYT2,SH3GLB1,CD9,UTRN, SNX9,CDH26, LAMA3, TN
N,VASP, 1QGAP1,LASP1 ,NRXN1,CADM1,ANLN, ADAMTSS5,ZC3H15
,SERBP1,0LFM4, 1TGA6,SLC14A2,UBAP2,EFHD2,STAT1,ABI1,
PARK7 , ITGA4 ,PPME1,PKN2,SDCBP ,NECTIN1,NCK1,NUMB,POST
N,KTN1,PTK2,CDH5 ,MPP7,LAMB1,JAM2 ,KIRREL1,ASAP1,EDIL
3,CDH9,CDH2,CNTN5, ITGA8,PRKCA, ITGAL1,NRXN3,CDH12, FBL
N1,CDH17,CDH13,DHX29,GAPVD1,KIRREL3,DDX6,NDRG1,NLGN
1,FRMD5,NTNG1, FER,PCMT1,COL4A3

G0:00
32559

adenyl
ribonucleo
tide
binding

8.37665
5929969
694e-11

MTOR, ABCA13,MY09A,ULK2 ,NLK,LONP2,KSR1,NUBPL ,PDE4D,N
ME7 ,MYOS5A,GPHN,PIK3C3,NAV2 ,MYO1E,ALK,ERCC6L2 ,HLCS ,M
AP3K9,MYO3B,MYO5C, TNIK,NEK4 ,EGFR,CDK12 ,PRKACB ,NEK7,
ATP2B2,NTRK3,FLT1,GK, THRAP3,DGKI ,PRKD1,PAK1,EPHA7 ,R
APGEF2,RUNX2,CPS1,TAOK3,AGK,UBE2L3,SYN2,LRGUK, DNAH6
,KIF4A,DHX32 ,UBE2G1,ABCB5, ADK ,RPS6KA2 ,DCLK1,,AURKA, A
BCG8,MAP4K4 ,ABCD2 ,BMPR1B,PAK3,TTLL7, 1TPKB,PDE10A,UB
E2E2,SCP2,SYN3,PRKCZ ,MSH6 ,ABCA5,RIPK4 ,MAPK1 ,KCNJ1,A
BCD3,DNAH14,UBE20,P14K2B,RNGTT,CHD6,STK38 ,MYLK3,ACS
BG1,DCAF1,TLK1,PPIP5K1,PAKS,DAPK1,NAV3,ACSM2B, STK32
B,MAGI1,ALPK2,DNAH11 ,MELK,CLPX,SMARCA4 ,UBE2R2,BLK,0
LA1,ATRX,NUAK1,ABL1,PRKAAL1,TTLL5,MAST4,DNAH5,SLFN11
,ACSS3,MY010,CAMK4 ,PEAK1,LATS2,ATP11C,DHX40,ABCB7 ,M
USK,ACTR3C,SMARCAD1,ABCC12,PRKCE,WNK2,DGKB, ALPK3,AB
CC9,P2RX6,TRIO,NLRP13,RPS6KA3,ATP8A2 ,RFC1,ATP8AL1,ST
K38L,ABCC4,KI1AA0232,FANCM, FARS2 ,GTF2F2 ,MARK2 ,MSH2 ,M
PPED2,EPHAG ,HIPK3,ABCA10,GRK3,AFG3L2,STK10,MYLK2,ST
K32A,AK8,TARS3,MTHFD1L ,AQR,BLM,NRK,MAG13,ADCY10,MYL
K4 ,ATP9A,CDC42BPB, VRK1 ,BMP2K,DSTYK, PFKFB4 ,DNAH8 , TRI1
T1,SMARCA2,CGAS, IDE,KIF21A,KIF15,BTAF1,PEX6,NEK10,C
FTR,ATP10B,MAP4K3,MYO3A,UBE2E1,CDC42BPA ,MAPK10, TRPM




6,PRKCH, HUNK,NLRC5,MKNK1,DMC1,MOK,MYO1D,ROCK1,LYN,K
IF11,CHKA, INSR,NEK6,ABCA4,ERN2 ,ENPP1,ENTPD5,UCK2,CS
NK2A1,HCN1,PRKG1, INO80,KIF21B,ABCG1,HADHA,ROR2,ACTR
2,R10K1,PRKAA2 ,KIFC1,MORC2,HIPK1,DGKK,FICD,CENPE, AK
T3,JAK2,PRKCB,KIF6,ABCC8,RFC2,NRBP1,ATP2B1, 1ARS2,AS
S1,ADCY9,MAST2,MAP2K6 ,DGKG,MY018B ,MAPK8 ,UBE2J2,RAPG
EF4 ,HFM1 ,MYH13,ATP13A3,UBE2QL1 ,ACACA ,MAP3K5 ,MAP3K4,
PKN2,PDE2A,PASK, FGR,ATP6V1B2,TOP1,EPHA4 ,PPIP5K2 ,NTR
K2,ACSM2A,TRPM7 ,PTK2 ,MARK4 ,DNAH10,RUNX1,HKDC1 ,MDN1,
FYN,BUB1,NLRP14,SCN8A,ATP9B,MAPK9,ROR1,EPHB1,DDX10,
ADCK1,RPS6KAS,PRKCA,NLRP4,PCCA,ABCAG,BCR,NLRP8,KIF1
6B, SNRK, STK36 ,EPHB2,CSNK1G1,DPH6,MYO5B,CDK14 ,MET ,CA
MK1G,KALRN,DHX29,DNAH3 ,AK3,DDX6 ,DNAH17 ,ABL2,TTLL11,
CMPK1,ERBB4,PRKCQ,MYH15,AK9,CHD9,MTREX,KIF13A,DNAH9
,MYO9B,0RC4,LARS2,RAD51B,CAMK1D,AK2,FER,ROCK2 ,NARS2
,PDK1,KIF7,CLCN5,PNPLA3,HSPA12A,STK3,PNPLA8 ,HNRNPU,
IGF1R,PRKAG2 ,ATP10A

G0:01
40096

catalytic
activity,
acting on
a protein

9.01198
5489618
256e-11

MTOR, IMMP2L,PTPRD, TMTC1,ULK2 ,NLK,LONP2,KSR1 ,AGBL1,T
TC3,TMPRSS2,DPP10,ZDHHC21,PTPRA,PRDM16, F13A1,PIK3C3
,GALNT1,ENPEP,PCMTD1,ALK,PJA2 ,PAPPA2 ,HLCS,EGLN3, MAP
3K9,MY03B,CPA6,SETD2, TNIK,PTPRJ ,KDM4C ,NEK4 ,EGFR , USP
14,CDK12,PRKACB,NEK7 ,RNF220,NEDD4 ,NSMCE2 ,PSMB2,PTPN
4 ,NTRK3,FLT1,ADAMTS6,TASP1,PRKD1,TPTEZ,PAK1,EPHA7,P
EL12,CPS1,TAOK3,ADAMTSL1,UBE2L3,PTPRN2,SMYD3,HERC2,
WDSUB1,NEDD4L ,ADAM32 ,ADAM10,HDAC9 ,UBE2G1 ,RPS6KA2 ,KD
M1B,KLHL13,DCLK1,USP18,PARP15,AURKA,PTPRR,F1G4 ,MARC
HF1,MAP4K4 ,BMPR1B,PCSK6,PAK3,TTLL7 ,RANBP2,UBE2E2,PR
KCZ ,HECW1,ADAMTS17,SENP6,DUSP22,GALNT14,PPM1L ,RIPK4
,MAPK1,MGATS ,ADAM22,USP25,PLG, PAPPA,ZNRF3,UBE20, GAL
NT16,RNGTT,STK38,PTPN13,MYLK3,EFEMP1,TLL1,DCAF1, TLK
1,ZDHHC14,CORIN,BIRC6,ERMP1,ADAMTS3,UBE3D, PTPRK, PAK
5,PDZRN3,DAPK1,STK32B,ALPK2,JARID2,CPE ,MELK ,HECTD4,
CLPX,DUSP16,USP8,P1AS1,UBE2R2,BLK,NUAK1,PTPRT ,ABL1,
PTPN12,HDAC4 ,PRKAAL,TTLLS5,ADAMTS14 ,MAST4,ATE1 ,HECTD
2,CAMK4,TGM1,PEAK1,LATS2 ,MUSK,GALNTL6,SETDB2,PRKCE,
METAP1D,NXN,WNK2,B4GALNT3,USP33,PTPRO,ALPK3,TRIO, LN
PEP,ADAMTS2 ,RPS6KA3 ,MARCHF8 ,MTMR3,PTPN2, TRIMS ,ATXN3
,LTBP1,STK38L,GALNT10,KDM7A,PRMT8 ,MARK2 ,C100RF90,AB
HD17C,HERC1,EPHAG,HIPK3,GRK3,CPXM2 ,AFG3L2,STK10, TMT
C2,ADAM12 ,MYLK2,XYLT1,CCND3,FOLH1 ,ECE1,STK32A,LYPLA
1,CwC27,CRIM1,XPNPEP1,GSR,CAPN5, FKBP5,BRCA2 ,GALNT13
,NRK,RC3H2 ,MYLK4 ,CDC42BPB, VRK1,BMP2K,RNF38,PGPEP1,R
ELN, TRAF3,DSTYK,ENOX1,CASPS, IDE,NEK10,ATF2,CYLD,ZZE
F1,UBR1,MAP4K3,MED27 ,MYO3A ,UBE2E1,PTPRE,PRKN,MTMR2,
CDC42BPA ,MAPK10,FBX03, TXNRD2,WSB1,USP43, TRPM6 , PRKCH
,HUNK,PEPD, CPVL ,MKNK1,PTPRB,AOPEP ,USP7 ,MOK, ADGRG6 , P
PA2,ROCK1,LYN,CTSB,DTX1,CHKA,MMP16,FANCL ,RNF152,0TU
D7A, INSR,CUL5,NEK6 ,HECTD1 ,HDAC11,LYPLAL1,ADAMTS19,A
SH1L,S1AH2,PIGK, TRABD2B,UFD1,ERN2 ,MBTPS2, TRIM58 ,ZDH
HC17,NSD2,PTAR1,LTN1,PAMR1,CSNK2A1,PPIL6,EOGT,CTDP1
,PRKG1,ASB4 ,MARCHF11 ,ATG4B,CDC14B,KDM6A ,ROR2,RIOK1,
SOSTDC1,PRKAA2,QSOX2,RNF182,ERO1B,HIPK1,FICD,AKT3,J
AK2 ,ADAM28 ,PRSS2,CREBBP, TNKS, SIAH3,UFL1 ,ADAMTS5, PRK
CB,FBXW2 ,MIPEP,0VCH1,BRD4,NRBP1,CLCA4 ,CNDP2 ,MAST2,P
CMTD2,PDP2,GRXCR1 ,MAP2K6 ,MARCHF6 , PARK7 ,ADAMTS18 ,MAP
K8,EIF3F,PPME1,UBE2J2,ASB2,UBE2QL1 ,MAP3K5,MAP3K4, TR
IM43B,PRDM13, TRIM43,MAGEL2,PKN2,LRRC2,FBXW8,SPPL2B,
NSMCE1,PASK,FGR, TRIM23,TOP1,TINAG,C2,RNF8,EPHA4 ,MEC
OM,NTRK2,ADAMTS9, TRPM7 ,PRKAB1,PTK2 ,MARK4 ,CD5L ,UBE3A
,AMFR,CTSE ,POMT2, TPTE,,GALNT18 ,ADAMTS16,FYN,BUB1 ,KDM
5A,PPM1F,UHRF2 ,HDAC2,GALNT17 ,MTMR7 ,MAPK9,ROR1,GALNT
2,FUT8,HECW2,0VCH2,PHLPP1,EPHB1,ZDHHC18,ADCK1,RPS6K
A5,PTPRG,NRP1,PRKCA, ATPSCKMT ,RNF215,USP24 ,RNF138,RC
3H1,ZNF738,BCR,SNRK, SENP8,USP49,STK36 ,RAG1,DNPEP ,DP
P6,EPHB2,CSNK1G1,RNF11,EYA4,PPIL2,PRSS51,CDK14 ,MET,
SPPL3,CAMK1G,USP32,ADAM29,KALRN, CPQ,TRIM9, TMPRSS15,




RNF217,PRSS23,KMT2C,ABL2 ,MMP26 ,BACE2 ,EYAL1,TTLL11,PA
RP8, TMPRSS3,ESCO1,ERBB4, TRHDE,, PRKCQ,NSD1,EHMT1,USP3
1,KDM4B,LOXL2,ZDHHC11B,CAMK1D,CFAP44,FER,EYA2,CHFR,
PCMT1,ROCK2,ATAT1,PPP1CB,PDK1,PTPRQ, TRIM2,PCSK2,BAR
D1,PALD1,STK3, IGF1R,PRKAG2 ,AKAP13

G0:00
30554

adenyl
nucleotide
binding

2.31766
3553598
74e-10

MTOR,ABCA13,MYO9A,ULK2 ,NLK,LONP2,KSR1,NUBPL ,PDE4D,N
ME7 ,MYO5A,GPHN,P1K3C3,NAV2,MYO1E,ALK,ERCC6L2 ,HLCS ,M
AP3K9,MYO3B,MYO5C, TNIK,NEK4 ,EGFR,CDK12,PRKACB ,NEK7,
ATP2B2,NTRK3,FLT1,GK,THRAP3,DGKI ,PRKD1,PAK1,EPHA7 ,R
APGEF2,RUNX2,CPS1,TAOK3,AGK,UBE2L3,SYN2,LRGUK , DNAH6
,KIF4A,DHX32 ,UBE2G1,ABCB5, ADK,RPS6KA2 ,DCLK1 ,AURKA, A
BCG8,MAP4K4 ,ABCD2 ,BMPR1B,PAK3,TTLL7, 1ITPKB,PDE10A,UB
E2E2,SCP2,SYN3,PRKCZ ,MSH6 ,ABCA5,RIPK4 ,MAPK1 ,KCNJ1,A
BCD3,DNAH14 ,UBE20,P14K2B,RNGTT,CHD6,STK38 ,MYLK3,ACS
BG1,DCAF1,TLK1,PPIP5K1,PAKS,DAPK1,NAV3,ACSM2B, STK32
B,MAGI1,ALPK2,DNAH11 ,MELK,CLPX, SMARCA4 ,UBE2R2,BLK,0
LA1,ATRX,NUAK1,ABL1,PRKAAL1,TTLL5,MAST4,DNAH5,SLFN11
,ACSS3,MY010,CAMK4 ,PEAK1,LATS2,ATP11C,DHX40,ABCB7 ,M
USK,ACTR3C,SMARCAD1,ABCC12,PRKCE,WNK2,DGKB, ALPK3,AB
CC9,P2RX6,TRIO,NLRP13,RPS6KA3,ATP8A2,RFC1,ATP8AL,ST
K38L,ABCC4,KIAA0232,FANCM, FARS2 ,GTF2F2 ,MARK2 ,MSH2 ,M
PPED2 ,EPHAG,HIPK3,ABCA10,GRK3,AFG3L2,STK10,MYLK2,ST
K32A,AK8,TARS3 ,MTHFD1L ,AQR,BLM,NRK,MAGI3,ADCY10,MYL
K4 ,ATP9A,CDC42BPB, VRK1,BMP2K,DSTYK, PFKFB4 ,DNAH8 , TR
T1,SMARCA2,CGAS, IDE,KIF21A,KIF15,BTAF1,PEX6,NEK10,C
FTR,ATP10B,MAP4K3,MYO3A,UBE2E1,CDC42BPA ,MAPK10, TRPM
6,PRKCH, HUNK,NLRC5,MKNK1,DMC1,MOK,MYO1D,ROCK1,LYN,K
IF11,CHKA, INSR,NEK6,ABCA4 ,ERN2 ,ENPP1,ENTPD5,UCK2,CS
NK2A1,HCN1,PRKG1, INO80,KIF21B,ABCG1,HADHA,ROR2 ,ACTR
2,RI0K1,PRKAAZ ,KIFC1,MORC2,HIPK1,DGKK,FICD,CENPE, AK
T3,JAK2,PRKCB,KIF6,ABCC8,RFC2,NRBP1,ATP2B1, 1ARS2,AS
S1,ADCY9,MAST2,MAP2K6 ,DGKG,MY018B ,MAPK8 ,UBE2J2,RAPG
EF4 ,HFM1 ,MYH13,ATP13A3,UBE2QL1 ,ACACA ,MAP3K5 ,MAP3K4,
PKN2,PDE2A,PASK, FGR,ATP6V1B2,TOP1,EPHA4 ,PPIP5K2 ,NTR
K2,ACSM2A,TRPM7 ,PTK2 ,MARK4 ,DNAH10,RUNX1,HKDC1 ,MDN1,
FYN,BUB1,NLRP14,SCN8A,ATP9B,MAPK9,ROR1,EPHB1,DDX10,
ADCK1,RPS6KAS,PRKCA,NLRP4,PCCA,ABCAG6,BCR,NLRP8,KIF1
6B, SNRK, STK36 ,EPHB2,CSNK1G1,DPH6 ,MYO5B,CDK14 ,MET ,CA
MK1G,KALRN,DHX29,DNAH3 ,AK3,DDX6 ,DNAH17 ,ABL2,TTLL11,
CMPK1,ERBB4,PRKCQ,MYH15,AK9,CHD9 ,MTREX, KIF13A,DNAHO
,MY09B,0RC4,LARS2,RAD51B,CAMK1D,AK2, FER ,ROCK2 ,NARS2
,PDK1,KIF7,CLCN5,PNPLA3,HSPA12A,STK3,PNPLA8,HNRNPU,
IGF1R,PRKAG2,ATP10A

G0:00
32553

ribonucleo
tide
binding

8.58460
7347321
197e-10

MTOR, ABCA13,MYO09A,ULK2 ,NLK,LONP2,KSR1,MX2,ARL15,NUB
PL,PDE4D,RALA,NME7 ,MYO5A,GPHN,P1K3C3,NAV2 ,MYO1E,ALK
,ERCC6L2,HLCS,MAP3K9 ,MYO3B,MYOSC, TNIK,NEK4,EGFR, CDK
12,PRKACB,NEK7 ,ATP2B2,NTRK3,FLT1,GK, THRAP3,DGKI ,PRK
D1,PAK1,EPHA7,ADSS2,RAPGEF2,RUNX2,CPS1,TAOK3,AGK,RA
NBP17,UBE2L3,SYN2,TYW1,LRGUK, SEPTIN9,DNAH6,KIF4A,DH
X32,UBE2G1,ABCBS5,ADK,RPS6KA2,DCLK1, AURKA, ABCG8 ,MAP4
K4 ,ABCD2,BMPR1B,RAB8B,PAK3,TTLL7, ITPKB,PDE10A,UBE2E
2 ,HHAT ,DNM3,SCP2,SYN3,PRKCZ ,MSH6 ,RAB27B , ABCAS ,RIPK4
,MAPK1,KCNJ1,ABCD3,DNAH14 ,UBE20,P14K2B,RNGTT,CHD6,S
TK38,MYLK3,ACSBG1,DCAF1,TLK1,PPIP5K1,PAKS,DAPK1, NAV
3,ACSM2B, STK32B ,MAGI1,ALPK2,DNAH11,RAB22A ,MELK, CLPX
,SMARCA4 ,EFTUD2,UBE2R2,BLK,OLAl,ATRX,NUAK1,ABL1,PRK
AAL1l,TTLL5,MAST4,DNAH5,GUCY1A2,SLFN11,RAP1A,ACSS3,MY
010,CAMK4 ,PEAK1,LATS2,ATP11C,DHX40,ABCB7 ,MUSK,ACTR3
C,SMARCAD1,ABCC12,PRKCE,WNK2,DGKB ,ALPK3,ABCC9,P2RX6
,TR10,NLRP13,RPS6KA3,ATP8A2,SCG5,RFC1,ATP8AL, STK38L
,ABCC4,KIAA0232,FANCM, FARS2 ,GTF2F2,MARK2 ,MSH2 ,MPPED
2,GNAL,EPHAG,ATL1,HIPK3,ABCA10,GRK3,NOS2,AFG3L2,STK
10,MYLK2,GBP6,STK32A,AK8, TARS3 ,MTHFD1L ,AQR, BLM,NRK,
MAGI3,ADCY10,MYLK4 ,ATP9A,CDC42BPB, VRK1,GNAI1,BMP2K,
PDEG6C,GNAQ,DSTYK,PFKFB4 ,NIN,DNAH8,TRIT1,SMARCA2,CGA
S, IDE,KIF21A,KIF15,RERGL ,BTAF1,PEX6,NEK10,MX1,CFTR,




ATP10B,MAP4K3,MYO3A,UBE2E1,CDC42BPA ,MAPK10,TRPM6,PR
KCH,HUNK,NLRC5,MKNK1,DMC1 ,MOK,RALB,MYO1D,ROCK1,LYN,
KIF11,CHKA,RRAGD,CRACR2A, INSR,NEK6 ,ABCA4 ,ERN2 , SAMHD
1,ENPP1,ENTPD5,UCK2,CSNK2A1,HCN1,PRKG1, INO8O,KIF21B
,ABCG1,HADHA ,ROR2,ACTR2,RI10K1,PRKAA2 ,DIRAS2 ,RAB12,K
IFC1,MORC2,HIPK1,DGKK,FICD,CENPE,TUBB6,AKT3,JAK2,AR
L11,PRKCB,KIF6,ABCC8,RFC2,NRBP1,ATP2B1, IARS2,ASS1,S
AR1A,ADCY9,MAST2 ,MAP2K6 ,DGKG,MY018B ,MAPK8 ,UBE2J2 ,RA
PGEF4 ,HFM1 ,MYH13,ATP13A3,UBE2QL1,ACACA,ARLAC ,MAP3K5
,MAP3K4 ,PKN2 ,PDE2A,RAB38,PASK,FGR, TRIM23,ATP6V1B2,T
OP1,EPHA4,PPIP5K2,NTRK2 ,ACSM2A, TRPM7 ,PTK2 ,MARK4 , DNA
H10,RUNX1,HKDC1,MDN1,FYN,BUB1,NLRP14,ARL13B,SCN8A,A
TP9B,UGP2 ,MAPK9,ROR1,EPHB1,DDX10,ADCK1,RPS6KAS , PRKC
A,GBP4 ,NLRP4,PCCA,POR,ABCA6,EFL1,BCR,RERG,NLRP8,KIF
16B,SNRK,STK36 ,RRAS2,GNA14 ,RABL2A,EPHB2,,CSNK1G1,DPH
6,MYO5B,CDK14 ,MET,,CAMK1G,KALRN, GNAS ,MFHAS1 ,DHX29,DN
AH3,AK3,DDX6,UPRT ,DNAH17 ,ABL2,TTLL11,CMPK1,ERBB4,PR
KCQ,MYH15,AK9,NOS1,CHD9,MTREX ,RAB27A ,KIF13A,DNAHI ,M
Y09B,0RC4,LARS2,RAD51B,CAMK1D,AK2,FER,AGAP1,ROCK2,N
ARS2,RAB31,PDK1,KIF7,CLCN5,PNPLA3,HSPA12A,STK3, PNPL
A8,HNRNPU, IGF1R,PRKAG2,ATP10A,SEPTING,DNM1L

GO:00
35639

purine
ribonucleo
side
triphospha
te binding

2.17195
3790900
4807e-9

MTOR,ABCA13,MY09A,ULK2 ,NLK,LONP2,KSR1,MX2,ARL15,NUB
PL,RALA,NME7 ,MYO5A,GPHN,PIK3C3,NAV2 ,MYO1E,ALK,ERCC6
L2,HLCS,MAP3K9,MY03B,MYO5C, TNIK,NEK4 ,EGFR,CDK12,PRK
ACB,NEK7,ATP2B2 ,NTRK3,FLT1,GK, THRAP3,DGKI ,PRKD1, PAK
1,EPHA7,ADSS2,RUNX2,CPS1,TAOK3,AGK,RANBP17 ,UBE2L3,S
YN2,LRGUK, SEPTIN9,DNAH6 ,KI1F4A,DHX32 ,UBE2G1,ABCB5,AD
K,RPS6KA2,DCLK1,AURKA,ABCG8 ,MAP4K4 ,ABCD2,BMPR1B,RAB
8B,PAK3,TTLL7, 1TPKB,UBE2E2,HHAT ,DNM3, SYN3,PRKCZ , MSH
6,RAB27B,ABCAS,RIPK4 ,MAPK1,KCNJ1,ABCD3,DNAH14 ,UBE20
,P14K2B,RNGTT,CHD6,STK38 ,MYLK3,ACSBG1,DCAF1,TLK1,PP
1P5K1,PAK5S,DAPK1,NAV3,ACSM2B, STK32B ,MAGI1,ALPK2,DNA
H11,RAB22A,MELK,CLPX,SMARCA4 ,EFTUD2 ,UBE2R2,BLK,OLAL
,ATRX,NUAK1,ABL1,PRKAAL,TTLL5,MAST4,DNAHS ,GUCY1A2,S
LFN11,RAP1A,ACSS3,MY010,CAMK4 ,PEAKL,LATS2 ,ATP11C,DH
X40,ABCB7,MUSK,ACTR3C,SMARCAD1,ABCC12 ,PRKCE,WNK2,DG
KB,ALPK3,ABCC9,P2RX6,TRIO,NLRP13,RPS6KA3,ATP8A2,SCG
5,RFC1,ATP8A1,STK38L,ABCC4,KIAA0232,FANCM,FARS2,GTF
2F2 ,MARK2 ,MSH2 ,GNAL ,EPHA6 ,ATL1,HIPK3,ABCA10,GRK3,AF
G3L2,STK10,MYLK2,GBP6,STK32A,AK8, TARS3 ,MTHFD1L ,AQR,
BLM,NRK,MAGI3,ADCY10,MYLK4 ,ATP9A,CDC42BPB,VRK1,GNAI
1,BMP2K,GNAQ,DSTYK,PFKFB4 ,NIN,DNAH8, TRIT1,SMARCA2,C
GAS, IDE,KIF21A,KIF15,RERGL ,BTAF1,PEX6 ,NEK10,MX1,CFT
R,ATP10B,MAP4K3,MYO3A,UBE2E1,CDC42BPA ,MAPK10,TRPM6,
PRKCH , HUNK ,NLRC5 ,MKNK1,DMC1,MOK,RALB,MYO1D,ROCK1,LY
N,KIF11,CHKA,RRAGD,CRACR2A, INSR,NEKG ,ABCA4 ,ERN2 , SAM
HD1,ENPP1,ENTPD5,UCK2,CSNK2A1,PRKG1, INO80,KIF21B,AB
CG1,ROR2,ACTR2,RI10K1,PRKAA2 ,DIRAS2,RAB12 ,KIFC1,MORC
2,HIPK1,DGKK,FICD,CENPE, TUBB6 ,AKT3,JAK2,ARL11 ,PRKCB
,KIF6,ABCC8,RFC2,NRBP1,ATP2B1, 1ARS2,ASS1,SAR1A,ADCY
9,MAST2 ,MAP2K6 ,DGKG,MY018B ,MAPK8,UBE2J2 ,HFM1 ,MYH13,
ATP13A3,UBE2QL1,ACACA,ARL4C,MAP3K5,MAP3K4 ,PKN2,,RAB3
8,PASK,FGR, TRIM23,ATP6V1B2,TOP1,EPHA4 ,PPIP5K2 ,NTRK2
,ACSM2A, TRPM7 ,PTK2 ,MARK4 ,DNAH10,RUNX1,HKDC1 ,MDN1,FY
N,BUB1,NLRP14,ARL13B,SCN8A,ATP9B,MAPK9,ROR1,EPHB1,D
DX10,ADCK1,RPS6KAS,PRKCA,GBP4 ,NLRP4 ,PCCA,ABCAG,EFL1
,BCR,RERG,NLRP8,KIF16B,SNRK,STK36 ,RRAS2 ,GNA14 ,RABL2
A,EPHB2,CSNK1G1,DPH6 ,MYO5B,CDK14 ,MET , CAMK1G,KALRN, G
NAS ,MFHAS1 ,DHX29 ,DNAH3,AK3,DDX6,UPRT ,DNAH17 ,ABL2,TT
LL11,CMPK1,ERBB4,PRKCQ,MYH15,AK9,CHD9 ,MTREX,RAB27A,
KI1F13A,DNAH9,MY09B,0RC4,LARS2 ,RAD51B,CAMK1D ,AK2,FER
,AGAP1,ROCK2,NARS2,RAB31,PDK1,KIF7,CLCNS ,HSPA12A,ST
K3,PNPLA8,HNRNPU, IGF1R,PRKAG2 ,ATP10A,SEPTING,DNM1L

G0:00
32555

purine
ribonucleo

2.36195
0701799

MTOR, ABCA13,MYO9A,ULK2 ,NLK,LONP2,KSR1,MX2,ARL15,NUB
PL,PDE4D,RALA,NME7 ,MYO5A,GPHN,P1K3C3,NAV2 ,MYO1E,ALK
,ERCC6L2,HLCS,MAP3K9,MYO3B,MYO5C, TNIK,NEK4,EGFR, CDK




tide
binding

8428e-9

12,PRKACB,NEK7 ,ATP2B2,NTRK3,FLT1,GK, THRAP3,DGKI ,PRK
D1,PAK1,EPHA7,ADSS2,RAPGEF2,RUNX2,CPS1,TAOK3,AGK,RA
NBP17,UBE2L3,SYN2,LRGUK,SEPTIN9,DNAH6 ,KIF4A,DHX32,U
BE2G1,ABCB5,ADK,RPS6KA2,DCLK1 ,,AURKA ,ABCG8 ,MAP4K4 ,AB
CD2,BMPR1B,RAB8B,PAK3,TTLL7, ITPKB,PDE10A,UBE2E2,HHA
T,DNM3,SCP2,SYN3,PRKCZ ,MSH6 ,RAB27B , ABCAS5 ,R1PK4 ,MAPK
1,KCNJ1,ABCD3,DNAH14,UBE20,P14K2B,RNGTT,CHD6,STK38,
MYLK3,ACSBG1,DCAF1,TLK1,PPIP5K1,PAKS,DAPK1,NAV3,ACS
M2B,STK32B,MAGI1,ALPK2,DNAH11,RAB22A,MELK,CLPX, SMAR
CA4,EFTUD2 ,UBE2R2,BLK,OLA1,ATRX,NUAK1 ,ABL1,PRKAAL, T
TLLS5,MAST4,DNAH5,GUCY1A2,SLFN11,RAP1A,ACSS3,MY010,C
AMK4 ,PEAK1,LATS2,ATP11C,DHX40,ABCB7 ,MUSK,ACTR3C, SMA
RCAD1,ABCC12,PRKCE,WNK2,DGKB,ALPK3,ABCC9,P2RX6,TRIO
,NLRP13,RPS6KA3,ATP8A2,SCGC5,RFC1,ATP8A1,STK38L ,ABCC
4 ,K1AA0232,FANCM,FARS2 ,GTF2F2 ,MARK2 ,MSH2 ,MPPED2 , GNA
L,EPHA6,ATL1,HIPK3,ABCA10,GRK3,AFG3L2,STK10,MYLK2,G
BP6,STK32A,AK8,TARS3 ,MTHFD1L ,AQR,BLM,NRK,MAGI3,ADCY
10,MYLK4 ,ATP9A,CDC42BPB, VRK1,GNAI1,BMP2K,PDEGC, GNAQ
,DSTYK,PFKFB4 ,NIN,DNAH8,TRIT1,SMARCA2,CGAS, IDE,KIF2
1A,KI1F15,RERGL ,BTAF1,PEX6,NEK10,MX1,CFTR,ATP10B ,MAP
4K3,MYO3A,UBE2E1,CDC42BPA ,MAPK10, TRPM6 , PRKCH, HUNK,N
LRC5,MKNK1,DMC1,MOK,RALB,MYO1D,ROCK1,LYN,KIF11,CHKA
,RRAGD,CRACR2A, INSR,NEK6 ,ABCA4 ,ERN2 , SAMHD1 ,ENPP1,EN
TPDS5,UCK2,CSNK2A1,HCN1,PRKG1, INO80,KIF21B,ABCG1,HAD
HA,ROR2,ACTR2,RI0K1,PRKAA2 ,DIRAS2 ,RAB12 ,KIFC1,MORC2
,HIPK1,DGKK,FI1CD,CENPE, TUBB6 ,AKT3,JAK2,ARL11,PRKCB,
KIF6,ABCC8,RFC2,NRBP1,ATP2B1, IARS2,ASS1,SAR1A,ADCY9
,MAST2 ,MAP2K6 ,DGKG,MY018B ,MAPK8 ,UBE2J2 ,RAPGEF4 ,HFM1
,MYH13,ATP13A3,UBE2QL1,ACACA, ARL4AC ,MAP3K5 ,MAP3K4 , PK
N2 ,PDE2A,RAB38,PASK,FGR, TRIM23,ATP6V1B2,TOP1,EPHA4,
PPIP5K2,NTRK2,ACSM2A, TRPM7 ,PTK2 ,MARK4 ,DNAH10,RUNX1,
HKDC1,MDN1,FYN,BUB1,NLRP14 ,ARL13B,SCN8A,ATPOB , MAPK9
,ROR1,EPHB1,DDX10,ADCK1,RPS6KAS,PRKCA,GBP4 ,NLRP4,PC
CA,ABCA6,EFL1,BCR,RERG,NLRP8,KIF16B,SNRK,STK36,RRAS
2,GNA14 ,RABL2A,EPHB2,CSNK1G1,DPH6 ,MYO5B,CDK14 ,MET,C
AMK1G,KALRN, GNAS ,MFHAS1 ,DHX29,DNAH3, AK3,DDX6 ,UPRT,D
NAH17 ,ABL2,TTLL11,CMPK1,ERBB4,PRKCQ,MYH15,AK9,CHD9,
MTREX,RAB27A,KIF13A,DNAH9 ,MYO9B,0RC4,LARS2,RAD51B,C
AMK1D,AK2,FER,AGAP1,ROCK2,NARS2 ,RAB31,PDK1,KIF7,CLC
N5,PNPLA3,HSPA12A,STK3,PNPLA8 ,HNRNPU, IGF1R, PRKAG2,A
TP10A,SEPTING,DNM1L

G0:00
43168

anion
binding

3.44031
2112254
6087e-9

MTOR,EXOC1L,ABCA13,MYO9A,ULK2,NLK,LONP2,KSR1,PLCB1,
MX2,SVIL,ARL15,MICAL3,NUBPL, ITPR2,PDE4D,RALA,NME7 ,M
YO5A,GPHN,PIK3C3,AKR1C3,NAV2 ,MYO1E,ALK,ERCC6L2 ,HLCS
,FCHO2,EGLN3,MAP3K9,MY03B,MOCOS ,MYO5C, TNIK,NEK4 ,EGF
R,CDK12,PRKACB,NEK7 ,ATP2B2 ,NTRK3,FLT1,GK, THRAP3,DGK
I ,PRKD1,PAK1,GMDS, EPHA7 ,ADSS2 ,GRAMD1B ,RAPGEF2 ,RUNX2
,CPS1,TAOK3,AGK,RANBP17 ,UBE2L3,SYN2,TYW1,LRGUK, GRM7
,SEPTIN9,DNAHG6 ,KIF4A ,DHX32,UBE2G1,ABCB5,ADK ,RPS6KA2
,KYNU,KDM1B,DCLK1,SYT1,PARP15,AURKA,ABCG8 ,MAP4K4 ,AB
CD2,BMPR1B,RAB8B,PAK3,TTLL7, ITPKB,TRPC5,PDE10A, UBE2
E2,HHAT ,RNLS,DNM3,SCP2,SYN3,PRKCZ ,MSH6 ,RAB27B , ABCAS
,PDXDC1,RIPK4,MAPK1,KCNJ1,ABCD3,DNAH14,TRPC7,SYT10,
UBE20,P14K2B,RNGTT,CHD6,STK38 ,MYLK3,ACSBG1,DCAF1,TL
K1,PPIP5K1,ARAP2,PAKS,DAPK1,NAV3,ACSM2B,STK32B ,MAGI
1,ALPK2,DNAH11,RAB22A ,MELK,RYR2,CLPX,SMARCA4 ,FABP7,
PARD3,MAPKAP1,EFTUD2,,UBE2R2,BLK,OLA1,ATRX,NUAK1,ABL
1,AGPS,SLC1A1,PRKAAL, TTLL5,MAST4,DNAH5,GUCY1A2,SLFN
11,RAP1A,ACSS3,MY010,CAMK4 ,PLEKHAS8 ,PEAK1, LATS2 ,ATP1
1C,DHX40,ABCB7 ,MUSK,ACTR3C,SMARCAD1 ,ABCC12,PRKCE ,WN
K2,DGKB,ALPK3,ABCC9,P2RX6,TR10,STXBP6 ,NLRP13,RPS6KA
3,ATP8A2,SCG5,RFC1,ATP8AL, STK38L ,ABCC4,KIAA0232,FAN
CM,FARS2,GTF2F2,MARK2 ,MSH2 ,MPPED2 ,GNAL ,EPHAG6 ,ATL1,H
1PK3,ABCA10,GRK3,NOS2 ,AFG3L2,STK10,MYLK2 ,GBP6,FOLH1
,STK32A,AK8,HIP1,GSR,PACSIN2,TARS3 ,MTHFD1L ,SNX3, AQR
,BLM,NRK,MAG13,ADCY10,MYLK4,ATP9A,CDC42BPB, VRK1,GNA




11,BMP2K,PDE6C,GNAQ,CLVS1,DSTYK,PFKFB4,NIN,DNAH8, TR
IT1,GADL1,SMARCA2,CGAS, IDE,KIF21A,KIF15,RERGL,BTAF1
,PEX6 ,NEK10,MX1,CLVS2,CFTR,ATP10B ,MAP4K3,MYO3A,UBE2
E1,SH3PXD2A,CDC42BPA ,MAPK10,TXNRD2, TRPM6 , PRKCH , HUNK
,FRMPD4 ,RACGAP1,NLRC5,MKNK1,DMC1,MOK,RALB,MYO1D,ROC
K1,LYN,PLEKHB2,KIF11,CHKA,RRAGD,CRACR2A, INSR,NEK6,D
PYD,RPH3A,ABCA4 ,ERN2,SAMHD1 ,ENPP1,ENTPDS5,UCK2 ,CSNK2
Al,HCN1,PRKG1,GRIN2B, INO80,ETNPPL,KIF21B,ABCG1,HADH
A,PSAP,ROR2,ACTR2,RI0K1,PRKAA2 ,DIRAS2,ERO1B,PLA2G4A
,RAB12,KIFC1, 1QGAP1,MORC2, THNSL2 ,HIPK1,DGKK,SNAP91,
FI1CD,CENPE,TUBB6 ,AKT3,JAK2,ARL11,PRKCB,G0OT2,KIF6,AB
CC8,RFC2,NRBP1,ATP2B1,GAP43, 1ARS2 ,ASS1,SAR1A,ADCY9,
MAST2,EXOC1,SDS,MAP2K6 ,DGKG,MY018B ,MAPK8 ,UBE2J2,RAP
GEF4 ,HFM1 ,MYH13,ATP13A3,DHTKD1,UBE2QL1,ACACA,ST8SIA
4 ,ARL4C,RXRA ,MAP3K5 ,MAP3K4 ,PKN2 ,PDE2A,RAB38,SDCBP, P
ASK,FGR,TRIM23,ATP6V1B2,TOP1,EPHA4 ,PPIP5K2 ,NTRK2,AC
SM2A, PLEKHA3, TRPM7 ,PTK2 ,MARK4 ,DNAH10,P1TPNC1,RUNX1,
ZFYVE1,ASAP1,PLCZ1,HKDC1,ACOXL ,MDN1,FYN,BUB1,NLRP14
,ARL13B,SCN8A,ALB,ATP9B,MAPK9,ROR1,PLEKHA2 ,EPHB1,DD
X10,ADCK1 ,RPS6KA5,FCHSD2 ,PRKCA ,GBP4 ,NLRP4 ,PCCA,POR,
ABCA6,EFL1,BCR,RERG,NLRP8,KIF16B,SNRK,STK36,RRAS2,G
NA14 ,RABL2A,EPHB2,CSNK1G1,DPH6,MY05B,CDK14 ,MET , CAMK
1G,AIFM3,KALRN,ME3,GNAS ,MFHAS1 ,DHX29,ASTN2 ,DNAH3 , AK
3,DDX6,UPRT,DNAH17 ,ABL2,TTLL11,CMPK1,PLCL1,ERBB4,PR
KCQ,MYH15,AK9,NOS1,GLDC,CHD9 ,MTREX,RAB27A ,KIF13A,DN
AH9,MY09B,0RC4,LARS2 ,RAD51B,CAMK1D,AK2,FER,AGAP1,RO
CK2,NARS2,RAB31,PDK1,KIF7,CLCN5,PNPLA3,HSPA12A,STK3
,PNPLA8 ,HNRNPU, 1GF1R,KCNAB1,PRKAG2 ,ATP10A,SEPTING,D
NM1L

G0:00
04672

protein
kinase
activity

5.51330
1307526
684e-9

MTOR, ULK2 ,NLK,KSR1,PIK3C3,ALK,MAP3K9,MYO3B, TNIK,NEK
4 ,EGFR,CDK12,PRKACB,NEK7 ,NTRK3,FLT1,PRKD1,PAK1, EPHA
7,TAOK3,RPS6KA2,DCLK1 , AURKA ,MAP4K4 ,BMPR1B,PAK3, PRKC
Z,RIPK4 ,MAPK1,STK38,MYLK3,EFEMP1,DCAF1,TLK1,PAK5,DA
PK1,STK32B,ALPK2 ,MELK,BLK,NUAK1,ABL1,PRKAAL1,MAST4,C
AMK4 ,PEAK1,LATS2 ,MUSK, PRKCE ,WNK2 ,ALPK3, TR10,RPS6KA3
,LTBP1,STK38L ,MARK2,EPHAG ,HIPK3,GRK3,STK10,MYLK2,CC
ND3,STK32A,CRIM1,NRK,MYLK4,CDC42BPB,VRK1,BMP2K,DSTY
K,NEK10,MAP4K3,MYO3A,CDC42BPA ,MAPK10, TRPM6, PRKCH,HU
NK, MKNK1,MOK,ROCK1,LYN,CHKA, INSR,NEKG,ERN2,CSNK2A1,
PRKG1,ROR2,RI0K1,SOSTDC1,PRKAA2 ,HIPK1,AKT3,JAK2,PRK
CB,BRD4,NRBP1,MAST2,MAP2K6 ,MAPK8 ,MAP3K5 ,MAP3K4 , PKN2
,PASK,FGR,TOP1,EPHA4 ,NTRK2, TRPM7 ,PRKAB1,PTK2 ,MARK4,
FYN,BUB1,MAPK9,ROR1,EPHB1,ADCK1,RPS6KA5,NRP1,PRKCA,
BCR, SNRK,STK36 ,EPHB2,CSNK1G1,CDK14 ,MET ,,CAMK1G,KALRN
,ABL2,ERBB4,PRKCQ,CAMK1D,FER,ROCK2,PDK1,STK3, IGF1R,
PRKAG2 ,AKAP13

GO:00
17076

purine
nucleotide
binding

6.42059
0105487
593e-9

MTOR, ABCA13,MYO09A,ULK2 ,NLK,LONP2,KSR1,MX2,ARL15,NUB
PL,PDE4D,RALA,NME7 ,MYO5A,GPHN,PIK3C3,NAV2,MYO1E, ALK
,ERCC6L2 ,HLCS ,MAP3K9 ,MYO3B,MYO5C, TNIK,NEK4 ,EGFR, CDK
12,PRKACB,NEK7 ,ATP2B2,NTRK3,FLT1,GK, THRAP3,DGKI ,PRK
D1,PAK1,EPHA7,ADSS2,RAPGEF2,RUNX2,CPS1,TAOK3,AGK,RA
NBP17,UBE2L3,SYN2,LRGUK,SEPTIN9,DNAHG ,KI1F4A,DHX32,U
BE2G1,ABCB5, ADK,RPS6KA2,DCLK1 ,AURKA ,ABCG8 ,MAP4K4 ,AB
CD2,BMPR1B,RAB8B,PAK3, TTLL7, ITPKB,PDE10A,UBE2E2 ,HHA
T,DNM3,SCP2,SYN3,PRKCZ ,MSH6 ,RAB27B , ABCA5 ,RIPK4 ,MAPK
1,KCNJ1,ABCD3,DNAH14 ,UBE20,P14K2B,RNGTT,CHD6,STK38,
MYLK3,ACSBG1,DCAF1,TLK1,PPIP5K1,PAKS5,DAPK1,NAV3,ACS
M2B,STK32B,MAGI1,ALPK2,DNAH11,RAB22A ,MELK, CLPX,SMAR
CA4 ,EFTUD2,UBE2R2,BLK,OLA1,ATRX,NUAK1,ABL1,PRKAAL,T
TLL5,MAST4 ,DNAH5,GUCY1A2,SLFN11,RAP1A,ACSS3,MY010,C
AMK4 ,PEAK1,LATS2,ATP11C,DHX40,ABCB7 ,MUSK,ACTR3C, SMA
RCAD1,ABCC12,PRKCE,WNK2,DGKB,ALPK3,ABCC9,P2RX6,TRIO
,NLRP13,RPS6KA3,ATP8A2,SCG5,RFC1,ATP8A1,STK38L ,ABCC
4 ,K1AA0232 ,FANCM,FARS2 ,GTF2F2 ,MARK2 ,MSH2 ,MPPED2 , GNA
L,EPHAG6,ATL1,HIPK3,ABCA10,GRK3,AFG3L2,STK10,MYLK2,G
BP6,STK32A,AK8, TARS3 ,MTHFD1L ,AQR,BLM,NRK,MAGI3,ADCY




10,MYLK4 ,ATP9A,CDC42BPB, VRK1,GNAI1,BMP2K,PDEGC, GNAQ
,DSTYK,PFKFB4,NIN,DNAH8,TRIT1,SMARCA2,CGAS, IDE,KIF2
1A,KIF15,RERGL ,BTAF1,PEX6,NEK10,MX1,CFTR,ATP10B, MAP
4K3,MYO3A,UBE2E1,CDC42BPA ,MAPK10, TRPM6 , PRKCH , HUNK,N
LRC5,MKNK1,DMC1,MOK,RALB,MY01D,ROCK1,LYN,KIF11,CHKA
,RRAGD,CRACR2A, INSR,NEK6 ,ABCA4 ,ERN2 ,SAMHD1 , ENPP1,EN
TPD5,UCK2,CSNK2A1,HCN1,PRKG1, INO80O,KIF21B,ABCG1,HAD
HA,ROR2,ACTR2,RI0K1,PRKAA2 ,DIRAS2 ,RAB12,KIFC1,MORC2
,HIPK1,DGKK,FI1CD,CENPE,TUBB6,AKT3,JAK2,ARL11,PRKCB,
KIF6,ABCC8,RFC2,NRBP1,ATP2B1, IARS2,ASS1,SAR1A,ADCY9
,MAST2 ,MAP2K6 ,DGKG,MY018B,MAPK8 ,UBE2J2 ,RAPGEF4 ,HFM1
,MYH13,ATP13A3,UBE2QL1,ACACA, ARLAC ,MAP3K5 ,MAP3K4 , PK
N2 ,PDE2A,RAB38,PASK,FGR, TRIM23,ATP6V1B2,TOP1,EPHA4,
PPIP5K2,NTRK2 ,ACSM2A, TRPM7 ,PTK2 ,MARK4 ,DNAH10,RUNX1,
HKDC1,MDN1,FYN,BUB1,NLRP14,ARL13B,SCN8A,ATPOB ,MAPK9
,ROR1,EPHB1,DDX10,ADCK1,RPS6KAS,PRKCA,GBP4 ,NLRP4 ,PC
CA,ABCA6,EFL1,BCR,RERG,NLRP8,KIF16B,SNRK, STK36,RRAS
2,GNA14,RABL2A,EPHB2,CSNK1G1,DPH6 ,MYO5B,CDK14 ,MET,C
AMK1G,KALRN,GNAS ,MFHAS1 ,DHX29 ,DNAH3,AK3,DDX6,UPRT ,D
NAH17,ABL2,TTLL11,CMPK1,ERBB4,PRKCQ,MYH15,AK9,CHD9,
MTREX,RAB27A,KIF13A,DNAH9 ,MYO9B,0RC4,LARS2,RAD51B,C
AMK1D,AK2,FER,AGAP1,ROCK2,NARS2 ,RAB31,PDK1,KIF7,CLC
N5,PNPLA3,HSPA12A,STK3,PNPLA8,HNRNPU, IGF1R,PRKAG2,A
TP10A,SEPTING,DNM1L

GO:00
97367

carbohydra
te
derivative
binding

1.04429
8773101
908e-8

MTOR,ABCA13,SMOC1,MYO9A,ULK2 ,NLK, LONP2,KSR1 ,MX2,LIP
1,ARL15,NUBPL,PDE4D,RALA,NME7 ,MYO5A,FBN1,GPHN,PIK3C
3,NAV2,MYO1E,ALK,COL25A1 ,ERCC6L2,HLCS ,MAP3K9 ,MYO3B,
MYO5C, TNIK,NEK4 ,EGFR,CDK12 ,PRKACB,NEK7 ,ATP2B2,NTRK3
,FLT1,GK,THRAP3,EVAL1C,DGKI ,NELL2,PRKD1,PAK1,EPHA7 ,A
DSS2,RAPGEF2,RUNX2,FGF12,CPS1,TAOK3,AGK,RANBP17,UBE
2L3,SYN2,TYW1,LRGUK,SEPTIN9,DNAHG6 ,KI1F4A,DHX32 ,UBE2G
1,APP,ABCB5,ADK,RPS6KA2,DCLK1, SEMASA , AURKA, ABCG8 ,MA
P4K4 ,ABCD2 ,BMPR1B,PCSK6,RAB8B ,PAK3,TTLL7, ITPKB,PDE1
OA,UBE2E2,HHAT ,DNM3,SCP2,SYN3, PRKCZ ,MSH6 ,RAB27B , ABC
A5,RIPK4 ,MAPK1,KCNJ1,ABCD3,DNAH14,CRISPLD2,UBE20,P1
4K2B,RNGTT,CHD6,STK38 ,MYLK3,ACSBG1,PAFAH1B1 ,DCAF1, T
LK1,PPIP5K1,ADAMTS3,PAKS,DAPK1,NAV3,ACSM2B, STK32B ,M
AGI1,ALPK2,DNAH11,RAB22A ,MELK,CLPX, SMARCA4 ,EFTUD2,U
BE2R2,BLK,COL23A1,0LA1,ATRX,NUAK1,ABL1,PRKAAL,DROSH
A,TTLL5,MAST4,DNAH5,GUCY1A2,SLFN11,RAP1A,ACSS3,MY01
0,CAMK4,PLEKHA8,FGF10,PEAK1,LATS2,ATP11C,DHX40,ABCB
7 ,MUSK,ACTR3C,SMARCAD1,ABCC12,PRKCE ,WNK2,DGKB,CD44,
ALPK3,ABCC9,P2RX6,TRI0,COL5A3,NLRP13,RPS6KA3, ATP8A2
,SCG5,RFC1,ATP8A1,STK38L ,ABCC4 ,KI1AA0232 ,FANCM, FARS2
,GTF2F2 ,MARK2 ,MSH2 ,MPPED2,GNAL ,EPHA6 ,ATL1,HIPK3,ABC
A10,GRK3,NOS2,AFG3L2,STK10,MYLK2,GBP6,STK32A ,AK8,EG
FLAM, TARS3 ,MTHFD1L ,AQR,BLM,NRK,MAGI3,ADCY10,MYLK4,A
TP9A,CDC42BPB,VRK1,GNAI1,BMP2K,PDEGC,HMGB1,GNAQ, FGF
9,DSTYK,PFKFB4 ,NIN,DNAH8, TRIT1,SMARCA2,CGAS,SMOC2, 1
DE,KIF21A,KIF15,RERGL,,BTAF1,PEX6,NEK10,MX1,COL5A1,C
FTR,NELL1,ATP10B,MAP4K3,MYO3A,UBE2E1,CDC42BPA,MAPK1
0,TRPM6,PRKCH, HUNK,NLRC5,MKNK1,DMC1,PSMA1 ,MOK,RALB,
MYO1D,ROCK1,LYN,CTSB,KIF11,ADA2,CHKA,RRAGD,CRACR2A,
INSR,NEK6,COLQ,PIGK,ABCA4,ERN2 ,SAMHD1 ,ENPP1,ENTPDS5,
UCK2,CSNK2A1,HCN1,PRKG1, INO80,KI1F21B,ABCG1,HADHA,PS
AP ,ROR2,CFH,ACTR2,RI0K1,PRKAA2 ,DIRAS2,RAB12,KIFC1,R
EG4 ,MORC2,HIPK1,DGKK,FICD,CENPE, TUBB6,AKT3,JAK2,FST
L1,MPPE1,ARL11,ADAMTS5,PRKCB,KIF6,ABCC8,RFC2,NRBP1,
ATP2B1,GAP43, 1ARS2,ASS1,SAR1A,ADCY9,MAST2 ,HPSE2 ,MAP
2K6 ,DGKG,MY018B,CEMIP ,MAPK8 ,UBE2J2 ,RAPGEF4 ,HFM1 ,MYH
13,ATP13A3,UBE2QL1,ACACA,ST8S1A4,ARL4C,ADGRB1 ,MAP3K
5,MAP3K4,PKN2,PDE2A,RAB38,SDCBP ,PASK,FGR, TRIM23,ATP
6V1B2,TOP1,EPHA4,PPIP5K2,NTRK2,ACSM2A,POSTN, TRPM7 ,P
TK2,MARK4 ,DNAH10,RUNX1,HKDC1,MDN1,FYN,BUB1,NLRP14 A
RL13B,SCN8A,ATP9B,UGP2 ,MAPK9,ROR1,EPHB1,DDX10,ADCK1
,RPS6KA5,NRP1,PRKCA, GBP4 ,NLRP4 ,PCCA,POR,ABCAG,EFL1,




BCR,RERG,NLRP8,KIF16B,SNRK,STK36,RRAS2,,GNA14 ,RABL2A
,EPHB2,CSNK1G1,DPH6,MYO5B, CDK14 ,MET , CAMK1G, KALRN,GN
AS,LAMA1 ,MFHAS1,DHX29,BMP7,CHIT1,DNAH3,AK3,DDX6,UPR
T,DNAH17,ABL2,TTLL11,SLIT2,CMPK1,ERBB4,PRKCQ,MYH15,
AK9,NOS1,CHD9,MTREX, VCAN,RAB27A,SLIT3,KIF13A,DNAH9,
MYO9B,0RC4,LARS2 ,RAD51B,CAMK1D,AK2,FER,OARD1,SPOCK3
,AGAP1,ROCK2,NARS2 ,RAB31,PDK1,KIF7,CLCN5,PNPLA3,HSP
A12A,STK3,PNPLA8 ,HNRNPU, IGF1R,PRKAG2,ATP10A,SEPTING
,DNM1L

G0:00
03779

actin
binding

1.21349
9175922
5245e-8

NEBL ,MYO9A,SVIL,TLN2 ,MICAL3,RDX,MYO5A ,KCNMAL,SPIRE1
,FGD4 ,MYO1E,PARVB,MY03B,MYO5C,EGFR ,MACF1,CTNNA3,DIA
PH3,PHACTR1,CTNNAL1,EPB41L3,PHACTR2,CACNB2,VCL , FMN2
,HOMER2,CTNNA2,TRPC5,CALD1,SNTG2,KLHL1 ,MRTFA,COBL ,A
BLIM1,CORO2B,LIMCH1,FMN1,TPM1,NF2,CTNNAL1,PPP1R9A, MR
TFB,MPRIP,ENAH,SYNE2,AIF1L,LDB3,DST,XIRP2,ABL1,GAS2
,MY010,SYNE1,ACTR3C, PRKCE, STK38L, TMOD2,SNTG1,MYOM2,
KLHL4 ,H1P1,PDLIMS,PHACTR3,MYRIP,MYOM1,PLS1,MYO3A,PR
KN, AFAP1,MYO1D,SHROOM3,FLNB,UTRN, INO80 ,MICALL2,TLNR
D1,ACTR2,PACRG,VASP, 1QGAP1,LASP1,ANLN,SMTN,USH1C, SH
ROOM2 ,MY018B, IMPACT ,MYH13,WASF3,NCK1,TNNI1,TRPM7 ,PT
K2,DIAPH1,CYFIP1,PSTPIP2,CCDC88A,SNTB1,RAI14,SPTB,M
YO5B,NRAP,ABL2 ,PKNOX2,FHOD3, IPP ,ANTXR1,MYH15,GAS2L1
,MY09B,FER,SNTB2,EPS8,WASHC1 ,HNRNPU

G0:00
05085

guanyl-
nucleotide
exchange
factor
activity

4.13477
1020392
312e-8

BCAR3,FGD4,RIN2,DOCK10,DENND1A,DOCK2 ,RALGPS1 ,RAPGEF
2 ,HERC2,RAPGEF5,DOCK8,RAP1GDS1 ,ARHGEF17 ,ECT2L ,RASGR
F2,RGL1,TIAM1,ARHGEF12,R1C8B,DOCK4 ,RAP1A,DENND2B,RA
SGRF1,DENNDA4C,EGF, TRIO,MCF2L ,ARHGEF7 ,HERC1,KNDC1,DO
CK5,PLCE1,VAV1, IQSEC1,RIN3,SH3BP5,D0OCK1,PSD3,FARP1,
NGEF,ALS2,DOCK9,VAV3, ITSN2 ,ARHGEF28 ,DENND2C ,E1F2B3,
ARFGEF1,RALGPS2,RASGRP1,RASGEF1C,NET1,MADD,ARFGEF3,
RAPGEF4 ,DNMBP,CYTH4 ,RASGEF1B,CCDC88A,SH2D3C,DOCK3,B
CR,ELMO1,KALRN,TIAM2,GAPVD1,WDR41,ARHGEF11,RAB3GAP2
,AKAP13

G0O:00
16301

kinase
activity

9.79479
7760977
386e-8

MTOR, ULK2 ,NLK,KSR1,NME7,PI1K3C3,ALK,MAP3K9,MYO3B, TNI
K,NEK4 ,EGFR,CDK12,PRKACB,NEK7,SGMS1,NTRK3,FLT1,GK,D
GKI,PRKD1,PAK1,EPHA7,TAOK3,AGK, LRGUK, ADK,RPS6KA2,DC
LK1,AURKA,MAP4K4 ,BMPR1B,PAK3, ITPKB,PRKCZ,RIPK4 ,MAPK
1,P14K2B,STK38,MYLK3,EFEMP1,DCAF1,TLK1,PPIP5K1,PAKS
,DAPK1,STK32B,ALPK2 ,MELK ,MAPKAP1,BLK,NUAK1,ABL1,PRK
AA1l,MAST4,CAMK4,PEAK1,LATS2,MUSK,PRKCE,WNK2,DGKB, AL
PK3,TRI0,RPS6KA3,LTBP1,STK38L ,MARK2 ,EPHAG , SH3KBP1,H
1PK3,CDKN2C, GRK3,STK10,MYLK2,CCND3, STK32A,AK8,CRIM1
,NRK,MAGI3,MYLK4,CDC42BPB,VRK1,BMP2K,DSTYK, PFKFB4 ,N
EK10,MAP4K3,MYO3A ,AKAP10,CDC42BPA ,MAPK10, TRPM6 , PRKC
H,HUNK, MKNK1,MOK,ROCK1,LYN,CHKA, INSR,NEK6 ,ERN2,UCK2
,CSNK2A1,PRKG1,ROR2,RI0K1,SOSTDC1,PRKAAZ ,HIPK1,DGKK
,AKT3,JAK2,PRKCB,BRD4 ,NRBP1,MAST2 ,MAP2K6 ,DGKG , MAPK8
,MAP3K5,MAP3K4 ,PKN2, PASK,FGR, TOP1,EPHA4 ,PPIP5K2 ,NTR
K2,TRPM7 ,PRKAB1,PTK2,MARK4 ,CNKSR1 ,HKDC1,FYN,BUB1,MA
PK9,ROR1,EPHB1,ADCK1,RPS6KA5,NRP1,PRKCA,BCR, SNRK, PG
M2L1,STK36,EPHB2,CSNK1G1,CDK14 ,MET ,DLG2,CAMK1G,MAGI
2,KALRN,AK3,ABL2,CMPK1,ERBB4,PRKCQ,AK9, CAMK1D,PIK3R
3,AK2,FER,FGGY,ROCK2,PDK1,STK3, IGF1R,PRKAG2 ,AKAP13

G0:00
00166

nucleotide
binding

1.29702
4524827
3205e-7

MTOR, ABCA13,MYO9A,ULK2 ,NLK,LONP2,KSR1,MX2,ARL15,MIC
AL3,NUBPL ,PDE4D,RALA,NME7 ,MYO5A ,GPHN, PIK3C3,NAV2,MY
O1E,ALK,ERCC6L2,HLCS,MAP3K9,MY03B,MYO5C, TNIK,NEK4 ,E
GFR,CDK12,PRKACB,NEK7 ,ATP2B2,NTRK3,FLT1,GK, THRAP3,D
GK1,PRKD1,PAK1,GMDS,EPHA7 ,ADSS2 ,RAPGEF2 ,RUNX2,CPS1,
TAOK3,AGK,RANBP17,UBE2L3,SYN2,TYW1, LRGUK,SEPTIN9,DN
AH6 ,K1F4A,DHX32,UBE2G1,ABCB5, ADK,RPS6KA2 ,KDM1B,DCLK
1,PARP15,AURKA,ABCG8,MAP4K4 ,ABCD2 ,BMPR1B,RAB8B, PAK3
,TTLL7, ITPKB,PDE10A, UBE2E2 ,HHAT ,RNLS,DNM3,SCP2,SYN3
,PRKCZ ,MSH6 ,RAB27B ,ABCA5,RIPK4 ,MAPK1,KCNJ1,ABCD3,DN
AH14 ,UBE20,P14K2B,RNGTT,CHD6,STK38,MYLK3,ACSBG1,DCA
F1,TLK1,PPIP5K1,PAKS,DAPK1,NAV3,ACSM2B,STK32B ,MAGI 1
,ALPK2,DNAH11,RAB22A ,MELK,CLPX,SMARCA4 ,EFTUD2 ,UBE2R




2,BLK,0LA1,ATRX,NUAK1,ABL1,AGPS,PRKAAL, TTLLS,APLF,M
AST4,DNAH5,GUCY1A2,SLFN11,RAP1A,ACSS3,MY010,CAMK4 , P
EAK1,LATS2,ATP11C,DHX40,ABCB7 ,MUSK,ACTR3C,SMARCAD1,
ABCC12,PRKCE ,WNK2,DGKB ,ALPK3,ABCC9,P2RX6,TRIO,NLRP1
3,RPS6KA3,ATP8A2,SCG5,RFC1,ATP8AL,STK38L ,ABCC4,KIAA
0232 ,FANCM,FARS2,GTF2F2 ,MARK2 ,MSH2 ,MPPED2 ,GNAL , EPHA
6,ATL1,HIPK3,ABCA10,GRK3,NOS2 ,AFG3L2,STK10,MYLK2,GB
P6,STK32A,AK8,GSR, TARS3,MTHFD1L ,AQR,BLM,NRK,MAGI13,A
DCY10,MYLK4,ATPO9A,CDC42BPB,VRK1,GNAI1,BMP2K,PDE6GC,G
NAQ,DSTYK,PFKFB4 ,NIN,DNAH8,TRIT1,SMARCA2,CGAS, IDE,K
IF21A,KIF15,RERGL,BTAF1,PEX6,NEK10,MX1,CFTR,ME2,ATP
10B,MAP4K3,MYO3A ,UBE2E1,CDC42BPA,MAPK10, TXNRD2, TRPM
6,PRKCH,HUNK,NLRC5,DHRS11 ,MKNK1 ,DMC1,MOK,RALB ,MYO1D
,ROCK1,LYN,KIF11,ZBTB33,CHKA,RRAGD, CRACR2A, INSR, NEK
6,DPYD,ABCA4 ,ERN2,SAMHD1,ENPP1,ENTPD5,MOCS2,UCK2,CS
NK2A1,HCN1,PRKG1, INO80,DHRS3,KIF21B,ABCG1,HADHA,ROR
2,ACTR2,RI0K1,PRKAA2,DIRAS2,ERO1B,RAB12,KIFC1,MORC2
,HIPK1,DGKK,FI1CD,CENPE,TUBB6,AKT3,JAK2,ZBTB38,ARL11
,PRKCB,KIF6,ABCC8,RFC2,ZBTB21 ,NRBP1,ATP2B1, 1ARS2,AS
S1,SAR1A,ADCY9,MAST2 ,MAP2K6 ,DGKG,MY018B ,MAPKS8 ,UBE2J
2 ,RAPGEF4 ,HFM1 ,MYH13,ATP13A3,UBE2QL1,ACACA, ARL4C ,MA
P3K5,MAP3K4 ,PKN2 ,PDE2A,RAB38,PASK,FGR, TRIM23 ,ATP6V1
B2,TOP1,TINAG,EPHA4,PPIP5K2 ,NTRK2 ,ACSM2A, TRPM7 ,PTK2
»MARK4 ,DNAH10,RUNX1,SLC27A6,HKDC1,ACOXL ,MDN1,FYN,BU
B1,NLRP14,ARL13B,SCN8A,ATP9B,UGP2 ,MAPK9,ROR1,TET1,E
PHB1,DDX10,ADCK1,RPS6KAS,PRKCA,GBP4 ,NLRP4,FHIT,PCCA
,POR,ABCA6,EFL1,BCR,RERG,NLRP8,KIF16B,SNRK,STK36,RR
AS2,GNA14 ,RABL2A,EPHB2,CSNK1G1,DPH6,MY0O5B,CDK14 ,MET
,CAMK1G,AIFM3,KALRN,ME3,GNAS ,MFHAS1 ,DHX29 ,DNAH3, AK3
,DDX6 ,UPRT ,DNAH17 ,ABL2,TTLL11,CMPK1,ERBB4,PRKCQ,MYH
15,AK9,NOS1,CHD9 ,MTREX,RAB27A,KIF13A,DNAH9,MYO9B,0R
C4,LARS2,RAD51B,CAMK1D,AK2,FER,CHFR,AGAP1,ROCK2,NAR
S2,RAB31,PDK1,KIF7,CLCN5,PNPLA3,HSPA12A,STK3, PNPLA8
,HNRNPU, IGF1R,KCNAB1,PRKAG2,ATP10A, SEPTING,DNM1L

G0:19
01265

nucleoside
phosphate
binding

1.37978
3838549
978e-7

MTOR,ABCA13,MYO9A,ULK2 ,NLK,LONP2,KSR1,MX2,ARL15,MIC
AL3,NUBPL,PDE4D,RALA,NME7 ,MYO5A,GPHN,PIK3C3,NAV2 ,MY
O1E,ALK,ERCC6L2,HLCS,MAP3K9,MY03B,MYO5C, TNIK,NEK4 ,E
GFR,CDK12,PRKACB,NEK7 ,ATP2B2,NTRK3,FLT1,GK, THRAP3,D
GK1,PRKD1,PAK1,GMDS,EPHA7 ,ADSS2 ,RAPGEF2 ,RUNX2,CPS1,
TAOK3,AGK,RANBP17,UBE2L3,SYN2,TYW1, LRGUK,SEPTIN9,DN
AH6 ,K1F4A,DHX32,UBE2G1,ABCB5, ADK,RPS6KA2 ,KDM1B,DCLK
1,PARP15,AURKA,ABCG8 ,MAP4K4 ,ABCD2 ,BMPR1B,RAB8B, PAK3
,TTLL7, ITPKB,PDE10A, UBE2E2 ,HHAT ,RNLS,DNM3,SCP2,SYN3
,PRKCZ ,MSH6 ,RAB27B ,ABCA5,RIPK4 ,MAPK1,KCNJ1,ABCD3,DN
AH14 ,UBE20,P14K2B,RNGTT,CHD6,STK38,MYLK3,ACSBG1,DCA
F1,TLK1,PPIP5K1,PAKS5,DAPK1,NAV3,ACSM2B,STK32B,MAGI1
,ALPK2,DNAH11,RAB22A ,MELK,CLPX,SMARCA4 ,EFTUD2 ,UBE2R
2,BLK,0OLA1,ATRX,NUAK1,ABL1,AGPS,PRKAAL, TTLL5,APLF M
AST4 ,DNAH5,GUCY1A2,SLFN11,RAP1A,ACSS3,MY010,CAMK4 , P
EAK1,LATS2,ATP11C,DHX40,ABCB7 ,MUSK,ACTR3C,SMARCAD1,
ABCC12,PRKCE,WNK2,DGKB ,ALPK3,ABCC9,P2RX6,TR10,NLRP1
3,RPS6KA3,ATP8A2,SCG5,RFC1,ATP8AL1,STK38L ,ABCC4,KIAA
0232 ,FANCM,FARS2,GTF2F2 ,MARK2 ,MSH2 ,MPPED2 ,GNAL , EPHA
6,ATL1,HIPK3,ABCA10,GRK3,NOS2,AFG3L2,STK10,MYLK2,GB
P6,STK32A,AK8,GSR, TARS3 ,MTHFD1L ,AQR,BLM,NRK,MAGI3,A
DCY10,MYLK4,ATPO9A,CDC42BPB,VRK1,GNAI1,BMP2K,PDE6GC,G
NAQ,DSTYK,PFKFB4 ,NIN,DNAH8,TRIT1,SMARCA2,CGAS, IDE,K
IF21A,KIF15,RERGL,,BTAF1,PEX6,NEK10,MX1,CFTR,ME2,ATP
10B,MAP4K3,MYO3A ,UBE2E1,CDC42BPA, MAPK10, TXNRD2, TRPM
6,PRKCH,HUNK,NLRC5,DHRS11,MKNK1 ,DMC1,MOK,RALB ,MYO1D
,ROCK1,LYN,KIF11,ZBTB33,CHKA,RRAGD,CRACR2A, INSR,NEK
6,DPYD,ABCA4 ,ERN2,SAMHD1,ENPP1,ENTPD5,MOCS2,UCK2,CS
NK2A1,HCN1,PRKG1, INO80,DHRS3,KIF21B,ABCG1,HADHA,ROR
2,ACTR2,RI0K1,PRKAA2,DIRAS2 ,ERO1B,RAB12,KIFC1,MORC2
,HIPK1,DGKK,FICD,CENPE, TUBB6 ,AKT3,JAK2,ZBTB38,ARL11
,PRKCB,KIF6,ABCC8,RFC2,ZBTB21 ,NRBP1,ATP2B1, 1ARS2,AS




S1,SAR1A,ADCY9,MAST2 ,MAP2K6 ,DGKG,MYO18B,MAPK8 ,UBE2J
2 ,RAPGEF4 ,HFM1 ,MYH13,ATP13A3,UBE2QL1,ACACA, ARL4C ,MA
P3K5,MAP3K4 ,PKN2 ,PDE2A,RAB38,PASK,FGR, TRIM23 ,ATP6V1
B2,TOP1,TINAG,EPHA4,PPIP5K2 ,NTRK2 ,ACSM2A, TRPM7 ,PTK2
»MARK4 ,DNAH10,RUNX1,SLC27A6,HKDC1,ACOXL ,MDN1,FYN,BU
B1,NLRP14,ARL13B,SCN8A,ATP9B,UGP2 ,MAPK9,ROR1,TET1,E
PHB1,DDX10,ADCK1,RPS6KAS,PRKCA,GBP4 ,NLRP4,FHIT,PCCA
,POR,ABCA6,EFL1,BCR,RERG,NLRP8,KIF16B,SNRK,STK36,RR
AS2,GNA14 ,RABL2A,EPHB2,CSNK1G1,DPH6,MY0O5B,CDK14 ,MET
,CAMK1G,AIFM3,KALRN,ME3, GNAS ,MFHAS1 ,DHX29,DNAH3 , AK3
,DDX6,UPRT ,DNAH17,ABL2,TTLL11,CMPK1,ERBB4,PRKCQ,MYH
15,AK9,NOS1,CHD9 ,MTREX,RAB27A,KIF13A,DNAH9,MYO9B,0R
C4,LARS2,RAD51B,CAMK1D,AK2,FER,CHFR,AGAP1 ,ROCK2 ,NAR
S2,RAB31,PDK1,KIF7,CLCN5,PNPLA3,HSPA12A,STK3, PNPLA8
,HNRNPU, IGF1R,KCNAB1,PRKAG2,ATP10A, SEPTING,DNM1L

G0:01
06310

protein
serine
kinase
activity

1.39106
7658976
6532e-7

MTOR, ULK2,NLK,KSR1,MAP3K9,MYO3B, TNIK,NEK4,CDK12,PRK
ACB,NEK7,PRKD1,PAK1,TAOK3,RPS6KA2,DCLK1 , AURKA ,MAP4K
4 ,PAK3,PRKCZ ,RIPK4 ,MAPK1,STK38,DCAF1, TLK1,PAK5, DAPK
1,STK32B,ALPK2 ,MELK,NUAK1 ,PRKAA1,MAST4,CAMK4 ,LATS2,
PRKCE ,WNK2 ,ALPK3,TR10,RPS6KA3,STK38L ,MARK2 ,HIPK3,ST
K10, STK32A,NRK,MYLK4,CDC42BPB,VRK1,BMP2K,DSTYK,NEK1
0,MAP4K3 ,MYO3A,CDC42BPA ,MAPK10, TRPM6 , PRKCH , HUNK , MKN
K1,MOK,ROCK1,NEK6,ERN2,CSNK2A1,PRKG1,RI0K1,PRKAA2 ,H
I1PK1,AKT3,PRKCB,MAST2 ,MAP2K6 , MAPK8 ,MAP3K5 ,MAP3K4 , PK
N2,PASK, TRPM7 ,MARK4 ,BUB1 ,MAPK9,RPS6KAS , PRKCA ,BCR, SN
RK,STK36,CSNK1G1,CDK14 ,CAMK1G, KALRN, PRKCQ, CAMK1D,RO
CK2,STK3

GO:00
16773

phosphotra
nsferase
activity,
alcohol
group as
acceptor

1.50833
9820510
8067e-7

MTOR, ULK2 ,NLK,KSR1,PIK3C3,ALK,MAP3K9,MYO3B, TNIK,NEK
4 ,EGFR,CDK12,PRKACB,NEK7 ,NTRK3,FLT1,GK,DGKI ,PRKD1,P
AK1,EPHA7,TAOK3,AGK, ADK,RPS6KA2 ,DCLK1 ,AURKA ,MAP4K4 ,
BMPR1B,PAK3, ITPKB,PRKCZ,RIPK4 ,MAPK1,P14K2B,STK38 ,MY
LK3,EFEMP1,DCAF1,TLK1,PAK5,DAPK1,STK32B,ALPK2 ,MELK,
BLK,NUAK1,ABL1,PRKAAL1,MAST4,CAMK4 ,PEAK1,LATS2 ,MUSK,
PRKCE ,WNK2,DGKB,ALPK3,TRI0,RPS6KA3,LTBP1,STK38L ,MAR
K2,EPHA6 ,HIPK3,GRK3,STK10,MYLK2,CCND3,STK32A,CRIM1,
NRK,MYLK4 ,CDC42BPB,VRK1,BMP2K,DSTYK, PFKFB4 ,NEK10 ,MA
P4K3,MYO3A,CDC42BPA ,MAPK10, TRPM6, PRKCH , HUNK , MKNK1 ,M
OK,ROCK1,LYN,CHKA, INSR,NEK6,ERN2,UCK2,CSNK2A1,, PRKG1
,ROR2,RI0K1,SOSTDC1,PRKAA2 ,HIPK1,DGKK,AKT3,JAK2 ,PRK
CB,BRD4,NRBP1,MAST2,MAP2K6 , DGKG , MAPK8 ,MAP3K5 , MAP3K4
,PKN2,PASK,FGR,TOP1,EPHA4 ,NTRK2, TRPM7 ,PRKAB1,PTK2 ,M
ARK4 ,HKDC1,FYN,BUB1,MAPK9,ROR1,EPHB1 ,ADCK1,RPS6KAS,
NRP1,PRKCA,BCR,SNRK,PGM2L1,STK36,EPHB2,CSNK1G1,CDK1
4 ,MET,CAMK1G,KALRN,ABL2,ERBB4,PRKCQ,CAMK1D,PIK3R3,F
ER,FGGY,ROCK2,PDK1,STK3, IGF1R,PRKAG2,, AKAP13

G0:00
04674

protein
serine/thr
eonine
kinase
activity

5.28308
8762016
135e-7

MTOR, ULK2 ,NLK, KSR1,MAP3K9,MYO3B, TNIK,NEK4 ,EGFR,CDK1
2 ,PRKACB,NEK7,PRKD1,PAK1,TAOK3,RPS6KA2 ,DCLK1 ,AURKA,
MAP4K4 ,BMPR1B, PAK3,PRKCZ ,RIPK4 ,MAPK1,STK38,MYLK3,DC
AF1,TLK1,PAKS,DAPK1,STK32B,ALPK2,MELK,NUAK1,PRKAAL,
MAST4 ,CAMK4,LATS2,PRKCE,WNK2,ALPK3,TR10,RPS6KA3,LTB
P1,STK38L,MARK2,HIPK3,GRK3,STK10,MYLK2,CCND3,STK32A
,NRK,MYLK4 ,CDC42BPB, VRK1,BMP2K,DSTYK,NEK10,MAP4K3 ,M
YO3A,CDC42BPA ,MAPK10, TRPM6 , PRKCH , HUNK , MKNK1 ,MOK,ROC
K1,NEK6,ERN2,CSNK2A1,PRKG1,RI0K1,SOSTDC1, PRKAA2 ,HIP
K1,AKT3,PRKCB,BRD4,MAST2 ,MAP2K6 ,MAPK8 ,MAP3K5 , MAP3K4
,PKN2,PASK, TOP1, TRPM7 ,MARK4 ,BUB1,MAPK9, ADCK1 ,RPSG6KA
5,PRKCA,BCR, SNRK, STK36 ,CSNK1G1,CDK14 ,CAMK1G,KALRN, P
RKCQ,CAMK1D,ROCK2,STK3,PRKAG2 ,AKAP13

G0:00
45296

cadherin
binding

0.00000
3500060
7915707
286

RDX,ERC1,EPS15L1,CDH8,CRKL,PTPRJ,EGFR,MACF1,CTNNA3,
DIAPH3,SND1,CDH4,CAST,CTNNAL1,SEPTIN9,VCL ,CD2AP,CTN
NA2,LARP1,CALD1,PDXDC1,STK38,CTNNAL,CDH7 ,MRTFB,MPRI
P,CDH11,USP8,0LA1,PTPRT,CDH18,ZC3HAV1,CDHR3,PTPRO, S
TXBP6,CTNND2 ,MARK2 ,EPN2,ANK3,CDH20,TJP1,PACSIN2,PDL
IM5,LRRFIP1,CDH23,PKP1,DOCK9,PTPRB,BZW1,FLNB,ESYT2,
SH3GLB1,SNX9,CDH26,VASP, 1QGAP1,LASP1,ANLN,ZC3H15,SE
RBP1,0LFM4, 1TGA6,UBAP2 ,EFHD2,STAT1,ABI11,PARK7,PPME1




,PKN2 ,NCK1,NUMB,KTN1,CDH5,MPP7 ,ASAP1,CDH9,CDH2,CDH1
2,CDH17,CDH13,DHX29,GAPVD1,DDX6,NDRG1,FER,PCMT1

G0-00 | GTPase 0.00000 | GARNL3,MYOOA, PLCB1, DLCL, ARHGAP26, RINZ , ARHGAP24 , RGS3
05096 | activator | 7523794 | .DOCK2.RABEP1,TBC1D19,RAPGEF2,ADGRB3,RALGAPAL, TBCD,
S ARHGAPA4 ,RANBP2 ,RGS20 .. RAP1GDS1 , ARHGAP32 , RGS9 , RABGAP
activity 3058726 | || 1Bc1p22A, CHNL, ARAP2 ., ARHGEF12, TBC1DO , RANBPAL , TBCL
225 D5.DOCK4 , ASAP2 ,RGS12,DOCK5 , EVI5 . RALGAPA2 , SGSM1 . TBC1
D4.RIN3, ARHGAP42 , GNAQ, DOCK1 , RAP1GAP , SRGAP2 , SEC23B, T
BC1D13,ALS2,RACGAP1,VAV3, ARHGAP28 , ARHGAP31 . 1QGAP1. S
IPALL2.AGAPO , ARHGAP12 , ASAP1, TBC1D1,NRP1,BCR, RGS6, AR
FGAP3, SRGAP3 .RGPD4, TIAM2,, GAPVD1 ,RGPD2, S IPA1L 3, ARHGE

F11,MYO9B, STARD13, AGAP1, RGS8 ,RGS7 , RAB3GAP2 , DNMLL
G0-00 | calmodulin | 0.00002 | KCNH5,UNCI13C,PLCB1, MYO5A, ARPP21, MYOLE, MYOSC, SPATALY
05516 | binding 1801266 | »ATP2B2,PDELC, INVS,SLCBA3,CACNALC, PHKB, SYT1,SLC8AL,
5787859 | PDELA, ITPKB, CALD1,RYR3, EWSR1,RASGRF2, DAPKL, SLC24A4,
RYR2 ,KCNH1 ,MYO10, CAMKA . ASPM, NOS2 ., MYLK2 , MBP . TJP1, STR
17 N,UNC13B,PCP4, MAP2 , MYO3A , MKNK1, KCNQ3 , KCNN3 . MYO1D , PC
NT ,MAP6 , 1QGAP1 , TRPVS , ATP2B1 , GAP43, MYH13, SNTB1 ,MYOSB

,CAMK1G. MYH15 ,NOS1 ,MYO9B , KCNQS , CAMK1D , SNTB2

G0-00 | small 0.00002 | MTOR, ABCAL3, MYOOA, ULK2,NLK, LONP2, KSRL,MX2, ARL15 . MIC
36094 | molecule 5521692 | AL3,NUBPL, ITPR2, PDE4D, RALA,NME7 ,MYOSA , ALDH1A2 , GPHN,
M PIK3C3,NAV2, MYO1E, ALK . ERCC6L2 , HLCS , EGLN3, MAP3K9 , MYO
binding 6282198 3B, MOCOS , MYOSC , TNIK , NEK4 , EGFR . CDK12 , PRKACB , NEK7 . ATP

2B2,NTRK3,FLT1,GK, THRAP3,DGKI ,PRKD1,PAK1,GMDS , EPHA7
,ADSS2,GRAMD1B,RAPGEF2,RUNX2,CPS1,TAOK3,AGK,RANBP17
,UBE2L3,SYN2,TYW1,LRGUK,GRM7 ,SEPTIN9 ,DNAH6 ,KIF4A,DH
X32,UBE2G1,ABCBS5,ADK,RPS6KA2,KYNU,KDM1B,DCLK1 , PARP1
5,AURKA,ABCG8,MAP4K4 ,ABCD2,BMPR1B,RAB8B,PAK3,TTLL7,
ITPKB, TRPC5,PDE10A,UBE2E2 ,HHAT ,RNLS,,DNM3,CUBN, SCP2,
SYN3,PRKCZ ,MSH6 ,RAB27B ,ABCA5,PDXDC1,RIPK4 ,MAPK1,KCN
J1,ABCD3,DNAH14,TRPC7 ,UBE20,P14K2B,RNGTT,CHD6,STK38
,MYLK3,ACSBG1,DCAF1,TLK1,PPIP5K1,PAK5,DAPK1,NAV3,AC
SM2B,STK32B,MAGI1,ALPK2,DNAH11,RAB22A ,MELK, CLPX, SMA
RCA4 ,EFTUD2,UBE2R2,BLK,OLA1,ATRX,NUAK1,ABL1,AGPS,SL
C1A1,PRKAAL1,TTLL5,APLF,MAST4,DNAH5,GUCY1A2,SLFN11,R
AP1A,ACSS3,MY010,CAMK4 ,MANBA, PEAK1,LATS2,ATP11C, DHX
40,ABCB7 ,MUSK,ACTR3C,SMARCAD1 ,ABCC12,PRKCE ,WNK2,DGK
B,ALPK3,ABCC9,P2RX6,TRIO,NLRP13,RPS6KA3,ATP8A2,SCG5
,RFC1,SLC2A3,ATP8A1,STK38L ,ABCC4,KI1AA0232,FANCM, FAR
S2,GTF2F2 ,MARK2 ,MSH2 ,MPPED2 ,GNAL , EPHAG ,ATL1 ,HIPK3,A
BCA10,GRK3,NOS2,AFG3L2,STK10,MYLK2 ,GBP6,STK32A,AKS8,
GSR, TARS3,MTHFD1L ,AQR,BLM,NRK,MAGI3,ADCY10,MYLK4 ,AT
P9A,CDC42BPB,VRK1,GNAI1,BMP2K,PDE6GC,GNAQ,DSTYK, PFKF
B4 ,NIN,DNAH8,TRIT1,GADL1,SMARCA2,CGAS, IDE,KIF21A,KI
F15,RERGL,BTAF1,PEX6,NEK10,MX1,CFTR,ME2,ATP10B,UBR1
»MAP4K3,MYO3A,UBE2E1 ,CDC42BPA ,MAPK10, TXNRD2, TRPM6 , P
RKCH, HUNK,NLRC5,DHRS11 ,MKNK1,DMC1 ,MOK,RALB,MYO1D,RO
CK1,LYN,KIF11,ZBTB33,CHKA,RRAGD,CRACR2A, INSR,NEK6,D
PYD,0SBPL10,RPH3A,ABCA4 ,ERN2,SAMHD1 ,ENPP1,ENTPD5,MO
CS2,UCK2,CSNK2A1,HCN1,PRKG1,GRIN2B, INO8O,ETNPPL ,DHR
S3,KIF21B,ABCG1,HADHA,ROR2,KL ,ACTR2,R10K1,PRKAA2,DI
RAS2,ER01B,RAB12,KIFC1,MORC2,THNSL2 ,HIPK1,DGKK,FICD
,CENPE, TUBB6 ,AKT3,JAK2,ZBTB38,ARL11,PRKCB,GOT2,KIF6
,ABCC8,RFC2,zBTB21,NRBP1,ATP2B1, 1ARS2,ASS1,SAR1A,AD
CY9,MAST2,ERLIN2,SDS,MAP2K6 ,DGKG,MY018B,CBLIF,PARK7
,MAPK8 ,UBE2J2,RAPGEF4 ,HFM1 ,MYH13,ATP13A3,DHTKD1, UBE
20QL1,ACACA,ARLAC,RXRA,MAP3K5,MAP3K4 ,PKN2 ,PDE2A,RAB3
8,PASK,FGR,TRIM23,ATP6V1B2,TOP1, TINAG,EPHA4 ,PP1P5K2
,NTRK2,ACSM2A,COLEC12,TRPM7,PTK2 ,MARK4 ,DNAH10, RUNX1
,SLC27A6 ,HKDC1,ACOXL ,MDN1,FYN,BUB1,NLRP14,ARL13B,SC
N8A,ALB,ATP9B,UGP2,MAPK9,ROR1,TET1,EPHB1,DDX10,ADCK
1,RPS6KAS,PRKCA,GBP4 ,NLRP4,FHIT,PCCA,POR,ABCAG,EFL1
,BCR,RERG,NLRP8,KIF16B,SNRK,STK36 ,MB,CYP4B1,RRAS2,G
NA14,RABL2A,EPHB2,CSNK1G1,DPH6,MYO5B, CDK14 ,MET , CAMK
1G,AIFM3,KALRN,ME3,GNAS ,MFHAS1 ,DHX29,ASTN2,DNAH3 , AK
3,DDX6,UPRT,DNAH17 ,ABL2,TTLL11,CMPK1,PLCL1,ERBB4,PR




KCQ,MYH15,AK9,NOS1,GLDC,CHD9 ,MTREX,RAB27A ,KIF13A,DN
AH9 ,MYO9B,0RC4,LARS2 ,RAD51B,CAMK1D,AK2,FER,O0SBPL5,C
HFR,0SBPL6,0ARD1 ,AGAP1,ROCK2 ,NARS2 ,RAB31,PDK1,KIF7,
CLCN5,PNPLA3,HSPA12A,STK3,PNPLA8,HNRNPU, IGF1R ,KCNAB
1,PRKAG2,ATP10A,SEPTING,DNM1L

G0:00
16772

transferas
e
activity,
transferri
ng
phosphorus
containing
groups

0.00004
8033788
3263100
1

MTOR, ULK2 ,NLK,KSR1,NME7,GPHN,PIK3C3,ALK,MAP3K9,MYO3
B, TNIK,NEK4,EGFR,CDK12,PRKACB,NEK7 ,GNPTAB, SGMS1,NTR
K3,FLT1,GK,DGKI,PRKD1,PAK1,EPHA7,TAOK3,AGK, LRGUK,AD
K,RPS6KA2,DCLK1,AURKA,MAP4K4 ,BMPR1B,PAK3, ITPKB,PRKC
Z ,RIPK4 ,MAPK1,P14K2B,RNGTT,STK38,MYLK3, EFEMP1,DCAF1
, TLK1,PPIP5K1,PAKS,DAPK1,STK32B,ALPK2 ,MELK ,MAPKAP1,
BLK,NUAK1,ABL1,PRKAAL1,MAST4,CAMK4 ,PEAKL,LATS2 ,MUSK,
PRKCE ,WNK2,DGKB ,ALPK3,TRI0,RPS6KA3,LTBP1,STK38L ,MAR
K2 ,EPHAG ,SH3KBP1,HIPK3,CDKN2C,GRK3,STK10,MYLK2,CCND
3,STK32A,AK8,CRIM1,CEPT1,NRK,MAGI3,MYLK4,CDC42BPB,V
RK1,BMP2K,POLR3A,CDS2,DSTYK,PFKFB4 ,CGAS ,NEK10,PIGN,
MAP4K3,MYO3A,AKAP10,CDC42BPA,MAPK10,TRPM6,PRKCH ,HUN
K,MKNK1,POLR1D,MOK,ROCK1,LYN,EIF2B3,CHKA, INSR,NEK6,
ERN2,UCK2,CSNK2A1,PRKG1,ROR2,RI0K1,SOSTDC1, PRKAA2 ,H
1PK1,DGKK,FICD,AKT3,JAK2,PRKCB,BRD4 ,NRBP1,MAST2 , MAP
2K6 ,DGKG ,MAPK8 ,MAP3K5 ,MAP3K4 ,PKN2 ,PASK, FGR, TOP1,EPH
A4 ,PPIP5K2,NTRK2, TRPM7 ,PRKAB1,PTK2 ,MARK4 ,CNKSR1 , HKD
C1,FYN,BUB1,UGP2,MAPK9,ROR1,EPHB1 ,ADCK1,RPS6KAS5 ,NRP
1,PRKCA,FHIT,BCR,TUT4,SNRK,PGM2L1,STK36,EPHB2,CSNK1
G1,CDK14 ,MET,DLG2,CAMK1G,MAGI2,KALRN,AK3,ABL2,CMPK1
,ERBB4,PRKCQ,AK9,CAMK1D,PIK3R3,AK2,FER,FGGY,ROCK2,P
DK1,STK3, IGF1R,PRKAG2,AKAP13

GO:00
46873

metal ion
transmembr
ane
transporte
r activity

0.00007
8687698
9124455
4

CACNA2D3,SLC17A1,SLC24A2 ,KCNH5, ITPR2,KCNMAL ,CHRNA7,
CACNG2,SLC4A10,GRIK3,ATP2B2,TUSC3,SLC39A12,SLC8A3, T
MEM38B,SLC24A3, TRPM1,SLC39A11,CACNALC,CACNB2,TMC1,S
LC8A1,KCNE4,KCNK10,TRPC5,RYR3,KCNJ1, TRPC7 ,NIPAL2,LR
RC38,GRIK4,KCNS3,SLC24A4 ,SCN2A,RYR2,SLCI9C1,SLC1AL,S
LC12A8,KCNH1,ABCC9,0PRM1,CNNM4 ,KCND2 ,NIPA2,CACNALL,
KCNJ15,SCN11A,SLC23A2,SLC39A6 ,KCNH8 ,SLC9A4 ,GRIK2,SL
C30A10,GRIN2A,TRPM6,SLC12A1,KCNQ3,SLC4A4 ,SCN10A,KCN
D3,KCNN3,SLC13A5,CUL5,ZDHHC17 ,KCNC1 ,HCN1,GRIN2B,KCN
K5,SLC40A1,SLC5A12,SLC1A7 ,TRPV5,ABCC8,CACNALE,,ATP2B
1,SLC6A1,SHROOM2,SLC6A11,KCNJ18,SLC5A9,SLC10AG, TRPM
7,GRIK1,SLC9A5,SLC5A1,SCN8A,NCS1,NALCN, TRPM3,SLC39A
8,KCNJ6,CACNG3,SLC1A2 ,KCNIP4,SLC6A3,ASIC2,KCNQ5, CAC
NA2D1,CATSPER2,SLC13A4,KCNAB1

G0:00
30234

enzyme
regulator
activity

0.00008
5048865
6206532
2

BCAR3,SPOCK1,GARNL3,MYO9A,PLCB1,DLC1,ARHGAP26,RIMS1
,FGD4,SPRED1,ALK,RIN2,APC, ARHGAP24 ,DOCK10,EGFR, DENN
D1A,USP14,RGS3,D0OCK2,C5,PHACTR1,RABEP1,DGKI ,CAST,TB
C1D19,RALGPS1,RAPGEF2,ADGRB3, TAOK3,UBE2L3,PPP2R2B,H
ERC2,GRM7,RPTOR,RALGAPAL ,RAPGEF5, TBCD,PPP1R12B,PHAC
TR2,APP,DOCK8,ARHGAP44 ,SERPINAG ,BMPR1B,RANBP2 ,RGS20
,RAP1GDS1,ARHGAP32,RGS9,MRTFA ,MGAT5,RABGAP1L, ITIH5,
PPP1R1C,ARHGEF17 ,NRG3,UBE20,CARD18,TBC1D22A,CHN1,EC
T2L,CCNG2,MOB3B,BIRC6 ,RASGRF2 ,MRTFB,PPP6R3,RGL1, TIA
M1,ARAP2,ARHGEF12,PPP2R5E,RI1C8B, TBC1D9,ADGRV1,BCAS3
,CLPX,RANBP3L,TBC1D5,D0OCK4 ,PSMF1,RAP1A,NRG1,DENND2B
,RASGRF1,PRKCE,ASAP2 ,DENND4C,RGS12,EGF, TR10,NSMAF, S
PRED2 ,RPS6KA3,SCG5,MCF2L ,RFC1,ARHGEF7 ,PPP2R2C ,MARK2
,HERC1,CDKN2C,KNDC1,MNAT1,CCND3,DOCK5,PLCEL1, TGFA,CR
IM1,VAV1, IQSEC1,PHACTR3,BMP2,EVI5,RALGAPA2,SGSM1,TB
C1D4,RIN3,BMP2K,CABIN1,ARHGAP42,GNAQ, SH3BP5 ,CPAMDS,
DOCK1,RAP1GAP,SRGAP2,SEC23B,PSD3, FARP1,MOB1B, UMODL1
,MAPK81P1,TBC1D13,RCAN1,SH3PXD2A,NGEF,ALS2 ,RACGAP1,
DOCK9,VAV3, ITSN2 ,ARHGEF28 ,DENND2C ,ROCK1 , ARHGAP28 ,AR
HGAP31,E1F2B3,MMP16 ,ARFGEF1,RALGPS2 ,RASGRP1,SERPINB
9,PSAP,GPRC5C, PPP2R2A,RASGEF1C, ITPRIP, IQGAP1,FRY,NE
T1,SIPA1L2 ,ALKAL2,MADD,PCNA,ANXA4 ,AGAP9,PPP1R17 ,ARF
GEF3,MAP2K6,AB11,PARK7 ,MAPK8,0AZ2 ,PPME1,NCAPG2,RAPG
EF4,SERPINI2,DBF4B,NCK1,PPP2R3A,DNMBP, TRIM23,CYTH4,
DNMT3L ,RCAN2 ,ARHGAP12,SERPINB10,RASGEF1B,ASAP1,CCDC




88A,FYN,SH2D3C,DOCK3,NCS1,GRM5,TBC1D1,NRP1,BCR, ELMO
1,RGS6,ARFGAP3,FBLN1, SRGAP3,MACROH2A1 ,BCL2L13,RGPD4
,SERPINB2,KALRN,GNAS ,SERPINB7,TIAM2, TNFAIP8,GAPVD1,
WDR41,SLIT2,ERBB4,SERPINB11,RGPD2,SIPA1L3,EFNAS,ARH
GEF11,ESR1,MY09B,PIK3R3,STARD13,A2M,SPOCK3,AGAP1,RG
S8,PSMD2,COL4A3,RGS7,STK3,RAB3GAP2,, PRKAG2 ,AKAP13,DN
M1L

G0:00
05488

0.00015
3739664
3158278

EBNA1BP2,NOTCH2,BCAR3,MTOR,CNTN4, CACNA2D3,SPOCK1,NS
G1,EXOC1L,WwC1,ABCA13, IMMP2L,LRP12,PTPRD,FREM1, TRAP
PC9,BNC2,PVT1,NEBL,LRRC4C,TMTC1,KCNH5 ,MICU2 ,ANKS1B,
POTEG, SMOC1,MY09A ,ULK2 ,NLK,LONP2,UNC13C,LRRC49,SCAP
ER,FTO,KSR1,MGA,RFX7,AGBL1,ZNF236,PLCB1,ZNF536,TTC3
,MX2,TMPRSS2,L1PI,TAFA5,SVIL,TLN2,CLTCL1,ZFPM2,ARL1
5,MICAL3,POTEM, TENM4 ,NUBPL ,L3MBTL4,DLC1, TNRC6B , MGAM
,DPP10,ZDHHC21,PTPRA, ITPR2,RIPOR2,PDE4D ,RDX,RP1,STX
BP1,ERC1,RALA,NME7,SLC44A5,EPS15L1,BCL2 ,MYO5A,0DAD2
,KCNMA1,SYT16,ARPP21 ,PRDM16,ALDH1A2 , ARHGAP26 ,FBN1,L
RFN2,LPCAT2,F13A1,LRRTM4,SETBP1,GPHN,COG5,CDH8,CHRN
A7,DCDC1,R0OBO2,PUDP,RIMS1,PIK3C3,SPIRE1, TENM3,GABRB
3,ZEB1,TMEM132D,AKR1C3,CNTLN, SDCCAG8,RARB,FGD4 ,EXOC
6B, SPRED1,GALNT1,NAV2,ENPEP,SPAG16,MYO1E, TRAPPC8,PL
PPR1,USH2A,CEP192 ,MINAR1,CDC42EP3,LAIR1,TTC33,RIMS2
,PCMTD1,ALK,MI1C0OS10,AUTS2,ADGRE1,PCDH7 ,FOXJ2,CDYL2,
CARMIL1,MCTP1,PJA2,COL25A1,BABAM2,SV2C, PAPPA2,GLIS3
,FANK1,ERBIN,ERCC6L2 ,RHPN2,HACD2,ASTN1,UNC79,HLCS,F
CHO2,RIN2,PARVB,ANO6,CACNG2 ,DLGAP1,NEGR1,ZNF880,GLY
AT ,NAALADL2 ,MLLT3,EGLN3,GPC6,SUSD4,CNTNAP2 ,MAP4 ,MAP
3K9,MY0O3B,MOCOS,SPON1,CPAG,APC, ZMYM4 ,ZNF595 ,HHLA2, T
SHZ3,RBFOX3,DSCAM,MYO5C,RTN1, TCF4 ,CRKL ,SOX5,SETD2,E
RG, ARHGAP24 ,ZNF573,TNIK,URB1,PTPRJ,EFCAB2,0CA2 ,KDM4
C,NEK4,DOCK10,TSHZ2 ,EGFR,ZNF280B,RFX3,DENND1A,USP14
,ANGPT1,CDK12,BACH1 ,MACF1,CTNNA3,PRKACB,NEK7 ,RGS3,N
COR1,RNF220,HMCN2,DOCK2,DIAPH3,ZNF407 ,CCDC138 ,NEDD4
,MYOF ,MAML2 ,MTRF1,SPATA17,SND1,SCAIl ,GNPTAB,CRB1,NSM
CE2,BTBD9,BCL11A,S0X6,FAM83F, TMEM182,PSMB2,SGMS1,CE
CR2,ARMC2,CHSY1,FL11,RPRD1A,PTPN4,CDH4 ,B3GALT5,ATP2
B2,NTRK3,LARGE1,RXFP1,C5,PDE1C,FBXL7,ZFANDG6,CYP2C9,
PHACTR1,DKK2,FLT1,DNAJC13,ZNF648,RFC3,RABEP1, ADAMTS
6,ZNF382,GK, TASP1,FNDC3B,CNTN3, THRAP3 ,MAPKBP1 ,AOAH,
EVA1C,GABRB1,DGKI, INVS,C120RF4,EDAR,GRIA1,CRACD, CAS
T,TTC39B,NUP214 ,NEO1,CNTN6,CABLES1,SLC8A3,UHRF1BP1L
,MALRD1,TOM1L2,NELL2,SEZ6L,PRKD1,TBC1D19,PAK1,GMDS,
EPHA7 ,CTNNAL1,NCOA7 ,KHDRBS2 ,,CHRM3,ADSS2 ,GRAMD1B, RAL
GPS1,SPEN,CHSY3,RAPGEF2,PELI2,LRP2,ADGRB3,DEUP1,RUN
X2,ARSB,FGF12,CPS1,TAOK3,0NECUT1, LDLRAD3,CPEB4, TMEM
38B,AGK,CSTF3,BCKDHB, PRICKLE2 ,RANBP17 ,UBE2L3,LDB2, T
AFA4,SAMDS ,PPP2R2B,BTBD11,PUM3,SYN2,CCL28,SMYD3, PAT
J,TYW1,HERC2,LRGUK, TMEM241,GRM7 ,SEPTIN9 ,RETREG1,RPT
OR,DNAH6,GHR,WDSUB1,EPB41L3,KIF4A,THADA,DHX32,COL4A
2,A1G1,SSBP3,TMEM74 ,RALGAPAL,CELF2,RAPGEFS5,TBCD,NED
D4L ,ADAM32,PPP1R12B,TRPM1,ADAM10,HDAC9,ZHX3,ATF7IP,
UBE2G1, I1L1R1,APBB2,PHACTR2,APP ,ABCB5,ADK,RPS6KA2,SA
MSN1,KYNU,CACNA1C,KDM1B,CACNB2,KLHL13,MTUS1,PHKB,DC
LK1,STAU2,GABRG2,D0OCK8 ,MAPREZ2 ,ZNF600,USP18, SEMASA, S
YT1,VCL,ARHGAP44 ,NTF3,ACER2,PARP15,NDUFAF2,CD2AP ,ZN
F723,AURKA,PARN,TTC29,ST18,PYGO1,SLC8A1,HERPUD2,CCD
C116,SSBP2,PTPRR,SRGAP2C,ANKRD31,F1G4,DUX4, TAFA2 ,MA
RCHF1,CMIP,ABCG8,SERPINAG, PLGRKT , FRMD3,UPP2,CCSER2,
LOXHD1,ECPAS,SRGAP2B,KANK1 ,KCNE4 ,MAP4K4 ,HIVEP2 ,ABCD
2 ,BMPR1B,FMN2,THSD7A,PCSK6 , AKAP6 ,HOMER2 ,ZNF717 ,CTNN
A2 ,HADHB,POTEH,ARNT ,RAB8B,PDZRN4 ,PAK3,RFTN1,PDE1A,Z
NF257,TTLL7,DIP2B,RANBP2,LARP1, ITPKB,TRPC5,RGS20,PD
E10A,UBE2E2,RAP1GDS1,HHAT ,RNLS,CLIC6,CHST8,KICS2,ER
C2,TMEM236,DNM3,NBN, CUBN,SCP2,SYN3, IFT57,PHF21B, INT
S7,RBM47,SUSD6 ,PRKCZ,CALD1,SNTG2,KLHL1,SPOP,BTLA,MA
N2A2,GRB10,RALYL,RYR3,TAF15,DIP2A,MSH6 ,MCPH1 , ARHGAP




32,RAB27B,COL27A1,ZSWIM6 ,FER1L6,ST8SIA5,CNST ,HEATR4
,HECW1,DEFA3,LRRC7 ,MBNL2 ,ADAMTS17,C70RF31,ABCAS, PHF
19,MRTFA, TAF4B,ANKRD33B, COBL , SENP6 ,DUSP22 ,GALNT14,P
DXDC1,EBF2,UBN1,SV2B, YAP1,ESS2,SEM1,NFIA,WDR70,PPM1
L,RIPK4,ZKSCAN5,SHC4,VPS35L ,BRINP1,SCGB2B2 ,MAPK1 ,MG
AT5,CADPS2 ,KCNJ1,ABCD3,RABGAP1L ,SGTB,DNAH14 ,TRPC7 ,A
DAM22 ,USP25,CRISPLD2 ,KMT2E ,ALCAM, PLG, PAPPA,PCGF5,PD
GFD,C20RF88,COPB1,SYT10,ZNRF3,DNAJC21,CCDC150,CA5A,
XXYLT1,MTUS2,PPP1R1C,ABLIM1,CCDC172, 1TGBL1,ARHGEF17
,NRG3,UBE20,SFMBT2,ANKFY1,NCAM1,GFRA1,SYCP1,NIPBL,R
NF17,SLC16A1,SPIDR,GALNT16,P14K2B,RNGTT, IPO11,EWSR1
,GABPA,FAT3,MICU1,ZNF735,COR02B,CARD18,CHD6,STK38, L
CE1F,PTPN13,TBC1D22A,CHN1,SORCS3,MYLK3,ACSBG1 ,KANSL
1,GLP2R,LIMCH1,FMN1,ECT2L ,MBNL1,PAFAH1B1,ATF6,EFEMP
1,TLL1,ZNF684,DCAF1, 1TGB8,STON2,ZFAND3,VPS13D,TLK1,
TPM1,NF2,LRRC38,WDR25,CNKSR2 ,RBFOX1,WDFY4,C10RF21 ,H
IVEP1,CORIN,CTNNALl,PPP1R9A,ANKRD11,EFCAB8,CDH7 ,MOB3
B,BIRC6,AKAP9,KLF15,RASGRF2,PPARA,PPIP5K1,MEIS2, SNX
30,LCLAT1,NFIB,KCNS3,SNX29,ERMP1,MRTFB, PPP6R3,PRTG,
RGL1,SYNJ1,NR5A2 ,ADAMTS3, TIAM1 ,MPRIP,ARAP2,GRM1, FOX
J3,UBE3D,KAZN,RSRC1,PTPRK,ARHGEF12,GABRG1 ,ENAH, PAKS
,ST6GALNAC3, TRERF1,SF3B6,PARD3B,PCDH11Y ,PPP2R5E , PDZ
RN3,KIAA1958,PLA2R1,GIPC2,EIF3D,TMCO4, SEMA3C,DAPK1,
NAV3,SLC24A4,SEC14L1,TMEM108 ,ACSM2B ,AGO2 ,WDHD1,STK3
2B,PHC3,MAGI1,ALPK2,DNAH11,JARID2,SCN2A,RIC8B,TBC1D
9,RAB22A,SORCS1,DNAJC15,AMPH, GATAD2B, CPE, PALS2 ,DYSF
, 1L34,ANK2,STAG2 ,BRWD1,TANC1,THUMPD2 ,ADGRV1,ZNF846,
MELK,BCAS3,RYR2,SYNE2,BBS2,PEBP4,WNT9B,ZNF606 ,MSANT
D4,CLPX,RANBP3L ,NKG7,SEMAGD ,AlF1L ,NBEA,SHOC1 ,DUSP16
,ANKS6 , SRFBP1,SMARCA4 ,MRPS35,CDH11,USP8,LDB3,FABP7,
NOL4 ,PARD3,SLC36A1,MAPKAP1,EFTUD2,TNRC6C,PIAS1,TBC1
D5,SPG21,UBE2R2,BLK,COL23A1,RBM6,EBF1,TNR,OLAL1,DST,
CXADR,DOCK4 ,MBD5,ATRX,NUAK1,PTPRT ,XIRP2,ELAVL4,ABL1
,KLHL32,AGPS ,MX11,PTPN12,HDAC4,0XR1,SLC1A1,PRKAAL,S
DC2,GAS2,SLC12A8,KCNH1, ITGB3BP ,MRPS27 ,LRFN5 ,RIMBP2,
CRTAC1,CRYBG1,DROSHA,TTLL5,APBB1IP,ANO4,L3MBTL3,DMX
L2,EIPR1,APLF,NFAT5,ADAMTS14 ,MAST4 ,DNAH5,GUCY1A2,NB
AS,CDH18,PSMF1,ATE1,SLFN11,RAP1A,GLIS1, TMCO5A,ACSS3
,MORC1,LYRM4 ,MY010,SLC46A3,GPC5,TOX3,ZNHIT6,CAMK4,B
AZ2A ,MANBA , PLEKHA8, INPP5A,CPSF3,FGF10, FBXL13,C20RF4
2,ZC3HAV1,UQCC1,GRID2,CDHR3,TGM1,PEAKL, LATS2 ,NRG1,G
SG1L,KLHL33,CLIP1,ASPM,AP3B1,DENND2B,COL6AS ,EFCABG,
RASGRF1,PAH,ATP11C,GSE1,ZNF438,DHX40,ABCB7,SYNE1,ZB
TB16,MUSK, GALNTL6,KIR3DL2,ZNF675,ACTR3C,GNG7 , SMARCA
D1,SH3GL3,ABCC12,SETDB2,RPF1,PRKCE,FOXK2,SLCO3A1,PG
M5,ASAP2,MED15, SLMAP ,METAP1D,WNK2 ,ESRRG,ZNF718,C120
RF40,DGKB,USP33,DENND4C,CEP83,CERS6,FBN2,CD44 ,RGS12
,ZNF831,PTPRO, EGF,ALPK3,PRRC1,ABCC9,P2RX6,TRI10,PDE3
A,EXT1,STXBP6,COL5A3,NSMAF ,NLRP13,LNPEP,LIMD1,PEX14
,SPRED2 , ADAMTS2 ,RPS6KA3,CTNND2 ,MARCHF8, IFT43,ATP8A2
,SCG5,MTMR3, PTPN2, TRIM5, LHFPL3,PLXNA2 ,POC5,MCF2L ,AT
XN3,RFC1,HTR2C,RIC3,SLC2A3,ARHGEF7 ,ALG10B,ATP8A1,ZC
CHC7 ,AMBRA1,RFTN2,LTBP1,STK38L,ZFYVE9,GALNT10,GUCD1
,KDM7A,OPRM1,ABCC4,PRMT8 ,HTR2A ,K1AA0232,BIN2,PLCXD3
,FANCM, FANCA,CYBRD1,CYP4A11,DAZL , INPP4B ,MATNZ2 ,FARS2
,GTF2F2,PPP2R2C,CNNM4 ,KREMEN1 ,STAC,,ANKRD28 ,SEMA3E, T
AF3,RPRD1B,MARK2 ,GCSAML ,GMPR, TMEM67 ,RCL1,EBF3,ALPL,
ZNF33B, LPP,C100RF90,FHL2 ,ABHD17C,ADGRA3,CNIH3,PUM1,
TMOD2 ,HERC1 ,MSH2, IGF2BP3 ,MPPED2, IGLV2-
14,GNAL,CDIN1,EPHAG ,ANKRD17 ,APBA2 ,MAIP1,LINGO2,ZNF3
97,SH3KBP1,ATL1,SLC2A13,LUC7L,RELL1,HIPK3,CDKN2C,EP
N2,KCND2,TNPO3,SNRPN,ABCA10,GRK3,CPXM2,CD163,SPSB4,
CLSPN,NOS2,BICRAL ,AFG3L2,CPNE4,STK10,TTC7B,MNAT1,RB
BP8,MDFIC,SGCZ,TMTC2 ,ADAM12 ,MYLK2 ,ANK3,SNTG1,EMILIN
2,XYLT1,HMGA2 ,MYOM2,C0OG2,GBP6,CCND3,BCL11B,VPS41,FO
LH1,DOCK5,F5,ECEL1,KLHL4,ZIM3,STK32A, IGLV3-




27,CREM, LYPLAL1,MBP,AK8,TRPS1, TRAPPC11, TMEM163,HHIPL
1,PLCE1,TGFA, IL17RA,ANKFN1,HIP1,CRIM1,XPNPEP1,FUT9,
PRR5L ,VPS37A,GSR,PCDHI,ATP6V1EL1,UTP4,VAV1,CYP4Z1,CD
H20,MSRA,RUFY2 ,MYT1L ,FBX032,ZNF160,TJP1,LDLRAD4 ,NPH
P4 ,EGFLAM,PACSIN2,CNTN1,HLA-

B, TARS3,FKBP5, IQSEC1,HSF5,MTHFD1L ,SNX3,CACNALl ,NAA3
5,ZNF367,PDLIM5,KCNJ15,CEPT1,BRCA2,AQR,DISC1,ZBTB2,
GALNT13,EXD3,DNER,BLM,ASB7 ,WDPCP ,NRK, SEMA3A ,MAGI3,H
SF2BP, INTS8,NAP1L4,LIN54,LRP1B,ADCY10,PSG8,STRN, AGL
,OR9Q1,ZNF121,ANKRD30BL ,STX12,PHACTR3,BMP2,RC3H2 ,MY
LK4 ,UNC5D,ATP9A, FAM217B, TRAK1 ,WDR26 ,PSG9,CDC42BPB, E
V15,DSE,PTCD2,MSR1,VRK1,GNAI1,RALGAPA2,SGSM1,ZC3H14
,NCAM2,GF11B,TBC1D4,RANBP9,RESF1,MYRIP,TTR,HPCAL1,R
IN3,MS12,TPGS2,BMP2K ,DNAL1,SLC15A5,RNF38,TTC6, PGPEP
1,TMEM161A,SEMA3D,ASXL3,NETO2,PDE6GC,ANKRD7,CABIN1,P
OLR3A, LEMD3,RELN,ARHGAP42 ,HMGB1 ,GNAQ, TUBGCP3,NUDCD3
,CDS2,AP4E1,FGF9,NFATC2,TDRD7 ,SH3BP5 ,CPAMD8 ,RTTN ,MD
M1,ZNF106,C190RF18,MYOM1,ZNF567,CLVS1,TRAF3,ZNF462,
PRG4 , ANKRD26 ,ESRP1,UNC13B,TTC21B,ETS2,UBAP2L ,GEMINS
,ZNF875,DSTYK,UIMC1,DOCK1,B4GALT6,LRRFIP1,TSPAN2,PF
KFB4 ,RAP1GAP,PLS1,SRGAP2, IKZF2,SNX8,SEC23B,ENOX1,SL
C39A6,NIN,HAUS6 ,,DRAXIN,DNAH8, TRIT1,ATF1,GADL1,CCDC1
86,SLAMF1,SMARCA2 ,ETS1,FAM83B ,ARSJ,GL13,CGAS,MEGF11
,SMARCC1, SNX6 ,AFF3,GABRR2,SMOC2 ,PACS1,PCP4,CNKSR3,C
ASP5,VENTX, IDE,WDR12 ,MCTP2,KIF21A,KIF15,PRDM10,RERG
L,CUL1,MYEF2,ZFYVE26,ZNF431,RERE,PSD3,MAP2,ANKMY1,B
TAF1,GAREM1,DAW1 ,MYL1,FBX047 ,PEX6,ZNF618,NEK10,RRBP
1,FARP1,MOB1B,ATF2,NDUFAF6,GOLGA8B,HIRA,CYLD,UMODL1
,BBS4,ADARB2,LRRC8B,MAPK81P1,MX1,TMEM171 ,ZMAT4,CLVS
2 ,ANTXRL,PSG6,HIVEP3,COL5A1,GABBR2,PSIP1, ITGA9,KIAA
0753,CFTR,MYEOV,KPNA1,CSE1L ,NELL1,DOP1B,ME2,TBC1D13
,UBASH3A,AHDC1,FAM214A,COL14A1 ,RGMB,NEU3, PHAF1,CEP4
4 ,MRPL13,KITLG,ZZEF1,DNAJC7 ,ATP10B,CAMTAL1,UBR1,DCC,
MYT1,RNU2-
47P,SMPDL3A,CHRM5,MAP4K3,YLPM1,YPEL1,SLC30A10,RCAN1
,GTF21,RORB, CHAF1A, TADA2A,DAB1,MED27 ,ZNF208 , SELENON
,RB1CC1,NMD3,MYO3A,AKAP10,UBE2E1,PTPRE,REPS1,PRKN, A
GMO,MTMR2,ZNF608 , SH3PXD2A ,ZFAND4 ,SPSB1,CDC42BPA, TBX
20,SP110,CCDC102B,DLGAP2 ,AFAP1 ,MAPK10,DACH1,PCDH15,
ZNF541,FBX03,RWDD2B,DPF3,LG12,LYST ,NGEF,HEPHL1,GRIN
2A,ARID5B,ZBED9,H2BC15,JPH1, TXNRD2 ,ATXN1,WSB1, TRPM6
,CDH23,LALBA,PRKCH,PKP1,HUNK, TG, IL6R,FRMPD4 ,PEPD , AL
S2,RACGAP1,NLRC5,ZNF627 ,0R51E1,ACO1,ANKRD30A, TFDP1,
DHRS11,CNOT6L ,MKNK1,HEMGN , KANK4 ,DOCK9,SNX25,DMC1,FB
LN5,LCE3B,KCNQ3,TOX,POLR1D,SHISA9,SLC4A4,PTPRB,ZFP9
0,AOPEP,TRMT61B,PDEGA,COPS8, TSPAN33, TBATA ,ZNF124,SC
N10A, LRBA,RBMX2,ANKRD55, SHANK2 ,ST8S1A1, ANKRD18A , MAP
7,USP7,VAV3,PSMAL1,MON2,LRRC37A3,ENPP3,TASOR2, PLAGL1
,KCND3,HAAO, FAH,MESD, ITSN2,SOX30,PTGFRN,,KIAA0825,MO
K,SYBU,KIR2DL4 ,ARHGEF28,RALB,NPAS2 ,ADGRG6, Y IPF6,KCN
N3,MYO1D,SEC24D,PPA2,FAR1,CA1,ROCK1,LYN,VCAM1,SEL1L
,ARHGAP31,ZNF780B,CTSB,EIF2B3,LRIG1,TTC37,SUMO3,SLC
15A2,ZNF169,PLEKHB2,KIF11,DTX1,BZW1,TENM2,0VOL2,PIW
IL3,ZBTB33,ADA2,NTN1,CHKA,PLCB4,MMP16,PRUNE2,ZFHX3,
FANCL ,DPYSLS5,SLC13A5,ZNF44 ,RRAGD,BANP,SUPT16H,ARID1
B,HOXC13,CRACR2A ,FAM81A,RNF152,BAZ1A,CASZ1,0TUD7A, I
NSR,CULS5,DMBT1,0R7A17 ,BMF,YTHDF3, TFF1,DEDD2 ,NEK6 ,HE
CTD1,GRID1,SHROOM3,XRCC4,COLQ,FAM118A,SLC52A1 ,HDAC1
1,NMU,LYPLAL1,DDHD1,PBX3,SUMO2,HS1BP3,ZNF292 ,ADAMTS
19,DPYD,ARFGEF1,PDE4DIP,GAST,POGK,SNAI2,ASH1L ,UBL3,
1GHV3-

74 ,HOXC4,BID,SIAH2,PIGK,0SBPL10,RPH3A, TANC2,ZBTB80S
,COX5A,ABCA4,TRABD2B,UFD1,RXRG,SP3,DRAM1 ,ERN2 ,FNDC1
,ZNF879,MBTPS2,FLNB, TRIMS8, TIAL1,TOM1,ELF2,ZNF8048B,
IF144,PLPP4 ,NREP,ZDHHC17 ,NSD2,FYCO1,CERS3,ESYT2,SH3
GLB1,SLC22A14,CD9,CARD10,LTN1,KRT6B,RALGPS2, TWIST2,




CTIF,SAVHD1,HSD17B14, IFT81,ENPP1,ENTPD5,UTRN,MOCS2,
RASGRP1, IGSF11,SNX9,PAMR1,CDH26,DZANK1, PXDNL ,UCK2,N
DRG2,CSNK2A1,BMPS, PWWP3A ,WDR72 ,KCNC1,CSF1,GHRH,PPIL
6,POTEB3,EOGT,CCDC34,HDGFL3,ZNF385D,NUP37 ,BCL2L1,SE
RPINB9,SCAF4 ,KRT25,CTDP1,HCN1,PRKG1,LAMA3,ASB4,GRIN
2B,ST13,ANKRD66,GRB14, TMEM71, INO80O, FANCB, IGHV2-
70D,CLNS1A,CNMD,ETNPPL ,DHRS3,KI1F21B, SMADS,CELF4,SYN
J2,TCERG1,HEATR6,ABCG1,MARCHF11 ,FOXN3,KCNK5,DCUN1D4
,PLXDC2,VSTM4,SLC40A1,PRAME ,HADHA ,MYCL , TNN, FAM149B1
,CABYR,CIDEC,KLHL7,PSAP,PSMA5,CFHR4 ,MICALL2 ,MED1, IP
CEF1,POTEB2,NSUN6,ATG4B,CDC14B,PCNT ,KDM6A ,ATRN, IL33
,AJAP1,GPRC5C,TLNRD1 ,ROR2,CFH,PPP2R2A,ZNF521 ,NPL ,KL
,BANK1,CSDE1,FAT1,HGD,0TOG, LMX1A,1L10,ACTR2,SFPQ,SC
ML2,CALN1,RIOK1,CLSTN2,TTC39C,PTH,SDF4,SOSTDC1,TOP3
B,PRKAA2,CSF2RB,DIRAS2,SKA1,NDC80,GOLGA8G,RNF182,S0
HLH1,LARP6,PACRG,ERO1B,PHF20L1,ABHD2, ITPRIP,VSTM2A,
FAM204A ,MAP6 ,VASP ,PLA2G4A,ETV6,TACC2,SCFD2,SHISAL1L,
PALMD,RAB12,SNRPC,KIFC1, IQGAP1,RPS12,REG4,PRB3,CAML
G,ZBTB7C,TEAD1,MORC2,SREBF2,ANP32B, YBX3,AIMP1,LASP1
, THNSL2,FYB2 ,NRXN1,EPHX4 ,PCID2,HIPK1,ZNF234 ,ENTHD1,
CISD1,C1B4,ZNF518A,DGKK, SNAP91,CD70,CYP4F22,CIBAR1,
PBLD,FICD,ERICH5,CACYBP,CADM1,CENPE,PEG10, LMX1B,NET
1,SIPA1L2,TUBB6,NGDN,ELOC,ANLN, TWIST1,RNU6-

1150P ,AKT3,ALKAL2,RNU1-
51P,JAK2,ADAM28,VSX1,RPF2,FSTL1,CHCHD6,ZBTB38 ,MPPE1
, 1SX,BPNT1,SEC14L3,SVEP1 ,MADD ,HCRTR1,RBM19,PTGS1,PA
TL1,ZNF287,CELSR2,ZNF449,PRSS2,FH,TDP1,CREBBP ,MELTF
,MRM1,TNKS,ARL11,SGO1,GORAB,PCNA,SIAH3,TRPV5,UFL1,A
DAMTS5,NFKBIA, PRKCB,ANKRD24 ,FBXW2 ,CFAP299,G0T2,NTM,
KIF6,ABCC8,MIPEP,PCDH11X,ANXA4 ,0VCH1 ,MT1HL1,CACNAL1E
,ZC3H15,ANP32A,0TULINL ,RFC2,SMTN, ZNF354C,ST6GAL2 ,AL
X4 ,RNU6G-
113P,RTRAF,USH1C,BRD4,ZBTB21, SERBP1,SMPD4 ,NEDD9,OLF
M4 ,NRBP1, 1ITGA6,ATP2B1,GAP43,SLC14A2, 1ARS2,CLCA4,DGL
UCY,ATP1A1-AS1,ASS1,CNDP2,MTCL1,GRIP1, IGHV10R15-
9,CTNNBL1,GTSF1L,AGAP9,ADGRE3,SAR1A,ADCY9,EML1,CNIH
1,MAST2,HPSE2,BTG3,ZNF528 ,ERLIN2,GOLGA8J,ZNF611, TRA
PPC3,MAPK11P1L ,UBAP2,ADAMTSL3,EFHD2,CIDEA,PCMTD2,ZB
TB49,BBS9,EXT2,EXOC1,KRT6A,STOX2,AGO1,FRA10AC1,PDP2
,DIPK1A,MEOX2,SLC6A1,GID8,ELL2,GRXCR1,SDS,LINGO1,SN
APC3,STAT1,ZCCHC14,BRMS1L ,FAM189A2 ,NDFIP2,NR2C1,MAP
2K6,S100PBP,CMTM7 ,DGKG, VAT1L ,ERICH3,SHROOM2,SLC6A11
,KCNJ18 ,MARCHF6 ,GATAD1 ,MTPN,AB11,MY018B,NECTIN4 ,ARM
C6,CEMIP,POUGF2, IMPACT ,CBLIF,CCBE1,SLX41P,PARK7 ,ADA
MTS18,MAPKS8, ITGA4,TOP3A,0AZ2,EIF3F,PPMEL1 ,MED12L ,ZSC
AN30,FBXL17,UBL7,POU1F1,UBE2J2,ADCYAP1R1,PLA2G12B,M
TF2,CSMD1,NCAPG2, TMOSF4 ,RAPGEF4 ,SCGB1D1 ,FOXP2,ASB2,
MYOCD,HFM1 ,HMCN1,CEP120,MYH13,ATP13A3,DHTKD1,ZSCANS
C,CYFIP2,UBE2QL1,HNRNPM,ACACA ,KRT85,ASCC2,ST8SI1A4,A
RL4C,EFHB,ARID3B,MEF2C,STOML1,ZNF613,ADGRB1 ,RXRA,WN
T7A,RBPMS2,ECHDC1,0XNAD1 ,MAP3K5,NDFIP1, IKBIP ,MAP3K4
, TRIM43B ,WASF3,S100B,SERPINI2,PRDM13,TRIM43,FOX06,E
R11,SUMF1,EFCAB14,ZNF112,CD82,ATP6V1C2,C90RF43,CHAM
P1,C160RF72,BTF3L4,MAGEL2,PKN2,RAD51AP1,SLC10A6,FAM
25C,PDE2A,RAB38,LRRC2,KRTAP21-
2,SFI11,DBF4B,FBXW8,SDCBP,NECTIN1,DSG1,JPT2,SPPL2B,N
SMCE1,C30RF52,ZNF813,COMMD8 ,ERICH1 ,WWOX,ZBTB25, FAM7
2A,PASK,MLLT1 ,MS4A4A,NCK1,FLVCR1,SCAF8,FGR,CWC22,CC
DC106,DRC7,CDCA8,PPP2R3A,DNMBP ,RNUG-
1007P,TRIM23,ATP6V1B2,CXCL2,TOP1, TINAG, FAM72B,SNAP2
9,FAM72D ,MLLT10,C2, IFNAR1,RNF8,GNG12,LCE3D,KLHL29 ,E
PHA4 ,PPIP5K2,TEX29,CYTH4 ,EMP1, INTS13,GABRAS,KI1AA031
9L ,MECOM,DNMT3L,NTRK2 ,ANKRD20A1, IL1RAPL1 ,MGAM2 ,FNDC
3A,ACSM2A,RSPH1 ,KHDC4 ,NUMB, LHX9, ADAMTS9 ,,WNT2B ,COLEC
12,FRRS1,ZBTB10,TNNI1,PLEKHA3,0CLN,CCDC152,POSTN, FA
M110A,CREB5, SNRPD1,SHISA6,MEGF10,FBX031,EXTL3,AKAP1




1,TRPM7 ,KTN1,KRTAP26-

1,PRKAB1,DTHD1, IREB2,MVB12B,HS6ST1,PTK2,ERP27 ,MARK4
,CDH5,TPH2 ,RCAN2 , ANKRD6 ,APOL2 ,SCGN,NFKBID ,ARHGAP12,
CLDN18,ASCL3,MPP7,DIAPH1,FBX041,FEZ2, INIP,LAMB1,SCA
MP1,APIP,CYFIP1,SUSD1,UBE3A, TMEM54,SCG3,APOL1,PCDH8
,SEMA4D , JAM2 ,DNAH10,PITPNC1,FRMD6 ,MC2R,ZBTB20,FAT4,
IMPA2 ,FAM102A, LRMDA, ZNF66 ,AP2B1 ,RUNX1,AKR1B1,C9,KIR
REL1,WNT5B,RASGEF1B,AMFR,SAX01,SCARAS,CTSE, NENF, SH2
D1B,POMT2,HEATR5A,ZNF845,PSTPIP2,ZFYVE1, SANBR,ASAP1
,SAMD13, ICA1,PLCZ1,EDIL3,NOS1AP ,MTTP,DIDO1, TPTE, SOR
BS2,PDCL3,SRP9,CNKSR1,CCDC88A,NSUN2,SLC27A6,UBAP1L,
CHCHD2,GALNT18 ,HKDC1,ADAMTS16, SPAG6 , ACOXL ,SLC5A1 ,MD
N1,CDC45,BICD1,TNFSF11,FYN,BUB1,KDM5A,PCBP3,MYL12B,
NLRP14 ,ZNF705G,PPM1F,GOLGA8SF,ADGRL2,UNC45B,ARL13B, X
PO7,SDE2,RBMS3,UHRF2,SCN8A ,HDAC2,SNTB1,AVEN,SLF1,SA
CM1L,TBX15,SH2D3C,PSME31P1,DOCK3, TRNAU1AP ,NCS1,COL1
8A1,GALNT17,CDH9,LHFPL2,LYSMD2 ,ATP5PF ,ALB,DOK5,ATP9
B,NALCN,UGP2 ,MTMR7 ,EHBP1,ZFYVE28,MAPK9,RSPH14 ,PABPC
1,CRTAM,APELA,MDGA2,STT3A,DEFB108B,ROR1,SLC16A9,GAL
NT2,FUT8,TET1,ARNT2,ASB3,HECW2,POTEJ,CDH2,CNTN5, ITG
A8,SEL1L2,FBXL20,NTN4,RADSA, XRN2,PHLPP1,PLEKHA2,GPR
137B,RNU6-
929P,EPHB1,EYS,GRM5,DDX10,ADCK1,RA114 ,SPOPL ,ZNF705D
,RPS6KA5,SPTB,TBC1D1,LRRC69,PTPRG, ANKRD36C,P1D1,NRP
1,MIDEAS,FCHSD2,SDK1,PRKCA,GBP4, IFT46 ,MRPL58 ,NLRP4,
ANKRD36B ,ATPSCKMT , SPHKAP ,FAIM,RNF215,SAMD12 ,USP24 ,F
AAP24 ,MOGAT3,FHIT, ITGAL1,ZNF615,PCCA,CROT,KLF12,RNF1
38,RC3H1,NRIP1,CHODL,POR,ZNF850,ZNF235,ABCA6,SLC14A
1,CLEC20A,EFL1,MCC,GOLGA8S ,ZNF738,SUPT3H,BCR,TUT4,N
RXN3,ELMO1,RGS6,RERG,ZNF215,NLRP8, TCERG1L ,K1F16B,CD
H12,PRIM2,SNRK,ARMC3,MIPOL1,C140RF39,ARFGAP3,SENPS,
USP49,ELP2,CFAP70,PGM2L1,FBLN1,STK36,NSG2,PAQR5,MB,
RAG1,KCNJ6,B9D1,ZMYM1,DGCR2 ,DNPEP,CYP4B1,RRAS2 ,GNAL
4 ,ZNF678 ,BMPER ,RABL2A ,K1AA1328,PRDM15, CUX1,SRGAP3,S
LC35F1,ZNF420,MACROH2A1 ,MITF ,NBPF1,EPHB2, TOGARAM1,C
SNK1G1,SACS,BCL2L13,RNF11,SGCG,CD38,EYA4,CHCHD3 , DPH
6,MYO5B,RGPD4,PPI1L2,CDK14,RSRP1 ,AKAIN1,MET ,MUC16,SP
PL3,DLG2,CDH17,COMMD10,ZNF705B, ATP6VOD2,,SPECC1 ,, CAMK
1G, 1BA57 ,METTL15,PPF1A2,CDH13,STXBP4,POTED ,MAB21L3,
KRTAP19-

7,CACNG3,ATG5,USP32,NRAP ,MAGI2,KI1AA1217 ,PRDM11,VMP1
,UNK,AIFM3,FAM171A1 ,MLIP,FLRT2,MYB,KALRN,ME3,ZNF704
,SLC1A2,GNAS, LAMAL1 ,MFHAS1,CA10,CPQ,NUP43,TRIM9,ATRN
L1,TIAM2,DHX29,BMP7,TTC28,CHIT1, TMPRSS15,ASTN2,DLG5
, INFAIP8,ZMYND8,GAPVD1,RNF217 ,KIRREL3,PRSS23,KCTD1,
GOLGAGA ,DNAH3,ZNF74 ,BPTF,BTBD10,CCSER1,AK3,ZMYND11,
TMEM25,NUDT21, TRAPPC10,GRM3,KMT2C,DDX6 , ADGRF5, UPRT,
PDGFC,WDR41,DNAH17,PLIN2,PPP1R13B,ELOVL7,FOCAD,EPB4
1L4A,ABL2 ,MMP26 ,MRPL37,TRAPPC6B,BACE2,RFX2,PARPBP,N
ECAB1,PKNOX2,EYAl1,FHOD3,PDZD2,TTLL11,GOLGAST ,PRPF18
,SLIT2,CMPK1,TMPRSS3,EXOC4 ,RNU6G-
835P,CNOT7,FAM126A,KCNI1P4 ,ESCO1,KCTD8,CCDC141,PLCL1
,ERBB4,ANKRD30B, IL20RB, FAM3B, FAM126B , GSAP, TRHDE , SYN
D1G1,R0OBO1,SAMD4A,PBX1,SPATS2L , IRAG1,NPAS3,NUF2,PRK
CQ,RGPD2, IPP,SAMM50,ANTXR1,NDRG1,MYH15,SORCS2,SIPAL
L3, TRDN,MGMT ,ZNF679 ,NLGN1,SYNPR,CTTNBP2 ,AK9,SHLD2,N
0S1,SLC6A3,GLDC,CHD9,PRR16,ASIC2,TXNDC16,EFNA5, TCF1
2,LRRC9,GAS2L1,ARHGEF11 ,MTREX,VCAN,RAB27A,NSD1, EHMT
1,SLIT3,DTNA,KIF13A,AP5M1,FRMD5,ESR1,DNAH9, SLC25A48
,MYO9B,NTNG1,KDM4B,CYP2C8,KCNQS5, LOXL2 ,CACNA2D1,,NYAP
2,1GLC3,ANKRD36,C160RF74,CEP57L1, 1QCJ-
SCHIP1,MPDZ,FAM153A, IRAG2,,ADGRG7 ,0RC4,SKAP2,PRLR,AG
03,HTT,LARS2,FOXB1,RAD51B,CAMK1D,PIK3R3,SLC25A18,CF
AP44 ,POTEC,CDKAL1,EML6,0PCML ,AK2 ,HLA-
F,FER,ZNF302,EVA1A,EYA2,CCR2,RPGRIP1,STARD13,PITPNM
3,SNTB2,WDR64,0SBPL5, INTS12, IGLV3-




1,A2M,WDFY3,CHFR,ZNF721,PCMT1,EPS8,0SBPL6,AUH ,JAZF1
,ZNF578,0ARD1,ZNF891,SPOCK3, SEMA4B ,NRF1, IGHV10R21-

1,ZNF14 ,ANO2,PHC2,GR1A4 ,AGAP1,ROCK2,PRDM1,RORA, STMP
1,1L16,TERB2,NARS2,DMRT1,EIF4G3,CDCAS5,PPP1CB, CATSPE
R2,RGS8,RAB31,PDK1,HSPG2,PSMD2,PTPRQ,HERPUD1 ,NCOAG,
TRIM2,COL4A3,WASHC1,ZFP30,RGS7 ,HOOK3,KIF7,GNG2,PCSK
2,FSTL4,CLDN10,BARD1,PALD1,CLCN5,PNPLA3,HSPA12A,STK
3,DEPTOR,ZNF423,SLC13A4,C1Q0L3,RSU1,PNPLA8,ZNF568,HN
RNPU, LINCO0240,VTI11A,CEP72,RAB3GAP2,TULP4,CADPS,APC
DD1, 1GF1R,KCNAB1,PRKAG2,GL12,ANKRD10,MFSD11,APMAP, 1
QCM, THRB, LSAMP ,AKAP13,MORC3,ATP10A,SEPTING,DNM1L

GO:00
31267

small
GTPase
binding

0.00022
9335436
1375043
7

MICAL3,ERC1,MYO5A,RIMS1,FGD4,RIMS2,RIN2,DENND1A,DOC
K2,DIAPH3,DGKI ,PAK1,RANBP17 ,ARHGAP44 ,PAK3,RANBP2 ,RA
BGAP1L ,ANKFY1, IPO11,MAPKAP1,DOCK4 ,DMXL2 ,RAP1A,USP33
, TNPO3,DOCK5,PLCE1,CDC42BPB,EVI5,SGSM1 ,RANBP9 ,MYRIP
,RIN3,UNC13B,DOCK1,RAP1GAP, SRGAP2,CCDC186 ,FARP1,CSE
1L,TBC1D13,PRKCH,ALS2,ROCK1,RNF152,RPH3A,MICALLZ, 1Q
GAP1,YBX3,ADCYAP1R1,RAPGEF4,CYFIP2,PKN2,DIAPH1,CYFI
P1,BICD1,XP0O7,DOCK3,MY0O5B,GAPVD1,EXOC4 ,NDRG1,MYO9B,
FER,EPS8,ROCK2 ,RAB3GAP2 ,AKAP13,DNM1L

G0O:00
05509

calcium
ion
binding

0.00025
9976323
6418613

NOTCH2,SPOCK1,MICU2,SMOC1,UNC13C,PLCB1, ITPR2 ,EPS15L
1,FBN1,LPCAT2,CDH8,ADGREL,PCDH7 ,MCTP1,EFCAB2 ,MACF1,
HMCN2,GNPTAB,CRB1,CDH4 ,ATP2B2 ,A0OAH,NELL2 ,RAPGEF2,LR
P2,CPS1,GRM7,SYT1,SLC8A1,CUBN,RYR3,SYT10,FAT3,MICUL
,EFEMP1,TLL1,EFCAB8,CDH7,PCDH11Y,TBC1D9,DYSF,ADGRV1
,MELK,RYR2,AlIF1L,CDH11,DST,CRTAC1,CDH18,CDHR3,EFCAB
6,DGKB,FBN2,EGF,LTBP1,MATN2 ,ALPL ,PCDH9,CDH20, EGFLAM
,DNER,LRP1B,HPCAL1,UNC13B,PLS1,NIN,SMOC2,PCP4 ,MCTP2
,MYL1,UMODL1,NELL1,ZZEF1,SELENON,REPS1,PCDH15,CDH23
,LALBA,FBLNS5,ENPP3, ITSN2,TENM2,PLCB4,CRACR2A,RPH3A,
ESYT2,ENPP1,RASGRP1,PAMR1,CDH26,CABYR,FAT1,CALN1,CL
STN2,SDF4,PLA2G4A, 1QGAP1,NRXN1,CIB4,FSTL1,SVEP1,CEL
SR2,PRSS2,PCDH11X,ANXA4,CACNAL1E ,ADGRE3,EML1,EFHD2,D
GKG,CCBE1,PLA2G12B,HMCN1,EFHB,S100B,EFCAB14,DSG1, PP
P2R3A,CDH5,SCGN,SUSD1,PCDH8 ,FAT4 ,RUNX1,PLCZ1,EDIL3,
MYL12B,NCS1,CDH9,CDH2,EYS,MCC,CDH12,FBLN1,CDH17,CDH
13,USP32,ASTN2 ,NECAB1,SLIT2,KCNIP4,MGMT,VCAN,SLIT3,
LOXL2,PITPNM3,SPOCK3,HSPG2,FSTL4

G0:00
16740

transferas
e activity

0.00026
6027774
8833130
e

MTOR, TMTC1,ULK2,NLK,FTO,KSR1,TTC3,ZDHHC21 ,NME7 ,PRDM
16,LPCAT2,F13A1,GPHN,PIK3C3,GALNT1,PCMTD1,ALK,PJA2,
GLYAT ,MAP3K9,MY03B,MOCOS,SETD2, TNIK ,NEK4 ,EGFR,CDK12
,PRKACB,NEK7 ,RNF220,UGT3A2 ,NEDD4 ,GNPTAB ,NSMCE2 , SGMS
1,CHSY1,B3GALT5,NTRK3,LARGEL,FLT1,GK,NAT1,DGKI ,PRKD
1,PAK1,EPHA7 ,CHSY3,PELI2,TAOK3,AGK,UBE2L3,SMYD3,HER
C2,LRGUK,WDSUB1,NEDD4L ,UBE2G1,ADK,RPS6KA2 ,KLHL13,DC
LK1,PARP15,AURKA,DTWD2 ,MARCHF1,UPP2 ,MAP4K4 ,BMPR1B ,H
ADHB, PAK3,RANBP2, ITPKB,UBE2E2 ,HHAT,,CHST8,SCP2,PRKCZ
,ST8SIA5,HECW1,GALNT14 ,R1PK4 ,MAPK1 ,MGAT5,ZNRF3, XXYL
T1,UBE20,GALNT16,P14K2B,RNGTT,STK38,MYLK3,EFEMP1,DC
AF1,TLK1,ZDHHC14,BIRC6,PPIP5K1,HS3ST2,LCLAT1,UBES3D,
PAKS5, ST6GALNAC3,PDZRN3,DAPK1,ACSM2B,STK32B,ALPK2,TH
UMPD2 ,MELK ,HECTD4,SUGCT ,MAPKAP1,PIAS1,UBE2R2,BLK,NU
AK1,ABL1,AGPS,HDAC4,PRKAAL1,MAST4,ATE1,HECTD2,CAMK4,
ZC3HAV1,TGM1,PEAK1,LATS2 ,MUSK,GALNTL6,SETDB2,PRKCE,
WNK2 ,B4GALNT3,DGKB,CERS6,GLT1D1,ALPK3,TRI10,EXT1,RPS
6KA3,MARCHF8, TRIM5,ST8S1A6,ALG10B,LTBP1,STK38L ,GALN
T10,PRMT8,MARK2,C100RF90,HERC1 ,EPHAG, SH3KBP1,HIPKS,
CDKN2C,GRK3,STK10,TMTC2 ,MYLK2 ,XYLT1,CCND3,STK32A,AK
8,CRIM1,FUT9,GXYLT2,CEPT1,BRCA2,GALNT13,NRK,MAGI3,A
GL,RC3H2,MYLK4,CDC42BPB, VRK1,BMP2K,RNF38,POLR3A, CDS
2,UST,TRAF3,DSTYK,B4GALT6,PFKFB4,TRIT1,CGAS,PRDM10,
NEK10,PIGN,ATF2,ZZEF1,UBR1,MAP4K3,HS3ST4,MED27 ,MYO3
A,AKAP10,UBE2E1,PRKN,CDC42BPA,MAPK10,FBX03,WSB1, TRP
M6, LALBA,PRKCH,HUNK,MKNK1,POLR1D, TRMT61B,ST8SIA1,MO
K,ROCK1,LYN,EIF2B3,GSTA3,DTX1,CHKA,FANCL ,RNF152, INS
R,CUL5,NEK6,HECTD1,ASH1L,S1AH2,PGAP4,ERN2,TRIM58,ZD




HHC17,NSD2,CERS3,PTAR1,LTN1,MOCS2,UCK2,CSNK2A1,EOGT
,PRKG1,HS6ST3,ASB4 ,ETNPPL ,MARCHF11,HADHA, LPGAT1 ,NSU
N6,ROR2,R10K1,SOSTDC1,PRKAA2 ,GLYATL1,RNF182,PLA2G4A
,HIPK1,DGKK,FICD,AKT3, INMT-

MINDY4,JAK2,CREBBP ,MRM1,TNKS,SIAH3,UFL1,GLYATL2,PRK
CB,FBXW2,G0T2,ST6GAL2,BRD4 ,NRBP1,MAST2,PCMTD2 ,EXT2,
MAP2K6 , DGKG , MARCHF6 ,MAPK8 ,UBE2J2,ASB2 ,UBE2QL1,ST8SI
A4 ,MAP3K5,MAP3K4 ,TRIM43B,PRDM13, TRIM43 ,MAGEL2 ,PKN2,
FBXW8,NSMCE1,PASK,FGR, TRIM23,TOP1,RNF8,EPHA4 ,PP1P5K
2 ,MECOM,GLYATL3,NTRK2 ,ACSM2A,EXTL3, TRPM7 ,PRKAB1,HS6
ST1,PTK2,MARK4 ,UBE3A, AMFR,POMT2,DPY19L2,CNKSR1,NSUN
2,GALNT18,HKDC1,FYN,BUB1,DPY19L1,UHRF2,GALNT17,UGP2
,MAPK9,STT3A,ROR1,GALNT2,FUT8,HECW2 ,EPHB1,ZDHHC18,A
DCK1,RPS6KA5,NRP1,PRKCA,COX10,ATPSCKMT ,RNF215,MOGAT
3,FHIT,CROT,RNF138,RC3H1,ZNF738,BCR, TUT4, SNRK, PGM2L
1,STK36,RAG1,PRDM15,EPHB2 ,,CSNK1G1 ,RNF11,CD38,PPIL2,
CDK14 ,MET,DLG2,CAMK1G, 1BA57 ,METTL15,MAGI2,PRDM11,KA
LRN,CHST3,TRIM9,RNF217 ,AK3,KMT2C,WSCD1,ELOVL7,ABL2,
PARP8,CMPK1,ESCO1,ERBB4,PRKCQ,MGMT ,AK9,NSD1 ,EHMT1,P
1GB,ZDHHC11B,CAMK1D, P1K3R3,CDKAL1,AK2,FER,FGGY ,CHFR
,PCMT1,ROCK2,PRDM1,ATAT1,PDK1,TRIMZ2,BARD1,PNPLA3,ST
K3, IGF1R,PRKAG2,AKAP13

G0:00
08066

glutamate
receptor
activity

0.00026
8770624
4589073

GRIK3,GRIA1,GRM7,GRI1K4,GRM1,GRM8,GRID2,GRIK2,GRIN2A
,GRID1,GRIN2B,GRIK1,GRM5,GRM3,GRI1A4

GO:00
08047

enzyme
activator
activity

0.00058
3422634
1997858

GARNL3,MYO9A,PLCB1,DLC1,ARHGAP26,ALK,RIN2,ARHGAP24,
EGFR,RGS3,D0OCK2,RABEP1,TBC1D19,RAPGEF2,ADGRB3,UBE2L
3,RPTOR,RALGAPA1,TBCD,PPP1R12B, APP,ARHGAP44 ,BMPR1B,
RANBP2 ,RGS20,RAP1GDS1, ARHGAP32 ,RGS9 ,RABGAP1L ,NRG3,T
BC1D22A,CHN1,MOB3B,ARAP2 ,ARHGEF12 ,PPP2R5E, TBC1D9,BC
AS3,CLPX,RANBP3L,TBC1DS5,DOCK4,NRG1, PRKCE,ASAP2,RGS1
2 ,EGF,NSMAF,RFC1,MARK2 ,MNAT1,DOCK5,TGFA,BMP2,EVI5,R
ALGAPA2,SGSM1,TBC1D4 ,RIN3,ARHGAP42 ,GNAQ,DOCK1,RAP1G
AP ,SRGAP2,SEC23B,MOB1B,TBC1D13,SH3PXD2A,ALS2 ,RACGAP
1,VAV3,ARHGAP28,ARHGAP31 ,MMP16,PSAP ,GPRC5C, IQGAP1,S
IPA1L2,ALKAL2,MADD,PCNA,AGAP9 ,MAP2K6,ABI1,PARK7 ,NCA
PG2,DBF4B, TRIM23,DNMT3L ,ARHGAP12 ,ASAP1,FYN,NCS1,GRM
5,TBC1D1,NRP1,BCR,RGS6,ARFGAP3, FBLN1,SRGAP3,BCL2L13
,RGPD4,GNAS, T1AM2,GAPVD1,ERBB4 ,RGPD2,SIPA1L3,EFNAS,
ARHGEF11 ,MY09B,STARD13,AGAP1 ,RGS8,RGS7,STK3,RAB3GAP
2,PRKAG2,DNM1L

GO:00
15318

inorganic
molecular
entity
transmembr
ane
transporte
r activity

0.00104
9851469
1585723

UNC80,CACNA2D3,SLC17A1,SLC24A2 ,KCNH5,SLC37A1,PI1EZO2
, ITPR2,KCNMA1,CHRNA7 ,GABRB3,ANO6 ,CACNG2,SLC4A10,GRI
K3,ATP2B2,TUSC3,GABRB1,GRIA1,SLC39A12,SLC8A3,GABRAG
, TMEM38B,SLC24A3, TRPM1,SLC39A11,CACNALC,CACNB2,GABR
G2,TMC1,SLC8A1,KCNE4 ,KCNK10,TRPC5,CLIC6,RYR3,KCNJ1,
TRPC7,SLCA45A4 ,NIPAL2,LRRC38,GRIK4,KCNS3,GABRG1,SLC2
4A4 ,SCN2A,RYR2,SLCOC1,SLC36A1,SLC1A1,SLC12A8,KCNH1,
ANO4,GRID2,ABCC9,P2RX6 ,ATP8AL1 ,0PRM1,ABCC4,CNNM4,SLC
2A13,KCND2 ,NIPA2,TMC7 ,ATP6V1E1,CACNAL1I ,KCNJ15,SCN11
A,SLC23A2,SLC39A6,KCNH8,SLC37A2,SLC9A4 ,GABRR2,,GRIK2
,LRRC8B,CFTR,SLC30A10,GRIN2A, TRPM6,SLC12A1,KCNQ3, SL
C4A4 ,SCN10A,KCND3,KCNN3,SLC15A2,SLC13A5,CULS5,GRID1,
COX5A,GABRG3,ZDHHC17 ,KCNC1,HCN1,GRIN2B,KCNKS5,SLC40A
1,SLC5A12,COX7A2L,SLC1A7 ,TRPV5,ABCC8,CACNALE ,ATP2B1
,CLCA4,0TOP1,SLC6A1,SHROOM2,SLC6A11,KCNJ18,ATP13A3,
SLC5A9,ATP6V1C2,SLC10A6,ATP6V1B2,GABRAS, TRPM7 ,GRIK1
,APOL1,SLC26A2,SLCOA5,SLC5A1,ANO10,SCN8A, TMEM63C,NC
S1,ATPSPF,NALCN, TRPM3,SLC39A8,SLC14A1,KCNJ6 ,ATP6VOD
2,CACNG3,SLC1A2,GABRA2 ,KCNIP4,SLC6A3,ASIC2,KCNQ5,CA
CNA2D1,SLC25A18,ANO2,GRIA4,CATSPER2,CLCN5,SLC13A4 ,K
CNAB1

G0:00
22836

gated
channel
activity

0.00137
4358721
7693615

CACNA2D3,KCNH5,P1EZ02, ITPR2,KCNMAL,CHRNA7 ,GABRB3, AN
06,CACNG2,GRIK3,GABRB1,GRI1A1,GABRAG, TRPM1,CACNALC,C
ACNB2,GABRG2,TMC1,KCNE4 ,KCNK10,CLIC6,RYR3,KCNJ1,LRR




C38,GRIK4,KCNS3,GABRG1,SCN2A,RYR2 ,KCNH1,,ANO4 ,GR1D2,
ABCC9,P2RX6,0PRM1,KCND2,TMC7,CACNA1l ,KCNJ15,SCN11A,
KCNH8,GABRR2,GRIK2,CFTR,GRIN2A,KCNQ3,SCN10A ,KCND3,K
CNN3,GRI1D1,GABRG3,KCNC1,HCN1,GRIN2B,KCNKS ,ABCC8, CAC
NA1E,CLCA4,SHROOM2 ,KCNJ18,GABRAS,GRIK1,ANO10,SCN8A,
TMEM63C,NCS1,NALCN, TRPM3,KCNJ6 ,CACNG3,GABRAZ ,KCNIP4
,ASI1C2,KCNQ5,CACNA2D1,ANO2,GRIA4,CATSPER2,CLCNS,KCN
AB1

GO:00
03824

catalytic
activity

0.00167
8168758
2752816

MTOR, IMMP2L,PTPRD, TMTC1,ULK2 ,NLK,LONP2,FTO,KSR1,AGB
L1,PLCB1,TTC3,MX2,TMPRSS2,LIP1,ARL15,MICAL3,MGAM,DP
P10,ZDHHC21,PTPRA,PDEAD,RALA,NME7 , IL1IRAPL2,PRDM16,A
LDH1A2,LPCAT2,F13A1,GPHN,PUDP,PI1K3C3,AKR1C3,GALNT1,
NAV2,ENPEP ,MYO1E,PLPPR1,PCMTD1,ALK,CDYL2,PJA2,THSD4
,PAPPA2 ,ERCC6L2,HACD2 ,HLCS, GLYAT ,EGLN3,MAP3K9,MY03B
,PGBD5,MOCOS,CPA6,PLPPR5,SETD2, TNIK,PTPRJ,KDM4C ,NEK
4 ,EGFR,USP14,CDK12,PRKACB,NEK7 ,RGS3,RNF220,UGT3A2,N
EDD4,SND1,GNPTAB,NSMCE2,PSMB2,SGMS1,CECR2,CHSY1,PTP
N4 ,B3GALT5,ATP2B2,NTRK3, LARGE1,PDE1C,CYP2CO,FLT1,RF
C3,ADAMTS6,GK, TASP1,AOAH,NAT1,DGKI ,PRKD1, TPTE2, PAK1
,GMDS ,EPHA7 ,CHRM3,ADSS2,CHSY3,PEL12,ARSB,CPS1,TAOK3
,AGK,ADAMTSL1,BCKDHB ,UBE2L3,PTPRN2,SMYD3,MPPED1, TYW
1,HERC2,LRGUK, SEPTIN9,DNAH6 ,WDSUB1,DHX32,AlG1,NEDD4
L ,ADAM32,ADAM10,HDAC9,ATF7IP,UBE2G1, IL1R1,ADK,RPS6K
A2 ,KYNU,KDM1B,KLHL13,DCLK1,USP18,ACER2,PARP15, AURKA
,PARN,PTPRR,DTWD2,F1G4 ,MARCHF1 ,ABCG8,UPP2,MAP4K4 ,AB
Cb2,BMPR1B,PCSK6,HADHB ,,RAB8B , PAK3,PDE1A, TTLL7 ,RANBP
2,1TPKB,RGS20,PDE10A, UBE2E2 ,HHAT ,RNLS,CHST8,DNM3,SC
P2,PRKCZ,MAN2A2 ,DIP2A ,MSH6 ,RAB27B,ST8SI1A5,HEATR4 ,RG
S9,HECW1,ADAMTS17,SENP6,DUSP22 ,GALNT14,PDXDC1,PPM1L
,RIPK4 ,MAPK1,MGATS,ABCD3,DNAH14 ,ADAM22 ,USP25,PLG, PA
PPA,ZNRF3,CA5A, XXYLT1,UBE20,GALNT16,P14K2B,RNGTT ,MT
MR10,CHD6,STK38,PTPN13,MYLK3,ACSBG1,EFEMP1,TLL1,DCA
F1,TLK1,ZDHHC14,CORIN,BIRC6,PPIP5K1,HS3ST2,LCLAT1,E
RMP1,SYNJ1,ADAMTS3,UBE3D, PTPRK,PAKS5,ST6GALNAC3,PDZR
N3,DAPK1,NAV3,FAR2,ACSM2B,AGO2,STK32B ,,ALPK2 ,JARID2,
RAB22A,CPE, THUMPD2 ,ADGRV1,MELK,HECTD4,CLPX,ASAH2B,S
HOC1,DUSP16,SUGCT ,SMARCA4 ,USP8 ,MAPKAP1 ,EFTUD2,P1AS1
,UBE2R2,BLK,0OLA1,ATRX,NUAK1,PTPRT ,ABL1,AGPS,PTPN12,
HDAC4 ,0XR1,PRKAAL1,DROSHA, TTLL5,APLF,ADAMTS14 ,MAST4,
GUCY1A2,ATE1,SLFN11,RAP1A,ACSS3,HECTD2,CAMK4 ,MANBA,
INPP5A,CPSF3,ZC3HAV1 ,GALC,TGM1, PEAKL, LATS2,PAH,ATP1
1C,DHX40,MUSK, GALNTL6, SMARCAD1 ,SETDB2 , PRKCE , PGM5 ,ME
TAP1D,NXN,WNK2,B4GALNT3,DGKB, USP33,CERS6,RGS12,PTPR
0,GLT1D1,ALPK3,TR10,PDE3A,EXT1,LNPEP,ADAMTS2 ,RPS6KA
3,MARCHF8,ATP8A2 ,MTMR3,PTPN2, TRIM5,ATXN3,RFC1,ST8SI
A6,ALG10B,ATP8A1,LTBP1,STK38L,GALNT10,KDM7A,PLD5,AB
CC4 ,PRMT8,PLCXD3,FANCM,CYBRD1,CYP4Al11, INPP4B,FARS2,
GTF2F2,MARK2,GMPR,RCL1,ALPL,C100RF90,ABHD17C,HERC1,
MSH2 ,MPPED2,GNAL ,EPHA6 ,SH3KBP1,ATL1,HIPK3,CDKN2C,GR
K3,CPXM2,NOS2,AFG3L2,STK10,RBBP8, TMTC2,ADAM12 ,MYLK2
,XYLT1,HMGA2,GBP6,CCND3,FOLH1,ECE1,STK32A,LYPLAL,AK
8,CwC27,PLCE1,CRIM1,XPNPEP1,FUT9,GXYLT2,GSR,CAPN5,C
YP4Z1 ,MSRA,TARS3,FKBP5 ,MTHFD1L ,CEPT1,BRCA2,AQR,GALN
T13,EXD3,BLM,NRK,MAGI3,ADCY10,AGL ,RC3H2 ,MYLK4 ,ATPOA
,CDC42BPB,DSE,VRK1,GNAI1,BMP2K ,RNF38,PGPEP1,PDEGC, P
OLR3A,RELN,HMGB1,GNAQ,CDS2,UST, TRAF3,DSTYK,B4GALT6,
PFKFB4 ,RAP1GAP ,ENOX1,TRIT1,GADL1,SMARCA2,ARSJ,CGAS,
CASP5, IDE,KIF21A,KI1F15,PRDM10,RERGL ,BTAF1 ,PEX6 ,NEK1
0,PIGN,ATF2,CYLD,ADARB2 ,MX1,CFTR,ME2 ,NEU3,ZZEF1,ATP
10B,UBR1,SMPDL3A,CHRM5,MAP4K3,HS3ST4 ,MED27 , SELENON,
MYO3A,AKAP10,UBE2E1,PTPRE, PRKN,AGMO ,MTMR2 ,CDC42BPA,
MAPK10,PNPLA7 ,FBX03,HEPHL1,TXNRD2,WSB1,USP43,TRPM6,
LALBA,PRKCH,HUNK,PEPD,CPVL,ACO1,DHRS11,CNOT6L , MKNK1
,DMC1,POLR1D,PTPRB,AOPEP,TRMT61B,PDEGA,ST8SIAL,USP7
,GLB1L3,ENPP3,HAAO, FAH,MOK,RALB,ADGRG6 ,PPA2 ,FAR1,CA
1,ROCK1,LYN,VCAM1,CTSB,EIF2B3,GSTA3,DTX1,ADA2,CHKA,




PLCB4 ,MMP16,PRUNE2,FANCL ,DPYSL5,RRAGD,CRACR2A ,RNF15
2,0TUD7A, INSR,CUL5,NEK6 ,HECTD1 ,HDAC11,LYPLAL1,DDHD1
,ADAMTS19,DPYD,ASH1L ,S1AH2,PIGK,PGAP4,COX5A,ABCA4, T
RABD2B,UFD1,ERN2 ,MBTPS2, TRIM58,PLPP4,ZDHHC17 ,NSD2,C
ERS3,PTAR1,LTN1,SAMHD1,HSD17B14 ,ENPP1,ENTPD5,MOCS2,
SDR42E2,PAMR1,PXDNL ,UCK2,CSNK2A1,PPIL6,EOGT,CTDP1,P
RKG1,HS6ST3,ASB4, INO80,ETNPPL,DHRS3,KIF21B,SYNJ2 ,MA
RCHF11,HADHA,LPGAT1, IPCEF1,NSUN6,ATG4B,CDC14B,KDMGA
,ROR2,NPL,KL,HGD,0TOG,RI0K1,SOSTDC1,TOP3B,PRKAA2,DI
RAS2,GLYATL1,QS0X2,RNF182,ERO1B,ABHD2,,PLA2G4A ,RAB12
,KIFC1,COX7A2L ,MORC2,THNSL2,EPHX4 ,HIPK1,DGKK,CYP4F2
2,PBLD,FICD,TUBB6,AKT3, INMT-

MINDY4,JAK2,ADAM28 ,MPPE1,BPNT1,PTGS1,PRSS2,FH,TDP1,
CREBBP ,MRM1,TNKS,ARL11,PCNA,SIAH3,UFL1,ADAMTS5,GLYA
TL2,PRKCB, FBXW2,G0T2,KI1F6,MIPEP,0VCH1,RFC2,ST6GAL2,
BRD4 ,SMPD4 ,NRBP1,ATP2B1, IARS2,CLCA4 ,DGLUCY ,NOXRED1,
ASS1,CNDP2,SAR1A,ADCY9,MAST2 ,HPSE2,PCMTD2 ,EXT2,FRAL
OAC1,PDP2,GRXCR1,SDS,MAP2K6 ,DGKG, VAT1L ,MARCHF6 ,CEMI
P,PARK7 ,ADAMTS18 ,MAPK8, TOP3A,EIF3F,PPME1,UBE2J2,PLA
2G12B,ASB2 ,HFM1,ATP13A3,DHTKD1,UBE2QL1,ACACA,ST8SIA
4 ,NDUFA10,ARL4C,ECHDC1,0XNAD1 ,MAP3K5,MAP3K4 , TRIM43B
,PRDM13,TRIM43,HSDL2 ,ER11,SUMF1,MAGEL2,PKN2,PDE2A,R
AB38,LRRC2,FBXW8,SPPL2B,NSMCE1,WWOX, PASK, FGR, TRIM23
, TOP1,TINAG,C2,RNF8,EPHA4,PPIP5K2 ,MECOM,GLYATL3,NTR
K2, IL1RAPL1,MGAM2 ,ACSM2A , ADAMTS9, FRRS1,CD101,EXTL3,
TRPM7 ,PRKAB1, IREB2,HS6ST1,PTK2,MARK4 ,CD5L , TPH2 ,APIP
,UBE3A, IMPA2 ,AKR1B1,AMFR,CTSE,POMT2,PLCZ1,DPY19L2,T
PTE,CNKSR1,NSUN2,SLC27A6,GALNT18,HKDC1,ADAMTS16,ACO
XL,MDN1,FYN,BUB1,KDM5A,DPY19L1,PPM1F,ARL13B,UHRF2,H
DAC2,SACM1L,GALNT17,ATP5PF,ATPOB,UGP2 ,MTMR7 ,MAPK9, S
TT3A,ROR1,GALNT2,FUT8,TET1,HECW2,0VCH2 ,RAD9A, XRN2 , P
HLPP1,EPHB1,ZDHHC18,DDX10,ADCK1,RPS6KA5,PTPRG,NRP1,
PRKCA,GBP4 ,MRPL58,C0X10,ATPSCKMT ,RNF215,USP24 ,MOGAT
3,FHIT,PCCA,CROT,RNF138,RC3H1,POR,EFL1,ZNF738,BCR, T
UT4,RGS6,RERG,KIF16B,SNRK,SENP8,USP49,PGM2L1,STK36,
RAG1,DNPEP,CYP4B1,RRAS2,GNA14 ,RABL2A, PRDM15,DPP6 ,EP
HB2,CSNK1G1,RNF11,CD38,EYA4,DPH6,PPIL2,PRSS51,CDK14
,MET,SPPL3,DLG2,CAMK1G, IBA57 ,METTL15,USP32,MAGI2,PR
DM11,AIFM3,ADAM29,KALRN,ME3,CHST3,GNAS,CA10,CPQ, TRI
M9,DHX29,CHIT1,TMPRSS15,RNF217,PRSS23,BTD,BPTF,AK3,
KMT2C,WSCD1,DDX6,ELOVL7 ,ABL2 ,MMP26 ,BACE2 ,EYA1,TTLL1
1,PARP8,CMPK1, TMPRSS3,CNOT7,ESCO1,PLCL1,ERBB4, TRHDE
,PRKCQ,MGMT ,AK9,NOS1,GLDC, CHD9 ,MTREX,RAB27A,NSD1,EH
MT1,USP31,KIF13A,SDR42E1,MY0O9B,KDM4B,CYP2C8,LOXL2,0
RC4,PIGB,AGO3,LARS2,ZDHHC11B,RAD51B,CAMK1D, PIK3R3,M
ACROD2,CFAP44,CDKAL1,AK2,FER,EYA2,PITPNM3,FGGY,CHFR
,PCMT1,AUH,0ARD1,AGAP1,ROCK2,PRDM1,ATAT1,NARS2 ,PPP1
CB,RGS8,RAB31,PDK1,PTPRQ, TRIM2,HSD17B2 ,RGS7 ,KIF7,PC
SK2,BARD1,PALD1,PNPLA3,STK3,PNPLAS8, IGF1R,KCNAB1,PRK
AG2,APMAP ,AKAP13,MORC3,ATP10A,SEPTING,DNM1L

G0-00 | GTPase 0.00174 | MICALB,ERC1,NYOSA, RINSL, FGD4,RINSZ, RINZ, DENNDIA, DOC
51020 | binding 3949940 | K2,DIAPH3,DGKI , PAKL,RANBP17 , ARHGAPA4 , PAK3 , RANBP2 , RA
952738 | BGAPIL,ANKFY1, IPO11,MAPKAP1,DOCK4, DMXL2,RAP1A, USP33
_AMBRA1 , TNPO3 . DOCK5 . PLCE1 , CDCA2BPB , EVI5 . SGSM1 . RANBP
9,MYRIP.RIN3,UNC13B.DOCK1 .RAP1GAP , SRGAP2 ,CCDC186 , FA
RP1,CSE1L,TBC1D13, PRKCH,ALS2 ,ROCK1 ,RRAGD . RNF152 , RPH
3A,MICALL2, 1QGAP1 . YBX3,AIMP1.ADCYAP1R1 ,RAPGEF4, CYFI
P2.PKN2,DIAPH1,CYFIP1,BICD1, XPO7,DOCK3 . MYOSB , GAPVD1
LEXOC4, NDRG1,MYO9B , FER,, EPS8 ., ROCK2 , RAB3GAP2 , AKAP13,D

NM1L
G0:00 | inorganic | 0.00183 | UNC8O,CACNAZDS,SLC17AT, SLC24A2, KCNHS, PIEZ0Z, 1TPRZ, K
52890 | cation 3768232 | CNMAL,CHRNA7, ANOB , CACNG2, SLCAA10, GRIK3 , ATP2B2, TUSC3
_GRIA1, SLC39A12,SLCBA3, TMEM38B, SLC24A3 . TRPM1, SLC39A
transmembr | 9047021 | 1"\ A1C. CACNB2, TMCL . SLCBAL , KCNE4, KCNK10, TRPCS . RY
ane R3.KCNJ1,TRPC7,SLCAS5AA .NIPAL2. LRRC38, GRIK4 . KCNS3 . SL
transporte C24A4 ,SCN2A,RYR2,SLCOC1,SLC36A1,SLC1AL, SLC12A8,, KCNH




r activity

1,ABCC9,P2RX6,ATP8A1,0PRM1,CNNM4,SLC2A13,KCND2,NIPA
2,ATP6V1E1,CACNA1l ,KCNJ15,SCN11A,SLC23A2,SLC39A6,KC
NH8,SLC9A4 ,GRIK2,SLC30A10,GRIN2A, TRPM6,SLC12A1,KCNQ
3,SLC4A4,SCN10A,KCND3,KCNN3,SLC15A2,SLC13A5,CULS,CO
X5A,ZDHHC17,KCNC1,HCN1,GRIN2B,KCNK5,SLC40A1,SLC5A12
,COX7A2L ,SLC1A7 ,TRPV5,ABCC8,CACNALE ,ATP2B1,0TOP1,SL
C6A1,SHROOM2,SLC6A11,KCNJ18,ATP13A3,SLC5A9,ATPEV1C2
,SLC10A6,ATP6V1B2, TRPM7,GRIK1,SLCO9A5,SLC5A1,ANO10,S
CN8A, TMEM63C,NCS1,ATP5PF ,NALCN, TRPM3,SLC39A8 ,KCNJ6,
ATP6VOD2,CACNG3,SLC1A2 ,KCNIP4,SLC6A3,ASIC2,KCNQ5,CA
CNA2D1,SLC25A18,GRI1A4,CATSPER2,CLCN5S, SLC13A4,KCNABL

GO:00
15631

tubulin
binding

0.00255
7779701
4176553

AGBL1,MX2,RP1,DCDC1,MAP4,APC,SETD2,MACF1,DIAPH3,PAK
1,KIF4A,TBCD,MTUS1,DCLK1 ,MAPRE2 ,CCSER2 ,MAP4K4 ,FMN2,
TTLL7,DIP2B,DNM3,MTUS2,FMN1, PAFAH1B1,NAV3,BCAS3,DST
,GAS2,TTLL5,CLIP1,PEX14,ARHGEF7,C100RF90,VPS41,BRCA
2,DNAL1,TUBGCP3,MDM1,NIN,HAUS6,KIF21A,KIF15,MAP2,BB
S4 ,MX1,CEP44 ,PRKN,RACGAP1,LYN,KIF11,DPYSLS, 1FT81,HD
GFL3, INO80,KIF21B,SKA1,PACRG,MAP6 ,KIFC1,CACYBP,CENP
E,KIF6,MTCL1,EML1,MAST2,ARL4C ,MARK4 ,DIAPH1,SAX01,CC
DC88A,SPAG6,FYN,KIF16B, TOGARAM1,TTLL11,NDRG1,GAS2L1
,KIF13A,CEP57L1, IRAG2 ,HTT,EML6 ,WASHC1 ,HOOK3 ,KIF7,DN
M1L

G0:00
05216

ion
channel
activity

0.00325
4780822
118313

UNC80,CACNA2D3,SLC24A2 ,KCNH5,PIEZ02, 1 TPR2 ,KCNMAL,CH
RNA7 ,GABRB3,ANO6 ,CACNG2,GRIK3,GABRB1,GRIAL1,GABRAG, T
MEM38B,SLC24A3, TRPM1,CACNALC,CACNB2,GABRG2, TMC1,KCN
E4,KCNK10,TRPC5,CLI1C6,RYR3,KCNJ1, TRPC7,LRRC38,GRIK4
,KCNS3,GABRG1,SLC24A4,SCN2A,RYR2,SLCOC1,SLC1A1 ,KCNH
1,ANO4,GRI1D2,ABCC9,P2RX6,0PRM1,KCND2,TMC7 ,CACNALL ,K
CNJ15,SCN11A,KCNH8 ,GABRR2,GRIK2,LRRC8B,CFTR,GRIN2A,
TRPM6,KCNQ3,SCN10A,KCND3,KCNN3,CUL5,GRID1,GABRG3,KC
NC1,HCN1,GRIN2B,KCNK5, TRPV5,ABCC8,CACNALE,CLCA4,0TO
P1,SHROOM2,KCNJ18,GABRA5, TRPM7 ,GRIK1,APOL1,ANO10,SC
N8A, TMEM63C,NCS1,ATP5PF,NALCN, TRPM3,KCNJ6,CACNG3, GA
BRA2,KCNIP4,ASIC2,KCNQ5,CACNA2D1,ANO2,GRIA4 ,CATSPER
2,CLCN5,KCNAB1

G0:00
51015

actin
filament
binding

0.00352
2468749
321158

NEBL,SVIL,TLN2 ,MICAL3,MYO5A,MYO1E,MYO5C,EGFR,MACF1,
CTNNA3,CTNNAL1,CACNB2,VCL,CTNNA2 ,ABLIM1,CORO2B, TPM1
,CTNNA1,PPP1R9A ,MPRIP,SYNE2,AIF1L,XIRP2,ABL1,GAS2,M
Y010,SYNE1,ACTR3C,MYOM2 ,HIP1,MYOM1,PLS1,MYO1D, SHROO
M3,FLNB,UTRN,MICALL2,ACTR2, 1QGAP1,LASP1,USH1C,SHROO
M2,MYH13,CYFIP1,PSTPIP2,SPTB,MYO5B,NRAP ,ABL2 ,PKNOX2
,FHOD3,ANTXR1,MYH15,GAS2L1,MYO9B

G0:00
35091

phosphatid
ylinositol
binding

0.00488
3516932
728665

EXOC1L,PLCB1,SVIL, ITPR2,MYO1E,FCHO2 ,DENND1A,TOM1L2,
SYT1,ARHGAP32,KCNJ1,SYT10,ANKFY1,SNX30,SNX29 ,ARAP2,
PARD3B,BCAS3,PARD3,MAPKAP1 ,KCNH1,MY010,PLEKHA8,STXB
P6,MCF2L,ZFYVE9,HIP1,SNX3,CLVS1,SNX8,CGAS, SNX6,ZFYV
E26,CLVS2,SH3PXD2A, FRMPD4 ,RACGAP1 ,SNX25,PLEKHB2 ,HS1
BP3,PIGK,RPH3A,TOM1,ESYT2,SNX9,PLA2G4A, 1QGAP1,SNAP9
1,MPPE1,GAP43,EXOC1,ZCCHC14,SDCBP,PASK,PLEKHA3,PITP
NC1,ZFYVE1l,ASAP1,PLCZ1,CCDC88A,ZFYVE28,FCHSD2 ,KI1F16
B,0SBPL5,WDFY3

G0:00
08324

cation
transmembr
ane
transporte
r activity

0.00544
6281502
606583

UNC80,CACNA2D3,SLC17A1,SLC24A2 ,KCNH5,PIEZ02,1TPR2,S
LC44A5,KCNMAL,CHRNA7 ,ANO6,CACNG2,SLC4A10,0CA2,GRIK3
,ATP2B2,TUSC3,GRIA1,SLC39A12,SLCBA3, TMEM38B,SLC24A3
,SLC44A1,TRPM1,SLC39A11,SLC7A2,CACNALC,CACNB2,TMC1,
SLC8A1,KCNE4,KCNK10, TRPC5,RYR3,KCNJ1,TRPC7,SLC45A4,
NIPAL2,LRRC38,GRIK4,KCNS3,SLC24A4 ,SCN2A,RYR2,SLCIC1
,SLC36A1,SLC1A1,SLC12A8,KCNH1,ABCC9,P2RX6,ATP8ALl,0P
RM1,CNNM4,SLC2A13,KCND2 ,NIPA2 ,ATP6V1E1,CACNALI ,KCNJ
15,SCN11A,SLC23A2,SLC39A6 ,KCNH8,SLCI9A4 ,GRIK2,SLC30A
10,GRIN2A,TRPM6,SLC12A1,KCNQ3,SLC4A4,SCN10A,KCND3,K
CNN3,SLC44A2,SLC15A2,SLC13A5,CULS,COX5A,ZDHHC17,KCN
C1,HCN1,GRIN2B,KCNK5,SLC40A1,SLC5A12,COX7A2L,SLC1A7
, TRPV5,ABCC8,CACNALE ,ATP2B1,0TOP1,SLC6A1,SHROOM2, SL
C6A11,KCNJ18,ATP13A3,SLC5A9,ATP6V1C2,SLC10AG,ATPGV1L
B2,TRPM7,GRIK1,SLCO9A5,SLC5A1,ANO10,SCN8A, TMEM63C,NC




S1,ATPSPF,NALCN, TRPM3,SLC39A8,SLC16A9,KCNJ6 ,ATP6VOD
2,CACNG3,SLC1A2 ,KCNIP4,SLC6A3,ASIC2,KCNQ5,CACNA2D1,
SLC25A18,GRIA4,CATSPER2,CLCN5, SLC13A4,KCNAB1

G0:00
19899

enzyme
binding

0.00836
1968679
786093

NOTCH2,BCAR3,WWC1,NLK,LONP2,KSR1,PLCB1,MICAL3,PDEAD
,RDX,STXBP1,ERC1,RALA,BCL2,MYO5A,RIMS1,CNTLN,FGD4,S
PRED1,CEP192,RIMS2,PJA2,ERCC6L2,HACD2 ,HLCS,RIN2,CNT
NAP2,APC,DSCAM,CRKL,PTPRJ,KDM4C ,EGFR,DENND1A, ANGPT1
,CDK12,PRKACB,NCOR1,DOCK2,DIAPH3,NEDD4,BCL11A,FAM83
F,RPRD1A,PHACTR1,DGKI, TOM1L2 ,NELL2,PAK1,RANBP17,UBE
2L3,LDB2,SMYD3,HERC2,RPTOR,GHR, PPP1R12B ,ADAM10,HDAC
9,UBE2G1, IL1R1,APP,STAU2 ,MAPRE2,VCL ,ARHGAP44 ,AURKA,
PARN, PTPRR,AKAP6 ,PAK3,RANBP2, TRPC5,DNM3,PRKCZ ,SPOP,
MSH6,CNST,DUSP22 ,WDR70, SHC4 ,MAPK1 ,RABGAP1L ,USP25,KM
T2E,PLG,NRG3,ANKFY1,NIPBL, IPO11,CARD18,STK38,KANSL1
,PAFAH1B1,ATF6,CNKSR2,PPARA,PPP6R3, TIAM1,UBE3D,PTPR
K,PLA2R1,AG02,ANK2,BCAS3,RYR2 ,NBEA,DUSP16,SMARCA4, L
DB3,MAPKAP1,PIAS1,DOCK4,PTPRT,ABL1,HDAC4,KCNH1,DROS
HA,DMXL2,RAP1A,ZNHIT6,NRG1,AP3B1,SYNE1,ZNF675,PRKCE
,USP33,SPRED2,RPS6KA3 ,MTMR3,PTPN2, TRIM5 ,ATXN3, ARHGE
F7,AMBRA1,PRMT8,RPRD1B ,MSH2 ,SH3KBP1,SLC2A13,CDKN2C,
TNPO3,MYOM2,CCND3,DOCK5,MBP,PLCE1,PRR5L ,ATP6V1E1,SN
X3,PDLIM5,BRCA2,ADCY10,PSG8,STRN,PHACTR3,ATP9A,PSG9
,CDC42BPB,EVI5,VRK1,SGSM1,RANBP9 ,RESF1 ,MYRIP ,RIN3,H
MGB1,NFATC2,MYOM1,TRAF3,UNC13B,DOCK1,RAP1GAP ,SRGAP2
,NIN,CCDC186,FAM83B,GL13,CUL1,ZFYVE26,FARP1,MOB1B,A
TF2,CYLD,MAPK8IP1,PSG6,CFTR,CSE1L ,NELL1,TBC1D13,RB1
CC1,PRKN,SH3PXD2A,LYST,PRKCH, IL6R,ALS2,RACGAP1, TSPA
N33,LRBA,USP7,RALB,ROCK1,LYN,SUMO3,KIF11,DTX1,ZFHX3
,FANCL ,RRAGD ,RNF152,CUL5,DMBT1,NEK6,SUMO2, PDE4DIP,B
ID,S1AH2 ,RPH3A,UTRN, SNX9,BCL2L1,SERPINB9,SCAF4,ASB4
,GRB14,SMADS5,TCERG1,DCUN1D4,CABYR,PSAP ,MICALL2,ROR2
,BANK1,SFPQ,PACRG, IQGAP1,CAMLG,ANP32B,YBX3,AIMP1,SN
AP91,CD70,CACYBP,ALKAL2,JAK2,SGO1,PCNA,SIAH3,UFL1,N
FKBIA,PRKCB,RFC2,RTRAF,BRD4 ,NEDD9,CTNNBL1,MAST2,ERL
IN2,AGO1,STAT1,BRMS1L,NR2C1,MAP2K6 ,MARCHF6,CCBE1 ,PA
RK7 ,MAPK8,PPME1,UBE2J2 ,ADCYAP1R1,RAPGEF4 ,MYOCD,CYFI
P2 ,MEF2C,RXRA,MAP3K5,PKN2,SF11,DBF4B,WWOX,NCK1,SCAF
8,FGR,RNF8,EPHA4 ,DNMT3L ,NTRK2 ,AKAP11,PRKAB1,PTK2,CD
H5,DIAPH1,CYFIP1,AMFR,NOS1AP,CCDC88A,BICD1,FYN,XPO7
,HDAC2,SLF1,DOCK3,CDH2,RAD9A, GRM5, SPOPL ,NRP1,PRKCA,
FHIT, ITGA1,PCCA,RNF138,NRIP1,POR, TCERG1L ,ELP2,MACRO
H2A1,CHCHD3,MYO5B,MET,DLG2 ,MAGI2 ,MFHAS1,TTC28,GAPVD
1,RNF217,NUDT21,EXOC4,NDRG1,SLC6A3,FRMD5,ESR1 ,MYO9B
,PRLR,HTT,FER,PITPNM3,A2M,EPS8,ROCK2, PRDM1,PPP1CB,N
COA6,WASHC1,BARD1 ,HNRNPU,RAB3GAP2 ,CADPS ,PRKAG2 , THRB
,AKAP13,DNM1L

GO:00
19904

protein
domain
specific
binding

0.00986
6126708
524941

NLK,DLC1,STXBP1,ERC1,BCL2,CNTLN,SPON1,DENND1A,NEDD4
,ATP2B2 ,RABEP1,GRIA1,KHDRBS2,RAPGEF2,LRP2,RUNX2,LDB
2,GRM7,GHR,ADAM10,APP ,CD2AP ,RAB8B ,PAK3,SNTG2,RAB27B
,MRTFA,SHC4,PLG,NIPBL,CARD18, FMN1,PPARA,SYNJ1,ENAH,
USP8,EBF1,CXADR,DOCK4,ATRX,ABL1,PTPN12,SDC2, INPP5A,
GRI1D2,ZBTB16,ESRRG,RFC1,ZFYVE9,OPRM1, SH3KBP1, LUCT7L,
ADAM12,HMGA2,TRPS1,CRIM1,RUFY2,TJP1,STRN,SH3BP5, ZNF
106,ETS2,DOCK1,SLAMF1,GABRR2,KIF21A,ATF2,CFTR,CHAF1
A,REPS1,PRKN,AFAP1,TFDP1,SHISA9,SHANK2 ,MYO1D,LYN,AR
HGAP31,DTX1, INSR,XRCC4,HOXC4,CARD10,BCL2L1,SYNJ2,CA
BYR,MED1,ZNF521,VASP ,ETV6, 1QGAP1,CACYBP,CADM1, TWIST
1,JAK2,ALX4,ZBTB21,ATP2B1,NDFIP2,AB11,HNRNPM,ADGRB1
,RXRA,MAP3K5,NDFIP1,PDE2A,NCK1,TOP1,GNG12,EPHA4,0CL
N,SHISA6,PTK2,MPP7,SCAMP1, 1CA1,CCDC88A,FYN,SNTB1,D0
CK3,FUT8,RAD9A,PLEKHA2 ,ELMO1,CACNG3, TRIM9 ,ZMYND8 ,DD
X6,EXOC4,ROBO1,NLGN1,CTTNBP2,TCF12,RAB27A ,EHMT1,KCN
AB1

G0:00
05001

transmembr
ane

0.01206
9061837

PTPRD,PTPRA,PTPRN2,PTPRR,PTPRK,PTPRT,PTPRO,PTPRE,,PT
PRB,PTPRG




receptor 718154
protein
tyrosine
phosphatas
e activity
G0-00 | transmembr | 0.01206 | PTPRD,PTPRA,PTPRNZ,PTPRR,PTPRK,PTPRT,PTPRO, PTPRE,PT
19198 | ane 9061837 | PRB,PTPRG
receptor 718154
protein
phosphatas
e activity
G0-00 | beta- 0.01275 | APC,TCF4,PTPRJ,CTNNA3,VCL,CD2AP, KANKL, CTNNA2, CTNNAL
08013 | catenin 4743283 | »PTPRK,CXADR,PTPRT,CTNND2,TJP1,GL13,PRKN,SOX30,CDH2
binding 072537 giAéggi,GRlPl,SHROOMZ,MEDlZL,NUMB,CDH5,CDH2,DLG5,ES
G0-00 | ion 0.01277 | UNC80,CACNA2D3,SLC17AL,SLC24A2,KCNH5, SLC25A21, SLC37
15075 | transmembr | 3799437 | Al,PIEZO2, ITPR2,SLCA44A5,KCNMAL,CHRNA7 ,GABRB3,ANO6 , C
ane 54249 ACNG2,SLC4A10,0CA2,GRIK3,ATP2B2, TUSC3,GABRB1,GRIAL,
SLC39A12,SLC8A3, GABRAG, TMEM38B, SLC24A3, SLC44AL, TRPM
transporte 1,SLC39A11,SLC7A2,CACNALC, CACNB2,GABRG2, TMC1, SLC8AL
r activity ,KCNE4,KCNK10, TRPC5,CLIC6,RYR3,KCNJ1, TRPC7,SLC45A4 ,
SLC16A1,NIPAL2,LRRC38,GRIK4,KCNS3,GABRG1, SLC24A4,SC
N2A,RYR2,SLCOC1,SLC36A1,SLC1AL,SLC12A8,KCNH1 , ANO4 , G
RID2,SLCO3A1,ABCCO,P2RX6,SLC2A3, ATPSAL, OPRM1,ABCC4,
CNNM4, SLC2A13,KCND2,NIPA2, TMC7 ,ATP6V1EL, CACNALI ,KCN
J15,SCN11A,SLC23A2,SLC39A6,KCNHS, SLC37A2, SLCIA4 , GAB
RR2,GRIK2,LRRC8B,CFTR, SLC30A10,GRIN2A, TRPM6, SLC12A1
,KCNQ3, SLC4A4, SCN10A, KCND3, KCNN3, SLC44A2, SLC15A2, SL
C13A5,CUL5,GRID1,SLC52A1, COX5A, GABRG3, ZDHHC17, SLC22
A14,KCNC1,HCN1,GRIN2B,KCNK5, SLC40A1,SLC5A12, COX7A2L
,LASP1,SLC1A7, TRPV5,ABCCS,CACNALE ,ATP2B1,CLCA4,0TOP
1,SLCBAL, SHROOM2 ,SLC6AL1,KCNJ18,ATP13A3, SLC5A9, ATP6
V1C2,SLC10A6,ATP6V1B2,GABRAS, TRPM7,GRIK1,APOL1,SLC2
6A2,SLC9A5,SLC27A6,SLC5AL, ANO10, SCNSA, TMEM63C,NCS1,
ATP5PF ,NALCN, TRPM3, SLC39A8, SLC16A9, KCNJ6 , ATPGVOD2, C
ACNG3,SLC1A2,GABRA2 ,KCNIP4,SLCBA3,ASIC2,KCNQ5, CACNA
2D1,SLC25A18,ANO2,GRIA4, CATSPER2,, CLCNS, SLC13A4 , KCNA
B1
GO-00 | SH3 domain | 0.01377 | DENND1A,KHDRBS2,LRP2,ADAM10, CD2AP, PAK3, FNN1, SYNJL,E
17124 | binding 8847673 | NAH,USP8,DOCK4,ABL1,PTPN12,SH3KBP1,ADAM12,RUFY2, SH3
907614 | BP5,ZNF106,DOCK1,REPS1,PRKN,AFAP1, SHANK2 ,LYN, ARHGAP
31,DTX1,SYNJ2,CABYR,VASP,ABI1,DOCK3,FUTS,RAD9A , ELMO
1,CTTNBP2
GO:00 | cytoskelet | 0.01612 | MYO9A,MYO5A,MYOLE,MYO3B,MYO5C,DNAHG , KIF4A, DNAH14,DN
03774 | al motor 4032477 | AH11,DNAH5,MY010,DNAH8,KIF21A,KIF15,MYO3A,MYO1D,KIF
- 11,KIF21B,KIFC1,CENPE,KIF6,MYO18B,MYH13,DNAH10,KIF1
activity 62649 6B, MYOSB, DNAH3 , DNAH17 , MYH15 , KIF13A, DNAH9 , MYO9B . KIF7
GO:00 | protein 0.02292 | ALK,MAP3K9,EGFR,NTRK3,FLT1,EPHA7, EFEMP1,MELK, BLK,AB
04713 | tyrosine 4847299 | L1,PEAKL,MUSK,EPHA6,HIPK3,CRIML,DSTYK,LYN,CHKA, INSR
Kinase 007296 | »ROR2,HIPK1, JAK2,MAP2K6 , FGR,EPHA4,NTRK2 ,PTK2, FYN, RO
ST R1,EPHB1,RPSGKAS,NRP1,BCR,EPHB2,MET,ABL2, ERBB4, FER,
act|V|ty IGF1R
GO-00 | microtubul | 0.02351 | MX2,RP1,DCDC1,MAP4,APC,MACF1,DIAPH3,KIF4A,MTUST,DCL
08017 |e binding 0794691 | K1,MAPRE2,CCSER2,MAP4K4 , FMN2 ,DNM3 ,MTUS2 , FMN1 , PAFAH1
08689 B1,NAV3,DST,GAS2,CLIP1,PEX14,C100RF90,VPS41, TUBGCP3
,MDM1,NIN,HAUS6,KIF21A,KIF15,MAP2,MX1,CEP44 ,RACGAP1
,KIF11,DPYSL5, HDGFL3,KIF21B,SKAL,MAP6,KIFC1,CENPE,K
IF6,MTCL1,EML1,MAST2,MARK4, DIAPH1,SAXO1,CCDC88A, SPA
G6,KIF16B, TOGARAM1 ,NDRG1,GAS2L1,KIF13A,CEP57L1, IRAG
2,EML6,HOOK3,KIF7,DNM1L
GO:00 | metallopep | 0.02393 | AGBLL,ENPEP,PAPPA2,CPAG,ADAMTS6, ADANTSL1, ADAM32, ADA
08237 | tidase 7720729 | M10,ADAMTS17,ADAM22,PAPPA, TLL1,ERMP1,ADAMTS3, CPE , AD
activity 91509 AMTS14 ,METAP1D, LNPEP , ADAMTS2 , CPXM2 , AFG3L2 , ADAM12 , FO

LH1,ECE1,XPNPEP1, IDE,PEPD,AOPEP ,MMP16 ,ADAMTS19, TRAB




D2B,MBTPS2,ADAM28 ,PRSS2 , ADAMTS5 ,MIPEP,CLCA4 ,CNDP2,A
DAMTS18,E1F3F, ADAMTS9, ADAMTS16, DNPEP , ADAM29 ,CPQ , MMP
26, TRHDE

GO:00 | chemorepel | 0.03220 | EPHA7,SEMASA,NRG3,SEMA3C,SEMAGD,NRG1, SEMA3E, SENA3A,
45499 lent 3382347 SEMA3D, SEMA4D,FLRT2 ,EFNA5, SEMA4B
activity 647136
GO-00 | GABA 0.03514 | GABRB3,GABRBL1,GABRAG,GABRG2,GABRGL, GABRR2 , GABBR2, GA
16917 receptor 2438675 | BRG3,GPR156,GABRAS,GABRA2
activity 70173
GO-00 | cation 0.03992 | UNC80,CACNA2D3,SLC24A2,KCNH5, PIEZ02, ITPR2,KCNMAL, CH
05261 | channel 0672020 | RNA7,ANO6,CACNG2,GRIK3,GRIAL, TMEM38B, SLC24A3, TRPML,
activity 4274 CACNALC,CACNB2,TMC1,KCNE4,KCNK10, TRPC5,RYR3,KCNJ1,T
RPC7,LRRC38,GRIK4,KCNS3,SLC24A4 ,SCN2A ,RYR2 ,KCNH1 , AB
CC9,P2RX6,0PRM1,KCND2,CACNALI ,KCNJ15,SCN11A,KCNHS, G
RIK2,GRIN2A, TRPM6 , KCNQ3, SCN10A ,KCND3, KCNN3, CUL5 , KCN
C1,HCN1,GRIN2B,KCNK5, TRPV5,ABCC8, CACNALE,0TOP1, SHRO
OM2,KCNJ18, TRPM7,GRIK1,ANO10,SCNSA, TMEM63C ,NCS1,ATP
5PF,NALCN, TRPM3, KCNJ6, CACNG3,KCNI1P4,ASIC2,KCNQ5, CAC
NA2D1,GRIA4,CATSPER2 , KCNAB1
GO:00 | ionotropic | 0.04388 | GRIK3,GRIAL,GRIK4,GRID2,GRIK2,GRIN2A,GRID1,GRIN2B,G
04970 | glutamate | 9434261 | RIKI1,GRIA4
receptor 199387
activity
BP
GO:00 | regulation | 4.04339 | NOTCH2,BCAR3,BRINP3,MTOR,CNTN4, CACNA2D3, SPOCK1,NSG1
50794 | of 6095736 | »SGCD,WWC1,ABCA13,GARNL3,LRP12,PTPRD, SLC24A2, TRAPPC
cellular 6594e— | 9,BNC2,LRRCAC,KCNHS, ANKS1B, SMOC1, MYO9A, ULK2,,NLK , LON
P2,UNC13C,FTO,KSR1,MGA,RFX7,ZNF236,PLCB1,ZNF536 , MX2
process 38 ,TAFAS5,SVIL,CLTCL1,ZFPM2,TENM4,L3MBTL4,DLC1, TNRCGB,

DPP10,ZDHHC21,PTPRA, 1TPR2,RIPOR2,PDE4D ,RDX,RP1,STXB
P1,ERC1,RALA, IL1RAPL2,BCL2,0DAD2,KCNMAL,PRDM16,ALDH
1A2 ,ARHGAP26 ,FBN1,LRFN2,CDH8,CHRNA7 ,DCDC1,GPR158,R0
BO2,RIMS1,PIK3C3,EPC2,SPIRE1, TENM3,GABRB3,ZEB1,AKR1
C3,SDCCAG8,RARB, FGD4 ,SPRED1 ,ENPEP ,MYO1E,PLPPR1,USH2
A,MINAR1,CDC42EP3,RIMS2,ALK,AUTS2 ,ADGRE1,FOXJ2,CDYL
2,CARMIL1,MCTP1,PJA2,BABAM2,PAPPA2,GL1S3, FANK1,ERBI
N,RHPN2,RIN2,ANO6 ,CACNG2,DLGAP1,NEGR1,ZNF880,MLLT3,
EGLN3,GPC6,CNTNAP2 ,MAP4 ,MAP3K9, SPON1,APC, ZNF595,HHL
A2,TSHZ3,RBFOX3,PLPPR5,DSCAM,RTN1,TCF4,CRKL, ILDR2,S
0X5,SETD2,ERG,ARHGAP24 ,ZNF573, TNIK,SLC4A10,PTPRJ,KD
M4C ,NEK4 ,DOCK10,TSHZ2 ,EGFR,ZNF280B,RFX3,DENND1A, USP
14 ,ANGPT1,CDK12,BACH1,MACF1,CTNNA3, PRKACB,NEK7 ,RGS3
,NCOR1,RNF220,D0CK2,ZNF407 ,NEDD4 ,MAML2 ,MTRF1,SND1,S
CAI ,NSMCE2,BTBD9,BCL11A,S0OX6,FAM83F, TMEM182,SGMS1,G
RIK3,CHSY1,FLI1,RPRD1A,CDH4 ,NTRK3,RXFP1,C5,PDELC,ZF
AND6,PHACTR1 ,DKK2,FLT1,DNAJC13,ZNF648 ,RFC3,RABEP1,Z
NF382,TASP1, THRAP3,MAPKBP1,GABRB1,PSMA8,DGKI , INVS,C
120RF4 ,EDAR,GRIAL1,CRACD,CAST ,NUP214 ,NEO1,CNTN6,SLC3
9A12,CABLES1,SLC8A3,MALRD1,TOM1L2 ,PRKD1,TPTE2,PAK1,
GMDS ,EPHA7 ,CTNNAL1,NCOA7 ,KHDRBS2 ,CHRM3,RALGPS1, SPEN
,RAPGEF2,PEL12,LRP2,ADGRB3,RUNX2,ARSB,FGF12,GABRAG,
TAOKS3,0NECUT1,CPEB4, TMEM38B,PRICKLE2 ,UBE2L3,LDB2,TA
FA4,BTBD11,PUM3,CCL28,SMYD3,PATJ,GRM7 ,SEPTIN9,RETRE
G1,RPTOR,TMEM117,GHR,EPB41L3, THADA,COL4A2,SSBP3,RAL
GAPA1,CELF2,RAPGEF5, TBCD,NEDD4L ,PPP1R12B, TRPM1, ADAM
10,HDAC9,ZHX3,ATF71P, IL1R1,APBB2,APP ,RPS6KA2 , SAMSN1
,CACNA1C,KDM1B,CACNB2,KLHL13,MTUS1,DCLK1,STAU2,GABR
G2,DOCK8,TMC1 ,MAPRE2 ,ZNF600,USP18,SEMA5A,SYT1,VCL ,A
RHGAP44 ,NTF3,ACER2,PARP15,NDUFAF2,CD2AP ,ZNF723, AURK
A,PARN,CFDP1,ST18,PYGO1,SLC8A1 ,HERPUD2,SSBP2,PTPRR,
SRGAP2C,ANKRD31,F1G4,DUX4,TAFA2 ,ABCG8, SRGAP2B , KANK1
,KCNE4 ,MAP4K4 ,HIVEP2 ,ABCD2,BMPR1B, FMN2 ,PCSK6 , AKAPG,
HOMER2 ,ZNF717 ,CTNNA2,ARNT ,RAB8B,PAK3,RFTN1,PDE1A,ZN
F257,D1P2B,KCNK10,RANBP2,LARP1, ITPKB, TRPC5,RGS20,PD




E10A,UBE2E2,RAP1GDS1,HHAT,CLI1C6,KICS2,ERC2,DNM3,NBN
,SCP2,SYN3, IFT57, INTS7,PRKCZ,BTLA,GRB10,RYR3, TAF15,
MSH6 ,MCPH1,ARHGAP32 ,RAB27B,CNST,RGS9 ,HECW1 ,DEFA3,MB
NL2,ABCA5,PHF19 ,MRTFA, TAF4B,COBL , SENP6,DUSP22 ,EBF2,
YAP1,NFI1A,WDR70,PPM1L,RIPK4,ZKSCANS,SHC4,BRINP1,MAP
K1,MGATS,CADPS2,KCNJ1,HRH2 ,RABGAP1L ,ADAM22,USP25,KM
T2E,ALCAM, PLG,PCGF5,PDGFD,SYT10,ZNRF3,PPP1R1C, ITGBL
1,ARHGEF17 ,NRG3,UBE20,SFMBT2,ANKFY1,NCAM1,GFRA1,SYC
P1,NIPBL,SLC16A1,SPIDR,EWSR1,GABPA,FAT3,MICUl,ZNF73
5,COR02B,CARD18,CHD6,STK38,PTPN13,CHN1,HRH4 ,SORCS3,
MYLK3,KANSL1,GLP2R,LIMCH1,FMN1,MBNL1,PAFAH1B1,ATF6,
EFEMP1,ZNF684,TM7SF3,DCAF1, ITGB8,STON2,VPS13D,CCNG2
, TLK1,TPM1,NF2,LRRC38,CNKSR2,GRIK4,RBFOX1,HIVEP1,CT
NNA1,PPP1R9A,MOB3B,BIRC6,AKAP9,KLF15,RASGRF2,PPARA,
MEIS2,SNX30,NFIB,KCNS3,ERMP1,MRTFB,PPP6R3,PRTG,RGL1
,SYNJ1,NR5A2 ,ADAMTS3, TIAM1,ARAP2,GRM1,FOXJ3,PTPRK, A
RHGEF12,GABRG1,PAK5, TRERF1,PCDH11Y ,PPP2R5E,PLA2R1 ,E
IF3D, SEMA3C,DAPK1,NAV3,SLC24A4 ,SEC14L1,VPS13C, TMEM1
08,AG02,STK32B,PHC3,MAGI1,ALPK2,DNAH11,JARID2,SCN2A
,R1C8B,SORCS1,DNAJC15,GATAD2B,CPE,EVC2,DYSF, 1L34 ,AN
K2,BRWD1,TANC1,ADGRV1,ZNF846 ,MELK,BCAS3,RYR2,SYNE2,
BBS2,WNT9B,ZNF606 ,RANBP3L ,0R4F6,NKG7 , SEMA6GD ,DUSP16,
SMARCA4 ,CDH11,USP8,FABP7 ,PARD3,MAPKAP1,TNRC6C,PI1AS1
, TBC1D5,SPG21,BLK,EBF1,TNR,GRM8,DST,CXADR,DOCK4 ,MBD
5,ATRX,NUAK1,PTPRT,ELAVL4 ,ABL1,MX11,PTPN12,HDAC4,0X
R1,SLC1A1,PRKAA1,SDC2,GAS2 ,KCNH1, ITGB3BP ,MRPS27,LRF
N5,CREG1,DROSHA,APBB1IP,L3MBTL3,EIPR1,APLF,NFAT5,MA
ST4,GUCY1A2,NBAS,SLFN11,RAP1A,GLIS1,MORC1,MY010,GPC
5,TOX3,CAMK4 ,BAZ2A, INPP5A,CPSF3,FGF10,ZC3HAV1,GRID2
, TGM1,PEAK1,LATS2,NRG1, INO8OD,GSG1L,CLIP1,ASPM,AP3B
1,DENND2B,RASGRF1,ATP11C,ZNF438,ABCB7,ZBTB16 ,MUSK,K
IR3DL2,ZNF675,GNG7,SMARCAD1 , SH3GL3,SETDB2, PRKCE , FOX
K2,SLCO3A1,MED15, SLMAP ,NXN,WNK2 ,ESRRG, ZNF718,DGKB, U
SP33,DENND4C, FBN2,CD44 ,RGS12,PTPRO,EGF,PRRC1 ,ABCC9,
P2RX6,TR10,PDE3A,EXT1,STXBP6 ,NSMAF,LNPEP, LIMD1,PEX1
4 ,SPRED2 ,RPS6KA3,CTNND2,ATP8A2,SCG5,MTMR3,PTPN2, TR
M5, PLXNA2 ,MCF2L ,0R4F15,ATXN3,RFC1,HTR2C,RIC3,CLEC16
A,ARHGEF7,ALG10B,ATP8A1l,AMBRAL,LTBP1,STK38L ,ZFYVE9,
KDM7A,OPRM1,HTR2A,PLCXD3,FANCA,DAZL , INPP4B,GTF2F2,K
REMEN1,STAC, SEMA3E, TAF3,RPRD1B,MARK2 ,GCSAML , TMEM6G7 ,
EBF3,ZNF33B,C100RF90,FHL2,ABHD17C,ADGRA3,CNIH3,PUM1
, TMOD2,HERC1,MSH2, IGF2BP3,GNAL ,EPHAG6 ,ANKRD17 ,APBA2,
LINGO2,ZNF397,SH3KBP1,SLC2A13,RELL1,HIPK3,CDKN2C,EP
N2,KCND2,EVC,GRK3,KNDC1,SPSB4,CLSPN,NOS2,BICRAL,STK
10,MOSMO,GFRA2 ,MNAT1, TMEM116 ,,RBBP8 ,MDFI1C, ADAM12 ,MYL
K2,ANK3,EMILIN2,HMGA2,CCND3,BCL11B,VPS41,D0OCKS,ECE1
,ZIM3,STK32A,CREM, LYPLA1 ,MBP,TRPS1,PLCE1,TGFA, IL17R
A,ANKFN1,HIP1,CRIM1,FUT9,PRR5L,GSR,ATP6V1EL,UTP4,CA
PN5,VAV1,RUFY2 ,MYT1L,ZNF160,TJP1,LDLRAD4 ,NPHP4 ,EGFL
AM,PACSIN2,CNTN1,HLA-

B, IQSEC1,HSF5,SNX3,CACNALl ,NAA35,ZNF367 ,PDLIM5,KCNJ
15,BRCA2,DISC1,ZBTB2,DNER,BLM,ASB7 ,WDPCP ,NRK, SEMA3A
,MAGI3, INTS8,LIN54,ADCY10,PSG8,STRN,O0R9Q1,ZNF121 ,BM
P2,RC3H2,UNC5D,ATP9A, TRAK1,PSG9,CDC42BPB, SOGA1,PTCD
2,SCN11A,MSR1,VRK1,GNAI1,RALGAPA2 ,ZC3H14,GF11B,TBC1
D4 ,RANBPY9,RESF1,MYRIP,TTR,RIN3,BMP2K, TMEM161A , SEMA3
D,ASXL3,NETO2,PDE6C,CABIN1,LEMD3,RELN,ARHGAP42 ,HMGB
1,GNAQ, FGF9,NFATC2,SH3BP5,UST ,MDM1,SLC23A2,POLR2M, Z
NF106 ,MYOM1,ZNF567 ,TRAF3,ZNF462 , ANKRD26 ,ESRP1,UNC13
B,TTC21B,ETS2,GEMINS,ZNF875,DSTYK,UIMC1,DOCK1, LRRFI
P1,RAP1GAP,PLS1,SRGAP2, IKZF2 ,NIN,DRAXIN,ATF1, SLAMF1
,KCNH8,SMARCA2 ,ETS1, FAM83B,GL13,CGAS, SMARCC1,SNX6, A
FF3,GABRR2,SMOC2,PCP4,CNKSR3,CASP5, VENTX,GRIK2, IDE,
WDR12 ,MCTP2,KI1F15,PRDM10,CUL1 ,MYEF2,ZFYVE26,ZNF431,
RERE,PSD3,MAP2,BTAF1,GAREM1, LAMC1,ZNF618,NEK10, FARP
1,MOB1B,ATF2,HIRA,CYLD,UMODL1,BBS4,MAPK8IP1,MX1,PSG




6,HIVEP3,COL5A1,GABBR2,PSIP1, ITGA9,CFTR,KPNAL1 ,NELL1
,ME2,UBASH3A ,RGMB,NEU3 ,MRPL13,KITLG,ZZEF1,DNAJC7,CA
MTA1,UBR1,DCC,MYT1,CHRM5,MAP4K3,YLPM1,SLC30A10,RCAN
1,GTF21,RORB, TADA2A,DAB1 ,MED27 ,ZNF208,SELENON,RB1CC
1,NMD3,AKAP10,PTPRE, PRKN,MTMR2 ,ZNF608,TBX20,SP110,D
LGAP2 ,AFAP1,MAPK10,DACH1,ZNF541,DPF3,NGEF ,GRIN2A ,AR
ID5B,ZBED9,JPH1, TXNRD2 ,ATXN1,WSB1,LALBA,PRKCH,PKP1,
HUNK, FRMD4A, TG, IL6R, FRMPD4 ,ALS2 ,RACGAP1 ,NLRCS ,ZNF62
7,0R51E1,ACO1,TFDP1,CNOT6L ,MKNK1 ,HEMGN , KANK4 ,DOCK9,
SNX25,FBLN5,KCNQ3, TOX,SHISA9, SLC4A4 ,PTPRB,ZFP90, PDE
6A,COPS8,ZNF124,SCN10A,SHANK2,ST8S1A1,USP7,VAV3,ENP
P3,PLAGL1,KCND3,MESD, ITSN2,S0X30,MOK,KIR2DL4 , ARHGEF
28,RALB,NPAS2 ,ADGRG6,ROCK1,LYN,VCAM1,SEL1L ,ARHGAP28
,ARHGAP31,ZNF780B,CTSB,EIF2B3,SLC44A2,SUMO3,SLC15A2
,ZNF169,PLEKHB2,KIF11,DTX1,BZW1,TENM2,0VOL2,PIWILS,
ZBTB33,ADA2,NTN1,PLCB4,ZFHX3,FANCL ,DPYSL5,ZNF44 ,RRA
GD,BANP,SUPT16H,ARID1B,HOXC13,CRACR2A,RNF152,BAZ1A,
CASZ1,0TUD7A, INSR,CUL5,0R7A17,BMF,YTHDF3, TFF1,DEDD2
,NEK6 ,HECTD1,GR1D1,COLQ,NMU,DDHD1,PBX3, SUMO2,HS1BP3
,ZNF292 ,ARFGEF1,PDE4DIP,GAST ,POGK,SNAI2 ,ASH1L, IGHV3

74 ,HOXC4,BID,SI1AH2,TANC2,ABCA4,TRABD2B,UFD1,RXRG, SP
3,DRAM1,ERN2,GABRG3,ZNF879 ,MBTPS2 ,FLNB, TRIM58, TIAL1
, TOM1,ELF2,PLPP4 ,NREP,ZDHHC17 ,NSD2,FYCO1,SH3GLB1,CD
9,CARD10,RALGPS2,JCAD, TWIST2,0R4K2,CTIF,SAMHD1, IFT8
1,ENPP1,UTRN,RASGRP1, IGSF11,SNX9,TP53111, TMEM225,AN
APC1,NDRG2,CSNK2A1,BMP5,KCNC1,CSF1,GHRH,HDGFL3,BCL2
L1,SERPINB9,SCAF4,CTDP1,HCN1,PRKG1,LAMA3,ASB4,GRIN2
B,GRB14, INO80,FANCB,GPR156, 1GHV2-
70D,CLNS1A,CNMD,DHRS3,SMAD5, CELF4 , TCERG1,ABCG1,0R4C
46 ,FOXN3,KCNK5,SLC40A1,PRAME ,MYCL ,TNN, CIDEC,PSAP,LP
GAT1,MICALL2,MED1,CDC14B,PCNT, IL33,AJAP1,GPRC5C,ROR
2,CFH,ZNF521,KL ,RASGEF1C,BANK1,CSDE1, LMX1A, TMEM178A
,IL10,ACTR2,0R1L6,SFPQ,SCML2, PRAMEF25,RI0K1,CLSTN2,
PTH,SOSTDC1,PRKAA2,CSF2RB,DIRAS2,SKA1 ,NDC80,SOHLH1,
LARP6,PACRG, PHF20L1,ABHD2, ITPRIP,VSTM2A ,MAP6,VASP,P
LA2G4A,ETV6,RAB12, 1QGAP1,RPS12,CAMLG, COX7A2L ,ZBTB7C
, TEAD1,MORC2,SREBF2,ANP32B, YBX3,AIMP1,THNSL2,FYB2,N
RXN1,PCID2,HIPK1,ZNF234,CISD1,ZNF518A,DGKK,SNAP91,C
D70,CIBAR1,PBLD,FICD,CADM1,CENPE,PEG10,LMX1B,NET1,S
IPA1L2 ,NGDN,ELOC,ANLN, TWIST1,AKT3,ALKAL2,JAK2,VSX1,
RPF2,FSTL1,ZBTB38, 1SX,SVEP1,MADD,HCRTR1,PTGS1,PATL1
,ZNF287,CELSR2,ZNF449 ,PRSS2,CREBBP ,MELTF, TNKS, GORAB
,PCNA,SIAH3,UFL1,NFKBIA,PRKCB,0R2T3,ABCC8 ,ANXA4 ,CAC
NA1E,ZC3H15,ANP32A,RFC2,ZNF354C,ALX4 ,RTRAF ,USH1C,BR
D4,7ZBTB21,SERBP1,NEDD9,OLFM4 ,NRBP1, ITGAG,ATP2B1,GAP
43,ASS1,MTCL1,GRIP1, IGHV10R15-
9,CTNNBL1,ADGRE3,SAR1A,ADCY9,PPP1R17,CNIH1,MAST2 ,HP
SE2,BTG3,ZNF528 ,ERLIN2 ,ZNF611,0TOP1,CIDEA,ARFGEF3,Z
BTB49,EXT2,EXOC1,KRT6A,STOX2,AG01,MEOX2,SLC6A1,GID8
,ELL2,STAT1,BRMS1L,NDFIP2,NR2C1,MAP2K6 ,CMTM7 ,DGKG, K
CNJ18,GATAD1,MTPN,ABI1,CEMIP,PRAMEF2,POU6GF2, IMPACT,
CCBE1,PARK7,ADAMTS18,MAPKS8, ITGA4,0AZ2 ,MED12L ,ZSCAN3
0,FBXL17,POU1F1,UBE2J2 ,ADCYAP1R1,MTF2 ,NCAPG2, TMOSF4
,RAPGEF4 ,0R6C75, FOXP2,ASB2,MYOCD,CEP120,ZSCANSC, CYF
1P2 ,HNRNPM,ASCC2,EFHB,0R13C9, ARID3B ,MEF2C,ZNF613,AD
GRB1,RXRA,WNT7A,RBPMS2 ,MAP3K5,NDFIP1,MAP3K4 ,WASF3,S
100B,SERPINI2,PRDM13,FOX06,ZNF112,ATP6V1C2,C160RF72
,MAGEL2,PKN2,RAD51AP1,0R10H2,PDE2A,RAB38,LRRC2,DBF4
B,FBXW8,SDCBP,NECTIN1,JPT2,SPPL2B,NSMCE1,ZNF813,WWO
X,ZBTB25,PASK,MLLT1,NCK1,SCAF8,FGR,CWC22,CDCA8,PPP2
R3A,DNMBP ,ATP6V1B2,CXCL2,MLLT10,C2, IFNAR1,RNF8,GNG1
2 ,EPHA4,CYTH4, INTS13,GABRA5 ,MECOM,DNMT3L ,NTRK2, IL1R
APL1,NUMB, LHX9,ADAMTS9,WNT2B,COLEC12,ZBTB10,0CLN,PO
STN,CREB5,CD101,SHISA6,MEGF10, IL17RD,FBX031,EXTL3,A
KAP11,GRIK1,PRKAB1,DTHD1, IREB2,MVB12B,PTK2,MARK4,CD




H5, CD5L, RCAN2 , ANKRD6 , SCGN, NFKBID, ARHGAP12, CLDN18, AS
CL3,MPP7,DIAPH1,FEZ2, INIP,LAMB1,APIP,CYFIP1,UBE3A,P
CDH8, SEMA4D, JAM2 , PITPNC1, FRMD6 , MC2R , ZBTB20 , FAT4, IMP
A2,ZNF66 ,RUNX1,AKR1B1,KIRREL1,WNT5B,RASGEF1B, AMFR, S
AXO1,NENF,POMT2,PTGFR,ZNF845,0R4L1,ASAP1, SAMD13, ICA
1,PLCZ1,EDIL3,NOS1AP,FCRLA,DIDO1, TPTE,SORBS2,PDCL3,
SRP9, CNKSR1,CCDC88A, GPR55 , NSUN2 , CHCHD2 , ADAMTS 16, CDC
45,0R11G2,BI1CD1, TNFSF11,FYN,BUB1,KDM5A, PCBP3, ZNF705
G,PPM1F,ADGRL2,ARL13B, SDE2,RBMS3, UHRF2, SCNSA, HDAC2,
AVEN, SLF1,GON4L , TBX15, SH2D3C, DOCK3, TRNAU1AP ,NCS1, CO
L18A1,ALB,DOK5,NALCN, ZFYVE28,MAPK9, PABPC1, CRTAM, APE
LA, SLC39A8,ROR1,FUTS, TET1,ARNT2,ASB3,HECW2,CDH2, I TG
A8,FBXL20,RAD9A, PHLPP1,GPR137B,EPHB1,RP1L1,GRM5,ADC
K1,RA114,ZNF705D,RPS6KAS, SPTB, TBC1D1,LRRC69, PTPRG, P
ID1,NRP1,MIDEAS, FCHSD2, PRKCA, ATPSCKMT , FAIM, SAMD12, F
HIT, ITGAL,ZNF615,KLF12,RNF138,RC3H1,NRIP1,CHODL , POR
,ZNF850,ZNF235 ,MCC , ZNF738, SUPT3H, BCR, TUT4 , NRXN3, ELM
01,RGS6,RERG, ZNF215, TCERG1L,KIF16B,PRIM2, SNRK , C140R
F39,TMOSF2,ELP2,FBLN1, STK36,NSG2,RAGL,KCNJ6,B9D1,RR
AS2,GNA14,ZNF678,BMPER, PRDM15,CUX1 , DPP6 , SRGAP3, ZNF4
20,MACROH2A1,MITF, EPHB2, TSPAN13, TOGARAM1 , CSNK1G1, SA
CS,BCL2L13,CD38,EYA4,DPH6,CDK14, AKAINL ,MET, SPPL3,CD
H17,ZNF705B,ATP6VOD2,PPFIA2,CDH13,MED13L , STXBP4, SER
PINB2,CACNG3,ATG5,MAGI2,PRDM11,VMP1,UNK,MLIP,FLRT2,
MYB, KALRN, ZNF704,SLC1A2,GNAS, LAMAL, MFHAS1 , SERPINB7,
ATRNL1, TIAM2,DHX29,BMP7,TTC28,ASTN2,DLG5, TNFAIPS, ZM
YND8,GAPVD1, GABRA2,RNF217 ,KCTD1,0R2T2,ZNF74,BPTF,BT
BD10,ZMYND11, TMEM25,NUDT21, GRM3,KMT2C ,DDX6 , ADGRF5 , 0
R4N2,PDGFC,WDR41,PPP1R13B,ABL2, BACE2,RFX2, PARPBP,NE
CAB1,PKNOX2,EYAL,FHOD3,SLIT2,EXOC4,CNOT7,KCNIP4,ESC
01,KCTDS,PLCL1,ERBB4, IL20RB, FAM3B,GSAP, TRHDE, SYNDIG
1,ROBO1,SAMD4A, PBX1, IRAGL,NPAS3,NUF2,PRKCQ, ANTXR1,N
DRG1,SORCS2,SIPA1L3, TRDN,MGMT,ZNF679 ,NLGN1, CTTNBP2,
SHLD2,NOS1,SLC6A3, PRR16,ASIC2,EFNA5S, TCF12,GAS2L1,AR
HGEF11,RAB27A,NSD1,EHMT1,SLIT3,DTNA,KIF13A, FRMD5, ES
R1,MYO9B,NTNG1,KDM4B,KCNQ5, LOXL2,,CACNA2D1 ,NYAP2, 1GL
C3,1QCJ-

SCHIP1,ADGRG7, SKAP2,PRLR,AGO3,HTT,FOXB1,RAD51B , CAMK
1D, PIK3R3, HLA-
F,FER,ZNF302,EYA2,CCR2,STARD13, INTS12,CHFR, ZNF721,E
PS8, JAZF1,ZNF578,ZNF891, SPOCK3, SEMA4B ,NRF1, IGHV10R2
1-
1,ZNF14,HRH1,PHC2,GR1A4,ROCK2, PRDM1,RORA, STMP1, IL16
,ATAT1,DMRT1,EIF4G3,CDCA5, PPP1CB, CATSPER2 ,RGSS , RAB3
1,PDK1,CSMD3, HERPUD1,NCOAG, TRIM2,,COL4A3, WASHC1 , ZFP3
0,RGS7,HOOK3,KIF7,GNG2,FSTL4,BARD1, STK3,DEPTOR, ZNF4
23,C1QL3,RSU1, PNPLA8 , ZNF568, HNRNPU, CEP72, RAB3GAP2, C
ADPS,APCDD1, IGF1R,KCNAB1, PRKAG2,GL12, THRB, AKAP13, MO
RC3,ATP10A,DNM1L
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NOTCH2,BCAR3,BRINP3,MTOR,CNTN4,SPOCK1,SGCD, IMMP2L , L
RP12,PTPRD,FREM1,TRAPPC9,BNC2,NEBL,LRRC4C,SMOC1,MYO
9A,ULK2,SCAPER,FTO,PLCB1,ZNF536, TAFA5,SVIL,CLTCL1,Z
FPM2, TENM4 ,NUBPL ,DLC1,ZDHHC21,RIPOR2,PDE4D,RDX,RP1,
STXBP1,RALA, IL1RAPL2,BCL2,0DAD2 ,ALDH1A2 ,ARHGAP26 ,FB
N1,CDH8,CHRNA7 ,ROBO2,RIMS1,SPIRE1, TENM3,GABRB3,ZEB1
,AKR1C3,SDCCAG8,RARB,FGD4,SPRED1,NAV2 ,ENPEP,SPAG16,
MYO1E,PLPPR1,USH2A ,MINAR1,CDC42EP3,RIMS2,ALK,AUTS2,
FOXJ2,CARMIL1,PAPPA2,ASTN1,RIN2,PARVB,ANO6,NEGR1 ,ML
LT3,GPC6,CNTNAP2 ,MAP4 ,MYO3B,APC,ZMYM4 ,RBFOX3, PLPPR5
,DSCAM,RTN1,TCF4,CRKL, ILDR2,S0OX5,SETD2 , ARHGAP24 ,TNI
K,SLC4A10,PTPRJ,0CA2,KDM4C,DOCK10,EGFR,RFX3,ANGPT1,
MACF1,PRKACB,RNF220,D0CK2,NEDD4 ,MYOF,CRB1,BCL11A,SO
X6,TMEM182,CECR2,ARMC2,CHSY1,FL11,CDH4,ATP2B2 ,NTRK3
,LARGE1,RXFP1,C5,PHACTR1,DKK2,FLT1,ADAMTS6 ,GABRB1,E
DAR,NEO1,CNTN6,SLC39A12,CABLES1,SLC8A3,PRKD1,PAKL,E
PHA7,CHRM3, SPEN,RAPGEF2,LRP2,ADGRB3,DEUP1,RUNX2,ARS




B,FGF12,CPS1,TAOK3,0NECUT1, TMEM38B, ADAMTSL1 ,PRICKLE
2,SLC24A3,LDB2,SMYD3,GRM7 ,GHR, LUZP1 ,EPB41L3,COL4A2,
SSBP3,RAPGEF5, TBCD,NEDD4L , ADAM10,HDAC9, APP ,ABCB5,RP
S6KA2,CACNAL1C,DCLK1,STAU2,GABRG2, TMC1 ,SEMASA,SYT1,V
CL,ARHGAP44 ,NTF3,AURKA,CFDP1,PYGO1,SLC8A1,PTPRR, SRG
AP2C,F1G4,CMIP,SRGAP2B,KANK1 ,MAP4K4 ,ABCD2 ,BMPR1B,FM
N2,THSD7A,PCSK6 ,AKAP6,CTNNA2 ,ARNT ,PAK3,TTLL7,DIP2B,
ITPKB,TRPC5,CHST8,DNM3,NBN, IFT57,RBM47 ,PRKCZ,CALD1,
SNTG2,KLHL1,DIP2A,MSH6 ,MCPH1,COL27A1,ZSWIM6 ,HECW1 ,M
RTFA,TAF4B,COBL ,EBF2,YAP1,ESS2,FRYL ,NFIA,RIPK4,BRIN
P1,MAPK1,ADAM22,CRISPLD2 ,KMT2E ,ALCAM,PLG,PDGFD, ZNRF
3,ABLIM1,NRG3,NCAM1,GFRAL,SYCP1,NIPBL,RNF17,GABPA,F
AT3,LCE1F,CHN1,MYLK3,ACSBG1, FMN1,MBNL1,PAFAH1B1 ,ATF
6,EFEMP1,TLL1,DCAF1, ITGB8,TPM1,NF2,RBFOX1,CTNNAL, PP
P1R9A,ANKRD11,CDH7,BIRC6,KLF15,PPARA,MEIS2,NFIB,MRT
FB,PRTG,SYNJ1,NR5A2, ADAMTS3, TIAM1 ,KAZN,ENAH,SF3B6, S
EMA3C,NAV3,SLC24A4 , TMEM108,AGO2 ,ALPK2 ,DNAH11,JARID2
,SCN2A,CPE,DYSF, 1L34 ,ANK2,BRWD1,TANC1,ADGRV1,MELK,B
CAS3,RYR2,SYNE2,BBS2,WNT9B,RANBP3L , SEMAGD , ANKS6 , SMA
RCA4,CDH11,LDB3,FABP7,PARD3,MAPKAP1,BLK,TNR,COL22A1
,CXADR,MBD5,ATRX,XIRP2 ,ELAVL4 ,ABL1,PTPN12,HDAC4,SLC
1A1,PRKAA1,SDC2,GAS2,KCNH1,LRFN5,CRTAC1,DROSHA, TTLL
5,L3MBTL3,APLF,DNAH5,CDH18,RAP1A,MY010,CAMK4 , FGF10,
GRID2,CDHR3,GALC,TGM1,PEAK1,LATS2 ,NRG1, INO8OD ,ASPM,
AP3B1,RASGRF1,ATP11C,SYNE1,ZBTB16,MUSK,ZNF675, SH3GL
3,SETDB2,PGM5,NXN,USP33,FBN2,CD44 ,PTPRO,EGF,ALPK3, T
R10,PDE3A,EXT1,COL5A3,LIMD1,SPRED2 ,ADAMTS2 ,RPS6KA3,
CTNND2,NHS,ATP8A2,PTPN2 ,PLXNA2 ,ATXN3,ST8S1A6 , ARHGEF
7 ,AMBRA1,KDM7A ,0PRM1, FANCA,CYP4A11,DAZL ,CNNM4 ,KREME
N1,SEMA3E,MARK2,ALPL,FHL2,TMOD2 ,HERC1,MSH2, IGF2BP3,
CDIN1,EPHAG6,ANKRD17,APBA2,LINGO2,SH3KBP1,ATL1,LUC7L
,CDKN2C,EPN2,EVC,KNDC1,AFG3L2 ,MOSMO,GFRA2 ,MNAT1,RBB
P8,SGCZ,ADAM12 ,MYLK2 ,ANK3,EMILIN2,XYLT1,HMGA2 ,MYOM2
,BCL11B,DOCK5,ECE1,MBP ,AK8, TRPS1,PLCE1, TGFA,CRIM1,F
UT9,VAV1,CDH20,MYT1L,ZNF160,TJP1, LDLRAD4 ,NPHP4 ,EGFL
AM,PACSIN2,CNTN1 ,HLA-

B, 1QSEC1,MTHFD1L ,SNX3,PDLIM5,BRCA2,DI1SC1,DNER,WDPCP
,NRK,SLC10A7,SEMA3A,STRN,BMP2 ,RC3H2 ,UNC5D, TRAK1,PSG
9,PTCD2 ,NCAM2,GFI11B,MS12,BMP2K,RNF38, SEMA3D,ASXL3,P
DE6C,RELN,HMGB1,FGF9,NFATC2,TDRD7,UST,,CPAMD8 ,RTTN ,M
DM1,SLC23A2,ESRP1,TTC21B,ETS2,D0CK1,B4GALT6, TSPAN2,
RAP1GAP,PLS1,SRGAP2 ,NIN,DRAXIN,ATF1,SLAMF1,SMARCA2,
ETS1,GL13,MEGF11,SMARCC1,AFF3,SLCO9A4,SMOC2,PCP4,CAS
P5,CUL1,MYEF2,RERE,MAP2,DAW1,LAMC1,FARP1,TDRD5,ATF2
,HIRA,UMODL1,BBS4,LAMC3,HIVEP3,COL5A1,CFTR,KPNAL1,NE
LL1,DOP1B,KITLG,DCC,MYT1,RCAN1,GTF21 ,RORB, TADA2A,DA
B1,SELENON,RB1CC1,MYO3A,PRKN,MTMR2 ,SH3PXD2A,TBX20,D
ACH1,PCDH15,DPF3,LGI2,NGEF,GRIN2A ,ARID5B,JPH1,ATXN1
,CDH23,PRKCH, TG, IL6R,ALS2 ,RACGAP1,ACO1, TFDP1,DMC1,L
CE3B,TOX,PTPRB,PDEGA,SCN10A, SHANK2,VAV3 ,MESD, ITSN2,
SOX30,PTGFRN, SYBU, ARHGEF28 ,NPAS2 ,ADGRG6 , Y IPF6 ,SEC24
D,ROCK1,LYN,VCAM1,CTSB,EIF2B3,LR1G1,DTX1, TENM2,0VOL
2,NTN1,MMP16,ZFHX3,DPYSL5,ARID1B,HOXC13,CRACR2A, CAS
Z1,INSR,DMBT1,YTHDF3,HECTD1, SHROOM3,XRCC4,COLQ,HDAC
11,DDHD1,PBX3,SNAI2,ASH1L ,HOXC4,S1AH2,TANC2,UFD1,RX
RG,SP3,MBTPS2,FLNB,TRIMS58,TIAL1,PLPP4,NREP,ZDHHC17,
NSD2,CERS3,SLC22A14,CD9,CARD10,KRT6B, XKR5,JCAD, SAMH
D1, 1FT81,ENPP1,UTRN,RASGRP1,DZANK1 ,NDRG2 ,BMP5,WDR72
,KCNC1,CSF1,GHRH,HDGFL3,BCL2L1,KRT25,CTDP1,HCN1, PRK
G1,LAMA3,ASB4,GRIN2B, INO80,CNMD ,DHRS3,SMADS5,CELF4,S
YNJ2,FOXN3,VSTM4,SLC40A1,MYCL ,TNN,CABYR,PSAP ,MICALL
2,MED1,ATG4B,KDM6A,ATRN, 1L33,AJAP1,ROR2,ZNF521,KL,C
SDE1,FAT1,LMX1A,TMEM178A,1L10,ACTR2,SCML2,CLSTN2,TT
C39C,PTH,SOSTDC1,SOHLH1 ,PACRG ,ABHD2 ,MAP6,VASP ,ETVG,
TACC2,PALMD, 1QGAP1, TEAD1,ANP32B,YBX3,AIMP1,NRXN1,PC
1D2,HI1PK1,FRY,CIBAR1,CACYBP,CADM1, LMX1B,ANLN, TWIST1




,AKT3,ALKAL2,JAK2,VSX1,FSTL1, ISX,BPNT1,SVEP1,RBM19,
CELSR2,CREBBP ,MELTF,ARL11,GORAB,PCNA,SIAH3,UFL1,ADA
MTS5,NFKBIA,PRKCB,NTM,ABCC8 ,ANXA4 ,SMTN,ALX4 ,USH1C, S
MPD4 ,NEDD9,0LFM4, ITGA6,ATP2B1,GAP43,ASS1,GRIP1,CTNN
BL1,ADCY9,EML1,PPP1R17,XKR6,0TOP1,EXT2,KRT6A,STOX2,
AGO1,MEOX2,GRXCR1,STAT1,NR2C1,MAP2K6,CMTM7 ,DGKG, SHR
OOM2,SLC6A11,MTPN,ABI1,MYO18B,ARMC6,POUGF2, IMPACT,C
CBE1,ADAMTS18, ITGA4,FBXL17,POU1F1,ADCYAP1R1 ,MTF2,CS
MD1,NCAPG2,FOXP2,ASB2,MYOCD,CEP120,DHTKD1,CYFIP2,KR
T85,ST8SI1A4,MEF2C,ADGRB1 ,RXRA ,WNT7A,RBPMS2 ,MAP3K5,N
DFIP1,MAP3K4 ,WASF3,S100B,PRDM13,FOX06 ,PDE2A,FBXW8, S
DCBP,NECTIN1,WWOX,NCK1,FLVCR1,FGR,DRC7,PPP2R3A,DNMB
P,TOP1,SPRR2D,RNF8,LCE3D,EPHA4 ,EMP1,GABRAS ,MECOM, DN
MT3L,NTRK2, IL1RAPL1,FNDC3A,RSPH1,NUMB, LHX9 ,ADAMTS9,
WNT2B,TNNI1,POSTN,CD101,MEGF10, IL17RD,FBX031,GRIK1,
PRKAB1, IREB2,HS6ST1,PTK2 ,MARK4 ,CDH5 ,ANKRD6 ,NFKBID, A
RHGAP12,CLDN18,DI1APH1,FEZ2,LAMB1,CYFIP1,UBE3A,PCDH8
,SEMA4D, JAM2 ,FRMD6 , FAT4 ,AP2B1 ,RUNX1,AKR1B1,WNT5B, SA
NBR,ASAP1,DPY19L2,SORBS2,PDCL3,CCDC88A,GPR55,NSUN2,
ADAMTS16,SPAG6,BICD1, TNFSF11,FYN,MYL12B,ADGRL2,UNC4
5B,ARL13B,HYDIN,SCN8A,HDAC2,GON4L ,TBX15,NCS1,COL18A
1,CDH9, LHFPL2,ATP5PF,DOK5,UGP2,CRTAM, COL19A1 ,APELA,
MDGA2,ROR1,FUT8,TET1,ARNT2,HECW2,CDH2,CNTN5, ITGA8,N
TN4 ,XRN2,PHLPP1,GPR137B,EPHB1,EYS,RP1L1,GRM5,DDX10,
ADCK1,RPS6KAS5,PTPRG,PID1,NRP1,SDK1,PRKCA,FAIM, ITGAL
,RC3H1,NRIP1,CHODL,POR,BCR,TUT4,NRXN3,KIF16B,CDH12,
SNRK, C140RF39,FBLN1,STK36,PAQR5,MB,RAG1,B9D1,DGCR2,
RRAS2 ,BMPER, CUX1,MACROH2A1 ,MITF,EPHB2, 1GSF3,SGCG,CD
38,EYA4,MET,CDH17,SPECC1,PPFIA2,CDH13,ATG5,NRAP ,MAG
12,KIAA1217,VMP1 ,UNK,FAM171A1,ADAM29,FLRT2,MYB,KALR
N,SLC1A2,GNAS, LAMA1 ,MFHAS1,GREB1L ,SERPINB7,CA10,CPQ
,ATRNL1,TIAM2, 1GSF21 ,BMP7,ASTN2,DLG5, GABRA2 ,KIRREL3
,BTD,BPTF,NUDT21,DDX6,ADGRF5,PDGFC,ABL2, TRAPPC6EB , RF
X2,NECAB1,EYAl1l,FHOD3,SLIT2,EXOC4,FAM126A,CCDC141,ER
BB4,SYNDIG1,R0OBO1,PBX1,PRKCQ,ANTXR1,NDRG1,MYH15,SIP
A1L3,MGMT ,NLGN1,CTTNBP2,SHLD2 ,NOS1,SLC6A3,ASIC2,EFN
A5,TCF12,VCAN,EHMT1,SLIT3,ESR1,NTNG1,KDM4B,LOXL2,NY
AP2,PRLR,FOXB1,RAD51B,CAMK1D, PIK3R3,MACROD2,CFAP44,
OPCML ,CATSPERE,FER,EYA2,CCR2,RPGRIP1,STARD13,A2M,EP
S8, SEMA4B,ROCK2 ,PRDM1,RORA,ATAT1,DMRT1, CATSPER2 ,HSP
G2,PTPRQ,CSMD3,NCOA6,HSD17B2,COL4A3,RGS7,HOOK3 , PCSK
2,FSTL4,STK3,ZNF423,ZNF568 , HNRNPU ,APCDD1, IGF1R,GLI2
, THRB, LSAMP ,AKAP13,MORC3,ATP10A,DNM1L
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NOTCH2,BRINP3,MTOR,CNTN4,SPOCK1, IMMP2L,LRP12,PTPRD,
TRAPPC9, LRRC4C ,MYO9A,ULK2,PLCB1,ZNF536,TENM4,DLC1,R
IPOR2,RP1,STXBP1,RALA, IL1RAPL2,BCL2,0DAD2,ALDH1A2,A
RHGAP26 ,CHRNA7 ,ROBO2,RIMS1,TENM3,GABRB3,ZEB1,SDCCAG
8,RARB,NAV2,PLPPR1,USH2A ,MINARL1 ,RIMS2 ,ALK ,AUTS2,AST
N1,NEGR1,GPC6,CNTNAP2,MAP4 ,APC,RBFOX3,PLPPR5,DSCAM,
RTN1,TCF4,CRKL,SOX5,SETD2,TNIK,SLC4A10,D0CK10,EGFR,
MACF1,PRKACB,RNF220,NEDD4,CRB1,BCL11A,S0X6,CECR2,CD
H4 ,ATP2B2,NTRK3,PHACTR1,GABRB1,NEO1,CNTN6,SLC39A12,
CABLES1,SLC8A3,PRKD1,PAK1,EPHA7 ,CHRM3,SPEN,,RAPGEF2,
LRP2,ADGRB3,RUNX2,ARSB,FGF12,TAOK3,ADAMTSL1,LDB2,GR
M7,LUZP1,EPB41L3,SSBP3,RAPGEF5, TBCD,NEDD4L ,HDAC9, AP
P,DCLK1,STAU2,GABRG2,TMC1 ,SEMA5A,SYT1,VCL ,ARHGAP44,
NTF3,AURKA,SLC8A1,SRGAP2C,F1G4,SRGAP2B, KANK1 ,MAP4K4
,ABCD2,BMPR1B,CTNNA2 ,PAK3,TTLL7,DIP2B, TRPC5,CHST8,D
NM3, IFT57,PRKCZ,SNTG2,KLHL1,DIP2A ,MCPH1,ZSWIM6 ,HECW
1,COBL,YAP1,ESS2,FRYL,NFIA,BRINP1,MAPK1,ADAM22,ALCA
M,NRG3,NCAM1,GFRAL1,NIPBL,FAT3,CHN1,ACSBG1,MBNL1, PAF
AH1B1,NF2,RBFOX1,CTNNAL1,PPP1ROA,KLF15,MEIS2,NFIB,PR
TG,SYNJ1,TIAM1,ENAH, SEMA3C,NAV3,SLC24A4 , TMEM108,DNA
H11,JARID2,SCN2A, 1L34,ANK2,ADGRV1,SYNE2,BBS2 ,WNT9B,
SEMA6D, SMARCA4 ,CDH11, FABP7 ,PARD3,MAPKAP1,BLK, TNR,MB
D5,ATRX,ELAVL4,ABL1,HDAC4,SLC1A1,SDC2,LRFN5,CRTAC1,




DNAH5,RAP1A,FGF10,GRID2,GALC,NRG1,ASPM,RASGRF1,ZBTB
16 ,MUSK,SH3GL3,USP33,PTPRO,EGF, TRIO,EXT1,RPS6KA3,CT
NND2,ATP8A2,PLXNA2 ,ATXN3,ARHGEF7 ,AMBRA1,,KDM7A ,OPRM1
,KREMEN1 ,SEMA3E ,MARK2 ,TMOD2 ,HERC1, IGF2BP3,EPHAG , APB
A2,LINGO2,ATL1,CDKN2C,KNDC1,AFG3L2,MOSMO ,GFRA2 , MNAT
1,ANK3,BCL11B,ECE1,MBP,AK8,CRIM1,FUT9,MYT1L ,NPHP4,C
NTN1, IQSEC1,MTHFD1L,SNX3,PDLIM5,BRCA2,DISC1,DNER,WD
PCP,NRK,SEMA3A, STRN, BMP2 ,UNC5D, TRAK1 ,NCAM2 , SEMA3D, P
DE6C,RELN,HMGB1,FGF9,UST,SLC23A2,ESRP1,TTC21B,B4GAL
T6,TSPAN2 ,RAP1GAP,PLS1,SRGAP2 ,NIN,DRAXIN,ATF1,SMARC
A2,GL13,SMARCC1,PCP4,CASP5,MYEF2,RERE ,MAP2,FARP1 ,AT
F2,BBS4,LAMC3,NELL1,DCC,MYT1,RORB,DAB1,PRKN,MTMR2, T
BX20,PCDH15,DPF3,LG12,NGEF,GRIN2A,ATXN1,CDH23, PRKCH
, 1G,ALS2 ,RACGAP1,TOX,PTPRB, SHANKZ2, ITSN2,SYBU,NPAS2,
ADGRG6,ROCK1,LYN,VCAM1,EIF2B3,LRIG1,DTX1, TENM2,0VOL
2,NTN1,ZFHX3,DPYSL5,ARID1B,CASZ1 ,HECTD1,SHROOM3, COL
Q,HDAC11,PBX3,TANC2,RXRG,NREP ,ZDHHC17 ,CD9,DZANK1,ND
RG2,BMPS5,KCNC1,CSF1,GHRH,HDGFL3,HCN1,PRKG1, LAMA3,GR
IN2B,SYNJ2 ,MYCL, TNN,MICALL2 ,MED1,KDM6A,ATRN, 1L33,R0O
R2,ZNF521,LMX1A,ACTR2,CLSTN2 ,MAP6,VASP ,ETV6,TACC2, 1
QGAP1,ANP32B,NRXN1,HIPK1,FRY,CADM1,LMX1B, TWIST1,AKT
3,ALKAL2,JAK2,VSX1, 1SX,BPNT1,CELSR2,GORAB,UFL1,NTM,
ABCC8,USH1C, ITGA6,ATP2B1,GAP43,GRIP1,EML1,PPP1R17,G
RXCR1,DGKG, SHROOM2 ,SLC6A11,MTPN,ABI1,POU6F2, IMPACT,
ITGA4,FBXL17,POU1F1,FOXP2,CEP120,CYFIP2,ST8S1A4 ,MEF
2C,ADGRB1,WNT7A,WASF3,S100B,PRDM13, FOX06 , FBXW8,SDCB
P,NECTIN1,NCK1,PPP2R3A,EPHA4 ,GABRAS ,NTRK2, IL1RAPL1,
NUMB, LHX9,WNT2B,FBX031,GRIK1,HS6ST1,PTK2,MARK4 ,FEZ2
,LAMB1,CYFIP1,UBE3A, SEMA4D,JAM2 ,FAT4 ,RUNX1,WNT5B,AS
AP1,CCDC88A, SPAG6,FYN,ADGRL2 ,ARL13B,HYDIN,SCN8A,HDA
C2,NCS1,ATP5PF,DOK5,UGP2,MDGA2 ,ROR1,ARNT2 ,HECW2 , CDH
2,CNTN5, ITGA8,NTN4,XRN2 ,EPHB1 ,RP1L1,GRM5,RPS6KAS,PT
PRG,NRP1,SDK1,FAIM, ITGAL1,CHODL ,BCR,NRXN3,STK36,RRAS
2,CUX1,EPHB2,CD38,MET,PPFIA2 ,MAGI2,UNK,FLRT2,KALRN,
SLC1A2,LAMAL1,CA10,TIAM2, IGSF21,BMP7 ,ASTN2,DLG5,GABR
A2,KIRREL3,BTD,BPTF,DDX6,PDGFC,ABL2, TRAPPC6B,EYAL,S
LIT2,FAM126A,CCDC141,ERBB4,SYNDIG1,R0BO1,PBX1,PRKCQ
,NDRG1,NLGN1,CTTNBP2,SLC6A3,ASIC2,EFNAS5,TCF12,VCAN,
SLIT3,NTNG1,KDM4B,NYAP2,FOXB1,CAMK1D,MACROD2,0PCML,
CCR2,RPGRIP1,SEMA4B,PRDM1,RORA,ATAT1,HSPG2,PTPRQ,CS
MD3,NCOA6,RGS7 ,HOOK3,PCSK2,FSTL4,STK3,ZNF423 ,APCDD1
, IGF1R,GL12,THRB, LSAMP
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NOTCH2,BCAR3,BRINP3,MTOR,CNTN4,SPOCK1,SGCD, IMMP2L, L
RP12,PTPRD,FREM1,TRAPPC9,BNC2 ,NEBL,LRRC4C,SMOC1,MYO
9A,ULK2,SCAPER,PLCB1,ZNF536, TAFAS5 ,ZFPM2 , TENM4 ,DLC1,
ZDHHC21,RIPOR2,RP1,STXBP1,RALA, IL1RAPL2,BCL2,0DAD2,
ALDH1A2,ARHGAP26 ,FBN1,CHRNA7 ,ROBO2,RIMS1, TENM3,GABR
B3,ZEB1,AKR1C3,SDCCAG8,RARB,SPRED1,NAV2 ,ENPEP ,MYO1E
,PLPPR1,USH2A ,MINAR1 ,RIMS2,ALK,AUTS2,FOXJ2,PAPPA2,A
STN1,RIN2,ANO6,NEGR1,MLLT3,GPC6,CNTNAP2 ,MAP4 ,MYO3B,
APC,RBFOX3,PLPPR5,DSCAM,RTN1, TCF4,CRKL ,SOX5,SETD2,A
RHGAP24 ,TNIK,SLC4A10,PTPRJ,KDM4C,DOCK10,EGFR,RFX3,A
NGPT1,MACF1,PRKACB,RNF220,DOCK2,NEDD4,CRB1,BCL11A,S
0X6,CECR2,CHSY1,FLI11,CDH4,ATP2B2,NTRK3,RXFP1,C5,PHA
CTR1,DKK2,FLT1,ADAMTS6,GABRB1 ,EDAR,NEO1,CNTN6,SLC39
Al12,CABLES1,SLC8A3,PRKD1,PAK1,EPHA7 ,CHRM3,SPEN,RAPG
EF2,LRP2,ADGRB3,RUNX2,ARSB,FGF12,CPS1,TAOK3,0NECUT1
, TMEM38B,ADAMTSL1,LDB2,GRM7,GHR, LUZP1,EPB41L3,COL4A
2,SSBP3,RAPGEFS, TBCD,NEDD4L ,ADAM10 ,HDAC9, APP ,ABCB5,
RPS6KA2 ,CACNALC,DCLK1,STAU2,GABRG2,TMC1,SEMASA,SYT1
,VCL,ARHGAP44 ,NTF3,AURKA,PYGO1,SLC8A1,PTPRR, SRGAP2C
,F1G4,CMIP ,SRGAP2B, KANK1 ,MAP4K4 ,ABCD2,BMPR1B, THSD7A
,PCSK6 ,AKAP6 ,CTNNA2 ,ARNT ,PAK3,TTLL7,DIP2B, ITPKB, TRP
C5,CHST8,DNM3,NBN, IFT57 ,RBM47 ,PRKCZ,,CALD1,SNTG2,KLH
L1,DIP2A,MSH6 ,MCPH1,COL27A1,ZSWIM6,HECW1,COBL, YAP1,
ESS2,FRYL,NFIA,BRINP1,MAPK1,ADAM22,CRISPLD2 ,KMT2E, A




LCAM,PLG,PDGFD,ZNRF3,NRG3,NCAM1,GFRAL1 ,NIPBL ,GABPA,F
AT3,CHN1,MYLK3,ACSBG1,FMN1,MBNL1,PAFAH1B1,ATF6,EFEM
P1,TLL1,DCAF1,1TGB8,TPM1,NF2,RBFOX1,CTNNAL,PPP1R9A,
ANKRD11,BIRC6,KLF15,PPARA,MEIS2 ,NFIB,PRTG,SYNJ1,NR5
A2 ,ADAMTS3, TIAM1,ENAH,SF3B6,SEMA3C,NAV3,SLC24A4 , TME
M108,AGO2,ALPK2,DNAH11,JARID2,SCN2A,CPE, IL34 ,ANK2,A
DGRV1,MELK,BCAS3,RYR2,SYNE2,BBS2,WNT9B ,RANBP3L , SEMA
6D, ANKS6 ,SMARCA4,CDH11,LDB3,FABP7 ,PARD3,MAPKAP1 ,BLK
,TNR,COL22A1,CXADR,MBD5,ATRX, XIRP2,ELAVL4 ,ABL1,HDAC
4,SLC1A1,SDC2,GAS2,LRFN5,CRTAC1,DROSHA, TTLL5, L3MBTL
3,APLF,DNAH5,RAP1A,CAMK4 ,FGF10,GRID2,GALC,LATS2,NRG
1, INO80OD,ASPM,AP3B1,RASGRF1,ATP11C,ZBTB16,MUSK, ZNF6
75,SH3GL3,SETDB2,NXN,USP33,FBN2,CD44,PTPRO, EGF, ALPK
3,TRIO,EXT1,SPRED2,ADAMTS2 ,RPS6KA3,CTNND2 ,NHS ,ATP8A
2,PTPN2,PLXNA2 ,ATXN3,ST8S1A6,ARHGEF7 , AMBRAL ,KDM7A, 0
PRM1,FANCA,CYP4A11,KREMEN1, SEMA3E ,MARK2 ,ALPL ,FHL2,T
MOD2 ,HERC1 ,MSH2, 1GF2BP3,CDIN1,EPHAG ,ANKRD17 ,APBA2,L
INGO2,ATL1,CDKN2C,EPN2,EVC,KNDC1,AFG3L2,MOSMO, GFRA2
,MNAT1,RBBP8,SGCZ,ADAM12 ,MYLK2 ,ANK3,EMILIN2,XYLT1,H
MGA2,BCL11B,ECE1,MBP,AK8,TRPS1,PLCE1, TGFA,CRIM1,FUT
9,VAV1,MYT1L,ZNF160,TIP1,NPHP4,CNTN1 ,HLA-

B, 1QSEC1,MTHFD1L ,SNX3,PDLIM5,BRCA2,D1SC1,DNER,WDPCP
,NRK,SLC10A7 ,SEMA3A,STRN,BMP2 ,RC3H2,UNC5D, TRAK1, PSG
9,PTCD2,NCAM2,GF11B,BMP2K,RNF38,SEMA3D, PDEGC,RELN, H
MGB1,FGF9,NFATC2,TDRD7,UST,CPAMD8 ,RTTN,MDM1 ,SLC23A2
,ESRP1,TTC21B,ETS2,DOCK1,B4GALT6, TSPAN2 ,RAP1GAP,PLS
1,SRGAP2 ,NIN,DRAXIN,ATF1,SLAMF1,SMARCA2 ,ETS1,GL13,M
EGF11,SMARCC1,AFF3,SMOC2,PCP4,CASP5,MYEF2 ,RERE ,MAP2
,DAW1,FARP1,TDRD5,ATF2,HIRA,UMODL1,BBS4,LAMC3,COL5A
1,CFTR,NELL1,DOP1B,KITLG,DCC,MYT1,GTF21,RORB, TADA2A
,DAB1,SELENON,RB1CC1,MYO3A,PRKN,MTMR2 ,SH3PXD2A, TBX2
0,DACH1,PCDH15,DPF3,LGI2,NGEF,GRIN2A,ARID5B,ATXN1,C
DH23,PRKCH, TG, IL6R,ALS2 ,RACGAP1,ACO1,DMC1,TOX,PTPRB
,PDE6GA, SHANK2,VAV3, ITSN2,SYBU,NPAS2 ,ADGRG6, YIPF6,SE
C24D,ROCK1,LYN,VCAM1,EIF2B3,LRIG1,DTX1, TENM2,0VOL2,
NTN1,MMP16,ZFHX3,DPYSL5,ARID1B,HOXC13,CRACR2A,CASZ1
, INSR,YTHDF3,HECTD1, SHROOM3, XRCC4,COLQ,HDAC11,PBX3,
SNAI2,ASH1L ,HOXC4,SI1AH2,TANC2,UFD1,RXRG, SP3,MBTPS2,
TRIM58,PLPP4 ,NREP,ZDHHC17 ,NSD2,CD9, CARD10,JCAD, SAMH
D1,ENPP1,RASGRP1,DZANK1,NDRG2,BMPS5,KCNC1,CSF1,GHRH,
HDGFL3,BCL2L1,CTDP1,HCN1,PRKG1,LAMA3,ASB4,GRIN2B, IN
080,CNMD,DHRS3,SMAD5, CELF4,SYNJ2,FOXN3,VSTM4 ,SLC40A
1,MYCL,TNN,PSAP ,MICALL2,MED1,KDM6A,ATRN, IL33,AJAP1,
ROR2,ZNF521,KL,CSDE1,FAT1,LMX1A, TMEM178A, IL10,ACTR2
,CLSTN2,TTC39C,PTH,SOSTDC1,MAP6,VASP,ETV6,TACC2, 1QG
AP1,TEAD1,ANP32B,YBX3,AIMP1,NRXN1,PCID2,HIPK1,FRY,C
I1BAR1,CACYBP,CADM1,LMX1B,ANLN, TWIST1,AKT3,ALKAL2,JA
K2,VSX1,1SX,BPNT1,SVEP1,RBM19,CELSR2,CREBBP ,ARL11,G
ORAB,PCNA,SI1AH3,UFL1,NFKBIA,PRKCB,NTM,ABCC8,ALX4,US
H1C,SMPD4 ,NEDD9, ITGA6,ATP2B1,GAP43,ASS1,GRIP1,CTNNB
L1,ADCY9,EML1,PPP1R17,0TOP1,EXT2,STOX2,AG01,MEOX2,G
RXCR1,STAT1,MAP2K6 ,CMTM7 ,DGKG, SHROOM2 ,SLC6A11 ,MTPN,
ABI1,MY018B,ARMC6,POUGF2, IMPACT ,CCBE1,ADAMTS18, ITGA
4 ,FBXL17,POU1F1,ADCYAP1R1 ,MTF2,CSMD1,NCAPG2,FOXP2,A
SB2,MYOCD,CEP120,DHTKD1,CYFIP2,ST8S1A4 ,MEF2C,ADGRB1
,RXRA,WNT7A,RBPMS2 ,NDFI1P1,MAP3K4 ,WASF3,S100B, PRDM13
,FOX06 ,PDE2A ,FBXW8,SDCBP ,NECTIN1,WWOX,NCK1,FLVCR1,F
GR,PPP2R3A,TOP1,RNF8, EPHA4 ,GABRAS ,MECOM,DNMT3L ,NTRK
2,1L1RAPL1,FNDC3A,NUMB,LHX9, ADAMTS9 ,WNT2B,TNNI11,CD1
01,FBX031,GRIK1,PRKAB1, IREB2,HS6ST1,PTK2 ,MARK4 ,CDH5
,NFKBID,CLDN18,FEZ2,LAMB1,CYFIP1,UBE3A,PCDH8 , SEMA4D
,JAM2 ,FAT4 ,AP2B1,RUNX1,AKR1B1,WNT5B, SANBR,ASAP1,SOR
BS2,PDCL3,CCDC88A,GPR55,NSUN2 , ADAMTS16, SPAG6 , TNFSF1
1,FYN,ADGRL2,UNC45B,ARL13B,HYDIN,SCN8A,HDAC2,GON4L ,
TBX15,NCS1,COL18A1,LHFPL2,ATP5PF,DOK5,UGP2,CRTAM, CO
L19A1,APELA,MDGA2,ROR1,FUT8,TET1,ARNT2 ,HECW2,CDH2,C




NTN5, ITGA8,NTN4 ,XRN2,PHLPP1,GPR137B,EPHB1,RP1L1,GRM
5,RPS6KA5,PTPRG,NRP1,SDK1,PRKCA,FAIM, ITGAL1,RC3H1,NR
IP1,CHODL,POR,BCR,NRXN3,KIF16B,SNRK,FBLN1,STK36,MB,
RAG1,B9D1,RRAS2,BMPER, CUX1,MACROH2A1 ,MITF,EPHB2, IGS
F3,SGCG,CD38,EYA4 ,MET,CDH17 ,SPECC1,PPFI1A2,CDH13,ATG
5,NRAP,MAGI2,KI1AA1217,VMP1,UNK, ADAM29,FLRT2,MYB, KAL
RN,SLC1A2,GNAS,LAMAL1 ,MFHAS1,GREB1L ,SERPINB7,CA10,TI
AM2, 1GSF21,BMP7,ASTN2,DLG5, GABRA2 ,KIRREL3,BTD,BPTF,
NUDT21,DDX6,ADGRF5,PDGFC,ABL2,, TRAPPC6B ,NECAB1,EYA1,
FHOD3,SL1T2,EXOC4,FAM126A,CCDC141,ERBB4,SYNDIG1,R0OB
01,PBX1,PRKCQ,ANTXR1,NDRG1,MYH15,S1PA1L3,NLGN1,CTTN
BP2,SHLD2,SLC6A3,ASI1C2,EFNA5,TCF12,VCAN,EHMT1,SLIT3
,ESR1,NTNG1,KDM4B,LOXL2,NYAP2,PRLR,FOXB1,RAD51B,CAM
K1D,PIK3R3,MACROD2,0PCML,FER,EYA2,CCR2,RPGRIP1,STAR
D13,A2M,SEMA4B,ROCK2 ,,PRDM1,RORA,ATAT1,DMRT1 ,HSPG2,P
TPRQ,CSMD3,NCOA6 ,HSD17B2,COL4A3,RGS7 ,HOOK3,PCSK2,FS
TL4,STK3,ZNF423,ZNF568 ,HNRNPU ,APCDD1, IGF1R,GL12,THR
B,LSAMP ,AKAP13,MORC3
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NOTCH2,BCAR3,BRINP3,MTOR,CNTN4,SPOCK1,SGCD,WWC1, IMM
P2L,LRP12,PTPRD,FREM1, TRAPPC9,BNC2,NEBL,LRRC4C,SMOC
1,MY09A,ULK2,UNC13C,SCAPER,FTO,MGA,PLCB1,ZNF536, TAF
A5,SVIL,CLTCL1,ZFPM2,TENM4 ,NUBPL,DLC1,ZDHHC21,RIPOR
2 ,PDE4D,RDX,RP1,STXBP1,RALA, IL1RAPL2,BCL2,0DAD2,PRD
M16,ALDH1A2,ARHGAP26 ,FBN1,CDH8,CHRNA7 ,ROBO2,RIMS1,S
PIRE1,TENM3,GABRB3,ZEB1,AKR1C3,SDCCAG8,RARB,FGD4,SP
RED1,NAV2,ENPEP,SPAG16 ,MYO1E,PLPPR1,USH2A ,MINAR1,CD
C42EP3,RIMS2 ,ALK,AUTS2 ,FOXJ2,CARMIL1,PAPPA2 ,ASTN1,R
IN2,PARVB,ANO6 ,NEGR1 ,MLLT3,GPC6,CNTNAP2 ,MAP4 ,MYO3B,
APC,ZMYM4 ,RBFOX3,PLPPR5,DSCAM,RTN1,TCF4,CRKL, ILDR2,
SOX5,SETD2,ERG,ARHGAP24 , TNIK,SLC4A10,PTPRJ,0CA2, KDM
4C,DOCK10,EGFR,RFX3,ANGPT1,CDK12,MACF1, PRKACB,RNF22
0,DOCK2,NEDD4 ,MYOF,SND1,CRB1,BCL11A,SOX6,TMEM182,CE
CR2,ARMC2,CHSY1,FL11,CDH4 ,ATP2B2,NTRK3, LARGEL ,RXFP1
,C5,PHACTR1,DKK2,FLT1,DNAJC13,ADAMTS6,GABRB1,PSMAS,
EDAR,NEO1,CNTN6,SLC39A12,CABLES1,SLC8A3,PRKD1,PAK1,
EPHA7 ,CHRM3, SPEN,RAPGEF2,LRP2,ADGRB3,DEUP1 ,RUNX2,AR
SB,FGF12,CPS1,TAOK3,0NECUT1, TMEM38B ,ADAMTSL1, PRICKL
E2,SLC24A3,LDB2,SMYD3,HERC2,LRGUK ,GRM7 ,RETREG1,GHR,
LUZP1,EPB41L3,COL4A2,SSBP3,RAPGEF5, TBCD,NEDD4L , ADAM
10,HDAC9,ZHX3, APP ,ABCB5,RPS6KA2,CACNAL1C,DCLK1,STAU2
,GABRG2,TMC1,SEMA5A,SYT1,VCL ,ARHGAP44 ,NTF3,AURKA,CF
DP1,PYGO1,SLC8A1,HERPUD2,PTPRR,SRGAP2C,F1G4,CMIP,SR
GAP2B,KANK1,MAP4K4 ,ABCD2 ,BMPR1B, FMN2, THSD7A ,PCSK6, A
KAP6,CTNNA2,ARNT ,PAK3, TTLL7,DIP2B, ITPKB, TRPC5,CHST8
,DNM3,NBN, IFT57 ,RBM47 ,PRKCZ ,CALD1,SNTG2 ,KLHL1,DIP2A
,MSH6 ,MCPH1,COL27A1,ZSWIM6 ,HECW1 ,ABCAS5,PHF19 ,MRTFA,
TAF4B,COBL ,EBF2,YAP1,ESS2,FRYL,NFIA,RIPK4,SHC4,BRIN
P1,MAPK1,ADAM22 ,CRISPLD2 ,KMT2E ,ALCAM,PLG,PDGFD,ZNRF
3,ABLIM1,NRG3,NCAM1,GFRAL1,SYCP1,NIPBL,RNF17,GABPA,F
AT3,LCE1F,CHN1,MYLK3,ACSBG1,FMN1,MBNL1,PAFAH1B1,ATF
6,EFEMP1,TLL1,DCAF1, ITGB8,TPM1,NF2,RBFOX1,CTNNAL,PP
P1R9A,ANKRD11,CDH7,BIRC6,KLF15,PPARA,MEIS2 ,NFIB,MRT
FB,PRTG,SYNJ1,NR5A2, ADAMTS3, TIAM1 ,FOXJ3,KAZN,ENAH, S
F3B6,PCDH11Y,SEMA3C,NAV3,SLC24A4 , TMEM108,AGO2 ,ALPK2
,DNAH11,JARID2,SCN2A,GATAD2B,CPE,DYSF, IL34,ANK2 ,BRW
D1,TANC1,ADGRV1,MELK,BCAS3,RYR2,SYNE2,BBS2,WNT9B,SL
C9C1,RANBP3L ,SEMAGD,, ANKS6 ,SMARCA4 ,CDH11,LDB3,FABP7,
PARD3,MAPKAP1,PIAS1,BLK,TNR,COL22A1,CXADR,MBD5,ATRX
,XIRP2,ELAVL4,ABL1,PTPN12,HDAC4,SLC1A1,PRKAAL1,SDC2,
GAS2 ,KCNH1,LRFN5,CRTAC1,DROSHA, TTLL5,L3MBTL3,APLF,D
NAH5,CDH18,RAP1A,GL1S1,MORC1,MY010,CAMK4 ,FGF10,GRID
2,CDHR3,GALC,TGM1,PEAKL,LATS2,NRG1, INO8OD ,ASPM, AP3B
1,RASGRF1,ATP11C,SYNE1,ZBTB16 ,MUSK,ZNF675,SH3GL3, SE
TDB2,PGM5,MED15,NXN, USP33,FBN2,CD44 ,PTPRO, EGF ,ALPK3
, TRI10,PDE3A,EXT1,COL5A3,LIMD1,SPRED2, ADAMTS2 ,RPS6KA
3,CTNND2,NHS ,ATP8A2 ,PTPN2,PLXNA2 ,ATXN3,ST8S1A6,HTR2




C,ARHGEF7,AMBRA1,KDM7A,OPRM1,HTR2A ,FANCA, CYP4A11,DA
ZL ,CNNM4 ,KREMEN1,SEMA3E,MARK2 ,ALPL ,FHL2 ,PUM1,TMOD2,
HERC1,MSH2, 1GF2BP3,CDIN1,EPHAG6,ANKRD17 ,APBA2,LINGO2
,SH3KBP1,ATL1,LUC7L,CDKN2C,EPN2,EVC,KNDC1,BICRAL ,AF
G3L2,MOSMO, GFRA2 ,MNAT1 ,RBBP8,SGCZ ,ADAM12 ,MYLK2 , ANK3
,EMILIN2,XYLT1,HMGA2 ,MYOM2,BCL11B,DOCK5,ECE1,CREM,M
BP,AK8,TRPS1,PLCE1,TGFA,HIP1,CRIM1,FUT9,VAV1,CDH20,
MYT1L,ZNF160,TJP1,LDLRAD4,NPHP4 ,EGFLAM,PACSIN2,CNTN
1,HLA-

B, IQSEC1 ,MTHFD1L,SNX3,PDLIM5,BRCA2,D1SC1,DNER,WDPCP
,NRK,SLC10A7 ,SEMA3A,HSF2BP,CFAP97 ,ADCY10,STRN,BMP2,
RC3H2 ,UNC5D, TRAK1,PSG9,PTCD2 ,MSR1 ,NCAM2 ,GFI1B,MS12,
BMP2K ,RNF38,SEMA3D ,ASXL3,PDEGC,RELN,HMGB1 , FGF9 ,NFAT
C2,TDRD7,UST,CPAMD8 ,RTTN,MDM1 ,SLC23A2 ,ANKRD26 ,ESRP1
,UNC13B,TTC21B,ETS2,DOCK1,B4GALT6, TSPAN2 ,RAP1GAP,PL
S1,SRGAP2,NIN,DRAXIN,ATF1,SLAMF1,SMARCA2,ETS1,GLI13,
MEGF11,SMARCC1,NHSL1,AFF3,SLC9A4,SMOC2,PCP4,CASP5,C
UL1,MYEF2,ZNF431,RERE,MAP2,DAW1,LAMC1,RRBP1,FARP1,T
DRD5,ATF2,HIRA,UMODL1,BBS4,LAMC3,HIVEP3,COL5A1,CFTR
,KPNA1,NELL1,DOP1B,KITLG,DCC,MYT1,RCAN1,GTF21,RORB,
TADA2A,DAB1,MED27,SELENON,RB1CC1,MYO3A, PRKN,MTMR2,S
H3PXD2A,TBX20,DACH1,PCDH15,ZNF541 ,DPF3,LG12,NGEF,GR
IN2A,ARID5B, JPH1 ,ATXN1,CDH23,PRKCH, TG, IL6R,ALS2,RAC
GAP1,ACO1,TFDP1,HEMGN,DMC1,LCE3B, TOX,PTPRB,CATSPERG
,PDEGA, TBATA,SCN10A, SHANK2 ,VAV3,MESD, ITSN2,SOX30,PT
GFRN, SYBU,ARHGEF28 ,NPAS2 ,ADGRG6, YI1PF6 ,SEC24D,ROCK1,
LYN,VCAM1,CTSB,EIF2B3,LRI1G1,PLEKHB2,DTX1, TENM2,0VOL
2,PIWIL3,NTN1,MMP16,ZFHX3,DPYSL5,ARID1B,HOXC13,CRAC
R2A,CASZ1, INSR,DMBT1,YTHDF3,TFF1,HECTD1, SHROOM3, XRC
C4,COLQ,HDAC11,DDHD1,PBX3,SNAI2,ASH1L ,HOXC4,S1AH2,T
ANC2,UFD1,RXRG,SP3,MBTPS2,FLNB, TRIM58, TIAL1,ELF2,PL
PP4 ,NREP,ZDHHC17 ,NSD2,CERS3,SLC22A14,CD9,CARD10,KRT
6B,XKR5,JCAD, TWIST2,SAMHD1, IFT81,ENPP1,UTRN,RASGRP1
,DZANK1,NDRG2,BMP5,WDR72,KCNC1,CSF1,GHRH,HDGFL3,BCL
2L1,SPATA48,KRT25,CTDP1,HCN1,PRKG1, LAMA3,ASB4,GRIN2
B, INO80,CNMD,DHRS3,SMADS,CELF4,SYNJ2,ABCG1,FOXN3,VS
TM4,SLC40A1,PRAME,MYCL,TNN, CABYR,PSAP ,MICALL2 ,MED1,
ATG4B,KDM6A,ATRN, 1L33,AJAP1,ROR2,ZNF521 ,KL,,CSDE1,FA
T1,LMX1A,TMEM178A,1L10,ACTR2,SCML2,PRAMEF25,CLSTNZ,
TTC39C,PTH,SDF4,S0STDC1,SOHLH1 ,PACRG, ABHD2,VSTM2A ,M
AP6,VASP ,ETV6,TACC2,PALMD, 1QGAP1,ZBTB7C, TEAD1, ANP32
B,YBX3,AIMP1,NRXN1,PCID2,HIPK1,FRY,CIBAR1,CACYBP,CA
DM1,PEG10,LMX1B,ANLN, TWIST1,AKT3,ALKAL2,JAK2 ,ADAM28
,VSX1,FSTL1,1SX,BPNT1,SVEP1,RBM19,CELSR2 ,ZNF449,CRE
BBP ,MELTF,ARL11,GORAB,PCNA,SIAH3,UFL1,ADAMTS5,NFKBI
A,PRKCB,NTM,ABCC8, ANXA4,SMTN, ALX4 ,USH1C,SMPD4 ,NEDD9
,OLFM4, ITGA6,ATP2B1,GAP43,ASS1,GRIP1,CTNNBL1,ADCY9,
EML1,PPP1R17 ,MAST2,XKR6,0TOP1,BBS9,EXT2,KRT6A,STOX2
,AGO1,MEOX2,GRXCR1,STAT1,BRMS1L ,NR2C1 ,MAP2K6 ,CMTM7,
DGKG, SHROOM2 ,,SLC6A11 ,MTPN,AB11,MY018B,ARMC6 , PRAMEF2
,POUGF2, IMPACT,,CCBE1 ,ADAMTS18, ITGA4 ,BCAP29,FBXL17,P
OU1F1,ADCYAP1R1 ,MTF2,CSMD1,NCAPG2,NDC1,FOXP2,ASB2,M
YOCD,CEP120,DHTKD1,CYFIP2,KRT85,ST8S1A4 ,MEF2C, ADGRB
1,RXRA,WNT7A,RBPMS2 ,MAP3K5 ,NDFIP1,MAP3K4 ,WASF3,S100
B,PRDM13,FOX06 ,PDE2A,RAB38, FBXW8 ,SDCBP ,NECT IN1 , WWOX
,NCK1,FLVCR1,FGR,DRC7 ,PPP2R3A,DNMBP, TOP1,SPRR2D,RNF
8,LCE3D,EPHA4 ,EMP1,GABRAS ,MECOM,DNMT3L ,,NTRK2, IL1RAP
L1,FNDC3A,RSPH1,NUMB,LHX9, ADAMTS9,WNT2B, TNNI1,POSTN
,CD101,SHISA6 ,MEGF10, IL17RD,FBX031,GRIK1,PRKAB1, IRE
B2,HS6ST1,PTK2,MARK4 ,CDH5 , ANKRD6 ,NFKBID ,ARHGAP12,CL
DN18,DIAPH1,FEZ2,LAMB1,CYFIP1,UBE3A,HOATZ,PCDH8, SEM
A4D,JAM2 ,FRMD6 ,FAT4,LRMDA,AP2B1,RUNX1,AKR1B1,WNT5B,
AMFR, SANBR,ASAP1,FCRLA,DPY19L2,SORBS2,PDCL3,CCDC88A
,GPR55,NSUN2 ,ADAMTS16, SPAG6,B1CD1, TNFSF11,FYN,MYL12
B,NLRP14,ADGRL2,UNC45B,ARL13B,HYDIN,UHRF2,SCN8A, HDA
C2,GON4L ,TBX15,NCS1,COL18A1,CDH9, LHFPL2 ,ATP5PF,DOKS




,UGP2 ,MAPK9,CRTAM, COL19A1,APELA ,MDGA2 ,ROR1,FUT8, TET
1,ARNT2,HECW2,CDH2,CNTN5, ITGA8,NTN4 ,XRN2,PHLPP1,GPR
137B,EPHB1,EYS,RP1L1,GRM5,DDX10,ADCK1,RA114 ,RPS6KAS
,PTPRG,PID1,NRP1,SDK1,PRKCA,FAIM, ITGA1,RC3H1,NRIP1,
CHODL ,POR,BCR, TUT4 ,NRXN3,KI1F16B,CDH12,SNRK,C140RF39
,FBLN1,STK36,PAQR5,MB,RAG1,B9D1,DGCR2,RRAS2 ,,BMPER, C
UX1,MACROH2A1 ,MITF,EPHB2, IGSF3,SGCG,CD38,EYA4 ,MET,C
DH17,SPECC1,PPFIA2,CDH13,ATG5,NRAP ,MAGI 2,KIAAL1217,V
MP1,UNK,FAM171A1,ADAM29,FLRT2,MYB,KALRN,SLC1A2,GNAS
,LAMA1 ,MFHAS1,GREB1L ,SERPINB7,CA10,CPQ,ATRNL1, TIAM2
, 1GSF21,BMP7 ,ASTN2,DLG5,GABRA2 ,KIRREL3,BTD,BPTF,NUD
T21,DDX6,ADGRF5,PDGFC,ABL2, TRAPPC6B,RFX2 ,NECAB1,EYA
1,FHOD3,SLIT2,EXOC4,FAM126A,CCDC141,ERBB4,SYNDIG1,R
0BO1,PBX1,PRKCQ,ANTXR1,NDRG1,MYH15,SIPAL1L3,MGMT ,NLG
N1,CTTNBP2,SHLD2,NOS1,SLC6A3,ASIC2,EFNA5,TCF12,VCAN
,RAB27A,EHMT1,SLIT3,ESR1,NTNG1,KDM4B,LOXL2,NYAP2,PR
LR,FOXB1,RAD51B,CAMK1D,PI1K3R3,MACROD2 ,CFAP44 ,0PCML,
CATSPERE,FER,EYA2,CCR2,RPGRIP1,STARD13,A2M,EPS8, SEM
A4B,PHC2,ROCK2,PRDM1,RORA,ATAT1,DMRT1,CATSPER2 ,HSPG
2,PTPRQ,CSMD3,NCOA6,HSD17B2,COL4A3,RGS7 ,HOOK3 , PCSK2
,FSTL4,PNPLA3,STK3,ZNF423,ZNF568 ,HNRNPU ,APCDD1, IGF1
R,GLI12,THRB,LSAMP ,AKAP13,MORC3,ATP10A,SEPTING,DNM1L
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NOTCH2,BCAR3,BRINP3,MTOR,CNTN4 ,SPOCK1,SGCD, IMMP2L , L
RP12,PTPRD,FREM1,TRAPPC9,BNC2,NEBL,LRRC4C,SMOC1,MYO
9A,ULK2,SCAPER,PLCB1,ZNF536, TAFAS ,ZFPM2 , TENM4 ,DLC1,
RIPOR2,RP1,STXBP1,RALA, IL1RAPL2,BCL2,0DAD2,ALDH1A2,
ARHGAP26 ,FBN1,CHRNA7 ,ROBO2,RIMS1,TENM3,GABRB3,ZEB1,
AKR1C3,SDCCAG8 ,RARB, SPRED1,NAV2 ,ENPEP ,MYO1E,PLPPR1,
USH2A ,MINAR1,RIMS2,ALK,AUTS2,FOXJ2,PAPPA2 ,ASTN1,RIN
2,NEGR1,MLLT3,GPC6,CNTNAP2 ,MAP4 ,APC,RBFOX3,PLPPR5,D
SCAM,RTN1,TCF4,CRKL,SOX5,SETD2, ARHGAP24 , TNIK,SLC4A1
0,PTPRJ,DOCK10,EGFR,RFX3,ANGPT1 ,MACF1,PRKACB,RNF220
,DOCK2,NEDD4,CRB1,BCL11A,S0X6,CECR2,CHSY1,FL11,CDH4
,ATP2B2,NTRK3,RXFP1,C5,PHACTR1,FLT1,ADAMTS6 ,GABRB1,
EDAR,NEO1,CNTN6,SLC39A12,CABLES1,SLC8A3,PRKD1,PAK1,
EPHA7 ,CHRM3,SPEN,RAPGEF2,LRP2,ADGRB3,RUNX2,ARSB, FGF
12,CPS1,TAOK3,0NECUT1, TMEM38B ,ADAMTSL1,LDB2,GRM7 ,GH
R,LUZP1,EPB41L3,COL4A2,SSBP3,RAPGEF5, TBCD,NEDD4L ,AD
AM10,HDAC9,APP,ABCB5 ,RPS6KA2 ,,CACNAL1C,DCLK1,STAU2,GA
BRG2,TMC1,SEMAS5A,SYT1,VCL ,ARHGAP44 ,NTF3,AURKA,PYGO1
,SLC8A1,SRGAP2C,FI1G4 ,SRGAP2B, KANK1,MAP4K4 ,ABCD2 ,BMP
R1B,THSD7A,AKAPG,CTNNA2 ,ARNT ,PAK3,TTLL7,DIP2B, ITPKB
, TRPC5,CHST8,DNM3,NBN, IFT57,RBM47 ,PRKCZ ,CALD1,SNTG2
,KLHL1,DIP2A,MSH6,MCPH1,COL27A1,ZSWIM6,HECW1,COBL,Y
AP1,ESS2,FRYL,NFIA,BRINP1,MAPK1,ADAM22,CRISPLD2 ,KMT
2E,ALCAM,PLG,PDGFD,NRG3,NCAM1 ,GFRAL1 ,NIPBL ,GABPA, FAT
3,CHN1,MYLK3,ACSBG1,FMN1,MBNL1 ,PAFAH1B1 ,ATF6,EFEMP1
,TLL1,DCAF1,1TGB8, TPM1,NF2,RBFOX1,CTNNAL,PPP1R9A, AN
KRD11,KLF15,PPARA,MEIS2 ,NFIB,PRTG,SYNJ1, TIAM1,ENAH,
SEMA3C,NAV3, SLC24A4 , TMEM108 ,AGO2 ,ALPK2 ,DNAH11,JARID
2,SCN2A,CPE, 1L34,ANK2,ADGRV1 ,MELK,BCAS3,RYR2,SYNE2,
BBS2,WNT9B,RANBP3L , SEMAGD , ANKS6 , SMARCA4 ,CDH11,LDB3,
FABP7 ,PARD3,MAPKAP1,BLK,TNR,COL22A1,CXADR,MBDS5, ATRX
,XIRP2,ELAVL4,ABL1,HDAC4,SLC1A1,SDC2,GAS2,LRFN5,CRT
AC1,DROSHA,TTLL5,L3MBTL3,APLF,DNAH5,RAP1A,CAMK4 , FGF
10,GRID2,GALC,NRG1,ASPM,AP3B1,RASGRF1,ATP11C,ZBTB16
,MUSK,ZNF675,SH3GL3, SETDB2 ,NXN,USP33,FBN2,CD44,PTPR
0,EGF,ALPK3,TRI0,EXT1,SPRED2, ADAMTS2 ,RPS6KA3, CTNND2
,NHS ,ATP8A2 ,PTPN2,PLXNA2 ,ATXN3,ARHGEF7 ,AMBRA1 , KDM7A
,OPRM1,FANCA,CYP4A11 ,KREMEN1, SEMA3E ,MARK2 ,ALPL ,FHL2
, TMOD2,HERC1 ,MSH2, IGF2BP3,CDIN1,EPHA6,ANKRD17 ,APBA2
,LINGO2,ATL1,CDKN2C,EPN2,EVC,KNDC1,AFG3L2,MOSMO, GFR
A2 ,MNAT1,SGCZ,ADAM12 ,MYLK2 , ANK3,EMILIN2,XYLT1,HMGA2
,BCL11B,ECE1,MBP,AK8,TRPS1,PLCE1,TGFA,CRIM1,FUT9,VA
V1,MYT1L,ZNF160,TJP1,NPHP4,CNTN1,HLA-

B, 1QSEC1,MTHFD1L ,SNX3,PDLIM5,BRCA2,DI1SC1,DNER,WDPCP




,NRK,SLC10A7,SEMA3A,STRN,BMP2 ,RC3H2,UNC5D, TRAK1 ,PSG
9,PTCD2,NCAM2,GF11B,RNF38,SEMA3D,PDEGC,RELN,HMGB1 , F
GF9,NFATC2,TDRD7,UST,CPAMD8 ,MDM1,SLC23A2 ,ESRP1,TTC2
1B,ETS2,D0CK1,B4GALT6, TSPAN2,RAP1GAP,PLS1,SRGAP2,NI
N,DRAXIN,ATF1,SLAMF1,SMARCA2 ,ETS1,GL13,MEGF11,SMARC
C1,SMOC2,PCP4,CASP5,MYEF2,RERE ,MAP2 ,DAW1 , FARP1,ATF2
,UMODL1,BBS4,LAMC3,COL5A1 ,NELL1 ,KITLG,DCC,MYT1,GTF2
I ,RORB,DAB1,SELENON,RB1CC1,PRKN,MTMR2 ,SH3PXD2A, TBX2
0,PCDH15,DPF3,LG12,NGEF,GRIN2A,ARID5B,ATXN1,CDH23,P
RKCH, TG, IL6R,ALS2 ,RACGAP1,DMC1,TOX, PTPRB, PDEGA, SHAN
K2,VAV3, ITSN2,SYBU,NPAS2 ,ADGRG6, YIPF6,ROCK1,LYN,VCA
M1,EIF2B3,LRIG1,DTX1,TENM2,0VOL2,NTN1,MMP16,ZFHX3,D
PYSL5,ARID1B,CRACR2A,CASZ1, INSR,HECTD1 , SHROOM3 , XRCC
4,COLQ,HDAC11,PBX3,SNAI2,ASH1L ,HOXC4,TANC2,UFD1,RXR
G,SP3,MBTPS2, TRIM58,NREP,ZDHHC17 ,NSD2,CD9,CARD10,JC
AD,SAMHD1,RASGRP1,DZANK1,NDRG2,BMP5,KCNC1,CSF1,GHRH
,HDGFL3,BCL2L1,CTDP1,HCN1,PRKG1,LAMA3,ASB4,GRIN2B,C
NMD,DHRS3,SMAD5, CELF4,SYNJ2,FOXN3,VSTM4,SLC40A1 ,MYC
L,TNN,PSAP ,MICALL2 ,MED1,KDM6A ,ATRN, IL33,ROR2,ZNF521
,CSDE1,FAT1,LMX1A, TMEM178A, IL10,ACTR2,CLSTN2,PTH,MA
P6,VASP,ETV6,TACC2, 1QGAP1,ANP32B, YBX3,AIMP1,NRXN1,P
CID2,HIPK1,FRY,CACYBP,CADM1,LMX1B,ANLN, TWIST1,AKT3,
ALKALZ2,JAK2,VSX1,1SX,BPNT1,SVEP1,CELSR2,ARL11,GORAB
,PCNA,UFL1,NFKBIA,PRKCB,NTM,ABCC8,ALX4,USH1C,NEDD9,
ITGA6,ATP2B1,GAP43,ASS1,GRIP1,CTNNBL1,EML1,PPP1R17,
EXT2,AG01,MEOX2,GRXCR1,STAT1,MAP2K6 ,CMTM7 ,DGKG , SHRO
OM2,SLC6A11,MTPN,ABI1,MYO018B,ARMC6,POUGF2, IMPACT,CC
BE1,ADAMTS18, ITGA4,FBXL17,POU1F1,CSMD1,NCAPG2 ,FOXP2
,ASB2,MYOCD,CEP120,DHTKD1,CYFIP2,ST8S1A4 ,MEF2C,ADGR
B1,WNT7A,RBPMS2 ,NDFIP1,WASF3,S100B,PRDM13, FOX06, PDE
2A,FBXW8,SDCBP ,NECTIN1,WWOX,NCK1,FLVCR1,FGR,PPP2R3A
,RNF8,EPHA4 ,GABRA5 ,MECOM,NTRK2, IL1RAPL1 ,FNDC3A,NUMB
,LHX9,ADAMTS9 ,WNT2B,TNNI1,CD101,FBX031,GRIK1, IREB2,
HS6ST1,PTK2,MARK4,CDH5,NFKBID,CLDN18,FEZ2,LAMB1,CYF
I1P1,UBE3A, SEMA4D,JAM2 ,FAT4 ,AP2B1,RUNX1,AKR1B1,WNT5B
,SANBR,ASAP1,SORBS2,PDCL3,CCDC88A,GPR55,ADAMTS16,SP
AG6,TNFSF11,FYN,ADGRL2,UNC45B,ARL13B,HYDIN,SCN8A,HD
AC2,GON4L,TBX15,NCS1,COL18A1,ATP5PF,DOK5,UGP2,CRTAM
,COL19A1 ,APELA,MDGA2 ,ROR1,ARNT2,HECW2,CDH2,CNTN5, 1T
GA8,NTN4,XRN2,PHLPP1,GPR137B,EPHB1,RP1L1,GRM5,RPS6K
A5,PTPRG,NRP1,SDK1,PRKCA,FAIM, ITGA1,RC3H1,NRIP1,CHO
DL,POR,BCR,NRXN3,SNRK,STK36 ,MB,RAG1,B9D1,RRAS2, BMPE
R,CUX1,MITF,EPHB2, IGSF3,SGCG,CD38,MET,CDH17 ,PPFIA2,
CDH13,ATG5,NRAP ,MAGI2,KI1AA1217 ,UNK,ADAM29 ,FLRT2,MYB
,KALRN,SLC1A2,GNAS,LAMAL1 ,MFHAS1,GREB1L ,SERPINB7,CAl
0,TIAM2, 1GSF21,BMP7,ASTN2,DLG5,GABRA2 ,KIRREL3,BTD,B
PTF,NUDT21,DDX6 ,ADGRF5,PDGFC,ABL2, TRAPPC6B,EYA1,FHO
D3,SLIT2,FAM126A,CCDC141,ERBB4,SYNDIG1,ROBO1,PBX1,P
RKCQ,ANTXR1,NDRG1,MYH15,SIPA1L3,NLGN1,CTTNBP2,SHLD2
,SLC6A3,ASIC2,EFNA5,TCF12,VCAN,SLIT3,ESR1,NTNG1 ,KDM
4B,LOXL2,NYAP2,PRLR, FOXB1,CAMK1D,PIK3R3,MACROD2,0PC
ML,FER,CCR2,RPGRIP1,STARD13,A2M, SEMA4B ,ROCK2,PRDM1,
RORA,ATAT1,DMRT1,HSPG2,PTPRQ,CSMD3,NCOAG, COL4A3,RGS
7 ,HOOK3,PCSK2,FSTL4,STK3,ZNF423 ,HNRNPU,APCDD1, IGF1R
,GLI12,THRB, LSAMP ,AKAP13

G0:00
48468

cell
developmen
t

2.21114
2408365
6914e-
32

NOTCH2 ,MTOR,CNTN4,SPOCK1,SGCD,LRP12,PTPRD,NEBL, LRRC
4C,MYO9A,ULK2,PLCB1, TENM4,ZDHHC21,RIPOR2,PDE4D,RDX,
RP1,STXBP1,BCL2,ALDH1A2,FBN1,CHRNA7 ,ROBO2,RIMS1,TEN
M3,RARB,SPAG16,MYO1E,USH2A ,MINAR1 ,RIMS2 ,ALK,AUTS2,C
ARMIL1,PARVB,NEGR1,CNTNAP2 ,MAP4 ,PLPPR5,DSCAM,CRKL ,S
ETD2,TNIK,SLC4A10,0CA2,DOCK10,RFX3,MACF1,RNF220,NED
D4 ,MYOF,CRB1,BCL11A,TMEM182,CECR2,ARMC2,CHSY1,FLI1,
CDH4 ,NTRK3,PHACTR1,GABRB1,NEO1,CNTNG,SLC39A12,,PRKD1
,PAK1,EPHA7 ,SPEN,RAPGEF2,LRP2,ADGRB3,RUNX2,ARSB, TAO
K3,0NECUT1,ADAMTSL1,SMYD3,GRM7 ,EPB41L3,TBCD,NEDDAL,
HDAC9,APP,RPS6KA2,DCLK1,STAU2,TMC1 ,SEMA5A,SYT1,VCL,




ARHGAP44 ,NTF3,AURKA,PYGO1,SLC8AL1,SRGAP2C, F1G4 ,KANK1
,MAP4K4 ,BMPR1B, FMN2 , AKAP6,CTNNA2 ,PAK3,DIP2B,TRPC5,D
NM3,PRKCZ,KLHL1,DIP2A,COL27A1 ,HECW1,TAF4B,COBL, YAP1
,FRYL,BRINP1,MAPK1,ADAM22 ,ALCAM,NCAM1,GFRA1,SYCP1,R
NF17,FAT3,CHN1,MYLK3,PAFAH1B1,TPM1,NF2,CTNNAL,PPP1R
9A,PPARA,NFIB,PRTG,SYNJ1,TIAM1,ENAH,SEMA3C, TMEM108,
ALPK2,DYSF, IL34,ANK2,ADGRV1,BBS2,SEMAGD,CDH11,LDB3,
PARD3,BLK,TNR,COL22A1,CXADR,ATRX,ELAVL4 ,ABL1,HDAC4,
SDC2,CRTAC1,L3MBTL3,RAP1A,GRID2,PEAKL,LATS2 ,NRG1,AS
PM,RASGRF1,ZBTB16,PGM5,USP33,PTPRO,ALPK3, TR10,PDE3A
,EXT1,LIMD1,CTNND2,ATP8A2,PLXNA2 ,ARHGEF7 ,0PRM1,DAZL
,KREMEN1, SEMA3E ,MARK2 ,FHL2, TMOD2 ,HERC1 ,MSH2 ,EPHAG , A
TL1,KNDC1,AFG3L2,SGCZ,ANK3,MYOM2,BCL11B,DOCKS5,ECEL,
MBP,FUT9,MYT1L,TJP1,NPHP4,CNTN1, IQSEC1,SNX3,PDLIMS,
BRCA2,DI1SC1,DNER,WDPCP,NRK,SEMA3A,STRN, BMP2 ,UNC5D, P
TCD2,NCAM2 ,MS12,SEMA3D,PDE6C,RELN,HMGB1 ,NFATC2, TDRD
7,UST,SLC23A2,D0CK1,B4GALT6, TSPAN2,PLS1,SRGAP2,NIN,
DRAXIN,ATF1,SMARCA2,GLI3,SLC9A4 ,RERE ,MAP2,LAMC1,FAR
P1,TDRD5,BBS4,LAMC3,CFTR,KITLG,DCC,RCAN1,RORB,DAB1,
SELENON, PRKN,MTMR2 ,TBX20,PCDH15,NGEF, ARID5B,CDH23,P
RKCH,ALS2,DMC1,TOX, ITSN2,SOX30,ADGRG6,YIPF6,ROCK1, L
YN,EIF2B3,TENM2,0VOL2,NTN1,DPYSL5,SHROOM3 ,HDAC11,PB
X3,SNAI2,TANC2,FLNB, TRIM58, TIAL1,NREP ,ZDHHC17 ,SLC22
Al4,1FT81,DZANK1,BMPS,HDGFL3,BCL2L1,CTDP1,HCN1, PRKG
1,LAMA3,SMAD5S, CELF4,TNN,CABYR,MICALL2 ,MED1,ATRN, IL3
3,ROR2,FAT1,LMX1A,ACTR2,SOHLH1, PACRG, ABHD2 ,MAPG ,VAS
P, 1IQGAP1,YBX3,NRXN1,FRY,TWIST1,ALKAL2Z,JAK2,VSX1,CEL
SR2 ,MELTF,UFL1,NTM,ABCC8,USH1C,NEDD9,O0LFM4, ITGAG,GA
P43,GRIP1,GRXCR1,DGKG,ABI1,MYO18B, IMPACT, ITGA4 ,ASB2
,CYFIP2,MEF2C,ADGRB1 ,WNT7A,WASF3,S100B, FOX06,PDE2A,
FBXW8,NECTIN1,NCK1,FLVCR1,DRC7,RNF8,EPHA4 ,GABRAS5 ,NT
RK2, IL1RAPL1,FNDC3A,RSPH1,NUMB,LHX9 ,MEGF10,FBX031,H
S6ST1,PTK2,CDH5,CLDN18,FEZ2,LAMB1,CYFIP1,UBE3A, SEMA
4D,JAM2 ,FRMD6 , FAT4 ,RUNX1,AKR1B1 ,WNT5B,ASAP1,DPY19L2
,SORBS2,CCDC88A,NSUN2 ,SPAG6, TNFSF11,FYN,ARL13B,HYDI
N,HDAC2,NCS1,COL18A1,ROR1,HECW2,CDH2,CNTN5, ITGA8 ,NT
N4 ,EPHB1,RP1L1,GRM5,RPS6KAS,PTPRG,NRP1,SDK1,FAIM, IT
GA1,CHODL,TUT4,NRXN3,C140RF39, FBLN1,PAQR5,CUX1,EPHB
2,CD38,MET,PPFI1A2,ATG5,NRAP ,MAGI 2 ,UNK,FLRT2,MYB,KAL
RN, LAMA1,ATRNL1,TIAM2,BMP7,DLG5,KIRREL3,ADGRFS5,ABL2
,RFX2,FHOD3,SL1T2,CCDC141,ERBB4,R0BO1,PBX1,PRKCQ,AN
TXR1,NDRG1,SIPA1L3,NLGN1,EFNA5,SLIT3,ESRL,NTNG1,NYA
P2,FOXB1,CAMK1D,CFAP44 ,0PCML,CATSPERE,FER,RPGRIP1,S
EMA4B ,ROCK2,PRDM1,ATAT1,DMRT1,CATSPER2,PTPRQ,CSMD3,
HOOK3,FSTL4 ,HNRNPU, IGF1R,GL12,THRB,AKAP13

G0:00
22008

neurogenes
is

5.20014
8498154
413e-32

NOTCH2,BRINP3,MTOR,CNTN4,SPOCK1,LRP12,PTPRD, TRAPPCO
,LRRC4C,MY09A,ULK2,ZNF536, TENM4 ,R1POR2,RP1,STXBP1,B
CL2,ALDH1A2,CHRNA7 ,ROBO2,RIMS1,TENM3,ZEB1,SDCCAG8,R
ARB,NAV2 ,USH2A ,MINAR1,RIMS2,ALK,AUTS2 ,ASTN1,NEGR1,C
NTNAP2 ,MAP4 ,PLPPR5,DSCAM,RTN1,TCF4,CRKL,SOX5,TNIK,S
LC4A10,DOCK10,MACF1,RNF220,NEDD4,CRB1 ,BCL11A,S0X6,C
ECR2,CDH4 ,ATP2B2 ,NTRK3,PHACTR1,GABRB1,NEO1,CNTNG, SL
C39A12,SLC8A3,PRKD1,PAK1,EPHA7 ,SPEN,RAPGEF2,LRP2,AD
GRB3,RUNX2,ARSB, TAOK3,ADAMTSL1,GRM7 ,EPB41L3,TBCD,NE
DD4L ,HDAC9,APP ,DCLK1,STAU2,TMC1,SEMAS5A,SYT1,VCL ,ARH
GAP44 ,NTF3,AURKA,SRGAP2C,F1G4,KANK1 ,MAP4K4 ,BMPR1B,C
TNNA2,PAK3,DIP2B, TRPC5,DNM3,PRKCZ ,KLHL1 ,DIP2A,ZSWIM
6,HECW1,COBL,YAP1,FRYL,BRINP1,MAPK1,ADAM22 ,ALCAM,NR
G3,NCAM1,GFRAL,NIPBL,FAT3,CHN1,PAFAH1B1 ,NF2,CTNNAL,
PPP1R9A,KLF15,NFIB,PRTG,SYNJ1, TIAM1,ENAH, SEMA3C,NAV
3,TMEM108, IL34 ,ADGRV1,SYNE2 ,WNT9B, SEMA6D ,CDH11, PARD
3,BLK,TNR,ELAVL4,ABL1,SLC1A1,SDC2,CRTAC1,RAP1A,FGF1
0,GRID2,NRG1,ASPM,RASGRF1,SH3GL3,USP33,PTPRO, TRIO,E
XT1,CTNND2,ATP8A2,PLXNA2,0PRM1,KREMEN1, SEMA3E ,MARK2
,HERC1,EPHA6 ,ATL1,CDKN2C,KNDC1,AFG3L2 ,MOSMO, ANK3,BC
L11B,ECE1,MBP,FUT9,MYT1L ,NPHP4,CNTN1, IQSEC1,SNX3,PD




LIM5,DISC1,DNER,WDPCP,NRK, SEMA3A,STRN,BMP2,UNC5D, TR
AK1,NCAM2,SEMA3D,PDE6C,RELN,HMGB1,UST,SLC23A2 ,ESRP1
,TTC21B,B4GALT6, TSPAN2 ,RAP1GAP ,PLS1,SRGAP2,NIN,DRAX
IN,ATF1,GL13,PCP4,MYEF2,RERE ,MAP2 ,FARP1,BBS4,LAMC3,
DCC,RORB,DAB1,PRKN,MTMR2, TBX20,PCDH15,NGEF,GRIN2A,C
DH23,PRKCH,ALS2 ,RACGAP1,TOX,PTPRB, ITSN2,ADGRG6 ,ROCK
1,LYN,VCAM1,EIF2B3,DTX1,TENM2,NTN1,ZFHX3,DPYSL5,CAS
Z1,HDAC11,PBX3,TANC2,RXRG,NREP,ZDHHC17,CD9,DZANK1,B
MP5,CSF1,HDGFL3,HCN1,PRKG1, LAMA3,MYCL , TNN,MICALL2 ,M
ED1,1L33,ROR2,ZNF521,LMX1A,ACTR2 ,MAP6,VASP ,ETV6, 1QG
AP1,NRXN1,HIPK1,FRY,LMX1B,TWIST1,ALKAL2,JAK2,VSX1,C
ELSR2,UFL1,NTM,ABCC8,USH1C, ITGA6,GAP43,GRIP1,EML1,G
RXCR1,DGKG,MTPN,ABI1, IMPACT, 1 TGA4,CEP120,CYFIP2,MEF
2C,ADGRB1,WNT7A,WASF3,S100B,PRDM13, FOX06 , FBXW8 ,NECT
IN1,NCK1,PPP2R3A,EPHA4 ,GABRAS ,NTRK2Z, IL1IRAPL1,NUMB, L
HX9,WNT2B,FBX031,HS6ST1,PTK2,FEZ2,LAMB1,CYFIP1,UBE3
A,SEMA4D ,FAT4 ,RUNX1,WNT5B,ASAP1,CCDC88A, SPAG6 ,FYN,H
DAC2,NCS1,DOK5,MDGA2,,ROR1 ,HECW2,CDH2 ,CNTN5,NTN4 , XRN
2 ,EPHB1,RP1L1,GRM5,RPS6KA5,PTPRG,NRP1,SDK1,FAIM, ITG
Al,CHODL ,NRXN3,RRAS2,CUX1,EPHB2,CD38,MET,PPFIA2,MAG
12,UNK,FLRT2,KALRN, LAMAL1, TIAM2 ,BMP7 ,ASTN2 ,DLG5,KIRR
EL3,DDX6,ABL2,EYA1,SLIT2,CCDC141,ERBB4,R0BO1,PBX1,P
RKCQ,NDRG1,NLGN1,EFNA5,TCF12,VCAN,SLIT3,NTNG1,NYAP2
,FOXB1,CAMK1D,0OPCML,CCR2,RPGRIP1,SEMA4B,PRDM1,RORA,
ATAT1,PTPRQ,CSMD3,HOOK3,FSTL4 ,APCDD1, IGF1R,GLI2,THR
B

G0:00
48666

neuron
developmen
t

6.61473
2768681
943e-31

NOTCH2,CNTN4,SPOCK1,LRP12,PTPRD, LRRC4AC ,MYO9A ,ULK2,T
ENM4,RIPOR2,RP1,STXBP1,BCL2,CHRNA7 ,ROBO2,RIMS1,TENM
3,MINAR1,RIMS2,ALK,AUTS2,NEGR1,CNTNAP2 ,MAP4 ,PLPPRS,
DSCAM, CRKL , TNIK,SLC4A10,D0OCK10,MACF1,RNF220,NEDD4,C
RB1,BCL11A,CECR2,CDH4,NTRK3,PHACTR1,GABRB1,NEO1,CNT
N6,SLC39A12,PRKD1,PAK1,EPHA7 ,RAPGEF2,LRP2,ADGRB3,AR
SB,TAOK3,ADAMTSL1,GRM7 ,EPB41L3,TBCD,NEDD4L ,APP,DCLK
1,STAU2,TMC1,SEMASA,SYT1,VCL ,ARHGAP44 ,NTF3, AURKA, SR
GAP2C,F1G4,KANK1,MAP4K4 ,BMPR1B,CTNNA2,PAK3,DIP2B, TR
PC5,DNM3,PRKCZ ,KLHL1,DIP2A,HECW1,COBL, FRYL ,ALCAM,NC
AM1,GFRA1,FAT3,CHN1,PAFAH1B1,CTNNA1,PPP1ROA,NFIB,PR
TG, TIAM1,ENAH, SEMA3C, TMEM108,ADGRV1, SEMA6D,CDH11 ,PA
RD3,BLK,TNR,ELAVL4 ,ABL1,SDC2,CRTAC1,RAP1A,GRID2,RAS
GRF1,USP33,PTPRO,TRIO,EXT1,CTNND2,ATP8A2,PLXNA2,KRE
MEN1, SEMA3E ,MARK2 ,HERC1,EPHAG ,ATL1,KNDC1,AFG3L2,ANK
3,BCL11B,ECE1,MBP,FUT9,MYT1L,NPHP4,CNTN1, IQSEC1, SNX
3,PDLIM5,DISC1,WDPCP,NRK,SEMA3A,STRN, UNC5D,NCAM2 , SE
MA3D,PDE6C,RELN,HMGB1,UST,SLC23A2,B4GALT6, TSPAN2,PL
S1,SRGAP2,NIN,DRAXIN,ATF1,GLI3,RERE,MAP2,FARP1,BBS4
,DCC,RORB,DAB1,PRKN,MTMR2 ,,PCDH15 ,NGEF ,CDH23,ALS2,TO
X, ITSN2,ROCK1,LYN, TENM2 ,NTN1,DPYSL5,PBX3, TANC2 ,NREP
,ZDHHC17 ,DZANK1 ,BMP5 ,HDGFL3,HCN1,PRKG1, LAMA3, TNN,MI
CALL2,ROR2,LMX1A,ACTR2 ,MAP6,VASP, 1QGAP1,NRXN1,FRY ,A
LKAL2,JAK2,VSX1,CELSR2 ,NTM,USH1C, ITGA6,GAP43,GRIP1,
GRXCR1,DGKG,ABI1, IMPACT, ITGA4,CYFIP2,MEF2C,ADGRB1,W
NT7A,S100B,FOX06,FBXW8 ,NECTIN1,NCK1,EPHA4 ,GABRAS ,NT
RK2, IL1RAPL1,NUMB, LHX9,FBX031,HS6ST1,PTK2,FEZ2,LAMB
1,CYFIP1,UBE3A,SEMA4D,FAT4 ,RUNX1,ASAP1,CCDC88A, SPAG
6,FYN,HDAC2,NCS1,ROR1 ,HECW2,CDH2,CNTN5,NTN4 ,EPHB1 ,R
P1L1,RPS6KA5,PTPRG,NRP1,SDK1, ITGAL,CHODL ,NRXN3,CUX1
,EPHB2,CD38,PPFIA2 ,MAGI2,UNK, FLRT2,KALRN, LAMAL1, T 1AM
2,BMP7,DLG5,KIRREL3,ABL2,SLIT2,CCDC141,R0BO1,PBX1,P
RKCQ,NLGN1,EFNAS5,SLIT3,NTNG1,NYAP2,FOXB1,CAMK1D,0PC
ML,RPGRIP1,SEMA4B,PRDM1,ATAT1,PTPRQ,CSMD3,FSTL4, IGF
1R,GLI2,THRB

G0:01
20036

plasma
membrane
bounded
cell

8.33446
2447501
137e-31

NOTCH2,MTOR,CNTN4,SPOCK1,LRP12,PTPRD,LRRC4C,MY09A,U
LK2,LRRC49,RIPOR2,RDX,RP1,STXBP1,RALA,BCL2,0DAD2,CH
RNA7,ROBO2,RIMS1,TENM3,SDCCAG8,FGD4 ,SPAG16 ,MINAR1,C
DC42EP3,RIMS2,ALK,AUTS2,CARMIL1,PARVB,ANO6,NEGR1,CN
TNAP2 ,MAP4 ,APC,PLPPR5,DSCAM, CRKL ,ARHGAP24 , TNIK,DOCK




projection
organizati
on

10,RFX3,MACF1,NEDD4,BCL11A,CECR2,ARMC2,CDH4 ,NTRK3,P
HACTR1,NEO1,CNTN6,SLC39A12,PRKD1, PAK1,EPHA7 ,RAPGEF2
,LRP2,ADGRB3,ARSB, TAOK3,0NECUT1 ,ADAMTSL1,LRGUK, GRM7
,SEPTIN9,EPB41L3,NEDD4L ,APP,DCLK1,STAU2,SEMA5A,SYT1
,VCL,ARHGAP44 ,NTF3,CD2AP ,AURKA,TTC29, SRGAP2C,FIG4,K
ANK1,MAP4K4 ,ABCD2,BMPR1B,CTNNA2 ,PAK3,DIP2B, TRPC5,DN
M3, 1FT57,PRKCZ ,KLHL1,DIP2A,HECW1,COBL, YAP1,FRYL,ALC
AM,ABLIM1,NCAM1,GFRAL,FAT3,CHN1,PAFAH1B1,TPM1,CTNNA
1,PPP1R9A,NFIB,PRTG, TIAM1,ENAH, SEMA3C, TMEM108, TANC1
,ADGRV1,BCAS3,SYNE2,BBS2,SEMAGD ,A1F1L,CDH11,PARD3,B
LK,TNR,ELAVL4,ABL1,HDAC4,SDC2,CRTAC1,DNAH5,RAP1A,MY
010,GRID2,RASGRF1,USP33,CEP83,CD44,PTPRO, TRIO,EXT1,
CTNND2, 1FT43,ATP8A2, PLXNA2 ,ARHGEF7 ,ABCC4 ,KREMEN1, SE
MA3E,MARK2 ,TMEM67 ,HERC1,EPHAG6,ATL1 ,KNDC1,AFG3L2,CFA
P61,ANK3,BCL11B,ECE1,MBP,PLCE1,FUT9,CNTN1, IQSEC1,SN
X3,PDLIM5,DISC1,WDPCP,NRK, SEMA3A,STRN, UNC5D,NCAM2 ,D
NAL1,SEMA3D,RELN,HMGB1,NUDCD3,UST,RTTN,SLC23A2,TTC2
1B,B4GALT6, TSPAN2 ,RAP1GAP,PLS1,SRGAP2 ,NIN,DRAXIN,DN
AH8 ,ATF1,GL13,RERE,MAP2,DAW1,FARP1,CYLD,BBS4,KIAAQ7
53,DCC,DAB1,PRKN,MTMR2 ,PCDH15 ,NGEF,CDH23,ALS2,TOX, V
AV3,1TSN2,CFAP74 ,ROCK1,LYN, TENM2,NTN1,DPYSL5, INSR, T
ANC2,NREP,ZDHHC17, IFT81,BMP5,HDGFL3,PRKG1, LAMA3,GRI1
N2B,TNN,FAM149B1 ,MICALL2,CDC14B,PCNT,ROR2,LMX1A,ACT
R2,TTC39C,MAP6,VASP, 1QGAP1,NRXN1,FRY,CIBAR1,ANLN,AL
KAL2,JAK2,CELSR2,GORAB,USH1C ,NEDD9, ITGA6,GAP43,GRIP
1,BBS9,GRXCR1,DGKG,ABI1, IMPACT, ITGA4,CEP120,CYFIP2,
MEF2C,ADGRB1,WNT7A,WASF3,S100B,FOX06,FBXW8,SDCBP ,NE
CTIN1,NCK1,DRC7,SNAP29,EPHA4 ,EMP1,NTRK2, ILIRAPL1,RS
PH1,NUMB, LHX9,0CLN,FBX031,PTK2,MARK4 ,FEZ2 ,LAMB1,CYF
1P1,UBE3A,HOATZ,SEMA4D ,FAT4,SAX01,ASAP1,CCDC88A , ADA
MTS16,SPAG6,FYN,ARL13B,HYDIN,HDAC2,NCS1,ROR1 ,HECW2,
CDH2,CNTN5,EPHB1,RP1L1 ,RPS6KA5,PTPRG,NRP1,SDK1, IFT4
6, 1TGA1,CHODL ,NRXN3,CFAP70,STK36,B9D1,CUX1,EPHB2,TO
GARAM1,CD38,PPFIA2,CDH13,ATG5,MAGI2,FLRT2,KALRN, LAM
Al,TIAM2,BMP7,DLG5,KIRREL3,DNAH17 ,ABL2 ,RFX2,SLIT2,C
CDC141,R0B0O1,PRKCQ,NLGN1,EFNAS5,SLIT3,NTNG1,NYAP2 ,HT
T,FOXB1,CAMK1D,CFAP44 ,FER,RPGRIP1,EPS8,SEMA4B ,ATAT1
,CSMD3,WASHC1,FSTL4,ZNF423, IGF1R,GLI2,SEPTING

G0:00
30182

neuron
differenti
ation

1.41610
3534242
001e-30

NOTCH2,BRINP3,CNTN4,SPOCK1,LRP12,PTPRD, TRAPPC9,LRRC
4C,MYO9A,ULK2,ZNF536 , TENM4 ,RIPOR2 ,RP1,STXBP1,BCL2,A
LDH1A2,CHRNA7 ,ROBO2,RIMS1,TENM3,ZEB1,USH2A ,MINAR1,R
IMS2,ALK,AUTS2 ,NEGR1 ,CNTNAP2 ,MAP4 ,PLPPR5,DSCAM, RTN1
, TCF4,CRKL,TNIK,SLC4A10,D0CK10,MACF1,RNF220,NEDD4,C
RB1,BCL11A,CECR2,CDH4,ATP2B2 ,NTRK3,PHACTR1,GABRB1,N
EO1,CNTN6,SLC39A12,PRKD1,PAK1,EPHA7 ,RAPGEF2,LRP2,AD
GRB3,RUNX2,ARSB, TAOK3,ADAMTSL1,GRM7 ,EPB41L3,TBCD,NE
DD4L ,HDAC9,APP,DCLK1,STAU2,TMC1,SEMASA,SYT1,VCL ,ARH
GAP44 ,NTF3,AURKA,SRGAP2C,F1G4,KANK1 ,MAP4K4 ,BMPR1B,C
TNNA2,PAK3,DIP2B,TRPC5,DNM3,PRKCZ ,KLHL1 ,DIP2A,ZSWIM
6,HECW1,COBL,FRYL,BRINP1,ALCAM,NCAM1,GFRAL,FAT3,CHN
1,PAFAH1B1,CTNNAL1,PPP1R9A,NFIB,PRTG, TIAM1,ENAH, SEMA
3C,TMEM108 ,ADGRV1,WNT9B, SEMA6D,CDH11,PARD3,BLK,TNR,
ELAVL4,ABL1,SDC2,CRTAC1,RAP1A,GRID2,NRG1,ASPM,RASGR
F1,SH3GL3,USP33,PTPRO, TRIO,EXT1,CTNND2,ATP8A2,PLXNA
2 ,KREMEN1 ,SEMA3E ,MARK2 ,HERC1, EPHAG6 ,ATL1,KNDC1 ,AFG3L
2 ,MOSMO,ANK3,BCL11B,ECE1,MBP,FUT9,MYT1L ,NPHP4 ,CNTN1
, 1QSEC1,SNX3,PDLIMS,DISC1,WDPCP,NRK, SEMA3A,STRN, BMP
2,UNC5D,NCAM2 , SEMA3D, PDE6C,RELN ,HMGB1,UST ,SLC23A2 ,E
SRP1,TTC21B,B4GALT6, TSPAN2,RAP1GAP,PLS1,SRGAP2,NIN,
DRAXIN,ATF1,GLI3,PCP4,MYEF2,RERE,MAP2,FARP1,BBS4,DC
C,RORB,DAB1,PRKN,MTMR2,TBX20,PCDH15 ,NGEF ,CDH23,ALS2
, TOX, ITSN2,ROCK1,LYN,VCAM1,DTX1,TENM2,NTN1,ZFHX3,DP
YSL5,CASZ1,PBX3,TANC2,RXRG,NREP ,ZDHHC17 ,DZANK1 ,BMPS
,HDGFL3,HCN1,PRKG1,LAMA3 ,MYCL, TNN,MICALL2 ,MED1,ROR2
,ZNF521,LMX1A,ACTR2,MAP6,VASP, 1QGAP1 ,NRXN1,HIPK1,FR
Y,LMX1B,ALKAL2,JAK2,VSX1,CELSR2 ,NTM,USH1C, ITGA6,GAP




43,GR1P1,GRXCR1,DGKG,MTPN,ABI1, IMPACT, ITGA4,CYFIP2,
MEF2C,ADGRB1,WNT7A,S100B, FOX06,FBXW8 ,NECTIN1,NCK1,P
PP2R3A,EPHA4 ,GABRA5 ,NTRK2, IL1RAPL1,NUMB,LHX9,WNT2B,
FBX031,HS6ST1,PTK2,FEZ2,LAMB1,CYFIP1,UBE3A,SEMA4D,F
AT4 ,RUNX1,WNT5B,ASAP1,CCDC88A,SPAG6,FYN,HDAC2,NCS1,
DOK5,MDGA2 ,ROR1 ,HECW2,CDH2,CNTN5,NTN4 ,XRN2,EPHB1,RP
1L1,RPS6KA5,PTPRG,NRP1,SDK1, ITGAL1,CHODL ,NRXN3,CUX1,
EPHB2,CD38,MET,PPFI1A2 ,MAGI2,UNK,FLRT2,KALRN,LAMAL, T
1AM2,BMP7,DLG5,KIRREL3,DDX6,ABL2 ,EYAL1,SLIT2,CCDC141
,ERBB4,R0B0O1,PBX1,PRKCQ,NLGN1,EFNA5,TCF12,SLIT3,NTN
G1,NYAP2,FOXB1,CAMK1D,O0PCML,RPGRIP1,SEMA4B,PRDM1,R0O
RA,ATAT1,PTPRQ,CSMD3,FSTL4, 1GF1R,GL12,THRB

G0:00
30030

cell
projection
organizati
on

2.12776
4766826
225e-30

NOTCH2 ,MTOR,CNTN4,SPOCK1,LRP12,PTPRD,LRRC4C,MYO9A,U
LK2,LRRC49,RIPOR2,RDX,RP1,STXBP1,RALA,BCL2,0DAD2,CH
RNA7,ROBO2,RIMS1,TENM3,SDCCAG8,FGD4 ,SPAG16,MINAR1,C
DC42EP3,RIMS2,ALK,AUTS2,CARMIL1,PARVB,ANO6,NEGR1,CN
TNAP2 ,MAP4 ,APC,PLPPR5,DSCAM, CRKL ,ARHGAP24 ,TN1K,DOCK
10,RFX3,MACF1,NEDD4,BCL11A,CECR2,ARMC2,CDH4 ,NTRK3,P
HACTR1,NEO1,CNTN6,SLC39A12,PRKD1,PAK1,EPHA7 ,RAPGEF2
,LRP2,ADGRB3,DEUP1,ARSB, TAOK3,0NECUT1,ADAMTSL1,LRGU
K,GRM7,SEPTIN9,EPB41L3,NEDD4L ,APP,DCLK1,STAU2,SEMAS
A,SYT1,VCL,ARHGAP44 ,NTF3,CD2AP ,AURKA,TTC29,SRGAP2C,
FI1G4,KANK1 ,MAP4K4 ,ABCD2 ,BMPR1B,CTNNA2 ,RAB8B,PAK3,DI
P2B,TRPC5,DNM3, IFT57 ,PRKCZ ,KLHL1,DIP2A ,HECW1,COBL,Y
AP1,FRYL,ALCAM,ABLIM1,NCAM1,GFRAL,FAT3,CHN1,PAFAH1B
1,TPM1,CTNNAL,PPP1R9A,NFIB,PRTG, TIAM1,ENAH,SEMA3C, T
MEM108, TANC1,ADGRV1,BCAS3,SYNE2,BBS2,SEMAGD ,AIF1L,C
DH11,PARD3,BLK,TNR,ELAVL4,ABL1,HDAC4,SDC2,CRTAC1,DN
AH5,RAP1A,MY010,GRID2,RASGRF1,USP33,CEP83,CD44 ,PTPR
O,TRIO,EXT1,CTNND2, IFT43,ATP8A2 ,PLXNA2 , ARHGEF7 ,ABCC
4 ,KREMEN1, SEMA3E ,MARK2 , TMEM67 ,HERC1 ,EPHAG ,ATL1,KNDC
1,AFG3L2,CFAP61,ANK3,BCL11B,ECEL1,MBP,PLCEL1,FUT9,PAC
SIN2,CNTN1, 1QSEC1,SNX3,PDLIMS,DISC1,WDPCP ,NRK,SEMA3
A,STRN,UNCS5D,NCAM2 ,DNAL1, SEMA3D,RELN, HMGB1,NUDCD3,U
ST,RTTN,SLC23A2,TTC21B,B4GALT6, TSPAN2 ,RAP1GAP,PLS1,
SRGAP2 ,NIN,DRAXIN,DNAH8,ATF1,GL13,RERE,MAP2 ,DAW1, FA
RP1,CYLD,BBS4,KIAA0753,DCC,DAB1,PRKN,MTMR2,PCDH15,N
GEF,CDH23,ALS2,TOX,VAV3, ITSN2,CFAP74,ROCK1,LYN, TENM
2,NTN1,DPYSL5, INSR, TANC2,NREP ,ZDHHC17,1FT81,BMP5,HD
GFL3,PRKG1,LAMA3,GRIN2B,TNN,FAM149B1 ,MICALL2,CDC14B
,PCNT,ROR2,LMX1A,ACTR2,TTC39C,MAP6,VASP, 1QGAP1 ,NRXN
1,FRY,CIBAR1,ANLN,ALKAL2,JAK2,CELSR2,GORAB,USH1C ,NE
DD9, ITGA6,GAP43,GRIP1,BBS9,GRXCR1,DGKG,ABI1, IMPACT,
ITGA4,CEP120,CYFIP2,MEF2C,ADGRB1,WNT7A,WASF3,S1008B,
FOX06 ,PKN2,FBXW8 ,SDCBP ,NECTIN1,NCK1,DRC7,SNAP29,EPH
A4 ,EMP1,NTRK2, IL1RAPL1,RSPH1 ,NUMB,LHX9,0CLN,FBX031,
PTK2,MARK4 ,FEZ2,LAMB1,CYFIP1,UBE3A,HOATZ,SEMA4D , FAT
4,SAX01,ASAP1,CCDC88A,ADAMTS16,SPAG6,FYN,ARL13B,HYD
IN,HDAC2,NCS1,ROR1,HECW2,CDH2 ,CNTN5, ITGA8,EPHB1,RP1
L1,RPS6KAS5,PTPRG,NRP1,SDK1, IFT46, ITGALl,CHODL ,NRXN3,
CFAP70,STK36,B9D1,CUX1,EPHB2, TOGARAM1,CD38,PPFIA2,C
DH13,ATG5,MAGI2,FLRT2,KALRN, LAMAL1,T1AM2,BMP7,DLG5,K
IRREL3,DNAH17 ,ABL2 ,RFX2,SLIT2,CCDC141,R0OBO1,PRKCQ,N
LGN1,EFNAS5,SLIT3,DNAH9,NTNG1 ,NYAP2 ,HTT, FOXB1,CAMK1D
,CFAP44 ,FER,RPGRIP1,EPS8,SEMA4B ,ATAT1,CSMD3,WASHC1,
FSTL4,ZNF423, IGF1R,GL12,SEPTING

G0:00
48869

cellular
developmen
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process

4_54745
0955755
203e-30

NOTCH2,BRINP3,MTOR,CNTN4 ,SPOCK1,SGCD, LRP12,PTPRD, TR
APPC9,NEBL,LRRC4C,SMOC1,MYO9A ,ULK2,FTO,MGA,PLCB1,2ZN
F536,ZFPM2, TENM4 ,NUBPL ,ZDHHC21,RIPOR2,PDE4D ,RDX,RP1
,STXBP1,BCL2,PRDM16,ALDH1A2,FBN1,CHRNA7 ,ROBO2,RIMS1
, TENM3,ZEB1,AKR1C3,SDCCAG8,RARB,SPRED1,NAV2,SPAG16,
MYO1E,USH2A ,MINAR1,RIMS2 ,ALK,AUTS2,FOXJ2,CARMIL1,AS
TN1,RIN2,PARVB,NEGR1,MLLT3,CNTNAP2,MAP4 ,APC,PLPPRS,
DSCAM,RTN1,TCF4,CRKL, ILDR2,SOX5,SETD2,ERG, ARHGAP24 ,
TNIK,SLC4A10,PTPRJ,0CA2,KDM4C,DOCK10,EGFR,RFX3,ANGP
T1,CDK12,MACF1,RNF220,D0OCK2,NEDD4,MYOF,SND1,CRB1,BC




L11A,SOX6,TMEM182,CECR2,ARMC2,CHSY1,FL11,CDH4 ,ATP2B
2,NTRK3,RXFP1,PHACTR1,FLT1,DNAJC13,GABRB1,PSMA8 , EDA
R,NEO1,CNTN6,SLC39A12,SLC8A3,PRKD1,PAK1,EPHA7 ,SPEN,
RAPGEF2,LRP2,ADGRB3,DEUP1,RUNX2,ARSB,CPS1, TAOK3,ONE
CUT1,TMEM38B,ADAMTSL1,SMYD3, LRGUK,GRM7 ,RETREG1,GHR,
EPB41L3,COL4A2,SSBP3,TBCD,NEDD4L ,HDAC9,ZHX3,APP,ABC
B5,RPS6KA2,DCLK1,STAU2,TMC1,SEMAS5A,SYT1,VCL ,ARHGAP4
4 ,NTF3,AURKA,PYGO1,SLC8A1, SRGAP2C,F1G4 , KANK1 ,MAP4K4
,BMPR1B,FMN2,THSD7A, AKAP6,CTNNA2 ,ARNT ,PAK3,TTLL7,DI
P2B, 1TPKB, TRPC5,DNM3,RBM47 ,PRKCZ ,KLHL1 ,DIP2A,COL27A
1,ZSWIM6 ,HECW1,ABCAS5,PHF19,MRTFA, TAF4B,COBL ,EBF2, YA
P1,FRYL,SHC4,BRINP1,MAPK1,ADAM22 ,KMT2E ,ALCAM,PLG,NR
G3,NCAM1,GFRA1,SYCP1,NIPBL,RNF17,GABPA,FAT3,LCEL1F,C
HN1,MYLK3,MBNL1,PAFAH1B1,EFEMP1,TLL1,DCAF1,1TGB8,TP
M1,NF2,RBFOX1,CTNNA1,PPP1ROA,KLF15,PPARA,MEIS2 ,NFIB
,MRTFB,PRTG,SYNJ1,NR5A2, TIAM1 ,FOXJ3,KAZN,ENAH, SEMA3
C,NAV3,TMEM108,ALPK2,JARID2,GATAD2B,DYSF, 1L34 ,ANK2,
TANC1,ADGRV1,SYNE2,BBS2,WNT9B,SLCI9C1,RANBP3L , SEMAGD
,SMARCA4 ,CDH11,LDB3,PARD3,PIAS1,BLK,TNR,COL22A1,CXA
DR,ATRX,ELAVL4 ,ABL1,HDAC4,SLC1A1,SDC2,KCNH1,CRTAC1,
DROSHA, L3MBTL3,RAP1A,GLIS1,MORC1,CAMK4 ,FGF10,GRID2,
TGM1,PEAK1,LATS2,NRG1,ASPM,AP3B1,RASGRF1,ATP11C,SYN
E1,ZBTB16,MUSK,ZNF675,SH3GL3,PGM5,NXN,USP33,FBN2,CD
44 ,PTPRO,ALPK3,TRIO,PDE3A,EXT1,LIMD1,SPRED2 ,RPS6KA3
,CTNND2,NHS ,ATP8A2,PTPN2,PLXNA2 ,HTR2C, ARHGEF7 , AMBRA
1,0PRM1,HTR2A, FANCA,DAZL ,KREMEN1 , SEMA3E ,MARK2 ,ALPL,
FHL2,PUM1,TMOD2 ,HERC1,MSH2,CDIN1,EPHA6,ANKRD17 ,ATL1
,CDKN2C,KNDC1,BICRAL ,AFG3L2,MOSMO,SGCZ ,ADAM12 ,MYLK2
,ANK3,HMGA2 ,MYOM2,BCL11B,DOCK5,ECE1,CREM,MBP, TRPS1,
HIP1,CRIM1,FUT9,VAV1 ,MYT1L,TJP1,LDLRAD4 ,NPHP4,PACSI
N2,CNTN1,HLA-

B, 1QSEC1,SNX3,PDLIM5,BRCA2,DI1SC1,DNER,WDPCP ,NRK, SEM
A3A,STRN,BMP2,RC3H2,UNC5D, TRAK1,PSG9,PTCD2,MSR1,NCA
M2,MS12,SEMA3D,PDE6C,RELN,HMGB1 ,FGF9,NFATC2,TDRD7,U
ST,SLC23A2,ANKRD26 ,,ESRP1,TTC21B,ETS2,D0CK1,B4GALT6,
TSPAN2,RAP1GAP,PLS1,SRGAP2,NIN,DRAXIN,ATF1,SLAMF1,S
MARCA2,ETS1,GLI3,SMARCC1,NHSL1,SLC9A4 ,PCP4 ,MYEF2,ZN
F431,RERE,MAP2,LAMC1,RRBP1,FARP1,TDRD5,ATF2 ,HIRA,BB
S4,LAMC3,HIVEP3,COL5A1,CFTR,NELL1 ,KITLG,DCC,MYT1,RC
AN1,RORB,DAB1,SELENON, PRKN,MTMR2,SH3PXD2A,TBX20,PCD
H15,ZNF541,DPF3,NGEF,GRIN2A ,ARID5B,CDH23,PRKCH, IL6R
,ALS2 ,RACGAP1,HEMGN,DMC1,LCE3B, TOX,PTPRB,CATSPERG, T
BATA, ITSN2,S0X30,PTGFRN, ARHGEF28, ADGRG6, Y IPF6 ,ROCK1
,LYN,VCAM1,CTSB,EIF2B3,PLEKHB2,DTX1, TENM2,0VOL2,PIW
IL3,NTN1,ZFHX3,DPYSL5,ARID1B,CRACR2A,CASZ1,DMBT1, TF
F1,HECTD1,SHROOM3,HDAC11,PBX3,SNAI2,TANC2,RXRG,SP3,
FLNB, TRIM58,TIAL1,ELF2,NREP,ZDHHC17 ,CERS3,SLC22A14,
CD9,KRT6B, TWIST2, IFT81,ENPP1,RASGRP1,DZANK1,NDRG2,B
MP5,CSF1,HDGFL3,BCL2L1,SPATA48,CTDP1,HCN1,PRKG1, LAM
A3,ASB4,CNMD,SMADS, CELF4,ABCG1,PRAME ,MYCL , TNN,CABYR
,PSAP ,MICALL2 ,MED1,KDM6A,ATRN, IL33,AJAP1,ROR2 ,ZNF52
1,FAT1,LMX1A, TMEM178A, IL10,ACTR2 ,PRAMEF25,PTH, SDF4,
SOSTDC1,SOHLH1,PACRG,ABHD2,VSTM2A ,MAP6,VASP ,ETV6, I1Q
GAP1,ZBTB7C,ANP32B,YBX3,NRXN1,PCID2,HIPK1,FRY,CADM1
,PEG10,LMX1B,ANLN, TWIST1 ,ALKAL2,JAK2,VSX1,FSTL1,CEL
SR2 ,MELTF,ARL11,PCNA,UFL1,ADAMTSS5,NFKBIA,NTM,ABCCS8,
ANXA4 ,USH1C,NEDD9,OLFM4, 1TGA6,GAP43,GRIP1,EML1 ,MAST
2,BBS9,EXT2,KRT6A,GRXCR1,STAT1,NR2C1,MAP2K6 ,CMTM7,D
GKG,MTPN,ABI1,MYO18B,ARMC6 ,PRAMEF2,POUGF2, IMPACT, IT
GA4 ,BCAP29,FBXL17,ADCYAP1R1 ,MTF2,NCAPG2,ASB2,MYOCD,
CEP120,DHTKD1,CYFIP2,KRT85,MEF2C,ADGRB1 ,RXRA,WNT7A,
RBPMS2 ,MAP3K5,NDFI1P1,MAP3K4 ,WASF3,S100B, PRDM13, FOXO
6,PDE2A,RAB38,FBXW8,SDCBP ,NECTIN1 ,WWOX,NCK1,FLVCR1,
FGR,DRC7 ,PPP2R3A,SPRR2D,RNF8,LCE3D, EPHA4 , GABRAS ,MEC
OM,DNMT3L,NTRK2, IL1RAPL1,FNDC3A,RSPH1,NUMB, LHX9, ADA
MTS9,WNT2B,CD101,MEGF10, IL17RD,FBX031, IREB2,HS6ST1,




PTK2,CDH5,NFKBID,CLDN18,FEZ2,LAMB1,CYFIP1,UBE3A,SEM
A4D,JAM2 ,FRMD6 ,FAT4,LRMDA,RUNX1,AKR1B1,WNT5B,ASAP1,
FCRLA,DPY19L2,SORBS2,CCDC88A,GPR55,NSUN2, SPAG6 , TNFS
F11,FYN,NLRP14 ,UNC45B,ARL13B,HYDIN,UHRF2,HDAC2 ,GON4
L,TBX15,NCS1,COL18A1,DOK5,MAPK9,CRTAM,COL19A1 ,APELA
,MDGA2,ROR1,TET1,HECW2,CDH2,CNTN5, ITGA8,NTN4,XRN2,G
PR137B,EPHB1,RP1L1,GRM5,RAI14 ,RPS6KAS,PTPRG,PID1,NR
P1,SDK1,PRKCA,FAIM, ITGA1,RC3H1,CHODL ,POR,BCR,TUT4,N
RXN3, SNRK,C140RF39, FBLN1,PAQR5,MB,RAG1,B9D1 ,RRAS2,C
UX1,MACROH2A1 ,MITF,EPHB2,CD38,EYA4 ,MET ,CDH17,PPFI1A2
,ATG5,NRAP ,MAGI12,UNK,FLRT2,MYB,KALRN, LAMAL1 ,MFHAS1,A
TRNL1,TIAM2,BMP7,ASTN2,DLG5,KIRREL3,NUDT21,DDX6 ,ADG
RF5,ABL2 ,RFX2,EYA1,FHOD3,SL1T2,CCDC141 ,ERBB4,R0BO1,
PBX1,PRKCQ,ANTXR1,NDRG1,SIPA1L3,MGMT ,NLGN1,NOS1,EFN
A5,TCF12,VCAN,RAB27A,SLIT3,ESR1,NTNG1,LOXL2 ,NYAP2,P
RLR,FOXB1,CAMK1D,PI1K3R3,CFAP44 ,0PCML ,CATSPERE,FER,E
YA2,CCR2,RPGRIP1,A2M,SEMA4B ,ROCK2 ,,PRDM1 ,RORA ,ATAT1,
DMRT1,CATSPER2 ,HSPG2,PTPRQ,CSMD3,NCOA6 ,HOOK3,FSTL4,
PNPLA3,STK3,ZNF423,HNRNPU ,APCDD1, IGF1R,GLI2,THRB,AK
AP13,SEPTING,DNM1L
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1.00771
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NOTCH2,BCAR3,MTOR,CNTN4,SGCD,PTPRD, FREM1,NEBL , LRRC4
C,MY09A,ULK2,TAFA5,CLTCL1,ZFPM2,TENM4 ,NUBPL ,DLC1,RI
POR2,RDX,RP1,STXBP1,RALA,BCL2,ALDH1A2,FBN1,CDH8,CHR
NA7,ROBO2,RIMS1,SPIRE1, TENM3,ZEB1,SDCCAG8,RARB, FGD4
,SPRED1,ENPEP,MYO1E, USH2A ,MINAR1,CDC42EP3,RIMS2 ,AUT
S2,F0XJ2,CARMIL1,PAPPA2 ,RIN2,PARVB,MLLT3,GPC6,CNTNA
P2,MY03B,ZMYM4 ,DSCAM, CRKL ,SOX5,SETD2 ,ARHGAP24 ,TNIK,
SLC4A10,KDM4C,DOCK10,EGFR,ANGPT1,MACF1, PRKACB ,NEDD4
,MYOF,CRB1,BCL11A,SOX6,TMEM182,CECR2,CHSY1,FL11,CDH
4 ,RXFP1,C5,PHACTR1,FLT1,EDAR,NEO1,CNTNG6,SLC39A12,PR
KD1,PAK1,EPHA7 ,RAPGEF2,LRP2,ADGRB3,RUNX2, TAOK3,0NEC
UT1,ADAMTSL1,PRICKLE2,GHR,LUZP1,EPB41L3,COL4A2,SSBP
3,TBCD,NEDD4L ,HDAC9,APP,CACNAL1C,DCLK1 ,STAUZ, SEMASA,
SYT1,VCL,ARHGAP44 ,NTF3,AURKA,CFDP1,F1G4,KANK1 , MAP4K
4 ,BMPR1B, THSD7A,CTNNA2,PAK3,DIP2B,TRPC5,DNM3, IFT57,
PRKCZ,CALD1,DIP2A,COL27A1,HECW1 ,MRTFA,COBL,YAP1,FRY
L,RIPK4,MAPK1,CRISPLD2,ALCAM,ZNRF3,ABLIM1,NRG3, NCAM
1,NIPBL,GABPA,FAT3,CHN1,MYLK3,FMN1,MBNL1, PAFAH1B1 ,E
FEMP1, 1TGB8,TPM1,NF2,CTNNAL1,ANKRD11,CDH7 ,PPARA ,MEIS
2,NFIB,PRTG,NR5A2, TIAM1,ENAH, SF3B6 ,SEMA3C,SLC24A4,T
MEM108,AGO2,ALPK2,DNAH11,CPE,ANK2 ,BRWD1, TANC1,BCAS3
,RYR2,BBS2,WNT9B,SEMAGD,CDH11,LDB3,PARD3,TNR,COL22A
1,ATRX,XIRP2,ELAVL4,ABL1,SLC1A1,SDC2,GAS2,KCNH1,CDH
18,RAP1A,MY010,FGF10,GRID2,CDHR3, PEAKL,LATS2 ,NRG1,A
P3B1,ZBTB16,SETDB2,PGM5,USP33,FBN2,CD44 ,PTPRO,EGF, T
RIO,EXT1,LIMD1,CTNND2,ATP8A2,PLXNA2 ,ARHGEF7 ,CNNM4, S
EMA3E ,MARK2,ALPL ,FHL2,TMOD2 ,HERC1, IGF2BP3,EPHA6, SH3
KBP1,ATL1,EPN2,KNDC1,AFG3L2,ADAM12 ,MYLK2 ,ANK3,EMILI
N2 ,HMGA2 ,MYOM2 ,BCL11B,DOCK5,ECE1 ,MBP, TGFA,CDH20,TJP
1,EGFLAM,PACSIN2,CNTN1,MTHFD1L,PDLIM5,DISC1,WDPCP,N
RK, SEMA3A,BMP2,UNC5D,PTCD2, SEMA3D ,ASXL3,PDE6C,RELN,
FGF9,NFATC2,TDRD7,UST,SLC23A2,TTC21B,ETS2,DOCK1,B4G
ALT6,PLS1,SRGAP2 ,NIN,DRAXIN,ETS1,GL13,MEGF11, SMARCC
1,AFF3,SMOC2,CUL1,RERE,MAP2,LAMC1,FARP1,ATF2,HIRA,B
BS4,LAMC3,COL5A1,CFTR,DCC,GTF21 ,RORB,DAB1,MYO3A, PRK
N,MTMR2,SH3PXD2A,TBX20,PCDH15,NGEF ,ARID5B,CDH23,ALS
2,PTPRB,SCN10A,VAV3, ITSN2,S0X30,PTGFRN, ARHGEF28 , ADG
RG6,ROCK1,LRIG1,0VOL2,NTN1,MMP16,DPYSL5,HOXC13, INSR
,HECTD1,SHROOM3,DDHD1,PBX3,SNAI2,ASH1L ,HOXC4,TANC2,
SP3,FLNB,ZDHHC17 ,NSD2,CD9,CARD10,JCAD,DZANK1 ,BMP5,W
DR72,CSF1,BCL2L1,KRT25,HCN1, LAMA3,ASB4,CNMD ,DHRS3, S
MADS, FOXN3,VSTM4 ,SLC40A1, TNN,MICALL2 ,MED1,KDM6A ,ATR
N,AJAP1,FAT1,LMX1A,1L10,ACTR2,SCML2,TTC39C,SOSTDC1,
MAP6,VASP ,PALMD, 1QGAP1,AIMP1 ,NRXN1,HIPK1,FRY,CIBAR1
, TWIST1,AKT3,VSX1,SVEP1,CELSR2,CREBBP ,MELTF,GORAB,A
DAMTS5,PRKCB,ABCC8,ALX4 ,USH1C ,NEDD9,0LFM4, ITGA6,, GAP




43,GRIP1,0TOP1,EXT2,KRT6A,AGO1,MEOX2,GRXCR1,STAT1,S
HROOM2 ,MTPN,ABI1,MY018B, IMPACT,CCBE1, ITGA4,CSMD1,AS
B2,MYOCD,CYFIP2,MEF2C,ADGRB1 ,WNT7A ,RBPMS2 ,WASF3,S10
OB, FBXW8,NECTIN1,WWOX,FLVCR1,FGR,PPP2R3A, DNMBP , EPHA
4 ,NTRK2, IL1RAPL1,NUMB,LHX9, ADAMTS9 ,WNT2B, TNNI11,FBXO
31,HS6ST1,PTK2,CDH5, ANKRD6 ,ARHGAP12 ,DIAPH1 ,FEZ2,LAM
B1,CYFIP1,UBE3A,PCDH8,SEMA4D,JAM2 ,FRMD6 , FAT4 ,RUNX1,
WNTSB,PDCL3,ADAMTS16,SPAG6,BICD1, TNFSF11,FYN,MYL12B
,ARL13B,HDAC2,TBX15,COL18A1,CDH9,APELA,ROR1, TET1 ,HE
Cw2,CDH2,CNTN5, ITGA8,NTN4 ,EPHB1 ,,ADCK1 ,RPS6KAS5,PID1,
NRP1,SDK1,PRKCA, ITGA1,RC3H1,CHODL ,POR,BCR,NRXN3,KIF
16B,CDH12,FBLN1,B9D1,DGCR2,BMPER, CUX1,MACROH2A1 , EPH
B2,EYA4 ,MET,PPFI1A2,CDH13,NRAP ,MAGI2,UNK,FAM171A1,FL
RT2,KALRN,GNAS,LAMA1,GREB1L ,ATRNL1,TI1AM2,BMP7 ,ASTN2
,DLG5,KIRREL3,ADGRF5,PDGFC,RFX2 ,EYA1,FHOD3,SLIT2,EX
0C4,CCDC141,ERBB4,R0OBO1,PBX1,PRKCQ,ANTXR1,SIPA1L3,N
LGN1,NOS1,SLC6A3,EFNAS,SLIT3,ESRL1,NTNG1,LOXL2 ,NYAP2
,FOXB1,PIK3R3,FER,EYA2,CCR2,RPGRIP1,STARD13,EPS8, SE
MA4B,ROCK2,PRDM1,RORA,DMRT1,HSPG2,PTPRQ,COL4A3,FSTL
4,STK3,ZNF568,APCDD1, IGF1R,GL12,THRB,AKAP13,ATP10A,
DNM1L

GO:00
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cell
differenti
ation

1.04266
7622961
3627e-
29

NOTCH2,BRINP3,MTOR,CNTN4 ,SPOCK1,SGCD, LRP12,PTPRD, TR
APPC9,NEBL,LRRC4C,SMOC1,MYO9A ,ULK2,FTO,MGA,PLCB1,2ZN
F536,ZFPM2,TENM4 ,ZDHHC21 ,R1POR2,PDE4D,RDX,RP1,STXBP
1,BCL2,PRDM16,ALDH1A2,FBN1,CHRNA7 ,ROBO2,RIMS1, TENM3
,ZEB1,AKR1C3,SDCCAG8,RARB,SPRED1,NAV2,SPAG16,MYO1E,
USH2A,MINAR1,RIMS2,ALK,AUTS2,FOXJ2,CARMIL1,ASTN1,RI
N2,PARVB,NEGR1,MLLT3,CNTNAP2 ,MAP4 ,APC,PLPPR5,DSCAM,
RTN1,TCF4,CRKL, ILDR2,SOX5,SETD2,ERG,ARHGAP24 ,TNIK,S
LC4A10,PTPRJ,0CA2,KDM4C,DOCK10,EGFR,RFX3,ANGPT1,CDK
12 ,MACF1,RNF220,D0OCK2,NEDD4 ,MYOF,SND1,CRB1,BCL11A,S
0X6,TMEM182,CECR2,ARMC2,CHSY1,FLI1,CDH4,ATP2B2 ,NTRK
3,RXFP1,PHACTR1,FLT1,DNAJC13,GABRB1,PSMAS8,EDAR,NEO1
,CNTNG6,SLC39A12,SLC8A3,PRKD1, PAK1,EPHA7 ,SPEN, RAPGEF
2,LRP2,ADGRB3,DEUP1,RUNX2,ARSB,CPS1,TAOK3,0NECUT1, T
MEM38B, ADAMTSL1,SMYD3,LRGUK,GRM7 ,RETREG1 ,GHR,EPB41L
3,COL4A2,SSBP3,TBCD,NEDD4L ,HDAC9 ,ZHX3,APP ,ABCB5,RPS
6KA2,DCLK1,STAU2,TMC1,SEMA5A,SYT1,VCL ,ARHGAP44 ,NTF3
,AURKA,PYGO1,SLC8A1,SRGAP2C, F1G4 ,KANK1 ,MAP4K4 ,BMPR1
B,FMN2,THSD7A, AKAPG6,CTNNA2 ,ARNT ,PAK3,TTLL7,DIP2B, IT
PKB, TRPC5,DNM3,RBM47 ,PRKCZ ,KLHL1,DIP2A,COL27A1,ZSWI
M6,HECW1,ABCA5,PHF19 ,MRTFA, TAF4B,COBL ,EBF2,YAP1,FRY
L,SHC4,BRINP1,MAPK1 ,ADAM22 ,KMT2E ,ALCAM,PLG,NRG3,NCA
M1,GFRA1,SYCP1,NIPBL,RNF17,GABPA,FAT3,LCEL1F,CHN1 ,MY
LK3,MBNL1,PAFAH1B1 ,EFEMP1,TLL1,DCAF1, 1TGB8, TPM1,NF2
,RBFOX1,CTNNA1,PPP1R9A,KLF15,PPARA,MEIS2 ,NFIB,MRTFB
,PRTG,SYNJ1,NR5A2, TIAM1,FOXJ3,KAZN,ENAH,SEMA3C,NAV3
, TMEM108,ALPK2,JARID2 ,GATAD2B,DYSF, 1L34 ,ANK2,TANC1,
ADGRV1,SYNE2,BBS2,WNT9B,SLCOC1,RANBP3L , SEMAGD , SMARC
A4 ,CDH11,LDB3,PARD3,PIAS1,BLK,TNR,COL22A1,CXADR,ATR
X,ELAVL4 ,ABL1,HDAC4,SLC1A1,SDC2,KCNH1,CRTAC1,DROSHA
,L3MBTL3,RAP1A,GL1S1,MORC1,CAMK4 ,FGF10,GRI1D2,TGM1,P
EAK1,LATS2,NRG1,ASPM,AP3B1,RASGRF1,ATP11C,SYNE1,ZBT
B16,MUSK,ZNF675,SH3GL3,PGM5,NXN,USP33,FBN2,PTPRO, AL
PK3,TRIO,PDE3A,EXT1,LIMD1,SPRED2,RPS6KA3,CTNND2,NHS
,ATP8A2,PTPN2,PLXNA2 ,HTR2C, ARHGEF7 ,AMBRA1,0PRM1,HTR
2A,FANCA,DAZL ,KREMEN1, SEMA3E ,MARK2 ,ALPL ,FHL2 ,PUM1,T
MOD2,HERC1,MSH2,CDIN1,EPHA6 ,ANKRD17 ,ATL1,CDKN2C,KND
C1,BICRAL,AFG3L2,MOSMO,SGCZ ,ADAM12 ,MYLK2 , ANK3 , HMGA2
,MYOM2,BCL11B,DOCKS,ECE1,CREM,MBP, TRPS1,HIP1,CRIML,
FUT9,VAV1,MYT1L,TJP1,LDLRAD4 ,NPHP4,CNTN1,HLA-

B, 1QSEC1,SNX3,PDLIM5,BRCA2,DI1SC1,DNER,WDPCP ,NRK, SEM
A3A,STRN,BMP2,RC3H2,UNC5D, TRAK1,PSG9,PTCD2,MSR1,NCA
M2,MS12,SEMA3D,PDE6C,RELN,HMGB1 ,FGF9,NFATC2,TDRD7,U
ST,SLC23A2,ANKRD26,ESRP1,TTC21B,ETS2,DOCK1,B4GALT6,
TSPAN2,RAP1GAP,PLS1,SRGAP2 ,NIN,DRAXIN,ATF1,SLAMF1,S




MARCA2,ETS1,GLI3,SMARCC1,NHSL1,SLCOA4 ,PCP4,MYEF2,ZN
F431,RERE,MAP2,LAMC1,RRBP1,FARP1,TDRD5,ATF2,HIRA,BB
S4,LAMC3,HIVEP3,COL5A1,CFTR,NELL1,KITLG,DCC,MYT1,RC
AN1,RORB,DAB1,SELENON, PRKN,MTMR2 ,SH3PXD2A,TBX20,PCD
H15,ZNF541,DPF3,NGEF,GRIN2A ,ARID5B,CDH23,PRKCH, IL6R
,ALS2 ,RACGAP1,HEMGN,DMC1,LCE3B,TOX,PTPRB,CATSPERG, T
BATA, ITSN2,S0X30,PTGFRN, ARHGEF28 , ADGRG6, Y IPF6 , ROCK1
,LYN,VCAM1,CTSB,EIF2B3,PLEKHB2,DTX1, TENM2,0VOL2,PIW
IL3,NTN1,ZFHX3,DPYSL5,ARID1B,CRACR2A,CASZ1,DMBT1, TF
F1,HECTD1,SHROOM3,HDAC11,PBX3,SNAI2,TANC2,RXRG,SP3,
FLNB, TRIM58,TIAL1,ELF2,NREP,ZDHHC17 ,CERS3,SLC22A14,
CD9,KRT6B, TWIST2, IFT81,ENPP1,RASGRP1,DZANK1,NDRG2,B
MP5,CSF1,HDGFL3,BCL2L1,SPATA48,CTDP1,HCN1,PRKG1, LAM
A3,ASB4,CNMD,SMAD5, CELF4 ,ABCG1, PRAME ,MYCL , TNN,CABYR
,PSAP ,MICALL2,MED1,KDM6A,ATRN, IL33,AJAP1,ROR2,ZNF52
1,FAT1,LMX1A,TMEM178A, IL10,ACTR2,PRAMEF25,PTH,SDF4,
SOSTDC1,SOHLH1 ,PACRG,ABHD2,VSTM2A ,MAP6,VASP ,ETV6, 1Q
GAP1,ZBTB7C,ANP32B,YBX3,NRXN1,PCID2,HIPK1,FRY,CADM1
,PEG10,LMX1B,ANLN, TWIST1,ALKAL2,JAK2,VSX1,FSTL1,CEL
SR2 ,MELTF,ARL11,PCNA,UFL1,ADAMTS5,NFKBIA,NTM,ABCCS,
ANXA4 ,USH1C,NEDD9,OLFM4, 1TGA6,GAP43,GRIP1,EML1,MAST
2,BBS9,EXT2,KRT6A,GRXCR1,STAT1,NR2C1,MAP2K6 ,CMTM7 ,D
GKG,MTPN,ABI11,MY018B,ARMC6, PRAMEF2,POUGF2, IMPACT, IT
GA4 ,BCAP29,FBXL17,ADCYAP1R1 ,MTF2,NCAPG2,ASB2,MYOCD,
CEP120,DHTKD1,CYFIP2,KRT85,MEF2C,ADGRB1 ,RXRA,WNT7A,
RBPMS2 ,MAP3K5,NDFIP1,MAP3K4 ,WASF3,S100B,PRDM13,FOX0
6,PDE2A,RAB38,FBXW8,SDCBP ,NECTIN1,WWOX ,NCK1,FLVCR1,
FGR,DRC7 ,PPP2R3A,SPRR2D,RNF8,LCE3D, EPHA4 ,GABRAS ,MEC
OM,DNMT3L,NTRK2, IL1RAPL1,FNDC3A,RSPH1,NUMB, LHX9, ADA
MTS9,WNT2B,CD101,MEGF10, 1L17RD,FBX031, IREB2,HS6ST1,
PTK2,CDH5,NFKBID,CLDN18,FEZ2,LAMB1,CYFIP1,UBE3A,SEM
A4D,JAM2 ,FRMD6 ,FAT4,LRMDA,RUNX1 ,AKR1B1,WNT5B,ASAP1,
FCRLA,DPY19L2,SORBS2,CCDC88A,GPR55,NSUN2, SPAG6 , TNFS
F11,FYN,NLRP14,UNC45B,ARL13B,HYDIN,UHRF2,HDAC2,GON4
L,TBX15,NCS1,COL18A1,DOK5,MAPK9,CRTAM,COL19A1 ,APELA
,MDGA2,ROR1,TET1,HECW2,CDH2,CNTN5, ITGA8,NTN4 ,XRN2,G
PR137B,EPHB1,RP1L1,GRM5,RA114 ,RPS6KAS,PTPRG,NRP1,SD
K1,PRKCA,FAIM, ITGA1,RC3H1,CHODL,POR,BCR,TUT4,NRXN3,
SNRK, C140RF39,FBLN1,PAQR5,MB,RAG1,B9D1,RRAS2,CUX1 ,M
ACROH2A1 ,MITF,EPHB2,CD38,EYA4 ,MET,CDH17 ,PPFI1A2,ATGS
,NRAP ,MAGI2,UNK,FLRT2,MYB,KALRN, LAMA1 ,MFHAS1 ,ATRNL1
, TIAM2,BMP7 ,ASTN2,DLGS5,KIRREL3,NUDT21,DDX6,ADGRF5,A
BL2,RFX2,EYA1,FHOD3,SLIT2,CCDC141,ERBB4,R0BO1,PBX1,
PRKCQ,ANTXR1,NDRG1,SIPA1L3,MGMT,NLGN1,NOS1,EFNA5,TC
F12,VCAN,RAB27A,SLIT3,ESR1,NTNG1,LOXL2,NYAP2,PRLR,F
0XB1,CAMK1D,PIK3R3,CFAP44,0PCML ,CATSPERE, FER,EYA2,C
CR2,RPGRIP1,A2M,SEMA4B ,ROCK2,PRDM1,RORA,ATAT1,DMRT1
,CATSPER2 ,HSPG2,PTPRQ,CSMD3,NCOAG ,HOOK3,FSTL4 ,PNPLA
3,STK3,ZNF423 ,HNRNPU,APCDD1, IGF1R,GLI2,THRB,AKAP13,
SEPTING

G0:00
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generation
of neurons

1.32021
7355247
3385e-
29

NOTCH2,BRINP3,CNTN4,SPOCK1,LRP12,PTPRD, TRAPPC9, LRRC
4C,MYO9A,ULK2,ZNF536, TENM4 ,RIPOR2 ,RP1,STXBP1,BCL2,A
LDH1A2,CHRNA7 ,ROBO2,RIMS1,TENM3,ZEB1,SDCCAG8,USH2A,
MINARL,RIMS2,ALK,AUTS2,ASTN1,NEGR1,CNTNAP2,MAP4,PLP
PR5,DSCAM,RTN1,TCF4,CRKL,SOX5, TNIK,SLC4A10,DOCK10,M
ACF1,RNF220,NEDD4,CRB1,BCL11A,CECR2,CDH4 ,ATP2B2,NTR
K3,PHACTR1,GABRB1,NEO1,CNTN6,SLC39A12,PRKD1,PAK1,EP
HA7 ,RAPGEF2,LRP2,ADGRB3,RUNX2,ARSB, TAOK3, ADAMTSL1,G
RM7 ,EPB41L3,TBCD,NEDDA4L ,HDAC9,APP,DCLK1,STAU2,TMC1,
SEMASA,SYT1,VCL ,ARHGAP44 ,NTF3,AURKA,SRGAP2C,F1G4 ,KA
NK1,MAP4K4 ,BMPR1B,CTNNA2,PAK3,DIP2B, TRPC5,DNM3, PRKC
Z,KLHL1,DIP2A,ZSWIM6,HECW1,COBL ,FRYL,BRINP1,ALCAM,N
RG3,NCAM1,GFRAL1,NIPBL,FAT3,CHN1,PAFAH1B1,CTNNAL, PPP
1R9A,NFIB,PRTG, TIAM1,ENAH,SEMA3C, TMEM108, ADGRV1 ,WNT
9B, SEMA6D,CDH11,PARD3,BLK,TNR,ELAVL4,ABL1,SDC2,CRTA
C1,RAP1A,GRID2,NRG1,ASPM,RASGRF1,SH3GL3,USP33,PTPRO




, TRI0,EXT1,CTNND2,ATP8A2 ,PLXNA2 ,KREMEN1 , SEMA3E ,MARK
2,HERC1,EPHAG6,ATL1,KNDC1,AFG3L2,MOSMO,ANK3,BCL11B,E
CE1,MBP,FUT9,MYT1L,NPHP4,CNTN1, IQSEC1,SNX3,PDLIM5,D
1SC1,DNER,WDPCP ,NRK, SEMA3A, STRN, BMP2 ,UNC5D,,NCAM2 , SE
MA3D, PDE6C,RELN,HMGB1,UST,SLC23A2 ,ESRP1,TTC21B,B4GA
LT6,TSPAN2 ,RAP1GAP,PLS1,SRGAP2 ,NIN,DRAXIN,ATF1,GLI13
,PCP4 ,MYEF2,RERE ,MAP2,FARP1,BBS4,DCC,RORB,DAB1, PRKN
,MTMR2,TBX20,PCDH15,NGEF ,,CDH23 ,ALS2 ,RACGAP1,TOX, ITS
N2,ROCK1,LYN,VCAM1,DTX1,TENM2,NTN1,ZFHX3,DPYSL5, CAS
Z1,PBX3,TANC2,RXRG,NREP,ZDHHC17 ,DZANK1,BMP5,HDGFL3,
HCN1,PRKG1,LAMA3,MYCL, TNN,MICALL2 ,MED1,ROR2,ZNF521,
LMX1A,ACTR2,MAP6,VASP, 1QGAP1 ,NRXN1,HIPK1,FRY,LMX1B,
TWIST1,ALKAL2,JAK2,VSX1,CELSR2,NTM,USH1C, ITGAG,,GAP4
3,GRIP1,EML1,GRXCR1,DGKG,MTPN,ABI1, IMPACT, ITGA4,CYF
1P2,MEF2C,ADGRB1,WNT7A,S100B, FOX06,FBXW8 ,NECTIN1,NC
K1,PPP2R3A,EPHA4 ,GABRAS ,NTRK2, IL1RAPL1,NUMB,LHX9,WN
T2B,FBX031,HS6ST1,PTK2,FEZ2,LAMB1,CYFIP1,UBE3A, SEMA
4D,FAT4,RUNX1,WNT5B,ASAP1,CCDC88A, SPAG6 ,FYN,HDAC2 ,N
CS1,DOK5,MDGA2 ,ROR1,HECW2,CDH2,CNTN5,NTN4 , XRN2 ,EPHB
1,RP1L1,RPS6KA5,PTPRG,NRP1,SDK1, ITGAL1,CHODL ,NRXN3,C
UX1,EPHB2,CD38,MET,PPFIA2,MAGI2,UNK,FLRT2,KALRN, LAM
Al,TIAM2,BMP7,ASTN2,DLG5,KIRREL3,DDX6,ABL2,EYAL,SLI
T2,CCDC141,ERBB4,R0BO1,PBX1,PRKCQ,NLGN1,EFNA5,TCF12
,SLIT3,NTNG1,NYAP2,FOXB1,CAMK1D,0PCML ,RPGRIP1,SEMA4
B,PRDM1,RORA,ATAT1,PTPRQ,CSMD3,FSTL4, IGF1R,GL12,THR
B

GO:-00
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neuron
projection
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t

6.15107
6946157
889e-29

NOTCH2,CNTN4,SPOCK1,LRP12,PTPRD, LRRC4AC,MY0O9A ,ULK2,R
IPOR2,STXBP1,BCL2,CHRNA7 ,ROBO2,RIMS1, TENM3,MINARL,R
IMS2 ,ALK,AUTS2 ,NEGR1 ,CNTNAP2 ,MAP4 ,PLPPR5,DSCAM, CRKL
, TNIK,DOCK10,MACF1,NEDD4,BCL11A,CECR2,CDH4 ,NTRK3,PH
ACTR1,NEO1,CNTN6,SLC39A12,PRKD1,PAK1,EPHA7 ,RAPGEF2,
LRP2,ADGRB3,ARSB, TAOK3,ADAMTSL1,GRM7 ,EPB41L3,NEDD4L
,APP,DCLK1,STAU2,SEMA5A,SYT1,VCL ,ARHGAP44 ,NTF3, AURK
A,SRGAP2C,FI1G4,KANK1 ,MAP4K4 ,BMPR1B,CTNNA2 ,PAK3,DIP2
B, TRPC5,DNM3,PRKCZ,KLHL1 ,DIP2A,HECW1,COBL ,FRYL ,ALCA
M,NCAM1,GFRA1,FAT3,CHN1,PAFAH1B1,CTNNAL,PPP1R9A,NFI
B,PRTG, TIAM1,ENAH,SEMA3C, TMEM108, ADGRV1, SEMAGD ,CDH1
1,PARD3,BLK,TNR,ELAVL4,ABL1,SDC2,CRTAC1,RAP1A,GRID2
,RASGRF1,USP33,PTPRO,TRIO,EXT1,CTNND2,ATP8A2 ,PLXNA2
,KREMEN1, SEMA3E ,MARK2 ,HERC1,EPHAG ,ATL1,KNDC1,AFG3L2
,ANK3,BCL11B,ECE1,MBP,FUT9,CNTN1, IQSEC1,SNX3,PDLIM5
,DISC1,NRK, SEMA3A,STRN,UNC5D ,NCAM2 , SEMA3D, RELN, HMGB
1,UST,SLC23A2,B4GALT6, TSPAN2,PLS1,SRGAP2,NIN,DRAXIN
,ATF1,GLI3,RERE,MAP2,FARP1,BBS4,DCC,DAB1,PRKN,PCDH1
5,NGEF,CDH23,ALS2,TOX, ITSN2,ROCK1,LYN,NTN1,DPYSL5,T
ANC2 ,NREP,ZDHHC17 ,BMP5,HDGFL3,PRKG1, LAMA3, TNN,MICAL
L2,ROR2,LMX1A,ACTR2 ,MAP6,VASP, 1QGAP1,NRXN1,FRY ,ALKA
L2,JAK2,CELSR2,USH1C, ITGA6,GAP43,GRIP1,GRXCR1,DGKG,
ABI1, IMPACT, ITGA4,CYFIP2 ,MEF2C,ADGRB1 ,WNT7A,S100B,F
0X06 ,FBXW8 ,NECTIN1,NCK1,EPHA4 ,NTRK2, IL1RAPL1,NUMB, L
HX9,FBX031,PTK2,FEZ2,LAMB1,CYFIP1,UBE3A, SEMA4D,FAT4
,ASAP1,CCDC88A,SPAG6,FYN,HDAC2,NCS1,ROR1 ,HECW2,,CDH2
,CNTN5,EPHB1,RPS6KAS5 ,PTPRG,NRP1,SDK1, ITGALl,CHODL ,NR
XN3,CUX1,EPHB2,CD38,PPFIA2 ,MAGI2,FLRT2,KALRN, LAMAL,
T1AM2,BMP7,DLG5,KIRREL3,ABL2,SLIT2,CCDC141,R0BO1,PR
KCQ,NLGN1,EFNA5,SLIT3,NTNG1,NYAP2,FOXB1,CAMK1D, SEMA
4B,CSMD3,FSTL4, IGF1R,GLI12

G0:00
32501

multicellu
lar
organismal
process

2.48796
1724690
268e-28

NOTCH2,BCAR3,BRINP3,MTOR,CNTN4 ,SPOCK1,SGCD,WwC1, IMM
P2L,LRP12,PTPRD,SLC24A2,FREM1, TRAPPC9,BNC2,NEBL,LRR
C4C,SMOC1,MYO9A,ULK2 ,SCAPER,FTO,PLCB1,ZNF536, TAFAS,
ZFPM2,P1EZ02,TENM4,DLC1,ZDHHC21,RIPOR2,PDE4D,RP1,ST
XBP1,RALA, IL1RAPL2,BCL2,0DAD2 ,KCNMA1,PRDM16,ALDH1A2
,ARHGAP26,FBN1,F13A1,CHRNA7 ,ROBO2,RIMS1,SPIRE1, TENM
3,GABRB3,ZEB1,AKR1C3,SDCCAG8,RARB,SPRED1 ,NAV2 ,ENPEP
,SPAG16,MYO1E,PLPPR1 ,USH2A ,MINAR1 ,RIMS2 ,ALK,AUTS2,F
0XJ2,PJA2,PAPPA2 ,ERBIN,RHPN2,ASTN1,RIN2,ANO6,CACNG2




,DLGAP1,NEGR1,MLLT3,GPC6,CNTNAP2,MAP4 ,MY0O3B,APC,HHL
A2,TSHZ3,RBFOX3,PLPPRS5,DSCAM,RTN1,TCF4,CRKL, ILDR2,S
O0X5,SETD2,ARHGAP24 ,TNIK,SLC4A10,PTPRJ,0CA2,KDM4C,DO
CK10,EGFR,RFX3,ANGPT1 ,MACF1,CTNNA3, PRKACB,NCOR1 ,RNF
220,D0OCK2,NEDD4 ,MYOF,SND1,CRB1,BTBD9,BCL11A,S0X6,CE
CR2,ARMC2,CHSY1,FLI11,CDH4,ATP2B2,NTRK3,RXFP1,C5, TUS
C3,PHACTR1,DKK2,FLT1,DNAJC13, ADAMTS6,MAPKBP1,GABRB1
,PSMA8,DGK1 ,EDAR,GRIA1,CRACD,NEO1,CNTN6,SLC39A12,CA
BLES1,SLC8A3,PRKD1,PAK1,EPHA7 ,CHRM3,SPEN,RAPGEF2,LR
P2,ADGRB3,RUNX2,ARSB,FGF12,GABRAG,CPS1,TAOK3,0NECUT
1,TMEM38B,ADAMTSL1,SLC24A3,SLC44A1,LDB2, TAFA4 ,HERC2
,LRGUK,GRM7 ,RETREG1,RPTOR,GHR,LUZP1,EPB41L3,CO0L4A2,
SSBP3,CELF2,RAPGEF5, TBCD,NEDD4L ,PPP1R12B, TRPM1, ADAM
10,HDAC9,ZHX3, IL1R1,APBB2,APP,SLC7A2,ABCB5,RPS6KA2,
CACNA1C,KDM1B,CACNB2,DCLK1,STAU2,GABRG2, TMC1,MAPRE2
,SEMA5A,SYT1,VCL ,ARHGAP44 ,NTF3,CD2AP ,AURKA, PARN, PYG
01,SLC8A1,HERPUD2,PTPRR,SRGAP2C,FI1G4,TAFA2,CMIP,ABC
G8,LOXHD1, SRGAP2B, KANK1 ,KCNE4 ,MAP4K4 ,ABCD2 ,BMPR1B, F
MN2,THSD7A,PCSK6 ,AKAP6 ,HOMER2 ,CTNNA2 ,ARNT ,RAB8B , PAK
3,RFTN1,TTLL7,DIP2B,KCNK10, ITPKB, TRPC5,RAP1GDS1,RNL
S,CHST8,DNM3,NBN,CUBN, IFT57 ,RBM47 ,PRKCZ ,CALD1,SNTG2
,KLHL1,GRB10,DIP2A,MSH6 ,MCPH1,COL27A1 ,ZSWIM6,RGS9 ,H
ECW1,ABCA5,PHF19,TAF4B,COBL,EBF2,YAP1,ESS2,FRYL,NFI
A,BRINP1,MAPK1,HRH2 ,ADAM22,CRISPLD2 ,KMT2E ,ALCAM,PLG
,PAPPA,PDGFD,SYT10,ZNRF3,ABLIM1,NRG3,NCAM1,GFRAL,SY
CP1,NIPBL,RNF17,SLC16A1,GABPA,FAT3,COR02B,CARD18,LC
E1F,CHN1,SORCS3,MYLK3,ACSBG1,FMN1,MBNL1,PAFAH1B1,AT
F6,EFEMP1,TLL1,DCAF1, 1TGB8,TPM1,NF2,RBFOX1,CORIN,CT
NNA1,PPP1R9A,ANKRD11,BIRC6 ,AKAP9,KLF15,PPARA,MEIS2,
NFIB,MRTFB,PRTG,SYNJ1,NR5A2,ADAMTS3, TIAM1,GRM1, FOXJ
3,KAZN,GABRG1,ENAH,PAKS,SF3B6,PCDH11Y ,PLA2R1, SEMA3C
,NAV3,SLC24A4 , TMEM108 ,AGO2 ,ALPK2 ,DNAH11 ,JARID2,SCN2
A,CPE, 1L34,ANK2,TANC1,ADGRV1,MELK,BCAS3,RYR2,SYNEZ2,
BBS2,WNT9B,SLCOC1,RANBP3L ,0R4F6, SEMAGD , ANKS6 , SMARCA
4,CDH11,LDB3,FABP7,PARD3,MAPKAP1,BLK,TNR,COL22A1,GR
M8,CXADR,DOCK4 ,MBD5,ATRX,XIRP2,ELAVL4,ABL1,HDAC4,0X
R1,SLC1Al1,PRKAA1,SDC2,GAS2,KCNH1,LRFN5,CRTAC1,DROSH
A,TTLL5,L3MBTL3,APLF,DNAH5,RAP1A,GLIS1,MORC1,CAMK4,
FGF10,ZC3HAV1,GRI1D2,GALC,TGM1,LATS2 ,NRG1, INO8OD,ASP
M,AP3B1,RASGRF1,ATP11C,SYNE1,ZBTB16,MUSK,ZNF675,SH3
GL3,SETDB2,PRKCE,SLCO3A1,MED15, SLMAP ,NXN, ESRRG, DGKB
,USP33,FBN2,CD44 ,PTPRO,EGF,ALPK3,ABCC9,P2RX6,TRIO,P
DE3A,EXT1,LNPEP,LIMD1,SPRED2,ADAMTS2 ,RPS6KA3,CTNND2
,NHS ,ATP8A2 ,PTPN2, LHFPL3,PLXNA2,,0R4F15,ATXN3,ST8SIA
6,HTR2C,SLC2A3,ARHGEF7 ,CD96 ,ATP8A1,AMBRAL,LTBP1,KDM
7A,PKHD1L1,0PRM1,ABCC4 ,HTR2A,FANCA,CYP4A11,DAZL ,CNN
M4 ,KREMEN1,STAC, SEMA3E ,MARK2 ,ALPL ,FHL2,PUM1,TMOD2,H
ERC1,MSH2, IGF2BP3,GNAL ,CDIN1,EPHAG6,ANKRD17 ,APBAZ, LI
NGO2,ATL1,SLC2A13,LUC7L,CDKN2C,EPN2,KCND2,EVC,KNDC1
,NOS2,BICRAL ,AFG3L2,MOSMO, GFRA2 ,MNAT1 ,RBBP8,SGCZ ,AD
AM12 ,MYLK2,ANK3,EMILIN2,XYLT1,HMGA2,MYOM2,BCL11B,DO
CK5,F5,ECE1,CREM,MBP,AK8,TRPS1,PLCEL1, TGFA, IL17RA, AN
KFN1,CRIM1,FUT9,VAV1 ,MYT1L ,FBX032,ZNF160,TJP1,LDLRA
D4 ,NPHP4 ,CNTN1,HLA-

B, IQSEC1 ,MTHFD1L,SNX3,CACNAL1l ,PDLIMS,BRCA2,DI1SC1,DN
ER,WDPCP,NRK,SLC10A7,SEMA3A ,HSF2BP ,CFAP97 ,ADCY10,ST
RN,OR9Q1,BMP2,RC3H2,UNC5D, TRAK1,PSG9,PTCD2,SCN11A,M
SR1,NCAM2,GFI11B,BMP2K,RNF38,SEMA3D, PDEGC, POLR3A,REL
N,ARHGAP42 ,HMGB1,GNAQ, FGF9 ,NFATC2,TDRD7,UST ,CPAMDS,
RTTN,MDM1,SLC23A2 ,MYOM1, TRAF3,ESRP1,UNC13B,TTC21B,E
TS2,DOCK1,B4GALT6, TSPAN2 ,RAP1GAP,PLS1,SRGAP2 ,NIN,DR
AXIN,ATF1,SLAMF1,SMARCA2 ,ETS1,GL13,CGAS,MEGF11, SMAR
CC1,AFF3,SLC9A4,GABRR2,SMOC2,PCP4,CASP5,GRIK2, IDE,M
YEF2,RERE,MAP2 ,DAW1,MYL1,LAMC1,NEK10,RRBP1,FARP1,TD
RD5,ATF2,HIRA,CYLD,UMODL1,BBS4,LAMC3,PSG6,COLSA1,CF
TR,NELL1,DOP1B,UBASH3A,KITLG,CAMTA1,DCC,MYT1,CHRMS,




RCAN1,GTF21,RORB, TADA2A,DAB1,MED27 ,SELENON,RB1CC1,M
YO3A,PRKN,MTMR2 ,SH3PXD2A , TBX20,DLGAP2 ,DACH1 ,PCDH15,
ZNF541,DPF3,LG12,SMPX,NGEF,GRIN2A ,ARID5B,ATXN1,CDH2
3,PRKCH, TG, IL6R,ALS2 ,RACGAP1,0R51E1,ACO1,HEMGN,DMC1
,LCE3B,TOX,SHISA9,SLC4A4,PTPRB,CATSPERG,PDEGA, TBATA
,SCN10A, SHANK2 ,VAV3,KCND3,MESD, ITSN2,S0X30,SYBU,KIR
2DL4 ,NPAS2 ,ADGRG6, YIPF6,SEC24D,ROCK1,LYN,VCAM1,CTSB
,EIF2B3,LRIG1,SLC15A2,DTX1, TENM2,0VOL2,PIWIL3,NTN1,
MMP16 ,ZFHX3,FANCL ,DPYSL5,ARID1B,HOXC13,CRACR2A,CASZ
1,INSR,OR7A17,YTHDF3,TFF1,HECTD1,GRID1,SHROOM3,XRCC
4,COLQ,HDAC11,NMU,PBX3,SNAI2,ASH1L ,HOXC4,S1AH2, TANC
2,ABCA4,UFD1,RXRG, SP3,GABRG3,MBTPS2, TRIMS8, TIAL1,PL
PP4 ,NREP ,ZDHHC17 ,NSD2,CERS3,SLC22A14,CD9,CARD10,KRT
6B,JCAD, TWIST2,0R4K2,SAMHD1, IFT81 ,ENPP1,UTRN, RASGRP
1,1GSF11,DZANK1,NDRG2,BMP5,KCNC1,CSF1,GHRH,HDGFL3,B
CL2L1,SPATA48,KRT25,CTDP1,HCN1,PRKG1,LAMA3,ASB4,GRI
N2B, INO80,CNMD ,DHRS3, SMAD5,CELF4,SYNJ2 ,ABCG1,0R4C46
,FOXN3,VSTM4,SLC40A1 ,MYCL, TNN,CABYR,PSAP ,MICALL2 ,ME
D1,KDM6A,ATRN, IL33,AJAP1,ROR2,ZNF521,KL ,BANK1,CSDE1
,FAT1,0TOG, LMX1A,TMEM178A,1L10,ACTR2,0R1L6,CLSTN2,T
TC39C,PTH,SOSTDC1, PRKAA2,,CSF2RB,NDC80, SOHLH1 , PACRG,
ABHD2 ,MAP6,VASP ,PLA2G4A ,ETV6,TACC2, IQGAP1,TEAD1, ANP
32B,YBX3,AIMP1,NRXN1,PCID2,HIPK1,DCGKK,FRY,CIBAR1,PB
LD,CACYBP,CADM1,SSPN, LMX1B,ANLN, TWIST1,AKT3,ALKALZ2,
JAK2,ADAM28,VSX1,FSTL1, 1SX,BPNT1,SVEP1,HCRTR1,RBM19
,PTGS1,ZNF287,CELSR2,ZNF449,PRSS2 ,FH,CREBBP,ARL11,G
ORAB,PCNA,SI1AH3, TRPV5,UFL1,ADAMTS5 ,NFKBIA,PRKCB,OR2
T3,NTM,ABCC8 ,ANXA4 ,SMTN,ALX4 ,USH1C, SMPD4 ,NEDD9, ITGA
6,ATP2B1,GAP43,ASS1,GRIP1,CTNNBL1,ADCY9,EML1,PPP1R1
7,MAST2,0TOP1,CIDEA,BBS9,EXT2,KRT6A,STOX2,AGO1,MEOX
2,SLC6A1,GRXCR1,STAT1,BRMS1L ,MAP2K6 ,CMTM7 ,DGKG, SHRO
OM2,SLC6A11,MTPN,ABI1,MYO18B,ARMC6,CEMIP ,POUGF2, IMP
ACT,CCBE1,PARK7,ADAMTS18, ITGA4 ,BCAP29,FBXL17 ,POU1F1
,ADCYAP1R1 ,MTF2,CSMD1,NCAPG2,NDC1,0R6C75,FOXP2,ASB2
,MYOCD,HMCN1,CEP120,MYH13,DHTKD1,CYFIP2,ACACA,KRT85
,ST8S1A4,0R13C9,MEF2C,ADGRB1 ,RXRA ,WNT7A ,RBPMS2 ,NDFI
P1,MAP3K4 ,WASF3,S100B,PRDM13,FOX06 ,PKN2,0R10H2,PDE2
A,FBXW8,SDCBP ,NECTIN1,DSG1,WWOX,PASK,NCK1,FLVCR1,FG
R,DRC7,PPP2R3A,TOP1,SPRR2D,RNF8,LCE3D, EPHA4,PPIP5K2
,GABRA5 ,MECOM, DNMT3L ,NTRK2, IL1IRAPL1,FNDC3A,RSPH1,NU
MB,LHX9 ,ADAMTS9,WNT2B, TNNI1,0CLN,CD101,SHISA6,IL17R
D,FBX031,AKAP11,GRIK1,PRKAB1, IREB2 ,HS6ST1,PTK2 ,MARK
4 ,CDH5,APOL2 ,NFKBID,CLDN18,DIAPH1,FEZ2,LAMB1,CYFIP1
,UBE3A,HOATZ ,PCDH8, SEMA4D ,JAM2 ,ZBTB20,FAT4,AP2B1,RU
NX1,AKR1B1,KIRREL1,WNT5B,AMFR,SLC26A2,PTGFR,0R4L1,S
ANBR,ASAP1,NOS1AP ,MTTP,DPY19L2,SORBS2,PDCL3,CCDC88A
,GPR55,NSUN2 ,ADAMTS16 ,SPAG6,SLC5A1,0R11G2, TNFSF11,F
YN, KDMSA,NLRP14 ,PPM1F ,ADGRL2,UNC45B,ARL13B,HYDIN,SC
N8A,HDAC2,SNTB1,GON4L, TBX15, TMEM63C,NCS1,COL18A1,LH
FPL2,ATP5PF,ALB,DOK5,UGP2,CRTAM, COL19A1,,APELA ,MDGA2
, TRPM3,SLC39A8,ROR1,0PA3,FUT8,TET1,ARNT2,ASB3,HECW2
,POTEJ,CDH2,CNTNS5, ITGA8, FBXL20,NTN4 ,XRN2,PHLPP1,GPR
137B,EPHB1,EYS,RP1L1,GRM5,RA114 ,RPS6KAS,PTPRG,NRP1,
SDK1,PRKCA,ATPSCKMT,FAIM, ITGA1,RC3H1,NRIP1,CHODL ,PO
R,MCC,BCR,TUT4,NRXN3,KIF16B,SNRK,C140RF39,FBLN1,STK
36,PAQR5,MB,RAG1,B9D1,DGCR2,,RRAS2 ,BMPER, CUX1,MACROH
2A1 ,MITF,EPHB2, 1GSF3,SGCG,CD38,EYA4 ,MYO5B ,MET ,CDH17
,SPECC1,PPFIA2,CDH13,SERPINB2,CACNG3,ATGS ,NRAP ,MAGI
2,KIAA1217 ,VMP1,UNK, ADAM29 ,MLIP ,FLRT2,MYB,KALRN, SLC
1A2,GNAS, LAMAL1 ,MFHAS1,GREB1L ,SERPINB7,CA10,TIAM2,1G
SF21,BMP7,CHIT1,ASTN2,DLG5,GABRA2 ,KIRREL3,BTD,0R2T2
,BPTF,AK3, TMEM25,NUDT21,DDX6, ADGRF5,0R4N2 ,PDGFC, ABL
2,TRAPPC6B,RFX2,NECAB1,EYA1,FHOD3,SLIT2, TMPRSS3, EXO
C4,FAM126A,CCDC141,PLCL1,ERBB4, 1L20RB, TRHDE, SYNDIG1
,ROBO1,PBX1,PRKCQ,ANTXR1,NDRG1,MYH15,SIPA1L3,TRDN,N
LGN1,CTTNBP2,SHLD2,NOS1,SLC6A3,ASIC2,EFNA5,TCF12,AR




HGEF11,VCAN,RAB27A,EHMT1,SLIT3,DTNA,ESR1,DNAHI,NTNG
1,KDM4B,LOXL2,CACNA2D1,NYAP2,PRLR,HTT,FOXB1,RAD51B,
CAMK1D,PIK3R3,MACROD2,CFAP44 ,0PCML ,CATSPERE ,HLA-
F,FER,EYA2 ,KATNIP,CCR2,RPGRIP1,STARD13,A2M,EPS8,SEM
A4B,HRH1,PHC2,ROCK2,PRDM1,RORA,STMP1, IL16,ATAT1,DMR
T1,PPP1CB,CATSPER2,HSPG2,PTPRQ,CSMD3,NCOA6,HSD17B2,
COL4A3,RGS7,HOOK3,PCSK2,FSTL4,BARD1,CLCNS,STK3,ZNF4
23,ZNF568,HNRNPU,VTI1A,APCDD1, IGF1R,GLI2,THRB, LSAMP
,AKAP13,MORC3, SEPTING ,DNM1L

G0:00
65007

biological
regulation

5.29097
2093177
678e-27

NOTCH2,BCAR3,BRINP3,MTOR,UNC80,CNTN4,CACNA2D3, SPOCK
1,NSG1,SGCD,WwC1,ABCA13,GARNL3,LRP12,PTPRD,SLC24A2,
TRAPPC9,BNC2,PVT1,LRRC4C,KCNH5 ,MICU2,ANKS1B, SMOC1 ,M
YO9A,ULK2 ,NLK,LONP2,UNC13C,FTO,KSR1,MGA,RFX7 ,ZNF236
,PLCB1,ZNF536,MX2, TMPRSS2, TAFAS,SVIL,CLTCL1,ZFPM2,P
1EZ02,TENM4,L3MBTL4,DLC1,TNRC6B,DPP10,ZDHHC21,PTPRA
, ITPR2,RIPOR2,PDE4D,RDX,RP1,STXBP1,ERC1,RALA, IL1IRAP
L2,BCL2,0DAD2,KCNMAL,PRDM16,ALDH1A2 ,ARHGAP26,FBN1, L
RFN2,F13A1,GPHN,CDH8,CHRNA7 ,DCDC1,GPR158,R0OB0O2,RIMS
1,PIK3C3,EPC2,SPIRE1, TENM3,GABRB3,ZEB1,AKR1C3,SDCCA
G8,RARB,FGD4,SPRED1,NAV2 ,ENPEP ,MYO1E, PLPPR1,USH2A ,M
INAR1,CDC42EP3,RIMS2,ALK,AUTS2 ,ADGRE1,FOXJ2,CDYL2,C
ARMIL1,MCTP1,PJA2,BABAM2,PAPPA2,GLIS3,FANK1,ERBIN,R
HPN2,RIN2,PARVB,ANO6,,CACNG2,DLGAP1,NEGR1,ZNF880 ,MLL
T3,EGLN3,GPC6,SUSD4,CNTNAP2 ,MAP4 ,MAP3K9,SPON1,APC,Z
MYM4 , ZNF595,HHLA2 , TSHZ3,RBFOX3,PLPPR5,DSCAM,RTN1,TC
F4,CRKL, I1LDR2,S0OX5,SETD2,ERG, ARHGAP24 ,ZNF573,TNIK, S
LC4A10,PTPRJ,KDM4C,NEK4,DOCK10,TSHZ2 ,EGFR,ZNF280B,R
FX3,DENND1A,USP14 ,ANGPT1,CDK12,BACH1,MACF1,CTNNA3,P
RKACB ,NEK7 ,RGS3,NCOR1,RNF220,D0CK2,ZNF407 ,NEDD4 , MAM
L2,MTRF1,SND1,SCAI ,CRB1,NSMCE2,BTBD9,BCL11A,S0X6,FA
M83F, TMEM182,SGMS1,GRIK3,CHSY1,FLI1,RPRD1A,CDH4 ,ATP
2B2,NTRK3,LARGE1,RXFP1,C5,PDELC,ZFAND6,CYP2C9,PHACT
R1,DKK2,FLT1,DNAJC13,ZNF648,RFC3,RABEP1,ZNF382, TASP
1,THRAP3,MAPKBP1,AOCAH,GABRB1,PSMA8,DGKI , INVS,C120RF
4 ,EDAR,GRIAL1,CRACD,CAST,TTC39B,NUP214 ,NEO1,CNTN6,SL
C39A12,CABLES1,SLC8A3,MALRD1, TOM1L2 ,NELL2,PRKD1,TBC
1D19,TPTE2,PAK1,GMDS,EPHA7 ,CTNNAL1,NCOA7 ,KHDRBS2,CH
RM3,GRAMD1B,RALGPS1,SPEN,RAPGEF2,PEL12,LRP2,ADGRB3,
RUNX2,ARSB,FGF12,GABRAG,CPS1,TAOK3,0NECUT1,LDLRAD3,
CPEB4,TMEM38B,PRICKLE2,SLC24A3,UBE2L3,LDB2, TAFA4 ,PP
P2R2B,BTBD11,PUM3,PTPRN2,SYN2,CCL28,SMYD3,PATJ ,HERC
2,GRM7,SEPTIN9,RETREG1,RPTOR, TMEM117,GHR,EPB41L3,TH
ADA,COL4A2,SSBP3,RALGAPAL1,CELF2 ,RAPGEF5, TBCD,NEDD4L
,PPP1R12B, TRPM1,ADAM10,HDAC9, ZHX3 ,ATF7I1P,1L1R1,APBB
2,PHACTR2,APP ,ABCB5,RPS6KA2,,SAMSN1, CACNAL1C,KDM1B,CA
CNB2,KLHL13,MTUS1,DCLK1,STAU2 ,GABRG2,DOCK8,TMC1 ,MAP
RE2,ZNF600,USP18,SEMA5A,SYT1,VCL ,ARHGAP44 ,NTF3,ACER
2,PARP15,NDUFAF2,CD2AP ,ZNF723 ,AURKA,PARN,CFDP1,ST18
,PYGO1,SLC8A1,HERPUD2,SSBP2,PTPRR, SRGAP2C,ANKRD31,F
1G4 ,DUX4, TAFA2 ,ABCG8,SERPINAG ,PLGRKT , SRGAP2B, KANK1,
KCNE4 ,MAP4K4 ,HIVEP2 ,ABCD2,BMPR1B,FMN2,PCSK6 ,AKAP6 ,H
OMER2,ZNF717 ,CTNNA2,ARNT ,RAB8B, PAK3,RFTN1,PDE1A,ZNF
257,D1P2B,KCNK10,RANBP2,LARP1, ITPKB, TRPC5,RGS20, PDE
10A,UBE2E2 ,RAP1GDS1 ,HHAT ,RNLS,CL1C6,CHST8,K1CS2,ERC
2 ,DNM3,NBN,CUBN,SCP2,SYN3, IFT57, INTS7 ,PRKCZ,SPOP,BT
LA,GRB10,RYR3,TAF15,DIP2A,MSH6 ,MCPH1 , ARHGAP32 ,RAB27
B,CNST,RGS9,HECW1,DEFA3,MBNL2 ,ABCA5,PHF19,MRTFA, TAF
4B,COBL , SENP6,DUSP22 ,EBF2,YAP1,NFI1A,WDR70,PPM1L,RIP
K4 ,ZKSCANS5,SHC4 ,BRINP1,MAPK1 ,MGATS,CADPS2 ,KCNJ1 ,HRH
2 ,RABGAP1L, ITIH5,TRPC7 ,ADAM22,USP25 ,KMT2E ,ALCAM, PLG
,PCGF5,PDGFD,SYT10,ZNRF3,PPP1R1C, ITGBL1,ARHGEF17 ,NR
G3,UBE20,SFMBT2 ,MIR663AHG , ANKFY1,NCAM1,GFRAL1,SYCP1,
NIPBL,SLC16A1,SPIDR,EWSR1,GABPA,FAT3,MICUL1,ZNF735,C
ORO2B,CARD18,CHD6,STK38,PTPN13,TBC1D22A,CHN1,HRH4,S
ORCS3,MYLK3,KANSL1,GLP2R,LIMCH1,FMN1,ECT2L ,MBNL1,PA
FAH1B1,ATF6,EFEMP1,ZNF684 ,TM7SF3,DCAF1, ITGB8,STON2,




VPS13D,CCNG2,TLK1, TPM1,NF2,LRRC38,CNKSR2,GR1K4 ,RBFO
X1,HIVEP1,CORIN,CTNNALl,PPP1R9A,MOB3B,BIRC6 ,AKAP9,KL
F15,RASGRF2,PPARA,MEIS2,SNX30,NFIB,KCNS3,ERMP1,MRTF
B,PPP6R3,PRTG,RGL1,SYNJ1,NR5A2 ,ADAMTS3, TIAM1,ARAP2,
GRM1,FOXJ3,PTPRK,ARHGEF12,GABRG1,PAK5S, TRERF1,PCDH11
Y ,PPP2R5E,PLA2R1,EIF3D,SEMA3C,DAPK1,NAV3,SLC24A4 ,SE
C14L1,VPS13C, TMEM108,AG02,STK32B,PHC3 ,MAGI1,ALPK2,D
NAH11,JARID2,SCN2A,RI1C8B,TBC1D9,RAB22A,SORCS1,DNAJC
15,GATAD2B,CPE,EVC2,DYSF, 1L34,ANK2 ,BRWD1, TANC1,ADGR
V1,ZNF846 ,MELK,BCAS3,RYR2,SYNE2,BBS2 ,WNT9B,ZNF606,S
LC9C1,CLPX,RANBP3L ,0R4F6 ,NKAIN3 ,NKG7 , SEMAGD ,NBEA ,DU
SP16,SMARCA4 ,CDH11,USP8,FABP7 ,PARD3 ,MAPKAP1 ,TNRC6C,
PIAS1,TBC1D5,SPG21,BLK,EBF1,TNR,GRM8,DST , CXADR,DOCK
4 ,MBD5,ATRX,NUAKL1,PTPRT,ELAVL4,ABL1,MX11,PTPN12,HDA
C4,0XR1,SLC1A1,PRKAAL1,SDC2,GAS2,SLC12A8,KCNH1, ITGB3
BP ,MRPS27,LRFN5,CREG1,DROSHA ,APBB11P,ANO4,L3MBTL3,D
MXL2,EIPR1,APLF,NFAT5,MAST4,GUCY1A2 ,NBAS,PSMF1,SLFN
11,RAP1A,NKAIN2,GL1S1,MORC1,MY010,GPC5,TOX3,CAMK4,B
AZ2A, INPP5A,CPSF3,FGF10,ZC3HAV1,GRID2,TGM1, PEAKL LA
TS2,NRG1, INO8OD,GSG1L,CLIP1,ASPM,AP3B1,DENND2B,RASG
RF1,PAH,ATP11C,ZNF438,ABCB7,ZBTB16,MUSK,KIR3DL2,ZNF
675,GNG7,SMARCAD1, SH3GL3,SETDB2 ,PRKCE , FOXK2,SLCO3A1
,ASAP2 ,MED15,SLMAP ,NXN,WNK2,ESRRG,ZNF718,DGKB,USP33
,DENND4C,FBN2,CD44 ,RGS12,PTPRO,EGF,PRRC1,ABCC9, P2RX
6,TRI0,PDE3A,EXT1,STXBP6,NSMAF, LNPEP,LIMD1,PEX14,SP
RED2 ,RPS6KA3,CTNND2,ATP8A2,SCG5 ,MTMR3,PTPN2, TRIM5,P
LXNA2 ,MCF2L,0R4F15,ATXN3,RFC1,HTR2C,RI1C3,CLEC16A,AR
HGEF7,CD96 ,ALG10B,ATP8A1,AMBRAL1,LTBP1,STK38L ,ZFYVE9
,KDM7A,OPRM1,PRMT8,HTR2A,PLCXD3,FANCM, FANCA,CYBRD1,
CYP4A11,DAZL, INPP4B,GTF2F2,PPP2R2C,CNNM4 ,KREMEN1, ST
AC,SEMA3E, TAF3,RPRD1B,MARK2 ,GCSAML , TMEM67 ,EBF3, ALPL
,ZNF33B,C100RF90,FHL2 ,ABHD17C,ADGRA3,CNIH3,PUM1, TMO
D2 ,HERC1,MSH2, IGF2BP3,GNAL ,CDIN1,EPHAG6 ,ANKRD17 ,APBA
2 ,MAIP1,LINGO2,ZNF397,SH3KBP1,SLC2A13,LUC7L,RELL1,H
1PK3,CDKN2C,EPN2,KCND2 ,EVC,GRK3,KNDC1 ,SPSB4,CLSPN,N
0S2,BICRAL,AFG3L2,STK10,MOSMO,GFRA2 ,MNAT1 , TMEM116,R
BBP8,MDFIC,SGCZ,TMTC2,ADAM12 ,MYLK2 , ANK3,EMILINZ2 ,HMG
A2,CCND3,BCL11B,VPS41,DOCK5,F5,ECEL,ZIM3,STK32A,CRE
M,LYPLA1,MBP,LINCO1151,TRPS1, TRAPPC11,PLCEL1,TGFA, IL
17RA,ANKFN1,HIP1,CRIM1,FUT9,PRR5L,GSR,ATP6V1EL,UTP4
,CAPN5,VAV1,RUFY2,MYT1L,FBX032,ZNF160,TJP1,LDLRAD4,
NPHP4 ,EGFLAM,PACSIN2,CNTN1 ,HLA-

B, 1QSEC1,HSF5,SNX3,CACNALI ,NAA35,ZNF367,PDLIMS ,KCNJ
15,BRCA2,DI1SC1,ZBTB2,DNER,BLM,ASB7 ,WDPCP ,NRK,SLC10A
7,SEMA3A,MAGI3, INTS8,LIN54,ADCY10,PSG8,STRN,0R9Q1,Z
NF121,STX12,PHACTR3,BMP2,RC3H2,UNC5D,ATP9A, TRAKL,PS
G9,CDC42BPB, SOGA1,EVI5,PTCD2,SCN11A,MSR1,VRK1,GNAI1
,RALGAPA2,SGSM1,ZC3H14,GF11B, TBC1D4 ,RANBP9,RESF1 ,MY
RIP,TTR,RIN3,BMP2K, TMEM161A, SEMA3D ,ASXL3,NETO2 ,PDE6
C,CABIN1,POLR3A,LEMD3,RELN,ARHGAP42 ,HMGB1 ,GNAQ, FGF9
,NFATC2,TDRD7,SH3BP5,UST ,CPAMD8 ,MDM1,SLC23A2 ,POLR2M
,ZNF106 ,MYOM1,ZNF567 ,TRAF3,ZNF462 ,ANKRD26 ,ESRP1,UNC
13B,TTC21B,ETS2,UBAP2L ,GEMINS,ZNF875,DSTYK,UIMC1,D0O
CK1,LRRFIP1,RAP1GAP,PLS1,SRGAP2, IKZF2,SEC23B,SLC39A
6,NIN,DRAXIN,ATF1,CCDC186,SLAMF1,KCNH8, SMARCA2,ETS1
,FAM83B,GL13,CGAS, SMARCC1,SNX6 ,AFF3,SLCO9A4 ,GABRR2,S
MOC2,PCP4,CNKSR3,CASP5,VENTX,GRIK2, IDE,WDR12 ,MCTP2,
KIF15,PRDM10,CUL1,MYEF2,ZFYVE26 ,ZNF431 ,RERE,PSD3 ,MA
P2,BTAF1,GAREM1,PEX6,LAMC1,ZNF618 ,NEK10,FARP1,MOB1B
,ATF2,HIRA,CYLD,UMODL1,BBS4,MAPK81P1,MX1,PSG6,HIVEP
3,COL5A1,GABBR2,PSIP1, 1TGA9,CFTR,KPNAL1,NELL1,ME2,TB
C1D13,UBASH3A,RGMB,NEU3,MRPL13,KITLG,ZZEF1,DNAJC7 ,A
TP10B,CAMTAL1,UBR1,DCC,MYT1,CHRMS ,MAP4K3,YLPM1,SLC30
A10,RCAN1,GTF21,RORB,TADA2A,DAB1 ,MED27 ,ZNF208, SELEN
ON,RB1CC1,NMD3,AKAP10,PTPRE,PRKN,MTMR2,ZNF608 , SH3PX
D2A,TBX20,SP110,DLGAP2,AFAP1,MAPK10,DACH1,PCDH15,ZN




F541,DPF3,NGEF,HEPHL1,GRIN2A,ARIDSB,ZBED9, JPH1, TXNR
D2,ATXN1,WSB1,CDH23,LALBA,PRKCH,PKP1,HUNK,SLC12A1,F
RMD4A, TG, IL6R, FRMPD4 ,ALS2 ,RACGAP1 ,NLRC5,ZNF627,0R51
E1,ACO1,TFDP1,DHRS11,CNOT6L ,MKNK1,HEMGN ,KANK4 ,DOCK9
»SNX25,HULC,FBLN5,KCNQ3,TOX, SHISA9,SLC4A4 ,PTPRB, ZFP
90, PDE6GA,COPS8,ZNF124 ,SCN10A, SHANK2,ST8SIA1,USP7,VA
V3,PSMA1,ENPP3,PLAGL1,KCND3,HAAO,MESD, ITSN2,SOX30,M
OK,KIR2DL4 ,ARHGEF28 ,RALB,NPAS2,ADGRG6 ,DENND2C ,PPA2,
ROCK1,LYN,VCAM1,SEL1L ,ARHGAP28, ARHGAP31,ZNF780B,CTS
B,EIF2B3,TTC37,SLC44A2,SUMO3,SLC15A2,ZNF169,PLEKHB2
,KIF11,DTX1,BZW1,TENM2,0VOL2,PIWIL3,ZBTB33,ADA2,NTN
1,PLCB4,MMP16,ZFHX3,FANCL ,DPYSL5, ZNF44 ,RRAGD ,BANP, S
UPT16H,ARID1B,HOXC13,CRACR2A,RNF152,BAZ1A,CASZ1,0TU
D7A, INSR,CUL5,0R7A17 ,BMF,YTHDF3,TFF1,DEDD2 ,NEK6 ,HEC
TD1,GRID1,SHROOM3,XRCC4,COLQ,NMU,DDHD1 ,PBX3,SUMO2 ,H
S1BP3,ZNF292 ,ARFGEF1,PDE4DIP,GAST ,POGK, SNAI2 ,ASH1L ,
IGHV3-

74 ,HOXC4,BID,SI1AH2 ,RPH3A, TANC2,ABCA4, TRABD2B,UFD1,R
XRG,SP3,DRAM1,ERN2,GABRG3,ZNF879 ,MBTPS2 ,FLNB, TRIM58
,TIAL1,TOM1,ELF2,PLPP4 ,NREP,ZDHHC17 ,NSD2,FYCO1, SH3G
LB1,CD9,CARD10,XKR5,RALGPS2,JCAD, TWIST2,0R4K2,CTIF,
SAMHD1, IFT81,ENPP1,UTRN,RASGRP1, IGSF11,SNX9,TP53111
, IMEM225 ,ANAPC1,NDRG2,CSNK2A1,BMP5,KCNC1,CSF1,GHRH,
HDGFL3,BCL2L1,SERPINB9, SCAF4 ,MIR3142HG,CTDP1,HCN1,P
RKG1,LAMA3,ASB4,GRIN2B,GRB14, INO8O, FANCB,GPR156, I1GH
V2-
70D,CLNS1A,CNMD,DHRS3,SMAD5, CELF4 , TCERG1,ABCG1,0R4C
46 ,FOXN3,KCNK5,DCUN1D4,VSTM4 ,SLC40A1,, PRAME ,MYCL , TNN
,CIDEC,PSAP,LPGAT1 ,MICALL2 ,MED1,CDC14B,PCNT,KDM6A,A
TRN, IL33,AJAP1,GPRC5C,ROR2,CFH, PPP2R2A,ZNF521 ,KL ,RA
SGEF1C,BANK1,CSDE1,LMX1A,TMEM178A,1L10,ACTR2,0R1L6,
SFPQ,SCML2,PRAMEF25,RI0OK1,CLSTN2,PTH, SOSTDC1, PRKAA2
,CSF2RB,DIRAS2,SKA1,NDC80,SOHLH1, LARP6 ,PACRG, PHF20L
1,ABHD2, ITPRIP,VSTM2A ,MAPG6,VASP ,PLA2G4A ,ETV6,PALMD,
RAB12, 1QGAP1,RPS12,CAMLG,COX7A2L ,ZBTB7C, TEAD1,MORC2
,SREBF2,ANP32B, YBX3,AIMP1,THNSL2,FYB2 ,NRXN1,PCID2,H
I1PK1,ZNF234,C1SD1,ZNF518A,DGKK, FRY,SNAP91,CD70,CIBA
R1,PBLD,FICD,CADM1,CENPE,PEG10,LMX1B,NET1,SIPALL2 N
GDN,ELOC,ANLN, TWIST1,AKT3,ALKAL2,JAK2,SLC1A7,VSX1,R
PF2,FSTL1,ZBTB38, 1SX,SVEP1,MADD,HCRTR1,RBM19,PTGS1,
PATL1,ZNF287,CELSR2,ZNF449 ,PRSS2,FH,CREBBP ,MELTF, TN
KS,GORAB,PCNA, SIAH3, TRPV5,UFL1, ADAMTS5 ,NFKBIA, PRKCB
,OR2T3,ABCC8 ,ANXA4 ,MT1HL1,CACNALE,ZC3H15,ANP32A,RFC
2,ZNF354C,ALX4 ,RTRAF,USH1C,BRD4,ZBTB21,SERBP1,NEDD9
,OLFM4 ,NRBP1, ITGA6,ATP2B1,GAP43, 1ARS2,ASS1,MTCL1,GR
IP1,1GHV10R15-
9,CTNNBL1,AGAP9,ADGRE3,SAR1A,ADCY9,PPP1R17 ,CNIH1 ,MA
ST2,HPSE2,BTG3,ZNF528 ,ERLIN2,ZNF611,UBAP2 ,XKR6,0TOP
1,CIDEA,ARFGEF3,ZBTB49,EXT2,EXOC1,HEPACAM,KRT6A,STO
X2,AG01,PDP2 ,MEOX2,SLC6A1,GID8,ELL2,STAT1,BRMS1L ,ND
FIP2,NR2C1 ,MAP2K6 ,CMTM7 ,DGKG, SLC6A11,KCNJ18,GATAD1,
MTPN,ABI1,CEMIP,PRAMEF2,POUGF2, IMPACT,,CCBE1,PARK7,A
DAMTS18,MAPKS8, ITGA4,0AZ2 ,PPMEL1 ,MED12L ,ZSCAN30, FBXL1
7,UBL7,POU1F1,UBE2J2,ADCYAP1R1,PLA2G12B ,MTF2,CSMD1,
NCAPG2, TMOSF4 ,RAPGEF4 ,0R6C75, FOXP2 ,ASB2 ,MYOCD,CEP12
0,ATP13A3,ZSCANSC,CYFIP2,HNRNPM,ACACA,ASCC2,EFHB,0R
13C9,ARID3B,MEF2C,ZNF613,ADGRB1 ,RXRA ,WNT7A,RBPMS2 ,M
AP3K5,NDFIP1,MAP3K4,TRIM43B,WASF3,S100B,SERPINIZ2,PR
DM13,TRIM43,F0X06,ER11,ZNF112,ATP6V1C2,C160RF72,MAG
EL2,PKN2,RAD51AP1,0R10H2,PDE2A,RAB38,LRRC2,DBF4B,FB
Xw8,SDCBP ,NECTIN1,DSG1,JPT2,SPPL2B,NSMCE1 ,ZNF813 , WW
0X,ZBTB25,PASK,MLLT1,NCK1,FLVCR1,SCAF8,FGR,CWC22,CD
CA8,PPP2R3A,DNMBP, TRIM23,ATP6V1B2,CXCL2,TOP1,SNAP29
,MLLT10,C2, IFNAR1,RNF8,GNG12,EPHA4,CYTH4, INTS13,GAB
RA5,MECOM, DNMT3L ,NTRK2, ILIRAPL1,ACSM2A,NUMB, LHX9,AD
AMTS9,WNT2B,COLEC12,FRRS1,ZBTB10,TNNI1,0CLN,POSTN,C




REB5,MIR548H4,CD101,SHISA6 ,MEGF10, IL17RD, FBX031 ,EXT
L3,AKAP11,TRPM7,GRIK1,PRKAB1,DTHD1, IREB2,MVB12B,PTK
2 ,MARK4,CDH5,CD5L ,RCAN2 ,ANKRD6 , SCGN ,NFKBID ,ARHGAP12
,CLDN18,ASCL3,MPP7 ,DIAPH1,FEZ2, INIP,LAMB1 ,MIR17HG,A
PI1P,CYFIP1,UBE3A,PCDH8,SEMA4D ,,JAM2 ,SERPINB10,PITPNC
1,FRMD6,MC2R,ZBTB20,FAT4, IMPA2,ZNF66 ,AP2B1,RUNX1,AK
R1B1,C9,KIRREL1,WNT5B,RASGEF1B,AMFR,SAX01,SCARAS ,NE
NF,SH2D1B,POMT2,PTGFR,ZNF845,0R4L1,ASAP1,SAMD13, ICA
1,PLCZ1,EDIL3,NOS1AP ,MTTP,SLCO9A5,FCRLA,DIDO1,TPTE,S
ORBS2,PDCL3,SRP9,CNKSR1,CCDC88A,GPR55,NSUN2 ,CHCHD2,
HKDC1,ADAMTS16,ACOXL,CDC45,0R11G2,BICD1, TNFSF11,FYN
,BUB1,KDM5A,PCBP3,MYL12B,ZNF705G, PPM1F,ADGRL2 ,ARL13
B,SDE2,RBMS3,UHRF2,SCN8A,HDAC2 ,AVEN,SLF1,GON4L , TBX1
5,SH2D3C,PSME31P1,DOCK3, TRNAU1AP,NCS1,COL18A1, LHFPL
2,ALB,DOK5,ATP9B,NALCN, ZFYVE28 ,MAPK9, PABPC1,CRTAM, A
PELA,SLC39A8,ROR1,0PA3,FUT8,TET1,ARNT2,ASB3,HECW2,P
OTEJ,CDH2, ITGA8,FBXL20,NTN4 ,RAD9A ,XRN2,, PHLPP1 ,GPR13
7B,EPHB1,RP1L1,GRM5,ADCK1,RA114,SPOPL ,ZNF705D,RPS6K
A5,SPTB,TBC1D1,LRRC69,PTPRG,PID1,NRP1,MIDEAS, FCHSD2
,SDK1,PRKCA, IFT46 ,ATPSCKMT , FAIM,SAMD12 ,FHIT, ITGAL1,Z
NF615,KLF12,RNF138,RC3H1,NRIP1,CHODL ,POR,ZNF850, ZNF
235,MCC,ZNF738,SUPT3H,BCR, TUT4,NRXN3,ELMO1,RGS6,RER
G,ZNF215,TCERG1L,KI1F16B,PRIM2,SNRK,C140RF39, ARFGAP3
, TMOSF2 ,ELP2,FBLN1,STK36,NSG2,MB,RAG1,KCNJ6,B9D1,RR
AS2,GNA14,ZNF678,BMPER,PRDM15,CUX1,DPP6,SRGAP3, ZNF4
20,MACROH2A1 ,MITF ,EPHB2, TSPAN13, TOGARAM1,,CSNK1G1,SA
CS,BCL2L13,CD38,EYA4,DPH6,MYO5B,RGPD4 ,CDK14 ,AKAIN1,
MET,SPPL3,CDH17,ZNF705B,ATP6VOD2,PPFIA2,CDH13,MED13
L,STXBP4,SERPINB2,CACNG3,ATG5,MAGI2,PRDM11,VMP1,UNK
,FAM171A1 ,MLIP,FLRT2,MYB,KALRN,ZNF704,SLC1A2,GNAS, L
AMA1,MFHAS1,SERPINB7,CPQ,ATRNL1,TIAM2,DHX29,BMP7,TT
C28,ASTN2,DLG5, TNFAIP8,ZMYND8 ,GAPVD1,GABRAZ ,RNF217,
KCTD1,0R2T2,ZNF74,BPTF,BTBD10,AK3,ZMYND11, TMEM25,NU
DT21,GRM3,KMT2C,DDX6 ,ADGRF5,0R4N2 ,PDGFC ,WDR41,PLIN2
,PPP1R13B,FOCAD,ABL2 ,MMP26 , TRAPPC6B,BACE2 ,RFX2,PARP
BP,NECAB1,PKNOX2,EYA1l,FHOD3,PRPF18,SLIT2, TMPRSS3,EX
0C4,CNOT7,KCNIP4,ESCO1,KCTD8,PLCL1,ERBB4, IL20RB, SER
PINB11,FAM3B,GSAP, TRHDE,SYNDIG1,R0OBO1, SAMD4A,PBX1, 1
RAG1,NPAS3,NUF2,PRKCQ,RGPD2,ANTXR1,NDRG1,SORCS2,SIP
A1L3,TRDN,MGMT ,ZNF679 ,NLGN1,CTTNBP2,SHLD2,NOS1,SLC6
A3,PRR16,ASIC2,EFNA5,TCF12,GAS2L1 ,ARHGEF11,RAB27A ,N
SD1,EHMT1,SLIT3,DTNA,KIF13A,FRMD5,ESR1,MY09B,NTNG1,
KDM4B,CYP2C8,KCNQS5, LOXL2 ,CACNA2D1 ,NYAP2, IGLC3, 1QCJ-
SCHIP1,ADGRG7 ,SKAP2,PRLR,AGO3,HTT,LARS2,FOXB1,RAD51
B,CAMK1D,PIK3R3,HLA-
F,FER,ZNF302,EYA2,CCR2,STARD13, INTS12,A2M,FGGY,CHFR
,ZNF721,EPS8,0SBPL6,JAZF1,ZNF578,ZNF891 ,SPOCK3, SEMA
4B,NRF1, IGHV10R21-

1,ZNF14 ,HRH1,PHC2,GR1A4,AGAP1,ROCK2,PRDM1,RORA,STMP
1,1L16,ATAT1,DMRT1,EIF4G3,CDCA5,PPP1CB,CATSPER2,RGS
8,RAB31,PDK1,HSPG2,PSMD2,CSMD3 ,HERPUD1 ,NCOA6, TRIMZ,
HSD17B2,COL4A3 ,WASHC1,ZFP30,RGS7,HOOK3,KIF7,GNG2,PC
SK2,FSTL4,CLDN10,BARD1,PNPLA3,STK3,DEPTOR,ZNF423,C1
QL3,RSU1,PNPLA8,ZNF568 ,HNRNPU,CEP72 ,RAB3GAP2,CADPS,
APCDD1, IGF1R,KCNAB1,PRKAG2,GL12,THRB,AKAP13,MORC3,A
TP10A,DNM1L

G0O:00
00902

cell
morphogene
sis

7.53031
6488123
854e-27

NOTCH2,CNTN4,PTPRD, LRRC4C,MYO9A,ULK2,DLC1,RIPOR2,RD
X,STXBP1,BCL2,CDH8,CHRNA7 ,ROBO2 ,RIMS1,FGD4 ,USH2A,CD
C42EP3,RIMS2,AUTS2,CARMIL1,PARVB,CNTNAP2,ZMYM4 ,DSCA
M,CRKL,TNIK,DOCK10,EGFR,MACF1,NEDD4,CRB1,BCL11A,CDH
4 ,PHACTR1,NEO1,CNTN6,PAK1,EPHA7 ,RAPGEF2,LRP2,ADGRB3
, TAOK3,ADAMTSL1,EPB41L3,TBCD,NEDD4L ,APP,DCLK1,STAU2
,SEMA5A,SYT1,VCL ,ARHGAP44 ,NTF3,AURKA, CFDP1,KANK1 ,MA
P4K4 ,BMPR1B,CTNNA2,PAK3,DIP2B, TRPC5,DNM3,PRKCZ,DIP2
A,HECW1,COBL,YAP1,FRYL,ALCAM,NCAM1,FAT3,CHN1 ,PAFAH1
B1,TPM1,CDH7 ,NFIB,PRTG, TIAM1,ENAH,SEMA3C, TMEM108,BR




WD1,SEMA6D,CDH11,PARD3,TNR,COL22A1,ELAVL4 ,ABL1,SDC2
,GAS2,CDH18,MY010,CDHR3,PEAK1,LATS2 ,NRG1,AP3B1,USP3
3,CD44,PTPRO,TRIO,EXT1,LIMD1,CTNND2,,ATP8A2 ,PLXNA2,A
RHGEF7 ,SEMA3E ,MARK2 ,EPHAG , SH3KBP1,ATL1,KNDC1,AFG3L2
,ANK3,BCL11B,DOCK5,ECE1,MBP,CDH20,PACSIN2,CNTN1,PDL
IM5,D1SC1,WDPCP,NRK, SEMA3A,UNC5D, SEMA3D ,RELN,UST, SL
C23A2,DOCK1,B4GALT6,PLS1,SRGAP2 ,NIN,DRAXIN,GLI3,RER
E,MAP2,LAMC1,FARP1,LAMC3,DCC,DAB1,PRKN,PCDH15,NGEF,
CDH23,ALS2, ITSN2,ARHGEF28,ROCK1,NTN1,DPYSL5, SHROOM3
, TANC2,FLNB,ZDHHC17,LAMA3, TNN,MICALL2 ,MED1,ATRN, FAT
1,LMX1A,ACTR2,MAPG,VASP,PALMD, IQGAP1,NRXN1, FRY,CELS
R2 ,MELTF,NEDD9,OLFM4,GAP43,GRIP1,ABI1, IMPACT, ITGA4,
CYFIP2,MEF2C,ADGRB1,WNT7A,WASF3,S100B,FBXW8 ,NECTIN1
,FGR,DNMBP ,EPHA4 ,NTRK2, IL1RAPL1,NUMB, LHX9,FBX031,PT
K2,CDH5,DIAPH1,FEZ2,LAMB1,CYFIP1,UBE3A, SEMA4D, FRMD6
,SPAG6,FYN,MYL12B,ARL13B,COL18A1,CDH9 ,HECW2,CDH2,CN
TN5, ITGA8,NTN4 ,EPHB1 ,RPS6KA5 ,NRP1, ITGAL1,CHODL ,NRXN3
,CDH12,FBLN1,CUX1,EPHB2,MET,PPFIA2,UNK, FAM171A1,FLR
T2,KALRN, LAMAL1,ATRNL1,TI1AM2,BMP7 ,KIRREL3,SL1T2,CCDC
141 ,R0OBO1,PRKCQ,ANTXR1,SIPAL1L3,NLGN1,EFNAS,SLIT3,NT
NG1,NYAP2,FOXB1,FER,EPS8,SEMA4B,DMRT1,PTPRQ,FSTL4, I
GF1R,GL12,ATP10A

G0:00
34330

cell
junction
organizati
on

1.74873
1818729
3132e-
25

PTPRD,LRRC4C,MYO9A,UNC13C,TLN2,DLC1,PTPRA,RDX,ERC1,
IL1RAPL2,BCL2,LRFN2,GPHN,CDH8,CHRNA7 ,ROBO2,GABRB3,C
ACNG2,NEGR1,GPC6,CNTNAP2,,APC,DSCAM, CRKL ,PTPRJ,DOCK1
0,MACF1,NEDD4 ,NTRK3,CAST,SLC8A3,EPHA7 ,RAPGEF2 ,ADGRB
3,PATJ,EPB41L3,TBCD,ADAM10,APBB2 ,APP,CACNB2,STAU2,G
ABRG2 ,MAPRE2,VCL ,ARHGAP44 ,SRGAP2C ,MAP4K4 ,CTNNA2,RAB
8B, PAK3,ERC2,DNM3,DIP2A,DUSP22 ,NFIA,CORO2B, LIMCH1 ,F
MN1,PAFAH1B1,NF2,CNKSR2,CTNNA1,CDH7 ,PTPRK,PDZRN3,TM
EM108,ANK2,TANC1,BCAS3,CDH11,PARD3,TNR,DST,CXADR, X1
RP2,ABL1,SLC1A1,LRFN5,CDH18,RAP1A,GRID2,CDHR3, PEAKL
,NRG1,MUSK,DGKB,PTPRO,EXT1,CTNND2 ,ARHGEF7 ,SEMA3E ,AB
HD17C,LINGO2,AFG3L2,ANK3,CDH20,TJP1,NPHP4, IQSEC1,PD
LIM5,DISC1,DNER,WDPCP,STRN,RELN,UNC13B,SRGAP2, LAMC1
,FARP1 ,MTMR2,LGI2,NGEF,PRKCH,PKP1,FRMPD4 ,ALS2 , SHANK
2,MESD,SYBU,ROCK1,NTN1, INSR,COLQ,SNAI2,TANC2,CD9,GR
IN2B,MICALL2,LMX1A, IL10,ACTR2,CLSTN2,NRXN1,HIPK1,SV
EP1,ABCC8,NEDD9, ITGAG6,GAP43,SLC6A1 ,MEF2C,ADGRB1 ,WNT
7A,WASF3,PKN2,SDCBP,NECTIN1,DSG1,EPHA4 ,NTRK2, IL1RAP
L1,NUMB,OCLN,SHISA6,PTK2,CDH5,CLDN18,MPP7,CYFIP1,UB
E3A,PCDH8,SEMA4D,KIRREL1,NOS1AP,FYN,PPM1F,ADGRL2,CD
H9,CDH2,CNTN5, EPHB1,GRM5,NRP1,SDK1 ,PRKCA,BCR,NRXN3,
CDH12 ,EPHB2,PPFIA2,VMP1,FLRT2,KALRN, IGSF21,DLG5,GAB
RA2 ,KIRREL3,ERBB4,SYNDIG1,NLGN1,CTTNBP2,ASIC2,EFNA5S
,NTNG1,FER,ROCK2,CLDN10,C1QL3, IGF1R

GO:00
32990

cell part
morphogene
sis

2.38073
4267217
6264e-
23

NOTCH2,CNTN4,PTPRD, LRRC4C,MYO9A,ULK2 ,NUBPL,,STXBP1,B
CL2,CHRNA7 ,ROBO2,RIMS1,RIMS2,AUTS2,CNTNAP2,DSCAM, TN
1K,DOCK10,MACF1,NEDD4,BCL11A,CDH4 ,PHACTR1 ,NEO1,CNTN
6,PAK1,EPHA7 ,RAPGEF2,LRP2,ADGRB3, TAOK3, ADAMTSL1,EPB
41L3,NEDD4L ,APP,DCLK1,STAU2,SEMA5A,SYT1,VCL ,ARHGAP4
4 ,NTF3,AURKA,KANK1,MAP4K4 ,BMPR1B,CTNNA2 ,PAK3,DIP2B,
TRPC5,DNM3,PRKCZ,DIP2A ,HECW1,COBL ,ALCAM,NCAM1,CHN1,
PAFAH1B1,NFIB,PRTG, TIAM1,ENAH, SEMA3C, TMEM108 , SEMAGD
,CDH11,PARD3,TNR,ELAVL4,ABL1,SDC2,USP33,CD44,PTPRO,
TRIO,EXT1,CTNND2,ATP8A2,PLXNA2 , ARHGEF7 , SEMA3E , MARK2
,EPHAG6,ATL1,KNDC1,AFG3L2,ANK3,BCL11B,ECE1,MBP,PACSI
N2,CNTN1,PDLIM5,DISC1,NRK, SEMA3A,UNC5D,SEMA3D,RELN,
UST,SLC23A2,B4GALT6,SRGAP2,NIN,DRAXIN,GLI3,RERE, MAP
2,FARP1,DCC,DAB1,PRKN,NGEF,ALS2, ITSN2,ROCK1,NTN1,DP
YSL5,TANC2,ZDHHC17 ,BCL2L1,LAMA3,TNN, LMX1A ,ACTR2 ,MAP
6,VASP, 1QGAP1 ,NRXN1,CELSR2,GAP43,GRIP1,ABI1, IMPACT,
ITGA4,CYFIP2,ADGRB1,WNT7A,S100B,FBXW8 ,NECTIN1,EPHA4
,NTRK2, IL1RAPL1,NUMB,LHX9,FBX031,PTK2,FEZ2,CYFIP1,U
BE3A, SEMA4D, SPAG6, FYN,HECW2,CDH2,,CNTN5,EPHB1 , RPS6KA
5,PID1,NRP1, ITGA1,CHODL ,NRXN3,CUX1,EPHB2,PPFIA2,FLR




T2 ,KALRN, LAMAL1,TIAM2 ,BMP7 ,KIRREL3,SLIT2,CCDC141,R0B
01,PRKCQ,NLGN1,EFNA5,SLIT3,NTNG1,NYAP2,FOXB1,SEMA4B
,FSTL4,IGF1R,GL12,DNM1L

G0:00
48858

cell
projection
morphogene
sis

3.22401
9629916
792e-23

NOTCH2,CNTN4,PTPRD, LRRC4C,MYO9A,ULK2,STXBP1,BCL2,CH
RNA7,ROBO2,RIMS1,RIMS2,AUTS2,CNTNAP2,DSCAM, TNIK,DOC
K10,MACF1,NEDD4,BCL11A,CDH4 ,PHACTR1,NEO1,CNTNG, PAK1
,EPHA7 ,RAPGEF2,LRP2,ADGRB3, TAOK3,ADAMTSL1,EPB41L3,N
EDDAL ,APP,DCLK1,STAU2,SEMASA,SYT1,VCL ,ARHGAP44 ,NTF3
,AURKA, KANK1,MAP4K4 ,BMPR1B,CTNNA2,PAK3,DIP2B, TRPCS,
DNM3,PRKCZ,DIP2A ,HECW1,COBL ,ALCAM,NCAM1,CHN1 , PAFAH1
B1,NFIB,PRTG, TIAM1,ENAH, SEMA3C, TMEM108, SEMAGD ,CDH11
,PARD3,TNR,ELAVL4,ABL1,SDC2,USP33,CD44,PTPRO,TRIO,E
XT1,CTNND2,ATP8A2,PLXNA2 ,ARHGEF7 ,SEMA3E ,MARK2 ,EPHAG6
,ATL1,KNDC1,AFG3L2,ANK3,BCL11B,ECE1,MBP ,PACSIN2,CNT
N1,PDLIM5,DISC1,NRK,SEMA3A,UNC5D, SEMA3D,RELN,UST,SL
C23A2,B4GALT6,SRGAP2,NIN,DRAXIN,GL13,RERE ,MAP2 , FARP
1,DCC,DAB1,PRKN,NGEF,ALS2, ITSN2,ROCK1,NTN1,DPYSL5,T
ANC2,ZDHHC17,LAMA3,TNN, LMX1A,ACTR2 ,MAP6,VASP, IQGAP1
,NRXN1,CELSR2,GAP43,GRIP1,ABI1, IMPACT, ITGA4,CYFIP2,
ADGRB1,WNT7A,S100B,FBXW8 ,NECTIN1,EPHA4 ,NTRK2, IL1RAP
L1,NUMB, LHX9,FBX031,PTK2,FEZ2,CYFIP1,UBE3A,SEMA4D, S
PAG6,FYN,HECW2,CDH2,CNTN5 ,EPHB1 ,RPS6KA5 ,NRP1, ITGAL,
CHODL ,NRXN3,CUX1,EPHB2,PPFI1A2,FLRT2,KALRN,LAMAL,TIA
M2,BMP7 ,KIRREL3,SLI1T2,CCDC141,R0B0O1,PRKCQ,NLGN1,EFN
A5,SLIT3,NTNG1,NYAP2 ,FOXB1,SEMA4B,FSTL4, IGF1R,GLI2

G0:01
20039

plasma
membrane
bounded
cell
projection
morphogene
sis

3.29794
3951551
6833e-
23

NOTCH2,CNTN4,PTPRD,LRRC4C,MYO9A,ULK2,STXBP1,BCL2,CH
RNA7,ROBO2,RIMS1,RIMS2,AUTS2,CNTNAP2,DSCAM, TNIK,DOC
K10,MACF1,NEDD4,BCL11A,CDH4,PHACTR1,NEO1,CNTNG, PAK1
,EPHA7 ,RAPGEF2,LRP2,ADGRB3, TAOK3, ADAMTSL1,EPB41L3,N
EDDAL ,APP,DCLK1,STAU2,SEMASA,SYT1,VCL ,ARHGAP44 ,NTF3
,AURKA, KANK1,MAP4K4 ,BMPR1B,CTNNA2 ,PAK3,DIP2B, TRPCS,
DNM3,PRKCZ,DIP2A ,HECW1,COBL ,ALCAM,NCAM1,CHN1 , PAFAH1
B1,NFIB,PRTG, TIAM1,ENAH, SEMA3C, TMEM108, SEMAGD ,CDH11
,PARD3,TNR,ELAVL4,ABL1,SDC2,USP33,CD44,PTPRO,TRIO,E
XT1,CTNND2,ATP8A2,PLXNA2 ,ARHGEF7 ,SEMA3E ,MARK2 ,EPHA6
,ATL1,KNDC1,AFG3L2,ANK3,BCL11B,ECE1,MBP,CNTN1,PDLIM
5,DISC1,NRK, SEMA3A,UNC5D, SEMA3D,RELN,UST,SLC23A2,B4
GALT6,SRGAP2,NIN,DRAXIN,GL13,RERE ,MAP2 ,FARP1,DCC,DA
B1,PRKN,NGEF,ALS2, ITSN2,ROCK1,NTN1,DPYSL5, TANC2,ZDH
HC17,LAMA3,TNN, LMX1A,ACTR2 ,MAP6,VASP, 1QGAP1,NRXN1,C
ELSR2,GAP43,GRIP1,ABI1, IMPACT, ITGA4,CYFIP2,ADGRB1,W
NT7A,S100B,FBXW8 ,NECTIN1,EPHA4 ,NTRK2, IL1RAPL1,NUMB,
LHX9,FBX031,PTK2,FEZ2,CYFIP1,UBE3A, SEMA4D,SPAG6 , FYN
,HECW2,CDH2,CNTN5,EPHB1,RPS6KAS ,NRP1, ITGALl,CHODL ,NR
XN3,CUX1,EPHB2,PPFIA2,FLRT2,KALRN, LAMAL, TIAM2 ,BMP7,
KIRREL3,SL1T2,CCDC141,R0B0O1,PRKCQ,NLGN1,EFNAS,SLIT3
,NTNG1,NYAP2,FOXB1,SEMA4B,FSTL4,1GF1R,GL12

G0:00
48812

neuron
projection
morphogene
sis

3.49985
3185925
6274e-
23

NOTCH2,CNTN4,PTPRD, LRRC4C,MYO9A,ULK2,STXBP1,BCL2,CH
RNA7,ROBO2,RIMS1,RIMS2,AUTS2,CNTNAP2,DSCAM, TNIK,DOC
K10,MACF1,NEDD4,BCL11A,CDH4 ,PHACTR1,NEO1,CNTNG, PAK1
,EPHA7 ,RAPGEF2,LRP2,ADGRB3, TAOK3, ADAMTSL1,EPB41L3,N
EDDAL ,APP,DCLK1,STAU2,SEMASA,SYT1,VCL ,ARHGAP44 ,NTF3
,AURKA ,MAP4K4 ,BMPR1B,CTNNA2,PAK3,DIP2B, TRPC5,DNM3, P
RKCZ,DIP2A ,HECW1,COBL ,ALCAM,NCAM1,CHN1, PAFAH1B1 ,NFI
B,PRTG, TIAM1,ENAH, SEMA3C, TMEM108 , SEMA6D ,CDH11,PARD3
,TNR,ELAVL4,ABL1,SDC2,USP33,PTPRO,TRIO,EXT1,CTNND2,
ATP8A2,PLXNA2,SEMA3E ,MARK2 ,EPHAG6 ,ATL1,KNDC1,AFG3L2,
ANK3,BCL11B,ECE1,MBP,CNTN1,PDLIM5,DISC1,NRK,SEMA3A,
UNC5D, SEMA3D,RELN,UST,SLC23A2,B4GALT6,SRGAP2,NIN,DR
AXIN,GLI3,RERE,MAP2,FARP1,DCC,DAB1,PRKN,NGEF ,ALS2, 1
TSN2,ROCK1,NTN1,DPYSL5,TANC2,ZDHHC17,LAMA3, TNN, LMX1
A,ACTR2,MAP6,VASP, IQGAP1 ,NRXN1,CELSR2,GAP43,GRIP1,A
BI11, IMPACT, ITGA4,CYFIP2,ADGRB1,WNT7A,S100B, FBXW8 ,NE
CTIN1,EPHA4 ,NTRK2, IL1IRAPL1,NUMB,LHX9,FBX031,PTK2,FE
Z2,CYFIP1,UBE3A,SEMA4D,SPAG6,FYN,HECW2,CDH2,CNTN5S,E
PHB1,RPS6KA5,NRP1, ITGA1,CHODL ,NRXN3,CUX1,EPHB2,PPFI




A2,FLRT2,KALRN, LAMAL1, TIAM2,BMP7 ,KIRREL3,SL1T2,CCDC1
41,R0OB0O1,PRKCQ,NLGN1,EFNA5,SLIT3,NTNG1,NYAP2,FOXB1,
SEMA4B,FSTL4, IGF1R,GLI2

G0:00
32989

cellular
component
morphogene
sis

1.63635
7796410
2115e-
22

NOTCH2,CNTN4,PTPRD,NEBL , LRRC4C,MY09A ,ULK2 , TENM4 ,NUB
PL,STXBP1,BCL2,CHRNA7,ROBO2,RIMS1,RIMS2,AUTS2,CNTNA
P2,DSCAM, TNIK,DOCK10,MACF1,NEDD4,BCL11A,CDH4 ,PHACTR
1,NEO1,CNTN6,PAK1,EPHA7 ,RAPGEF2,LRP2,ADGRB3, TAOK3,A
DAMTSL1,EPB41L3,NEDDAL ,APP,DCLK1,STAU2,SEMASA,SYT1,
VCL ,ARHGAP44 ,NTF3,AURKA,F1G4,KANK1,MAP4K4 ,BMPR1B,CT
NNA2,PAK3,DIP2B, TRPC5,DNM3,PRKCZ ,DIP2A ,HECW1,COBL ,A
LCAM,NCAM1,CHN1,MYLK3,PAFAH1B1,TPM1,NFIB,PRTG, TIAM1
,ENAH, SEMA3C, TMEM108 ,ANK2 , SEMAG6D,CDH11,LDB3,PARD3, T
NR,ELAVL4,ABL1,SDC2,PGM5,USP33,CD44 ,PTPRO, TRIO,EXT1
,CTNND2,ATP8A2,,PLXNA2 ,ARHGEF7 , SEMA3E ,MARK2 ,TMOD2 ,EP
HAG6,ATL1,KNDC1,AFG3L2,ANK3,MYOM2,BCL11B,ECE1,MBP,PA
CSIN2,CNTN1,PDLIM5,DISC1,NRK, SEMA3A,UNC5D, SEMA3D,RE
LN,UST,SLC23A2,B4GALT6,SRGAP2 ,NIN,DRAXIN,GLI3,RERE,
MAP2,FARP1,DCC,DAB1,PRKN,MTMR2 ,NGEF ,ALS2, ITSN2,SOX3
0,ROCK1,NTN1,DPYSL5,TANC2,ZDHHC17,CD9,BCL2L1,LAMA3,
TNN, LMX1A,ACTR2,MAP6,VASP, 1QGAP1 ,NRXN1,CELSR2,GAP43
,GRIP1,ABI1, IMPACT, ITGA4,CYFIP2,ADGRB1,WNT7A,S100B,
FBXW8 ,NECTIN1,EPHA4 ,NTRK2, IL1RAPL1,NUMB,LHX9,FBX031
,PTK2,FEZ2,CYFIP1,UBE3A, SEMA4D, SPAG6 ,FYN ,HECW2 ,CDH2
,CNTN5,EPHB1,RPS6KAS5,P1D1,NRP1, ITGAL1,CHODL ,NRXN3,CU
X1,EPHB2,PPFIA2,NRAP,FLRT2,KALRN, LAMAL, TIAM2 ,BMP7 ,K
IRREL3,RFX2,FHOD3,SLIT2,CCDC141,ROBO1,PRKCQ,NLGN1,E
FNAS5,SLIT3,NTNG1,NYAP2,FOXB1,SEMA4B,FSTL4, IGF1R,GLI
2,AKAP13,DNM1L

G0:00
00904

cell
morphogene
sis
involved
in
differenti
ation

4.29875
4718018
709e-22

NOTCH2,CNTN4,PTPRD, LRRC4C,ULK2 ,RIPOR2,STXBP1,BCL2,C
HRNA7 ,ROBO2,USH2A ,AUTS2,CARMIL1,PARVB,DSCAM, CRKL , TN
IK,DOCK10,MACF1,NEDD4,BCL11A,CDH4,PHACTR1 ,NEO1,CNTN
6,PAK1,EPHA7 ,RAPGEF2,ADGRB3, ADAMTSL1, TBCD,NEDD4L , AP
P,DCLK1,STAU2,SEMASA,VCL ,ARHGAP44 ,KANK1,BMPR1B,CTNN
A2 ,PAK3,DIP2B,TRPC5,DNM3,DIP2A ,HECW1,COBL ,ALCAM,NCA
M1,FAT3,CHN1,PAFAH1B1,NFIB,PRTG, TIAM1,ENAH,SEMA3C,S
EMA6D,CDH11,PARD3,TNR,COL22A1,ELAVL4,ABL1,SDC2,PEAK
1,LATS2,USP33,PTPRO,TRIO,EXT1,CTNND2,ATP8A2 ,PLXNA2,
ARHGEF7 , SEMA3E ,MARK2 ,EPHAG ,ATL1,KNDC1,AFG3L2,ANK3,B
CL11B,DOCK5,ECE1,MBP,CNTN1,PDLIMS,DISC1,WDPCP ,SEMA3
A,UNC5D, SEMA3D,RELN,UST,DOCK1 ,B4GALT6,PLS1,SRGAP2,N
IN,DRAXIN,GL13,RERE,MAP2,LAMC1,FARP1,LAMC3,DCC,DAB1
,PCDH15,NGEF,CDH23,ALS2 ,ROCK1,NTN1,DPYSL5,TANC2,FLN
B,ZDHHC17,LAMA3, TNN,MICALL2 ,ATRN, FAT1,LMX1A,ACTR2,M
AP6,VASP ,NRXN1,CELSR2 ,MELTF,NEDD9,0LFM4 ,GAP43,ABI 1,
ITGA4 ,MEF2C,ADGRB1,WNT7A,S100B, FBXW8 ,NECTIN1,EPHA4,
NTRK2, ILIRAPL1,NUMB,LHX9,FBX031,PTK2,FEZ2,LAMB1,CYF
1P1,UBE3A, SEMA4D,FRMD6 ,FYN,ARL13B,COL18A1,HECW2 ,CDH
2,CNTN5, ITGA8,NTN4 ,EPHB1 ,RPS6KAS5 ,NRP1,CHODL ,NRXN3, F
BLN1,CUX1,EPHB2 ,MET,PPFIA2,UNK,FLRT2,KALRN, LAMAL,AT
RNL1,TIAM2,BMP7,SL1T2,CCDC141,R0BO1,PRKCQ,ANTXR1,SI
PA1L3,NLGN1,EFNAS5,SLIT3,NTNG1,FOXB1,FER,SEMA4B,PTPR
Q,FSTL4, IGF1R,GLI2

G0:00
50789

regulation
of
biological
process

5.04995
3940328
589e-22

NOTCH2,BCAR3,BRINP3,MTOR,CNTN4 ,CACNA2D3, SPOCK1,NSG1
,SGCD,WWC1,ABCA13,GARNL3,LRP12,PTPRD, SLC24A2, TRAPPC
9,BNC2,PVT1,LRRC4C,KCNH5,ANKS1B,SMOC1 ,MYO9A,ULK2 ,NL
K,LONP2,UNC13C,FTO,KSR1,MGA,RFX7,ZNF236,PLCB1,ZNF53
6,MX2,TMPRSS2 , TAFA5,SVIL,CLTCL1,ZFPM2,TENM4, L3MBTL4
,DLC1,TNRC6B,DPP10,ZDHHC21,PTPRA, ITPR2,RIPOR2,,PDE4D
,RDX,RP1,STXBP1,ERC1,RALA, IL1RAPL2,BCL2,0DAD2 , KCNMA
1,PRDM16,ALDH1A2 ,ARHGAP26 ,FBN1,LRFN2,CDH8,CHRNA7 ,DC
DC1,GPR158,R0B0O2,RIMS1,PIK3C3,EPC2,SPIRE1, TENM3,GAB
RB3,ZEB1,AKR1C3,SDCCAG8,RARB,FGD4,SPRED1, ENPEP ,MYO1
E,PLPPR1,USH2A,MINAR1,CDC42EP3,RIMS2,ALK,AUTS2,ADGR
E1,FOXJ2,CDYL2,CARMIL1 ,MCTP1,PJA2,BABAM2,,PAPPA2,GLI
S3,FANK1,ERBIN,RHPN2,RIN2,PARVB,ANO6,CACNG2 ,DLGAP1,
NEGR1,ZNF880,MLLT3,EGLN3,GPC6,SUSD4,CNTNAP2 ,MAP4 ,MA




P3K9,SPON1,APC,ZMYM4 ,ZNF595 ,HHLA2 , TSHZ3 ,RBFOX3, PLPP
R5,DSCAM,RTN1, TCF4,CRKL, ILDR2,S0X5,SETD2,ERG, ARHGAP
24 ,ZNF573,TNIK,SLC4A10,PTPRJ,KDM4C ,NEK4 ,DOCK10, TSHZ
2 ,EGFR,ZNF280B,RFX3,DENND1A,USP14 ,ANGPT1,CDK12,BACH
1,MACF1,CTNNA3,PRKACB,NEK7 ,RGS3,NCOR1,RNF220,DOCK2,
ZNF407 ,NEDD4 ,MAML2 ,MTRF1,SND1,SCAl ,NSMCE2,BTBD9, BCL
11A,S0X6 ,FAM83F, TMEM182 ,SGMS1,GRIK3,CHSY1,FL11,RPRD
1A,CDH4 ,ATP2B2 ,NTRK3,RXFP1,C5,PDE1C,ZFAND6, PHACTR1,
DKK2,FLT1,DNAJC13,ZNF648 ,RFC3,RABEP1,ZNF382,TASP1,T
HRAP3,MAPKBP1,AOAH,GABRB1,PSMA8,DGKI , INVS,C120RF4,E
DAR,GRIA1,CRACD,CAST,TTC39B,NUP214 ,NEO1,CNTN6,SLC39
Al12,CABLES1,SLC8A3,MALRD1,TOM1L2,PRKD1,TPTE2,PAKL1,G
MDS,EPHA7 ,CTNNAL1,NCOA7 ,KHDRBS2 ,CHRM3,RALGPS1, SPEN,
RAPGEF2,PEL12,LRP2,ADGRB3,RUNX2,ARSB,FGF12,GABRAG, T
AOK3,0NECUT1,LDLRAD3,CPEB4, TMEM38B, PRICKLE2,SLC24A3
,UBE2L3,LDB2,TAFA4,BTBD11,PUM3,CCL28,SMYD3, PATJ ,GRM
7,SEPTIN9,RETREG1,RPTOR, TMEM117 ,GHR,EPB41L3, THADA,C
OL4A2,SSBP3,RALGAPA1,CELF2,RAPGEF5,TBCD,NEDD4L ,PPP1
R12B, TRPM1,ADAM10,HDAC9,ZHX3,ATF7I1P,1L1R1,APBB2,APP
,RPS6KA2 ,SAMSN1,CACNA1C,KDM1B,CACNB2 ,KLHL13,MTUS1,D
CLK1,STAU2,GABRG2,DOCK8,TMC1,MAPRE2 ,ZNF600,USP18,SE
MA5A,SYT1,VCL,ARHGAP44 ,NTF3,ACER2 ,PARP15,NDUFAF2,CD
2AP,ZNF723,AURKA,PARN,CFDP1,ST18,PYGO1,SLC8AL1 ,HERPU
D2,SSBP2,PTPRR, SRGAP2C,ANKRD31,FI1G4 ,DUX4, TAFA2 ,ABCG
8,SERPINAG6,PLGRKT, SRGAP2B, KANK1 ,KCNE4 ,MAP4K4 ,HIVEP2
,ABCD2,BMPR1B,FMN2,PCSK6 ,AKAP6 ,HOMERZ2 ,ZNF717 ,CTNNA2
,ARNT ,RAB8B, PAK3,RFTN1,PDE1A,ZNF257 ,D1P2B,KCNK10,RA
NBP2,LARP1, ITPKB,TRPC5,RGS20,PDE10A ,UBE2E2 ,RAP1GDS1
,HHAT ,RNLS,CL1C6,KICS2,ERC2,DNM3,NBN, SCP2,SYN3, IFT5
7,INTS7,PRKCZ,SPOP,BTLA,GRB10,RYR3,TAF15,DIP2A ,MSH6
,MCPH1,ARHGAP32,RAB27B,CNST,RGS9,HECW1 ,DEFA3,MBNL2,
ABCA5,PHF19,MRTFA, TAF4B,COBL , SENP6,DUSP22 ,EBF2, YAP1
,NFIA,WDR70,PPM1L,RIPK4,ZKSCAN5,SHC4 ,BRINP1,MAPK1 ,M
GAT5,CADPS2,KCNJ1,HRH2 ,RABGAP1L , ITIH5,ADAM22 ,USP25,
KMT2E ,ALCAM,PLG,PCGF5,PDGFD,SYT10,ZNRF3,PPP1R1C, ITG
BL1,ARHGEF17 ,NRG3,UBE20,SFMBT2 ,MIR663AHG,, ANKFY1,NCA
M1,GFRA1,SYCP1,NIPBL,SLC16A1,SPIDR,EWSR1,GABPA,FAT3
,MICU1,ZNF735,COR02B,CARD18,CHD6,STK38,PTPN13,CHN1,
HRH4 , SORCS3,MYLK3,KANSL1,GLP2R,LIMCH1,FMN1 ,MBNL1,PA
FAH1B1,ATF6,EFEMP1,ZNF684 ,TM7SF3,DCAF1, ITGB8,STON2,
VPS13D,CCNG2,TLK1,TPM1,NF2,LRRC38,CNKSR2,GR1K4 ,RBFO
X1,HIVEP1,CORIN,CTNNAL,PPP1R9A,MOB3B,BIRC6 ,AKAP9,KL
F15,RASGRF2,PPARA ,MEIS2,SNX30,NFIB,KCNS3,ERMP1,MRTF
B,PPP6R3,PRTG,RGL1,SYNJ1,NR5A2, ADAMTS3, TIAM1 ,ARAP2,
GRM1,FOXJ3,PTPRK,ARHGEF12,GABRG1, PAKS , TRERF1,PCDH11
Y ,PPP2R5E,PLA2R1,EIF3D,SEMA3C, DAPK1 ,NAV3,SLC24A4 ,SE
C14L1,VPS13C,TMEM108,AG02,STK32B,PHC3,MAGI1,ALPK2,D
NAH11,JARID2,SCN2A,R1C8B,SORCS1,DNAJC15,GATAD2B, CPE
,EVC2,DYSF, IL34,ANK2,BRWD1, TANC1,ADGRV1,ZNF846 ,MELK
,BCAS3,RYR2,SYNE2,BBS2 ,WNT9B, ZNF606 ,CLPX,RANBP3L ,0R
4F6 ,NKAIN3,NKG7 ,SEMAGD ,DUSP16, SMARCA4 ,CDH11,USP8,FA
BP7,PARD3,MAPKAP1,TNRC6C,PIAS1,TBC1D5,SPG21,BLK,EBF
1,TNR,GRM8,DST,CXADR,DOCK4 ,MBD5, ATRX,NUAK1,PTPRT,EL
AVL4,ABL1,MX11,PTPN12,HDAC4,0XR1,SLC1A1,PRKAAL,SDC2
,GAS2 ,KCNH1, ITGB3BP,MRPS27,LRFN5,CREG1,DROSHA ,APBB1
IP,L3MBTL3,EIPR1,APLF,NFAT5,MAST4,GUCY1A2,NBAS, PSMF
1,SLFN11,RAP1A,NKAIN2,GLIS1,MORC1,MY010,GPC5,TOX3,C
AMK4 ,BAZ2A, INPP5A,CPSF3,FGF10,ZC3HAV1,GRID2,TGM1 ,PE
AK1,LATS2,NRG1, INO8OD,GSG1L,CLIP1,ASPM,AP3B1,DENND2
B,RASGRF1,ATP11C,ZNF438,ABCB7,ZBTB16 ,MUSK,KIR3DL2,Z
NF675,GNG7 ,SMARCAD1,SH3GL3,SETDB2 ,,PRKCE , FOXK2,SLCO3
Al,MED15, SLMAP ,NXN,WNK2,ESRRG,ZNF718,DGKB,USP33,DEN
ND4C,FBN2,CD44 ,RGS12,PTPRO,EGF,PRRC1,ABCC9,P2RX6,TR
10,PDE3A,EXT1,STXBP6,NSMAF, LNPEP, LIMD1,PEX14 ,SPRED2
,RPS6KA3,CTNND2,ATP8A2,SCG5,MTMR3,PTPN2, TRIM5, PLXNA
2 ,MCF2L,0R4F15,ATXN3,RFC1,HTR2C,RIC3,CLEC16A, ARHGEF




7,CD96,ALG10B,ATP8A1,AMBRAL,LTBP1,STK38L ,ZFYVE9, KDM
7A,0PRM1,HTR2A,PLCXD3, FANCM, FANCA,CYP4A11 ,DAZL , INPP
4B,GTF2F2,KREMEN1, STAC,SEMA3E, TAF3,RPRD1B ,MARK2,GCS
AML, TMEM67 ,EBF3,ALPL ,ZNF33B,C100RF90,FHL2 ,ABHD17C,A
DGRA3,CNIH3,PUM1,TMOD2 ,HERC1 ,MSH2 , IGF2BP3,GNAL , EPHA
6,ANKRD17,APBA2,LINGO2,ZNF397,SH3KBP1,SLC2A13,LUC7L
,RELL1,HIPK3,CDKN2C,EPN2,KCND2,EVC,GRK3,KNDC1,SPSB4
,CLSPN,NOS2,BICRAL ,AFG3L2,STK10,MOSMO,GFRA2 ,MNAT1,T
MEM116 ,RBBP8 ,MDFIC,ADAM12 ,MYLK2,ANK3,EMILIN2 ,HMGA2,
CCND3,BCL11B,VPS41,D0CK5,ECEL1,ZIM3,STK32A,CREM, LYPL
Al,MBP,LINCO1151,TRPS1,PLCEL1, TGFA, IL17RA,ANKFN1,HIP
1,CRIM1,FUT9,PRR5L,GSR,ATP6V1EL1,UTP4,CAPNS, VAV1,RUF
Y2,MYT1L,FBX032,ZNF160,TJP1,LDLRAD4 ,NPHP4 ,EGFLAM, PA
CSIN2,CNTN1,HLA-

B, 1QSEC1,HSF5,SNX3,CACNALI ,NAA35,ZNF367,PDLIMS ,KCNJ
15,BRCA2,DI1SC1,ZBTB2,DNER,BLM,ASB7 ,WDPCP ,NRK, SEMA3A
,MAGI3, INTS8,LIN54,ADCY10,PSG8,STRN,OR9Q1,ZNF121 ,BM
P2,RC3H2,UNC5D,ATP9A, TRAK1,PSG9,CDC42BPB, SOGAL,PTCD
2,SCN11A,MSR1,VRK1,GNAI1,RALGAPA2,ZC3H14,GF11B,TBC1
D4 ,RANBP9,RESF1,MYRIP,TTR,RIN3,BMP2K, TMEM161A, SEMA3
D,ASXL3,NETO2,PDE6GC,CABIN1,POLR3A,LEMD3,RELN, ARHGAP
42 ,HMGB1,GNAQ, FGF9,NFATC2, TDRD7 ,SH3BP5,UST,,CPAMD8 ,M
DM1,SLC23A2,POLR2M,ZNF106,MYOM1 ,ZNF567 , TRAF3,ZNF462
,ANKRD26 ,ESRP1,UNC13B,TTC21B,ETS2,GEMINS ,ZNF875,DST
YK,UIMC1,DOCK1,LRRFIP1,RAP1GAP,PLS1,SRGAP2, IKZF2 ,NI
N,DRAXIN,ATF1,SLAMF1,KCNH8,SMARCA2 ,ETS1,FAM83B,GLI3
,CGAS,SMARCC1,SNX6,AFF3,GABRR2,SMOC2,PCP4,CNKSR3, CA
SP5,VENTX,GRIK2, IDE,WDR12 ,MCTP2,KI1F15,PRDM10,CUL1 M
YEF2,ZFYVE26 ,ZNF431,RERE,PSD3,MAP2,BTAF1,GAREM1, LAM
C1,ZNF618,NEK10,FARP1,MOB1B,ATF2,HIRA,CYLD,UMODL1,B
BS4 ,MAPK81P1,MX1,PSG6,HIVEP3,COL5A1,GABBR2,PSIP1,IT
GA9,CFTR,KPNA1,NELL1,ME2,UBASH3A,RGMB,NEU3,MRPL13,K
ITLG,ZZEF1,DNAJC7 ,CAMTAL1 ,UBR1,DCC,MYT1,CHRMS ,MAP4K3
,YLPM1,SLC30A10,RCAN1,GTF21,RORB, TADA2A ,DAB1,MED27,
ZNF208,SELENON,RB1CC1,NMD3,AKAP10,PTPRE,PRKN,MTMR2,
ZNF608,TBX20,SP110,DLGAP2 ,AFAP1 ,MAPK10,DACH1,ZNF541
,DPF3,NGEF,GRIN2A,ARID5B,ZBED9 ,JPH1, TXNRD2 ,ATXN1,WS
B1,LALBA,PRKCH,PKP1,HUNK,FRMD4A, TG, IL6R,FRMPD4 ,ALS2
,RACGAP1 ,NLRC5,ZNF627 ,0R51E1 ,ACO1, TFDP1,CNOT6L , MKNK
1,HEMGN , KANK4 ,DOCK9, SNX25,HULC, FBLNS,KCNQ3, TOX,SHIS
A9,SLC4A4 ,PTPRB,ZFP90,PDEGA,COPS8,ZNF124 ,SCN10A, SHA
NK2,ST8S1A1,USP7,VAV3,PSMAL,ENPP3,PLAGL1,KCND3,MESD
, ITSN2,S0X30,MOK,KIR2DL4 , ARHGEF28 ,RALB,NPAS2 , ADGRG6
,ROCK1,LYN,VCAM1,SEL1L ,ARHGAP28 ,ARHGAP31,ZNF780B,CT
SB,EIF2B3,TTC37,SLC44A2,SUMO3,SLC15A2,ZNF169, PLEKHB
2,KIF11,DTX1,BZW1,TENM2,0VOL2,PIWIL3,ZBTB33,ADA2,NT
N1,PLCB4,ZFHX3,FANCL,DPYSL5,ZNF44 ,RRAGD,BANP ,SUPT16
H,ARID1B,HOXC13,CRACR2A,RNF152 ,BAZ1A,CASZ1 ,0TUD7A, 1
NSR,CUL5,0R7A17 ,BMF,YTHDF3,TFF1,DEDD2 ,NEK6,HECTD1,G
R1D1,SHROOM3,COLQ,NMU,DDHD1,PBX3,SUMO2,HS1BP3,ZNF29
2,ARFGEF1,PDE4DIP,GAST,POGK,SNAI2 ,ASH1L , IGHV3-

74 ,HOXC4,BI1D,S1AH2,TANC2,ABCA4,TRABD2B,UFD1,RXRG, SP
3,DRAM1,ERN2,GABRG3,ZNF879 ,MBTPS2,FLNB, TRIM58, TIAL1
,TOM1,ELF2,PLPP4 ,NREP,ZDHHC17 ,NSD2,FYCO1,SH3GLB1,CD
9,CARD10,RALGPS2,JCAD, TWIST2,0R4K2,CTIF,SAMHD1, IFT8
1,ENPP1,UTRN,RASGRP1, IGSF11,SNX9,TP53111, TMEM225,AN
APC1,NDRG2,CSNK2A1,BMP5,KCNC1,CSF1,GHRH,HDGFL3,BCL2
L1,SERPINB9,SCAF4 ,MIR3142HG,CTDP1,HCN1, PRKG1, LAMA3,
ASB4,GRIN2B,GRB14, INO80,FANCB,GPR156, IGHV2-

70D ,CLNS1A,CNMD,DHRS3, SMADS, CELF4, TCERG1 ,ABCG1,0R4C
46 ,FOXN3,KCNKS5,DCUN1D4 ,SLC40A1,, PRAME ,MYCL , TNN,CIDEC
,PSAP,LPGAT1,MICALL2 ,MED1,CDC14B,PCNT,KDM6A,ATRN, IL
33,AJAP1,GPRC5C,ROR2,CFH,ZNF521 ,KL ,RASGEF1C,BANK1,C
SDE1, LMX1A,TMEM178A, IL10,ACTR2,0R1L6,SFPQ,SCML2,PRA
MEF25,R10K1,CLSTN2,PTH,SOSTDC1,PRKAA2 ,CSF2RB,DIRAS2
,SKA1,NDC80,SOHLH1,LARP6,PACRG,PHF20L1,ABHD2, ITPRIP




, VSTM2A ,MAP6 ,VASP ,PLA2G4A,ETV6,PALMD,,RAB12, 1QGAP1,R
PS12,CAMLG,COX7A2L,ZBTB7C, TEAD1,MORC2,SREBF2 ,ANP32B
, YBX3,AIMP1,THNSL2,FYB2,NRXN1,PCID2,HIPK1,ZNF234,Cl
SD1,ZNF518A,DGKK, FRY,SNAP91,CD70,CIBAR1,PBLD,FICD,C
ADM1,CENPE,PEG10,LMX1B,NET1,SIPA1L2 ,NGDN,ELOC,ANLN,
TWIST1,AKT3,ALKAL2,JAK2,VSX1,RPF2,FSTL1,ZBTB38, ISX,
SVEP1,MADD,HCRTR1,RBM19,PTGS1,PATL1,ZNF287,CELSR2,Z
NF449,PRSS2,FH,CREBBP ,MELTF,TNKS, GORAB,PCNA,SIAH3,U
FL1,ADAMTS5,NFKBIA,PRKCB,0R2T3,ABCC8,ANXA4 ,CACNALE,
ZC3H15,ANP32A,RFC2,ZNF354C,ALX4 ,RTRAF ,USH1C,BRD4,ZB
TB21,SERBP1,NEDD9,OLFM4,NRBP1, ITGAG,ATP2B1,GAP43,AS
S1,MTCL1,GRIP1, 1GHV10R15-

9,CTNNBL1,ADGRE3, SAR1A,ADCY9, PPP1R17,CNIH1,MAST2 ,HP
SE2,BTG3,ZNF528 ,ERLIN2 ,ZNF611 ,UBAP2,0TOP1,CIDEA, ARF
GEF3,ZBTB49,EXT2,EXOC1 ,HEPACAM, KRT6A,STOX2 ,AGO1,MEO
X2,SLC6A1,GID8,ELL2,STAT1,BRMS1L,NDFIP2,NR2C1 ,MAP2K
6,CMTM7 ,DGKG,KCNJ18,GATAD1 ,MTPN,ABI11,CEMIP,PRAMEF2,
POU6F2, IMPACT ,CCBE1, PARK7 ,ADAMTS18 ,MAPK8, ITGA4,,0AZ2
,MED12L,ZSCAN30,FBXL17,UBL7,POU1F1,UBE2J2 ,ADCYAP1R1
,MTF2 ,NCAPG2,TM9SF4 ,RAPGEF4,0R6C75,FOXP2,ASB2 ,MYOCD
,CEP120,ZSCANSC,CYFIP2,HNRNPM,ASCC2,EFHB,0R13C9, ARI
D3B,MEF2C,ZNF613,ADGRB1 ,RXRA ,WNT7A ,RBPMS2 ,MAP3K5 ,ND
FIP1,MAP3K4,TRIM43B,WASF3,S100B,SERPINI2,PRDM13,TRI
M43 ,FOX06,ERI1,ZNF112,ATP6V1C2,C160RF72,MAGEL2,PKN2
,RAD51AP1,0R10H2,PDE2A ,RAB38,LRRC2,DBF4B,FBXW8,SDCB
P,NECTIN1,JPT2,SPPL2B,NSMCE1,ZNF813,WWOX,ZBTB25,PAS
K,MLLT1,NCK1,FLVCR1,SCAF8,FGR,CWC22,CDCA8,PPP2R3A,D
NMBP,ATP6V1B2,CXCL2,TOP1,MLLT10,C2, IFNARL1,RNF8,GNG1
2 ,EPHA4,CYTH4, INTS13,GABRA5 ,MECOM,DNMT3L ,NTRK2, IL1R
APL1,NUMB,LHX9,ADAMTS9,WNT2B,COLEC12,ZBTB10,TNNI1,0
CLN,POSTN,CREB5,MIR548H4,CD101,SHISA6 ,MEGF10, I1L17RD
,FBX031,EXTL3,AKAP11,GRIK1,PRKAB1,DTHD1, IREB2 ,MVB12
B,PTK2,MARK4,CDH5,CD5L ,RCAN2,, ANKRD6 ,SCGN,NFKBID , ARH
GAP12,CLDN18,ASCL3 ,MPP7 ,DIAPH1,FEZ2, INIP,LAMB1 ,MIR1
7HG,APIP,CYFIP1,UBE3A,PCDH8,SEMA4D, JAM2 ,SERPINB10,P
ITPNC1,FRMD6 ,MC2R,ZBTB20,FAT4, IMPA2,ZNF66 ,RUNX1, AKR
1B1,C9,KIRREL1,WNT5B,RASGEF1B,AMFR,SAX01,NENF,SH2D1
B,POMT2,PTGFR, ZNF845,0R4L1,ASAP1,SAMD13, ICA1,PLCZ1,
EDIL3,NOS1AP ,MTTP,FCRLA,DIDO1,TPTE,SORBS2,PDCL3,SRP
9,CNKSR1,CCDC88A,GPR55,NSUN2,, CHCHD2 ,ADAMTS16,CDC45,
OR11G2,BICD1,TNFSF11,FYN,BUB1,KDM5A,PCBP3,MYL12B,ZN
F705G,PPM1F,ADGRL2,ARL13B,SDE2,RBMS3,UHRF2,SCN8A ,HD
AC2,AVEN, SLF1,GON4L,TBX15,SH2D3C,PSME31P1,DOCK3, TRN
AU1AP ,NCS1,COL18A1,LHFPL2,ALB,DOK5,NALCN,ZFYVE28 ,MA
PK9,PABPC1,CRTAM,APELA,SLC39A8,ROR1,0PA3,FUT8,TET1,
ARNT2,ASB3,HECW2,CDH2, ITGA8,FBXL20,NTN4 ,RAD9A, XRN2,
PHLPP1,GPR137B,EPHB1,RP1L1,GRM5,ADCK1,RAI14,SPOPL,Z
NF705D,RPS6KA5,SPTB, TBC1D1,LRRC69,PTPRG,PID1,NRP1,M
IDEAS,FCHSD2,SDK1,PRKCA, ATPSCKMT , FAIM, SAMD12,FHIT, I
TGAl,ZNF615,KLF12,RNF138,RC3H1,NRIP1,CHODL ,POR,ZNF8
50,ZNF235,MCC,ZNF738,SUPT3H,BCR, TUT4,NRXN3,ELMO1,RG
S6,RERG,ZNF215,TCERG1L ,KIF16B,PRIM2,SNRK,C140RF39, T
MOSF2,ELP2,FBLN1,STK36,NSG2,RAG1,KCNJ6,B9D1,RRAS2,G
NA14,ZNF678,BMPER,PRDM15,CUX1,DPP6 ,SRGAP3,ZNF420 ,MA
CROH2A1 ,MITF,EPHB2,TSPAN13, TOGARAM1 ,CSNK1G1,SACS,BC
L2L13,CD38,EYA4,DPH6,CDK14 , AKAIN1 ,MET ,SPPL3,CDH17,Z
NF705B,ATP6VOD2,PPFIA2,CDH13 ,MED13L,STXBP4,SERPINB2
,CACNG3,ATG5,MAGI2,PRDM11,VMP1,UNK, FAM171A1 ,MLIP ,FL
RT2,MYB,KALRN,ZNF704,SLC1A2,GNAS, LAMA1 ,MFHAS1,SERPI
NB7,ATRNL1,TIAM2,DHX29,BMP7,TTC28,ASTN2,DLG5, TNFAIP
8,ZMYND8,GAPVD1,GABRA2 ,RNF217 ,KCTD1,0R2T2,ZNF74 ,BPT
F,BTBD10,ZMYND11,TMEM25,NUDT21,GRM3,KMT2C,DDX6 , ADGR
F5,0R4N2,PDGFC,WDR41,PLIN2,PPP1R13B,FOCAD,ABL2,MMP2
6,BACE2,RFX2,PARPBP ,NECAB1,PKNOX2,EYAl,FHOD3, PRPF18
,SLI1T2,EXOC4,CNOT7,KCNIP4,ESCO1,KCTD8,PLCL1,ERBB4, 1
L20RB,SERPINB11,FAM3B,GSAP, TRHDE, SYNDIG1,R0OBO1, SAMD




4A,PBX1, IRAG1,NPAS3,NUF2,PRKCQ,ANTXR1,NDRG1,SORCS2,
SIPA1L3,TRDN,MGMT ,ZNF679,NLGN1,CTTNBP2,SHLD2,NOS1,S
LC6A3,PRR16,ASIC2,EFNA5,TCF12,GAS2L1,ARHGEF11 ,RAB27
A,NSD1,EHMT1,SLIT3,DTNA,KIF13A,FRMD5,ESR1,MYO9B,NTN
G1,KDM4B,KCNQ5,LOXL2,CACNA2D1,NYAP2, 1GLC3, 1QCJ-
SCHIP1,ADGRG7,SKAP2,PRLR,AGO3,HTT,FOXB1,RAD51B, CAMK
1D,PI1K3R3,HLA-

F,FER,ZNF302,EYA2,CCR2,STARD13, INTS12,A2M,CHFR, ZNF7
21,EPS8,0SBPL6,JAZF1,ZNF578,ZNF891,SPOCK3,SEMA4B,NR
F1,1GHV10R21-

1,ZNF14 ,HRH1,PHC2,GR1A4,ROCK2,PRDM1,RORA,STMP1,1L16
,ATAT1,DMRT1,EIF4G3,CDCA5,PPP1CB,CATSPER2 ,RGS8,RAB3
1,PDK1,HSPG2,PSMD2,CSMD3,HERPUD1,NCOA6, TRIM2,COL4A3
,WASHC1,ZFP30,RGS7 ,HOOK3,KIF7,GNG2,FSTL4,CLDN10,BAR
D1,STK3,DEPTOR,ZNF423,C1QL3,RSU1,PNPLA8 ,ZNF568 ,HNRN
PU,CEP72,RAB3GAP2,CADPS,APCDD1, IGF1R,KCNAB1 ,PRKAG2,
GL12,THRB,AKAP13,MORC3,ATP10A,DNM1L

GO:00
07154

cell
communicat
ion

6.02834
8848483
416e-22

NOTCH2,BCAR3,MTOR,CNTN4 ,NSG1,SGCD,WWC1,GARNL3,LRP12
,PTPRD,SLC24A2 ,FREM1,LRRC4C,ANKS1B,MY09A,ULK2 ,NLK,U
NC13C,KSR1,PLCB1,ZNF536,TAFA5,TENM4,DLC1,ZDHHC21,PT
PRA, ITPR2,RIPOR2,PDE4D,RDX,RP1,STXBP1,ERC1,RALA, IL1
RAPL2,BCL2,PRDM16,ALDH1A2 ,ARHGAP26 ,FBN1,LRFN2,CDH8,
CHRNA7,DCDC1,GPR158,R0B0O2,RIMS1,PIK3C3, TENM3, GABRB3
,ZEB1,AKR1C3,RARB,FGD4,SPRED1,ENPEP ,MYO1E,PLPPR1,MI
NAR1,CDC42EP3,RIMS2,ALK,AUTS2 ,ADGRE1,MCTP1,PJA2,BAB
AM2,SV2C,ERBIN,RHPN2 ,RIN2,ANO6,CACNG2 ,,DLGAP1 ,MLLT3,
GPC6,CNTNAP2 ,MAP3K9,APC ,HHLA2,TSHZ3,PLPPRS,DSCAM, CR
KL, ILDR2,ERG, ARHGAP24 ,TNIK,SLC4A10,PTPRJ,KDM4C,DOCK
10,EGFR,RFX3,DENND1A,USP14 ,ANGPT1,MACF1,CTNNA3, PRKA
CB,RGS3,NCOR1,RNF220,D0OCK2 ,NEDD4 ,MAML2 , SCAI ,CRB1,BT
BD9,FAM83F,SGMS1,GRIK3,CHSY1,NTRK3,RXFP1,C5,PDE1C,Z
FAND6 ,DKK2,FLT1,RABEP1,MAPKBP1,GABRB1,DGKI , INVS,EDA
R,GRIA1,NEO1,CNTN6,SLC39A12,SLC8A3,TOM1L2,PRKD1, TPT
E2,PAK1,GMDS,EPHA7 ,CTNNAL1,CHRM3,RALGPS1, SPEN,RAPGE
F2,PELI2,LRP2,ADGRB3,RUNX2,FGF12,GABRAG , TAOK3,0ONECU
T1,CPEB4,TMEM38B,PRICKLE2, TAFA4,BTBD11,PTPRN2,SYN2,
CCL28,PATJ,GRM7,RPTOR, TMEM117,GHR,COL4A2 ,RALGAPAL,R
APGEF5,PPP1R12B, TRPM1,ADAM10, IL1R1,APBB2,APP,RPS6KA
2,CACNA1C,CACNB2,DCLK1,STAU2,GABRG2,DOCK8 ,MAPRE2 ,US
P18,SEMASA,SYT1,ARHGAP44 ,NTF3,ACER2 ,NDUFAF2,CD2AP ,A
URKA,ST18,PYGO1,SLC8A1,HERPUD2,,PTPRR, TAFA2 ,ABCG8,KA
NK1,MAP4K4 ,BMPR1B, FMN2 ,PCSK6 , AKAP6 ,HOMER2 ,ARNT ,RAB8
B,PAK3,RFTN1,PDE1A,KCNK10,LARP1, ITPKB,RGS20,PDE10A,
RAP1GDS1,HHAT,KICS2,ERC2,NBN,SYN3, IFT57, INTS7,PRKCZ
,BTLA,GRB10,MSH6 ,ARHGAP32,RGS9 ,HECW1 ,DEFA3,DUSP22,S
V2B,YAP1,PPM1L,SHC4 ,MAPK1,MGAT5,CADPS2 ,HRH2 ,ALCAM, P
LG,PDGFD,SYT10,ZNRF3,PPP1R1C, ITGBL1,ARHGEF17 ,NRG3,U
BE20,NCAM1,GFRA1,SLC16A1,STK38,PTPN13,CHN1,HRH4,SOR
CS3,GLP2R,PAFAH1B1 ,ATF6,EFEMP1,TM7SF3, 1TGB8, TLK1,NF
2,CNKSR2,GRIK4 ,HIVEP1,CTNNA1,PPP1R9A,MOB3B,BIRC6,AK
AP9,KLF15,RASGRF2,PPARA,ERMP1 ,RGL1,SYNJ1,NR5A2 , ADAM
TS3,TIAM1,ARAP2,GRM1,PTPRK,ARHGEF12,GABRG1,PAKS, TRE
RF1,PCDH11Y,PPP2R5E,PLA2R1,SEMA3C,DAPK1,SLC24A4,SEC
1411, TMEM108,STK32B ,MAGI1,ALPK2,SCN2A,RIC8B,SORCS1,
DNAJC15,AMPH,CPE,EVC2, IL34 ,ANK2 ,ADGRV1,MELK,RYR2,BB
S2,WNT9B,0R4F6 ,NKG7,SEMAGD ,,DUSP16 ,SMARCA4 ,CDH11 ,USP
8,PARD3,MAPKAP1,PI1AS1,SPG21,BLK,TNR,GRM8,DST,CXADR,
DOCK4 ,MBD5,ATRX,NUAK1,PTPRT ,ELAVL4 ,ABL1,PTPN12,HDAC
4,SLC1A1,PRKAA1,GAS2 ,KCNH1, ITGB3BP,RIMBP2 ,APBB1IP,E
IPR1,APLF,NFAT5,MAST4,GUCY1A2 ,RAP1A,MY010,GPC5, CAMK
4, INPP5A,FGF10,ZC3HAV1,GRID2,LATS2 ,NRG1,GSG1L ,ASPM,
AP3B1,DENND2B,RASGRF1,MUSK,ZNF675,GNG7 ,SH3GL3, PRKCE
,NXN,WNK2,ESRRG,DGKB ,USP33,DENND4C,FBN2 ,CD44 ,RGS12,
PTPRO,EGF,P2RX6,TRIO,PDE3A,EXT1,NSMAF, LNPEP,LIMD1,S
PRED2 ,RPS6KA3,CTNND2,SCG5,MTMR3,PTPN2, TRIM5, PLXNA2,
MCF2L ,0R4F15,ATXN3,HTR2C,RI1C3,CLEC16A, ARHGEF7 ,AMBRA




1,LTBP1,STK38L,ZFYVE9,OPRM1,ABCC4,HTR2A,PLCXD3, FANC
A, INPP4B,KREMEN1,STAC,SEMA3E ,MARK2 ,GCSAML , FHL2 , ADGR
A3,CNIH3,PUM1,TMOD2 ,MSH2 ,,GNAL , EPHAG ,ANKRD17 ,APBA2,S
H3KBP1,RELL1,HIPK3,EPN2,KCND2,EVC,GRK3,KNDC1,SPSB4,
CLSPN,NOS2,MOSMO,GFRA2 , TMEM116 ,RBBP8 ,MDFIC ,ADAM12 ,M
YLK2,ANK3,SNTG1,HMGA2,CCND3,VPS41,DOCK5,ECE1, STK32A
,CREM,MBP,PLCE1,TGFA, IL17RA,HIP1,CRIM1,PRR5L,CAPNS,
VAV1, LDLRAD4 ,NPHP4 ,PACSIN2,CNTN1, IQSEC1,SNX3,CACNAL
1 ,BRCA2,DISC1,DNER,BLM,ASB7 ,WDPCP ,NRK, SEMA3A ,MAGI 3,
ADCY10,PSG8,STRN,OR9Q1,BMP2,RC3H2,UNC5D,PSG9,CDC42B
PB,SOGA1,SCN11A,VRK1,GNAI1,RALGAPAZ ,RANBPO,MYRIP,TT
R,RIN3,BMP2K, TMEM161A, SEMA3D,NETO2,PDEGC,CABIN1,LEM
D3,RELN,ARHGAP42 ,HMGB1 ,GNAQ, FGF9,NFATC2,SH3BP5,POLR
2M,ZNF106 ,MYOM1, TRAF3,UNC13B,TTC21B,DSTYK,UIMC1,DOC
K1,RAP1GAP,SRGAP2,DRAXIN,ATF1,CCDC186,SLAMF1 , FAM83B
,GL13,CGAS,SMARCC1, SNX6,GABRR2,SMOC2,PCP4,CNKSR3,CA
SP5,GRIK2, IDE,WDR12 ,MCTP2,CUL1,PSD3,GAREM1, LAMC1,NE
K10,FARP1,MOB1B,ATF2,CYLD,BBS4,MAPK81P1,MX1,PSG6,GA
BBR2, ITGA9,CFTR,KPNA1,UBASH3A,RGMB,NEU3,KITLG,ZZEF1
,CAMTA1,UBR1,DCC,CHRM5 ,MAP4K3,SLC30A10,RCAN1,RORB,D
AB1,RB1CC1,AKAP10,PTPRE,PRKN,MTMR2,TBX20,DLGAP2,AFA
P1,MAPK10,NGEF,GRIN2A,ARID5B,WSB1,LALBA,PRKCH,PKP1,
HUNK, TG, IL6R,ALS2 ,RACGAP1,NLRC5,0R51E1 ,MKNK1,DOCK9,
SNX25,KCNQ3, SHISA9, PDE6GA ,COPS8, SCN10A, SHANK2 ,USP7,V
AV3,MESD, SOX30,MOK,KIR2DL4 , ARHGEF28 ,RALB ,ADGRG6,ROC
K1,LYN,VCAM1,SEL1L ,ARHGAP28,ARHGAP31,EIF2B3,SLC44A2
,SLC15A2,DTX1,TENM2,0VOL2,ZBTB33,ADA2 ,NTN1,CHKA,PLC
B4 ,DPYSL5,RRAGD,CRACR2A,RNF152,0TUD7A, INSR, CUL5,0R7
Al7,BMF,YTHDF3,TFF1,DEDD2,NEK6,GRI1D1,COLQ,NMU, ARFGE
F1,GAST,SNAI2,ASH1L, IGHV3-

74,B1D,S1AH2 ,RPH3A,ABCA4, TRABD2B,UFD1,RXRG,ERN2,GAB
RG3,MBTPS2,FLNB, TIAL1,TOM1,PLPP4,NREP,ZDHHC17 ,SH3GL
B1,CARD10,RALGPS2,JCAD,OR4K2,SAMHD1, IFT81,ENPP1,RAS
GRP1, 1GSF11,NDRG2,CSNK2A1,BMP5,CSF1,GHRH,HDGFL3,BCL
2L1,HCN1,PRKG1,LAMA3,ASB4,GRIN2B,GRB14,GPR156, IGHV2

70D ,DHRS3, SMADS, CELF4,0R4C46,FOXN3, PRAME, TNN, PSAP ,M
ED1,CDC14B,PCNT, 1L33,GPRC5C,ROR2,KL ,RASGEF1C,BANK1,
FAT1,1L10,0R1L6,SFPQ,CLSTN2,PTH,SOSTDC1,PRKAA2,CSF2
RB,DIRAS2,NDC80,ABHD2, ITPRIP,PLA2G4A,RAB12, IQGAP1,R
PS12,CAMLG,TEAD1,SREBF2,YBX3,AIMP1,THNSL2,FYB2,NRXN
1,PCID2,HIPK1,DGKK,CD70,CIBAR1,PBLD,FICD,PEG10,NET1
,SIPA1L2, TWIST1,AKT3,ALKAL2,JAK2 ,RPF2,FSTL1,SVEP1,M
ADD,HCRTR1,CELSR2,CREBBP, TNKS,GORAB,UFL1,NFKBIA,PRK
CB,0R2T3,ABCC8,ANXA4 ,CACNALE, ZC3H15,ANP32A,BRD4 ,NED
D9,0LFM4,NRBP1, ITGA6,ATP2B1,GAP43,GRIP1, IGHV10R15-

9,ADGRE3,ADCY9,PPP1R17,CNIH1,MAST2,ERLIN2,0TOP1,CID
EA,ARFGEF3,EXT2,EXOC1,SLC6A1,GID8,STAT1,BRMS1L ,NDFI
P2,NR2C1,MAP2K6,CMTM7 ,DGKG,ABI1, IMPACT ,CCBE1,PARK7,
ADAMTS18,MAPK8, 1 TGA4 ,FBXL17 ,ADCYAP1R1 ,NCAPG2 ,RAPGEF
4,0R6C75,ASB2 ,MYOCD,MYH13,CYFIP2,EFHB,0R13C9 ,MEF2C,
ADGRB1,RXRA,WNT7A,RBPMS2 ,MAP3K5,NDFIP1,MAP3K4,S100B
,ATP6V1C2,C160RF72,PKN2,0R10H2,PDE2A,RAB38,LRRC2,SD
CBP,JPT2,SPPL2B,WWOX, PASK,NCK1,FGR,CDCA8,PPP2R3A,DN
MBP,CXCL2,SNAP29, IFNAR1,GNG12,EPHA4,CYTH4 ,GABRAS ,ME
COM,NTRK2, IL1RAPL1,WNT2B,COLEC12,POSTN,CD101,SHISAG6
, IL17RD,FBX031,AKAP11,GRI1K1,PRKAB1,DTHD1,MVB12B,PTK
2 ,MARK4 ,CDH5,RCAN2 , ANKRD6 , SCGN ,NFKBI1D ,ARHGAP12 ,CLDN
18,FEZ2,INIP,LAMB1,APIP,CYFIP1,UBE3A,PCDH8,SEMA4D,P
ITPNC1,MC2R,FAT4, IMPA2 ,WNT5B ,RASGEF1B , AMFR ,NENF ,PTG
FR,ZFYVE1,0R4L1,1CA1,PLCZ1 ,NOS1AP,FCRLA,DIDO1,TPTE,
SORBS2,CNKSR1,CCDC88A,GPR55,NSUN2,CDC45,0R11G2,BICD
1,TNFSF11,FYN,BUB1,PPM1F,ADGRL2,ARL13B,SDE2,RBMS3,S
CN8A,HDAC2,SH2D3C,DOCK3,ALB,DOK5, ZFYVE28 ,MAPK9 , APEL
A,ROR1,FUT8,TET1,ASB3,CDH2, ITGA8,FBXL20,NTN4,RAD9A,
PHLPP1,GPR137B,EPHB1,RP1L1,GRM5,RA114 ,RPS6KAS,TBC1D




1,LRRC69,PTPRG,PID1,NRP1,FCHSD2,PRKCA,FAIM,SAMD12,F
HIT, ITGAL1,RNF138,RC3H1,POR,MCC,BCR,NRXN3,ELMO1,RGS6
,RERG,KIF16B,SNRK,ELP2,FBLN1,STK36,NSG2,B9D1,RRAS2,
GNA14 ,BMPER,PRDM15,SRGAP3,MITF,EPHB2,CSNK1G1,CD38,E
YA4 ,CDK14 ,MET,SPPL3,DLG2,CDH17,CDH13,STXBP4 ,CACNG3,
ATG5,MAGI2,PRDM11,FLRT2,KALRN,SLC1A2,GNAS, LAMAL ,MFH
AS1,ATRNL1,TIAM2,BMP7,DLG5,GAPVD1,GABRA2,0R2T2,ZMYN
D11,TMEM25,GRM3,ADGRF5,0R4N2,PDGFC,PLIN2,PPP1R13B, A
BL2,EYA1,SLIT2,EXOC4,CNOT7,KCTD8,PLCL1,ERBB4, 1L20RB
,FAM3B, TRHDE ,ROBO1, IRAG1 ,NUF2,PRKCQ,NDRG1,SORCS2,SI
PA1L3,TRDN,NLGN1,NOS1,SLC6A3,ASIC2,EFNA5,GAS2L1,ARH
GEF11,SLIT3,DTNA,ESR1,MYO9B,NTNG1,CACNA2D1,NYAP2, IG
LC3,1QCI-

SCHIP1,ADGRG7 ,SKAP2,PRLR,AGO3,HTT,FOXB1,PIK3R3,FER,
EYA2,CCR2,STARD13,CHFR,EPS8,SEMA4B, IGHV10R21-
1,HRH1,GRI1A4,ROCK2,RORA, IL16,DMRT1,PPP1CB,RGS8,PDK1
,HERPUD1 ,COL4A3,RGS7 ,KIF7,GNG2,FSTL4 ,BARD1,STK3,DEP
TOR,ZNF423,RSU1,CADPS,APCDD1, IGF1R,PRKAG2,GL12,THRB
,AKAP13,DNM1L

G0:00
23052

signaling

2.17177
6249778
723e-21

NOTCH2,BCAR3,MTOR,CNTN4,NSG1,SGCD,WWC1,GARNL3,LRP12
,PTPRD,SLC24A2,LRRCAC,ANKS1B,MYO9A,ULK2 ,NLK,UNC13C,
KSR1,PLCB1,ZNF536,TAFAS, TENM4,DLC1,ZDHHC21,PTPRA, IT
PR2,RIPOR2,PDE4D,RDX,RP1,STXBP1,ERC1,RALA, IL1RAPL2,
BCL2,PRDM16,ALDH1A2 ,ARHGAP26 ,FBN1,LRFN2,CDH8 ,CHRNA7
,DCDC1,GPR158,R0B0O2,RIMS1,PIK3C3, TENM3,GABRB3,ZEB1,
AKR1C3,RARB, FGD4,SPRED1,ENPEP ,MYO1E,PLPPR1,MINARL,C
DC42EP3,RIMS2,ALK,AUTS2,ADGREL1,MCTP1,PJA2,BABAM2,SV
2C,ERBIN,RHPN2,RIN2,ANO6,CACNG2 ,DLGAP1 ,MLLT3,GPC6,C
NTNAP2 ,MAP3K9,APC,HHLA2,TSHZ3,PLPPR5,DSCAM, CRKL , ILD
R2,ERG, ARHGAP24,TNIK,SLC4A10,PTPRJ,KDM4C,DOCK10, EGF
R,RFX3,DENND1A,USP14,ANGPT1,MACF1,CTNNA3, PRKACB,RGS
3,NCOR1,RNF220,D0OCK2 ,NEDD4 ,MAML2 ,SCAl ,CRB1,BTBD9, FA
M83F,SGMS1,GRIK3,CHSY1,ATP2B2,NTRK3,RXFP1,C5,PDELC,
ZFANDG6 ,DKK2,FLT1,RABEP1,MAPKBP1,GABRB1,DGKI, INVS,ED
AR,GRIA1,NEO1,CNTN6,SLC39A12,SLCBA3,TOM1L2,PRKD1, TP
TE2,PAK1,GMDS,EPHA7,CTNNAL1,CHRM3,RALGPS1,SPEN,RAPG
EF2,PEL12,LRP2,ADGRB3,RUNX2,FGF12,GABRAG, TAOK3,0NEC
UT1,CPEB4,TMEM38B,PRICKLE2,TAFA4,BTBD11,PTPRN2,SYN2
,CCL28,PATJ,GRM7 ,RPTOR, TMEM117,GHR,COL4A2 ,RALGAPAL,
RAPGEF5,PPP1R12B, TRPM1,ADAM10, IL1R1,APBB2,APP,RPS6K
A2 ,CACNA1C,CACNB2,DCLK1,STAU2 ,GABRG2,DOCK8 ,MAPRE2,U
SP18,SEMAS5A,SYT1,ARHGAP44 ,NTF3,ACER2,NDUFAF2,CD2AP,
AURKA,ST18,PYGO1,SLC8A1,HERPUD2,PTPRR, TAFA2 ,ABCG8,K
ANK1,KCNE4 ,MAP4K4 ,BMPR1B,FMN2,PCSK6 , AKAP6 ,HOMER2 , AR
NT,RAB8B,PAK3,RFTN1,PDE1A,KCNK10, LARP1, ITPKB,RGS20,
PDE10A,RAP1GDS1,HHAT ,KICS2,ERC2,NBN,SYN3, IFT57, INTS
7,PRKCZ,BTLA,GRB10,MSH6 ,ARHGAP32 ,RGS9,HECW1,DEFA3,D
USP22,SV2B,YAP1,PPM1L,SHC4 ,MAPK1 ,MGAT5,CADPS2 ,HRH2,
ALCAM,PLG,PDGFD,SYT10,ZNRF3,PPP1R1C, ITGBL1,ARHGEF17
,NRG3,UBE20,NCAM1,GFRA1,SLC16A1,STK38,PTPN13,CHN1 ,H
RH4 ,SORCS3,GLP2R,PAFAH1B1 ,ATF6 ,EFEMP1,TM7SF3, ITGBS,
TLK1,NF2,CNKSR2,GRIK4 ,HIVEP1,CORIN,CTNNAL1,PPP1ROA M
OB3B,BIRC6,AKAP9,KLF15,RASGRF2, PPARA,ERMP1,RGL1,SYN
J1,NR5A2,ADAMTS3, TIAM1,ARAP2,GRM1,PTPRK,ARHGEF12 ,GA
BRG1,PAK5, TRERF1,PCDH11Y,PPP2R5E, PLA2R1, SEMA3C,DAPK
1,SLC24A4,SEC14L1,TMEM108,STK32B,MAGI1,ALPK2,SCN2A,
RI1C8B,SORCS1,AMPH,CPE,EVC2, 1L34,ANK2,ADGRV1 ,MELK,RY
R2,BBS2,WNT9B, OR4F6 ,NKG7 ,SEMAGD ,DUSP16 , SMARCA4 ,CDH1
1,USP8,PARD3,MAPKAP1,PIAS1,SPG21,BLK,TNR,GRM8,DST,C
XADR,DOCK4 ,MBD5,ATRX,NUAK1,PTPRT ,ELAVL4,ABL1,PTPN12
,HDAC4,SLC1A1,PRKAAL1,GAS2,KCNH1, ITGB3BP,RIMBP2,APBB
11P,EIPR1,APLF,NFAT5,MAST4,GUCY1A2 ,RAP1A,MY010,GPC5
,CAMK4, INPP5A,FGF10,ZC3HAV1,GRID2,LATS2 ,NRG1,GSG1L,
ASPM,AP3B1,DENND2B,RASGRF1,MUSK,ZNF675,GNG7 ,SH3GL3,
PRKCE ,NXN,WNK2 ,ESRRG,DGKB ,USP33,DENND4C,FBN2,CD44 ,R
GS12,PTPRO,EGF,ABCC9,P2RX6,TRIO,PDE3A,EXT1,NSMAF,LN




PEP,LIMD1,SPRED2,RPS6KA3,CTNND2,SCG5,PTPN2, TRIM5,PL
XNA2 ,MCF2L ,0R4F15,ATXN3,HTR2C,RIC3,CLEC16A, ARHGEF7,
LTBP1,STK38L,ZFYVE9,OPRM1,ABCC4 ,HTR2A ,PLCXD3, FANCA,
INPP4B,KREMEN1,STAC, SEMA3E ,MARK2 ,GCSAML , FHL2 , ADGRA3
,CNIH3,PUM1,TMOD2 ,MSH2 ,GNAL , EPHAG ,ANKRD17 ,APBA2 ,SH3
KBP1,RELL1,HIPK3,EPN2,KCND2,EVC,GRK3,KNDC1,SPSB4,CL
SPN,NOS2 ,MOSMO,GFRA2 , TMEM116,,RBBP8 ,MDFI1C, ADAM12 ,MYL
K2,ANK3,HMGA2,CCND3,DOCKS5,ECE1, STK32A,CREM, MBP,PLCE
1,TGFA, IL17RA,HIP1,CRIM1,PRR5L,CAPNS,VAV1, LDLRAD4 ,N
PHP4 ,PACSIN2,CNTN1, IQSEC1,SNX3,CACNAL1l ,BRCA2,DISC1,
DNER, BLM,ASB7,WDPCP ,NRK, SEMA3A ,MAGI3,ADCY10,PSG8,ST
RN,OR9Q1,BMP2,RC3H2,UNC5D,PSG9,CDC42BPB,SOGAL,SCN11
A,VRK1,GNAI1,RALGAPA2 ,RANBPO ,MYRIP,TTR,RIN3,BMP2K,T
MEM161A,SEMA3D ,NETO2,PDEGC,CABIN1,LEMD3,RELN, ARHGAP
42 ,HMGB1,GNAQ, FGF9,NFATC2, SH3BPS5, POLR2M ,ZNF106 , MYOM
1,TRAF3,UNC13B,TTC21B,DSTYK,UIMC1,DOCK1,RAP1GAP,SRG
AP2,DRAXIN,ATF1,CCDC186,SLAMF1,FAM83B,GL13,CGAS, SMA
RCC1,SNX6,GABRR2,SMOC2,PCP4,CNKSR3,CASP5,GRIK2, IDE,
WDR12,MCTP2,CUL1,PSD3,GAREM1, LAMC1,NEK10,FARP1,MOB1
B,ATF2,CYLD,BBS4 ,MAPK81P1,MX1,PSG6,GABBR2, ITGA9,CFT
R,KPNA1,UBASH3A,RGMB,NEU3,KITLG,ZZEF1,CAMTAL1,UBR1,D
CC,CHRM5,MAP4K3,SLC30A10,RCAN1,RORB,DAB1,RB1CC1, AKA
P10,PTPRE,PRKN,MTMR2,TBX20,DLGAP2 ,AFAP1,MAPK10 ,NGEF
,GRIN2A,ARIDSB,WSB1, LALBA,PRKCH,PKP1,HUNK, TG, IL6R,A
LS2,RACGAP1,NLRC5,0R51E1,MKNK1,DOCK9, SNX25,KCNQ3, SH
1SA9,PDEGA,COPS8,SCN10A, SHANK2 ,USP7,VAV3,KCND3,MESD
,SOX30,MOK,KIR2DL4 , ARHGEF28 ,RALB ,ADGRG6 ,ROCK1,LYN,V
CAM1,SEL1L ,ARHGAP28,ARHGAP31,EIF2B3,SLC44A2,SLC15A2
,DTX1,TENM2,0VOL2,ZBTB33,ADA2 ,NTN1,PLCB4,DPYSL5,RRA
GD,CRACR2A,RNF152,0TUD7A, INSR,CUL5,0R7A17 ,BMF,YTHDF
3,TFF1,DEDD2 ,NEK6,GRID1,COLQ,NMU,ARFGEF1,GAST ,SNAI2
,ASH1L, IGHV3-

74,B1D,SI1AH2 ,RPH3A,ABCA4 , TRABD2B,UFD1 ,RXRG, ERN2 ,GAB
RG3,MBTPS2,FLNB, TIAL1,TOM1,PLPP4,NREP,ZDHHC17,CARD1
0,RALGPS2,JCAD,OR4K2,SAMHD1, IFT81,ENPP1,RASGRP1, IGS
F11,NDRG2,CSNK2A1,BMP5,CSF1,GHRH,HDGFL3,BCL2L1 ,HCN1
,PRKG1,LAMA3,ASB4,GRIN2B,GRB14,GPR156, IGHV2-

70D ,DHRS3, SMAD5, CELF4 ,0R4C46 ,FOXN3, PRAME,, TNN, PSAP ,M
ED1,CDC14B,PCNT, 1L33,GPRC5C,ROR2,KL ,RASGEF1C,BANK1,
FAT1,1L10,0R1L6,SFPQ,CLSTN2,PTH,SOSTDC1, PRKAA2 ,CSF2
RB,DIRAS2,NDC80,ABHD2, ITPRIP,PLA2G4A ,RAB12, IQGAP1,R
PS12,CAMLG, TEAD1,SREBF2,YBX3,AIMP1,THNSL2,FYB2,NRXN
1,PCID2,HIPK1,DGKK,CD70,CIBAR1,PBLD,FICD,PEG10,NET1
,SIPAL1L2, TWIST1,AKT3,ALKAL2,JAK2 ,RPF2,FSTL1,SVEP1,M
ADD,HCRTR1,CELSR2,CREBBP, TNKS,GORAB,UFL1,NFKBIA, PRK
CB,0OR2T3,ABCC8,ANXA4,CACNALE,ZC3H15,ANP32A ,BRD4,NED
D9,0LFM4,NRBP1, ITGA6,ATP2B1,GAP43,GRIP1, IGHV10R15-

9,ADGRE3,ADCY9,PPP1R17,CNIH1,MAST2,ERLIN2,0TOP1,CID
EA,ARFGEF3,EXT2,EXOC1,SLC6A1,GID8,STAT1,BRMS1L ,NDFI
P2,NR2C1,MAP2K6 ,CMTM7 ,DGKG,ABI11,CCBE1,PARK7 ,ADAMTS1
8,MAPK8, ITGA4 ,FBXL17,ADCYAP1R1,NCAPG2 ,RAPGEF4 ,0R6C7
5,ASB2,MYOCD,CYFIP2,EFHB,0R13C9,MEF2C,ADGRB1 ,RXRA ,W
NT7A,RBPMS2,MAP3K5,NDFIP1,MAP3K4,S100B,ATP6V1C2,C16
ORF72,PKN2,0R10H2,PDE2A,RAB38,LRRC2,SDCBP,JPT2, SPPL
2B ,WWOX, PASK,NCK1,FGR,CDCA8,PPP2R3A,DNMBP ,CXCL2, SNA
P29, IFNAR1,GNG12 ,EPHA4,CYTH4 ,GABRAS ,MECOM,NTRK2, IL1
RAPL1,WNT2B,COLEC12,POSTN,CD101,SHISA6,1L17RD,FBX03
1,AKAP11,GRIK1,PRKAB1,DTHD1,MVB12B,PTK2 ,MARK4 ,CDH5,
RCAN2 ,ANKRD6,SCGN,NFKBID ,ARHGAP12,CLDN18,FEZ2, INIP,
LAMB1,APIP,CYFIP1,UBE3A,PCDH8,SEMA4D,PITPNC1,MC2R,F
AT4, IMPA2 ,WNT5B,RASGEF1B ,AMFR ,NENF,PTGFR,0R4L1, ICA1
,PLCZ1,NOS1AP,FCRLA,DIDO1,TPTE,SORBS2,CNKSR1,CCDC88
A,GPR55,NSUN2,CDC45,0R11G2,BICD1, TNFSF11,FYN,BUB1,P
PM1F,ADGRL2,ARL13B,SDE2,RBMS3,SCN8A ,HDAC2,SH2D3C,DO
CK3,DOK5,ZFYVE28 ,MAPK9 ,APELA,ROR1,FUT8,TET1,ASB3,CD
H2, ITGA8,FBXL20,NTN4,RAD9A,PHLPP1,GPR137B,EPHB1,RP1




L1,GRM5,RA114,RPS6KAS,TBC1D1,LRRC69,PTPRG,PID1,NRP1
,FCHSD2,,PRKCA,FAIM,SAMD12 ,FHIT, ITGA1,RNF138,RC3H1,P
OR,MCC,BCR,NRXN3,ELMO1,RGS6,RERG,KIF16B,SNRK,ELP2,F
BLN1,STK36,NSG2,B9D1,RRAS2,GCNA14 ,BMPER, PRDM15, SRGAP
3,MITF,EPHB2,CSNK1G1,CD38,EYA4,CDK14 ,MET,SPPL3,DLG2
,CDH17,CDH13,STXBP4,CACNG3,MAGI2,PRDM11,FLRT2,KALRN
,SLC1A2,GNAS, LAMAL1 ,MFHAS1 ,ATRNL1,TIAM2,BMP7,DLG5,GA
PVD1,GABRA2,0R2T2,ZMYND11, TMEM25,GRM3 ,ADGRF5,0R4N2,
PDGFC,PPP1R13B,ABL2,EYAL1,SLIT2,EXOC4,CNOT7,KCTD8,PL
CL1,ERBB4, 1L20RB,FAM3B, TRHDE,ROBO1, IRAG1,NUF2,PRKCQ
,NDRG1,SORCS2,SIPA1L3,TRDN,NLGN1,NOS1,SLC6A3,ASIC2,
EFNA5,ARHGEF11,SLIT3,DTNA,ESR1,MY09B,NTNG1, CACNA2D1
,NYAP2, IGLC3, 1QCJ-

SCHIP1,ADGRG7 ,SKAP2,PRLR,AGO3,HTT,PIK3R3,FER,EYA2,C
CR2,STARD13,CHFR,EPS8, SEMA4B, IGHV10R21-
1,HRH1,GRI1A4,ROCK2,RORA, IL16,DMRT1,PPP1CB,RGS8,PDK1
,HERPUD1 ,COL4A3,RGS7 ,KIF7,GNG2,FSTL4 ,BARD1,STK3,DEP
TOR,ZNF423,RSU1,CADPS,APCDD1, IGF1R,PRKAG2,GL12,THRB
,AKAP13,DNM1L

G0:00
35556

intracellu
lar signal
transducti
on

8.18169
1505147
024e-21

NOTCH2,BCAR3,MTOR, SGCD ,WWC1,GARNL3,MYO9A ,NLK,KSR1,P
LCB1,DLC1,1TPR2,RIPOR2,PDE4D,RDX,RP1,ERC1,RALA,BCL2
,ARHGAP26 ,CHRNA7 ,DCDC1,P1K3C3,AKR1C3,FGD4,SPRED1 ,MI
NAR1,CDC42EP3,ALK,AUTS2 ,MCTP1,PJA2 ,BABAM2 ,ERBIN,RIN
2 ,MAP3K9,APC,CRKL ,ARHGAP24 ,TNIK,PTPRJ,DOCK10,EGFR,D
ENND1A,ANGPT1,PRKACB,NCOR1,DOCK2,NEDD4,SCAI ,SGMS1,N
TRK3,ZFAND6, FLT1 ,MAPKBP1,DGKI ,EDAR,PRKD1,TPTEZ, PAK1
,EPHA7 ,CTNNAL1,CHRM3,RALGPS1,RAPGEF2,PELI2,LRP2,FGF
12,TAOK3,TMEM38B,PATJ,RPTOR, TMEM117 ,GHR ,RALGAPA1,,RA
PGEF5,APBB2,APP ,RPS6KA2,CACNA1C,DCLK1,DOCK8 ,MAPRE2,
SEMASA , ARHGAP44 ,NTF3,ACER2,CD2AP ,AURKA, SLC8A1,PTPRR
, KANK1,MAP4K4 , FMN2 , AKAP6 ,HOMER2 ,PAK3,LARP1, ITPKB,PD
E10A,RAP1GDS1,KICS2,NBN, INTS7,PRKCZ ,GRB10,MSH6 , ARHG
AP32,RGS9,DUSP22,YAP1,PPM1L,SHC4 ,MAPK1,PDGFD,PPP1R1
C,ARHGEF17 ,NRG3,STK38,PTPN13,CHN1 ,HRH4 ,PAFAH1B1, TLK
1,NF2,CNKSR2,PPP1R9A,MOB3B,RASGRF2,PPARA,RGL1,NR5A2
, T1TAM1,GRM1,ARHGEF12 ,PAKS,PLA2R1 ,DAPK1,SLC24A4 ,SEC1
4L1,STK32B,SCN2A, IL34 ,ANK2,ADGRV1,MELK,RYR2,DUSP16,
USP8,MAPKAP1,BLK,DOCK4 ,ATRX,NUAK1,ABL1,HDAC4 ,PRKAAL
,KCNH1,NFATS5 ,MAST4,GUCY1A2,RAP1A,CAMK4 , INPP5A ,FGF10
,ZC3HAV1,LATS2 ,NRG1,DENND2B,RASGRF1,ZNF675, PRKCE ,WN
K2,DGKB,DENND4C,CD44 ,EGF,TR10,PDE3A, LIMD1,SPRED2,RP
S6KA3,PTPN2, TRIM5,MCF2L ,HTR2C,CLEC16A ,ARHGEF7 ,STK38
L,OPRM1,HTR2A, SEMA3E ,MARK2,FHL2 ,PUM1 ,MSH2 ,ANKRD17,R
ELL1,HIPK3,KNDC1,SPSB4,CLSPN,NOS2,RBBP8 ,MDFIC,HMGA2
,DOCK5,STK32A,MBP ,PLCE1, TGFA,HIP1,PRR5L,VAV1, IQSEC1
,BRCA2,DISC1,BLM,ASB7 ,NRK, SEMA3A ,MAGI3,ADCY10,BMP2,
RC3H2,GNAI11,RALGAPA2 ,RANBP9, TMEM161A,LEMD3,RELN,ARH
GAP42 ,HMGB1,NFATC2,SH3BP5,POLR2M,MYOM1,, TRAF3,DSTYK,
UIMC1,DOCK1,RAP1GAP,SRGAP2 ,ATF1,SLAMF1,CGAS,CNKSR3,
MCTP2,CUL1,PSD3,GAREM1,NEK10,MOB1B,ATF2,CYLD,MAPK8I
P1,KITLG,CAMTAL,UBR1,MAP4K3,SLC30A10,RCAN1,DAB1,RB1
CC1,PRKN,MAPK10,NGEF,GRIN2A,WSB1,PRKCH,HUNK, IL6R,AL
S2,RACGAP1,NLRC5,MKNK1 ,DOCK9,COPS8,SHANK2 ,USP7,VAV3
,MOK,ARHGEF28 ,RALB , ADGRG6,ROCK1,LYN,VCAM1,ARHGAP28,
ARHGAP31,SLC44A2,SLC15A2,ZBTB33,NTN1,PLCB4,RRAGD,CR
ACR2A,RNF152,0TUD7A, INSR,CUL5,DEDD2 ,NEK6 ,ARFGEF1,SN
Al2,ASH1L,BID,S1AH2,UFD1,ERN2,TIAL1,ZDHHC17,CARD10,
RALGPS2,JCAD,RASGRP1,NDRG2,CSF1,BCL2L1,PRKG1,ASB4,G
RIN2B,FOXN3,CDC14B,ROR2,KL ,RASGEF1C,BANK1,SFPQ,PTH,
PRKAA2 ,NDC80,RAB12, 1QGAP1,TEAD1,YBX3,NRXN1,PCID2,HI
PK1,DGKK,NET1,SIPA1L2, TWIST1,AKT3,ALKAL2,JAK2 ,RPF2,
MADD,HCRTR1,UFL1,NFKBIA,PRKCB,ANP32A,BRD4 ,NRBP1,GRI
P1,ADCY9,PPP1R17 ,MAST2,ARFGEF3,EXOC1,STAT1,NDFIP2,M
AP2K6 ,DGKG , PARK7 ,MAPK8 ,ADCYAP1R1,RAPGEF4 ,ASB2 ,EFHB,
MEF2C ,WNT7A ,MAP3K5,NDFIP1,MAP3K4,S100B,C160RF72,PKN
2 ,PDE2A,RAB38,SDCBP,JPT2,WWOX, PASK,NCK1,FGR,CDCA8,D




NMBP , EPHA4 ,CYTH4 ,MECOM,NTRK2 ,FBX031 ,AKAP11,PTK2 ,MAR
K4 ,RCAN2 ,ANKRD6 , ARHGAP12, INIP ,APIP,CYFIP1,UBE3A,SEM
A4D,FAT4 ,RASGEF1B,NENF,PTGFR,PLCZ1 ,NOS1AP,TPTE, CNKS
R1,CCDC88A,GPR55,NSUN2,CDC45, TNFSF11,FYN,BUB1, PPM1F
,SDE2,SH2D3C,DOCK3,DOK5 ,MAPK9 , APELA,ROR1 ,ASB3,CDH2,
RAD9A,PHLPP1,GPR137B,EPHB1,RP1L1,GRM5,RA114 ,RPS6KAS
,NRP1,PRKCA, FAIM,FHIT, ITGA1,RC3H1,BCR,ELMO1,RGS6,RE
RG,SNRK,FBLN1,STK36,RRAS2,BMPER,, PRDM15, SRGAP3 ,EPHB2
,MET,SPPL3,CDH13,MAGI2,PRDM11 ,KALRN,GNAS ,MFHAS1,TIA
M2,BMP7,DLG5,ZMYND11,PDGFC,PPP1R13B,ABL2,SLI1T2,PLCL
1,ERBB4,R0OBO1, IRAG1,NUF2,PRKCQ,NDRG1,SIPA1L3,NLGN1,
NOS1,ARHGEF11,ESR1,MYO9B,NYAP2, 1QCJI-
SCHIP1,AGO3,HTT,PIK3R3,FER,CCR2,STARD13,CHFR,EPS8,H
RH1,ROCK2,RORA,DMRT1,PPP1CB,PDK1,HERPUD1,RGS7,BARD1
,STK3,DEPTOR, IGF1R, PRKAG2,AKAP13,DNM1L

G0:00
23051

regulation
of
signaling

1.76728
3726543
5958e-
20

NOTCH2 ,BCAR3,MTOR,CNTN4 ,NSG1,WWC1 ,GARNL3,PTPRD, SLC2
4A2 ,LRRC4AC,MYO9A,NLK,UNC13C,KSR1,PLCB1,ZNF536,DLC1,
PTPRA,RIPOR2,PDE4D,RDX,STXBP1,ERC1,BCL2,PRDM16,ARHG
AP26,FBN1,LRFN2,CHRNA7 ,ROBO2,RIMS1,ZEB1,AKR1C3,FGD4
,SPRED1,MINAR1,RIMS2 ,ALK,AUTS2 ,MCTP1,PJA2,BABAM2 ,ER
BIN,CACNG2,DLGAP1,MLLT3,GPC6,APC, TSHZ3,CRKL ,ARHGAP2
4,TNIK,SLC4A10,PTPRJ,KDM4C,EGFR,RFX3,DENND1A, ANGPT1
,MACF1,PRKACB,RGS3,NCOR1,RNF220,DOCK2 ,NEDD4 , SCAI ,BT
BD9,SGMS1,GRIK3,CHSY1,ATP2B2 ,NTRK3,ZFAND6 ,DKK2,FLT1
,MAPKBP1,DGKI, INVS,EDAR,GRIA1,NEO1,CNTN6,SLC8A3, PRK
D1,TPTE2,PAK1,EPHA7 ,RALGPS1,RAPGEF2,PEL12,LRP2,RUNX
2,FGF12,TAOK3,0NECUT1, TAFA4,GRM7 ,RPTOR, GHR ,RALGAPAL
,ADAM10, IL1R1,APP,CACNB2,STAU2,DOCK8 ,MAPRE2,USP18,S
EMASA,SYT1,ARHGAP44 ,NTF3 ,NDUFAF2,CD2AP ,AURKA, SLC8A1
,PTPRR,KANK1,MAP4K4 ,BMPR1B,PCSK6 ,AKAP6 ,HOMER2 , ARNT,
RAB8B,PAK3, ITPKB,RGS20,PDE10A,RAP1GDS1,KICS2,ERC2,S
YN3,PRKCZ,GRB10,ARHGAP32,RGS9,HECW1,DUSP22,YAP1 ,MAP
K1,MGATS5,PDGFD,ZNRF3,ARHGEF17 ,NRG3,UBE20,NCAM1,SLC1
6A1,STK38,PTPN13,CHN1,HRH4,SORCS3,PAFAH1B1 ,ATF6, TM7
SF3, 1TGB8,NF2,CNKSR2,GR1K4,CORIN,CTNNA1,PPP1R9A,MOB
3B,BIRC6,AKAP9,KLF15,RASGRF2, PPARA, ADAMTS3, TIAM1,GR
M1,ARHGEF12,PAKS5,PCDH11Y,PLA2R1,DAPK1,SLC24A4 ,SEC14
L1,TMEM108,ALPK2,RIC8B, 1L34 ,ANK2,ADGRV1,RYR2,DUSP16
,SMARCA4 ,CDH11,USP8,MAPKAP1,BLK, TNR,GRM8 ,MBD5 ,NUAK1
,PTPRT,ELAVL4,ABL1,PTPN12,SLC1A1,PRKAAL1,GAS2,EIPRL,
NFAT5,GUCY1A2,RAP1A,GPC5,FGF10,ZC3HAV1,GRID2,LATS2,
NRG1,GSG1L ,ASPM,DENND2B,RASGRF1,ZNF675,GNG7 ,PRKCE,N
XN, WNK2,DGKB,USP33,DENND4C, FBN2 ,CD44 ,RGS12,PTPRO,EG
F,TRIO,PDE3A,LIMD1,SPRED2,CTNND2,SCG5,PTPN2, TRIM5,M
CF2L ,HTR2C,CLEC16A,ARHGEF7,LTBP1,0PRM1,HTR2A,FANCA,
KREMEN1, SEMA3E ,GCSAML , FHL2 ,CNIH3,PUM1, TMOD2 , ANKRD17
,APBA2 ,RELL1,HIPK3,EPN2,EVC,GRK3,NOS2,MOSMO ,MDFIC,C
CND3,ECE1,PLCE1,TGFA,HIP1,CRIM1,PRR5L,VAV1,LDLRAD4,
NPHP4 ,PACSIN2, IQSEC1,SNX3,BRCA2,DISC1,NRK, SEMA3A ,MA
GI13,BMP2,RC3H2,GNAI1,RALGAPA2 ,RANBPI ,MYRIP ,BMP2K,TM
EM161A,NETO2,LEMD3,RELN, ARHGAP42 ,HMGB1,GNAQ,FGF9, TR
AF3,UNC13B,TTC21B,DSTYK,RAP1GAP ,SRGAP2 ,DRAXIN, SLAMF
1,GLI3,SNX6,SMOC2,CNKSR3,GRIK2,MCTP2,PSD3,GAREM1, LA
MC1,NEK10,CYLD,MAPK81P1,CFTR,KPNA1,UBASH3A,NEU3,KIT
LG,ZZEF1,CAMTA1,UBR1,DCC,SLC30A10,RCAN1,DAB1,RB1CC1
,PTPRE,PRKN,MTMR2, TBX20,DLGAP2 ,AFAP1 ,NGEF ,GRIN2A,PR
KCH, IL6R,ALS2,RACGAP1,NLRC5,SNX25,SHISA9, SHANK2 , USP
7,VAV3,S0X30,ARHGEF28 ,ROCK1,LYN,ARHGAP28, ARHGAP31,S
LC44A2,SLC15A2,DTX1,0V0L2,PLCB4,RRAGD ,CRACR2A,RNF15
2,0TUD7A, INSR,YTHDF3,DEDD2 ,NEK6 ,GRI1D1,NMU,ARFGEF1,S
NAI2,ASH1L,BI1D,S1AH2, TRABD2B,UFD1,ERN2, TIAL1,NREP,Z
DHHC17 ,RALGPS2,JCAD,SAMHD1, IFT81,ENPP1,RASGRP1, IGSF
11,NDRG2,CSNK2A1,BMP5,CSF1,GHRH,BCL2L1,HCN1 ,GRIN2B,
GRB14 ,DHRS3,CELF4,PRAME, TNN,MED1,ROR2 ,KL ,BANK1, IL10
,SFPQ,CLSTN2,PTH,SOSTDC1 ,PRKAA2 ,NDC80, ITPRIP, 1QGAP1
,RPS12,SREBF2,YBX3,AIMP1,NRXN1,PCID2,HIPK1,CIBAR1,P




BLD,FICD,PEG10,NET1,SIPALL2, TWIST1,AKT3,ALKAL2,JAK2
,RPF2,FSTL1,MADD,HCRTR1,CREBBP,TNKS,GORAB,UFL1,NFKB
IA,PRKCB,ABCC8,BRD4, ITGAG6,ATP2B1,0TOP1,CIDEA, ARFGEF
3,SLC6A1,GID8,STAT1,BRMS1L ,NDFIP2,NR2C1 ,MAP2K6 ,DGKG
,CCBE1,PARK7 ,FBXL17,ADCYAP1R1,NCAPG2,MYOCD,CYFIP2,E
FHB ,MEF2C,ADGRB1 ,RXRA,WNT7A,RBPMS2 ,MAP3K5 ,NDFIP1,MA
P3K4,S100B,ATP6V1C2,C160RF72,PDE2A,SDCBP,JPT2,SPPL2
B,WWOX, PASK,NCK1,FGR,CDCA8,PPP2R3A,DNMBP ,EPHA4 ,CYTH
4 ,MECOM,NTRK2,POSTN,SHISAG, IL17RD,GRIK1,MVB12B,PTK2
,CDH5,ANKRD6 ,SCGN , ARHGAP12,LAMB1 ,APIP,CYFIP1,UBE3A,
SEMA4D ,WNT5B , AMFR ,NENF, 1ICA1,NOS1AP,TPTE,CCDC88A,GPR
55,BICD1,TNFSF11,FYN,RBMS3,HDAC2,DOCK3,DOK5, ZFYVE28
,MAPK9,APELA,ROR1,TET1,CDH2, ITGA8,FBXL20,RAD9A, PHLP
P1,GPR137B,EPHB1,GRM5,RA114,TBC1D1,PID1,NRP1,PRKCA,
FAIM, ITGA1,RC3H1,POR,MCC,BCR,NRXN3,RGS6,KIF16B,ELP2
,FBLN1,STK36,BMPER, PRDM15, SRGAP3,EPHB2,CSNK1G1,CD38
,EYA4,CDK14 ,MET,SPPL3,CDH13,STXBP4,CACNG3,MAGI2,PRD
M11,KALRN,GNAS, LAMA1 ,MFHAS1,TI1AM2,BMP7,DLG5,ZMYND11
, TMEM25,GRM3,PDGFC,ABL2,EYA1,SLIT2,CNOT7 ,KCTD8,PLCL
1,ERBB4,R0OB0O1,PRKCQ,SORCS2,SIPA1L3,NLGN1,EFNAS, ARHG
EF11,SLIT3,ESR1,MYO9B,NTNG1, 1QCI-
SCHIP1,PRLR,AGO3,HTT,FER,EYA2,CCR2,STARD13,EPS8,HRH
1,ROCK2,RORA,DMRT1,RGS8 ,HERPUD1 ,RGS7 ,KIF7,FSTL4,BAR
D1,STK3,DEPTOR,ZNF423,APCDD1, IGF1R,GL12,THRB ,AKAP13
,DNM1L

G0:00
10646

regulation
of cell
communicat
ion

2.12941
5699285
3608e-
20

NOTCH2,BCAR3,MTOR,CNTN4 ,NSG1,WWC1,GARNL3,PTPRD,SLC2
4A2 ,LRRC4C,MYO9A,NLK,UNC13C,KSR1,PLCB1,ZNF536,DLC1,
PTPRA,RIPOR2,PDE4D,RDX,STXBP1,ERC1,BCL2,PRDM16,ARHG
AP26,FBN1,LRFN2,CHRNA7 ,ROBO2,RIMS1,ZEB1,AKR1C3,FGD4
,SPRED1,MINAR1,RIMS2 ,ALK,AUTS2 ,MCTP1,PJA2 ,BABAM2 ,ER
BIN,CACNG2,DLGAP1,MLLT3,GPC6,APC, TSHZ3,CRKL ,ARHGAP2
4,TNIK,SLC4A10,PTPRJ,KDM4C,EGFR,RFX3,DENND1A, ANGPT1
,MACF1,PRKACB,RGS3,NCOR1,RNF220,DOCK2 ,NEDD4 , SCAI ,BT
BD9,SGMS1,GRIK3,CHSY1,NTRK3,ZFANDG ,DKK2 ,FLT1 ,MAPKBP
1,DGKI, INVS,EDAR,GRIAL1,NEO1,CNTN6,SLC8A3,PRKD1, TPTE
2,PAK1,EPHA7 ,RALGPS1,RAPGEF2,PELI2,LRP2,RUNX2,FGF12
, TAOK3,0NECUT1,TAFA4 ,GRM7 ,RPTOR,GHR ,RALGAPA1 , ADAM10
, IL1R1,APP,CACNB2,STAU2,DOCK8 ,MAPRE2,USP18,SEMA5A, S
YT1,ARHGAP44 ,NTF3,NDUFAF2,CD2AP ,AURKA,SLC8A1,PTPRR,
KANK1 ,MAP4K4 ,BMPR1B, PCSK6 ,AKAP6 ,HOMER2 ,ARNT ,RAB8B, P
AK3, ITPKB,RGS20,PDE10A,RAP1GDS1,KICS2,ERC2,SYN3, PRK
CZ,GRB10,ARHGAP32,RGS9 ,HECW1,DUSP22,YAP1 ,MAPK1 ,MGAT
5,PDGFD, ZNRF3,ARHGEF17 ,NRG3,UBE20 ,NCAM1,SLC16A1,STK
38,PTPN13,CHN1,HRH4,SORCS3, PAFAH1B1 ,ATF6, TM7SF3, ITG
B8,NF2,CNKSR2,GRIK4,CTNNAL,PPP1R9A ,MOB3B,BIRC6 , AKAP
9,KLF15,RASGRF2,PPARA ,ADAMTS3, TIAM1,GRM1, ARHGEF12,P
AKS5,PCDH11Y,PLA2R1,DAPK1,SLC24A4,SEC14L1,TMEM108,AL
PK2,RIC8B, 1L34,ANK2,ADGRV1,RYR2,DUSP16,SMARCA4 ,CDH1
1,USP8,MAPKAP1,BLK,TNR,GRM8,CXADR,MBD5,NUAK1,PTPRT,
ELAVL4,ABL1,PTPN12,SLC1A1,PRKAAL,GAS2,EIPR1,NFAT5,G
UCY1A2,RAP1A,GPC5,FGF10,ZC3HAV1,GRID2,LATS2 ,NRG1,GS
G1L,ASPM,DENND2B,RASGRF1,ZNF675,GNG7 , PRKCE ,NXN, WNK2
,DGKB,USP33,DENND4C, FBN2,CD44 ,RGS12,PTPRO,EGF, TRIO,
PDE3A,LIMD1,SPRED2,CTNND2,SCG5,PTPN2, TRIM5,MCF2L ,HT
R2C,CLEC16A,ARHGEF7,LTBP1,0PRM1,HTR2A, FANCA ,KREMEN1
,SEMA3E, GCSAML ,FHL2 ,CNIH3,PUM1,TMOD2 , ANKRD17 ,APBA2,
RELL1,HIPK3,EPN2,EVC,GRK3,NOS2,MOSMO,MDFIC,ANK3,CCN
D3,PLCE1,TGFA,HIP1,CRIM1,PRR5L,VAV1,LDLRAD4 ,NPHP4 ,P
ACSIN2, I1QSEC1,SNX3,BRCA2,DISC1,NRK, SEMA3A ,MAGI 3, BMP
2,RC3H2,GNAI1,RALGAPA2 ,RANBPI ,MYRIP ,BMP2K, TMEM161A,
NETO2,LEMD3,RELN,ARHGAP42 ,HMGB1,GNAQ, FGF9, TRAF3,UNC
13B,TTC21B,DSTYK,RAP1GAP,SRGAP2 ,DRAXIN,SLAMF1,GLI13,
SNX6,SMOC2,CNKSR3,GRIK2 ,MCTP2,PSD3,GAREM1 , LAMC1 ,NEK
10,CYLD,MAPK8IP1,CFTR,KPNA1,UBASH3A,NEU3,KITLG, ZZEF
1,CAMTA1,UBR1,DCC,SLC30A10,RCAN1,DAB1,RB1CC1,PTPRE,
PRKN,MTMR2,TBX20,DLGAP2,,AFAP1 ,NGEF ,GRIN2A,PRKCH, IL6




R,ALS2,RACGAP1,NLRC5,SNX25,SHISA9, SHANK2 ,USP7,VAV3,
SO0X30,ARHGEF28 ,ROCK1,LYN,ARHGAP28 ,ARHGAP31,SLC44A2,
SLC15A2,DTX1,0V0L2,PLCB4,RRAGD,CRACR2A,RNF152,0TUD7
A, INSR,YTHDF3,DEDD2,NEK6,GRID1,NMU, ARFGEF1,SNAI2,AS
H1iL,BID,S1AH2,TRABD2B,UFD1,ERN2, TIAL1,NREP,ZDHHC17,
RALGPS2,JCAD,SAMHD1, IFT81,ENPP1,RASGRP1, IGSF11,NDRG
2,CSNK2A1,BMP5,CSF1,GHRH,BCL2L1,HCN1,GRIN2B,GRB14,D
HRS3, CELF4,PRAME, TNN,MED1,ROR2,KL ,BANK1, IL10,SFPQ,C
LSTN2,PTH,SOSTDC1, PRKAA2 ,NDC80, ITPRIP, 1QGAP1,RPS12,
SREBF2,YBX3,AIMP1,NRXN1,PCID2 ,HIPK1,CIBARL1,PBLD,FIC
D,PEG10,NET1,SIPALIL2, TWIST1,AKT3,ALKAL2,JAK2 ,RPF2,F
STL1,MADD,HCRTR1,CREBBP,TNKS,GORAB,UFL1,NFKBIA,PRKC
B,ABCC8,BRD4, ITGA6,0TOP1,CIDEA,ARFGEF3,SLC6A1,GIDS8,
STAT1,BRMS1L,NDFIP2,NR2C1 ,MAP2K6 ,DGKG,CCBE1,PARK7 ,F
BXL17,ADCYAP1R1,NCAPG2,MYOCD,CYFIP2,EFHB,MEF2C,ADGR
B1,RXRA,WNT7A,RBPMS2 ,MAP3K5 ,NDFIP1,MAP3K4,S100B,ATP
6v1C2,C160RF72,PDE2A,SDCBP,JPT2,SPPL2B,WWOX, PASK,NC
K1,FGR,CDCA8,PPP2R3A,DNMBP ,EPHA4,CYTH4 ,MECOM,NTRK2,
POSTN,SHISA6, IL17RD,GRIK1,MVB12B,PTK2,CDH5,ANKRD6, S
CGN,ARHGAP12,LAMB1,APIP,CYFIP1,UBE3A, SEMA4D ,WNT5B,A
MFR,NENF, 1CA1,NOS1AP,TPTE,CCDC88A,GPR55,BICD1, TNFSF
11,FYN,RBMS3,HDAC2,DOCK3,DOK5,ZFYVE28 ,MAPK9 ,APELA,R
OR1,TET1,CDH2, 1TGA8,FBXL20,RAD9A, PHLPP1,GPR137B,EPH
B1,GRM5,RA114,TBC1D1,PID1,NRP1,PRKCA,FAIM, ITGAL1,RC3
H1,POR,MCC,BCR,NRXN3,RGS6,ELP2,FBLN1,STK36,BMPER,PR
DM15, SRGAP3,EPHB2,CSNK1G1,CD38,EYA4,CDK14 ,MET , SPPL3
,CDH13,STXBP4,CACNG3,MAGI2,PRDM11,KALRN,GNAS, LAMAL,
MFHAS1,T1AM2,BMP7,DLG5,ZMYND11, TMEM25,GRM3, PDGFC, AB
L2,EYAL1,SLIT2,CNOT7,KCTD8,PLCL1,ERBB4 ,ROBO1,PRKCQ,S
ORCS2,SIPA1L3,TRDN,NLGN1,EFNA5,ARHGEF11,SLIT3,ESR1,
MYO9B,NTNG1, 1QCJI-
SCHIP1,PRLR,AGO3,HTT,FER,EYA2,CCR2,STARD13,EPS8,HRH
1,ROCK2,RORA,DMRT1,RGS8,HERPUD1 ,RGS7 ,KIF7,FSTL4,BAR
D1,STK3,DEPTOR,ZNF423,APCDD1, IGF1R,GL12,THRB ,AKAP13
,DNM1L

G0:00
48667

cell
morphogene
sis
involved
in neuron
differenti
ation

2.74898
0471249
4596e-
20

NOTCH2,CNTN4,PTPRD,LRRC4C,ULK2,RIPOR2,STXBP1,BCL2,C
HRNA7 ,ROBO2,AUTS2,DSCAM, TNIK,DOCK10,MACF1,NEDD4,BCL
11A,CDH4 ,PHACTR1,NEO1,CNTN6,PAK1,EPHA7 ,RAPGEF2,ADGR
B3,ADAMTSL1,TBCD,NEDD4L ,APP,DCLK1,STAU2,SEMA5A,VCL,
ARHGAP44 ,BMPR1B,CTNNA2 ,PAK3,DIP2B,TRPC5,DNM3,DIP2A,
HECW1,COBL ,ALCAM,NCAM1,CHN1,PAFAH1B1,NFIB,PRTG, TIAM
1,ENAH,SEMA3C, SEMA6D,CDH11,PARD3, TNR,ELAVL4 ,ABL1,SD
C2,USP33,PTPRO,TRI10,EXT1,CTNND2 ,ATP8A2,PLXNA2,, SEMA3
E,MARK2,EPHAG6,ATL1,KNDC1,AFG3L2,ANK3,BCL11B,ECE1,MB
P,CNTN1,PDLIM5,DISC1,WDPCP,SEMA3A,UNC5D, SEMA3D,RELN
,UST ,B4GALT6,PLS1,NIN,DRAXIN,GLI3,RERE,MAP2,FARP1,D
CC,DAB1,PCDH15,NGEF,CDH23,ALS2,NTN1,DPYSL5,TANC2,ZD
HHC17,LAMA3,TNN, LMX1A,ACTR2 ,MAP6,VASP ,NRXN1,CELSR2,
GAP43,ABI1,1TGA4 ,MEF2C,ADGRB1 ,WNT7A,S100B,FBXW8,NEC
TIN1,EPHA4 ,NTRK2, IL1RAPL1,NUMB,LHX9,FBX031,PTK2,FEZ
2,CYFIP1,UBE3A,SEMA4D,FYN,HECW2,CDH2,CNTN5,EPHB1 ,RP
S6KA5,NRP1,CHODL ,NRXN3,CUX1,EPHB2,PPFIA2,UNK, FLRT2,
KALRN, LAMA1, TIAM2 ,BMP7,SLIT2,CCDC141,R0OB0O1, PRKCQ,NL
GN1,EFNA5,SLIT3,NTNG1,FOXB1,SEMA4B,PTPRQ,FSTL4, IGF1
R,GLI12

GO:00
51179

localizati
on

4.26356
9762047
5034e-
20

MTOR, UNC80,CACNA2D3,NSG1,SGCD,EXOC1L ,WWC1,SLC17A1,A
BCA13, IMMP2L,LRP12,SLC24A2, TRAPPC9,KCNH5,MICU2,SLC2
5A21,ANKS1B,LONP2,UNC13C,FTO,MX2,TMPRSS2,CLTCL1,SLC
37A1,PI1EZO2 ,MICAL3, SNAP25-

AS1,DPP10,ZDHHC21, ITPR2,RIPOR2,PDE4D,RDX,STXBP1,ERC
1,RALA,SLC44A5,EPS15L1,BCL2,MYO5A,KCNMAL,SYT16,FBN1
,GPHN,COG5,CHRNA7 ,GPR158,RIMS1,PI1K3C3,SPIRE1,GABRB3
,CNTLN,EXOC6B,SPAG16 ,MYO1E, TRAPPC8,USH2A,CEP192 ,RIM
S2,CARMIL1,MCTP1,SV2C,ERBIN,FCHO2,RIN2,ANO6 ,CACNG2,
GPC6,CNTNAP2,MAP4,CEP112,APC,MYO5C,CRKL, ILDR2,SETD2
, TANGO6, TNIK,SLC4A10,PTPRJ,0CA2,EGFR,RFX3,DENND1A, A




NGPT1,MACF1,DOCK2,NEDD4,GNPTAB,CRB1,BTBD9,CECR2,GRI
K3,ATP2B2,TUSC3,ZFAND6,DNAJC13,RABEP1,GABRB1,DGKI ,C
120RF4,GRI1A1,TTC39B,NUP214,SLC39A12,SLC8A3,TOM1L2,C
EP128,PRKD1,PAK1,CHRM3,GRAMD1B,RAPGEF2,LRP2,ARSB,FG
F12,GABRAG,LDLRAD3, TMEM38B,AGK,RANBP17,SLC24A3,SLC4
4A1,UBE2L3,TAFA4,PTPRN2,SYN2,SMYD3,HERC2, TMEM241 ,GR
M7,SEPTIN9,GHR,EPB41L3,KIF4A, THADA,NEDD4L , TRPM1, ADA
M10,SLC39A11,APP,SLC7A2,ABCB5,CACNALC,CACNB2,DCLK1,
STAU2,GABRG2,TMC1,MAPRE2,SYT1,VCL ,ARHGAP44 ,NTF3,NDU
FAF2,CD2AP ,AURKA,PARN,PYGO1,SLC8A1,ABCG8 ,KCNE4 ,ABCD
2,FMN2,PCSK6 ,AKAPG ,HOMER2 ,RAB8B ,RFTN1,KCNK10,RANBP2
, TRPC5,RAP1GDS1,CLIC6,KI1CS2,ERC2,DNM3,CUBN, SCP2,SYN
3,1FT57,PRKCZ,GRB10,RYR3,MCPH1,RAB27B,CNST ,HECW1,AB
CA5,SV2B,YAP1,SEM1,VPS35L ,MAPK1,CADPS2,KCNJ1,HRH2 ,A
BCD3,RABGAP1L,SGTB,TRPC7 ,ADAM22,SLC45A4 ,COPB1,SYT10
,UBE20,ANKFY1,SYCP1,NIPBL,SLC16A1,SPIDR,NIPAL2, IPO1
1,MICU1,CORO2B,PAFAH1B1,TM7SF3,STON2,VPS13D, TLK1 ,NF
2,LRRC38,GRIK4,RBFOX1,ZDHHC14,CORIN,CTNNAL,, AKAP9,KL
F15,RASGRF2,PPARA,SNX30,KCNS3,SYNJ1,GRM1,RSRC1,PTPR
K,GABRG1,PARD3B,PLA2R1,DAPK1,SLC24A4,SEC14L1,VPS13C
, TMEM108,DNAH11,JARID2,SCN2A,RAB22A,SORCS1,DNAJC15,
AMPH, CPE,DYSF,ANK2,ADGRV1,BCAS3,RYR2,SYNE2,BBS2,SLC
9C1,RANBP3L,NKAIN3,NKG7 ,NBEA,DUSP16,USP8, FABP7 ,PARD
3,SLC36A1,TBC1DS5,BLK,DST,CXADR,ATRX,ABL1,SLC1Al,PRK
AA1,SLC12A8,KCNH1,FHIP1A,PRELID2,ANO4,CCDC91,EIPR1,
DNAH5,NBAS ,RAP1A ,NKAIN2 ,MY010,SLC46A3,GPC5,ZNHIT6,P
LEKHA8,FGF10,GRID2,LATS2 ,NRG1,GSG1L ,ASPM,AP3B1,RASG
RF1,ATP11C,ABCB7,SYNE1,ZBTB16,MUSK,SH3GL3,ABCC12,PR
KCE,SLCO3A1, SLMAP ,WNK2 ,USP33,DENND4C,CEP83, FBN2, EGF
,ABCC9,P2RX6 ,EXT1,STXBP6,PEX14, IFT43,ATP8A2,SCG5,PT
PN2,TRIM5,PLXNA2 ,ATXN3,HTR2C,RIC3,CLEC16A,SLC2A3,AR
HGEF7 ,ALG10B,ATP8A1,RFTN2,LTBP1,ZFYVE9,OPRM1,ABCC4,
HTR2A,BIN2,CYBRD1,CYP4A11,CNNM4,STAC, TAF3,MARK2 ,ABH
D17C,CNIH3,MSH2, IGF2BP3,APBA2 ,MAIP1,SH3KBP1,SLC2A13
,EPN2,KCND2,TNPO3,ABCA10,GRK3,CD163,N0S2 ,AFG3L2,TTC
7B,MDFI1C,MYLK2,ANK3,NIPA2,TMC7,C0G2,VPS41,LYPLAL1,TR
APPC11,TMEM163,HHIPL1 ,ANKFN1,HIP1,PRR5L,VPS37A,ATP6
V1E1,VAV1,EFR3A,RUFY2,TJP1,NPHP4,PACSIN2,CNTN1, SNX3
,CACNA1l ,BHLHE40-
AS1,KCNJ15,BRCA2,DISC1,DNER,WDPCP,SLC10A7,LRP1B,ADC
Y10,STX12,BMP2,ATP9A, TRAK1,EVI5,SCN11A,MSR1,VRK1,GN
All1,TBC1D4 ,MYRIP,TTR,RIN3,BMP2K,SLC15A5,NETO2,RELN,
HMGB1,NUDCD3,CDS2 ,AP4E1,FGF9,SLC23A2,POLR2M,MYOM1, P
RG4,UNC13B,TTC21B,DOCK1,PLS1,SNX8,SEC23B,SLC39A6,NI
N,CCDC186,SLAMF1,KCNH8,GL13,SNX6,SLC37A2,SLCI9A4,GAB
RR2,PACS1,CNKSR3,GRIK2,MCTP2,MAP2,DAW1,PEX6,NEK10,R
RBP1,ATF2,BBS4,LRRC8B,MAPK81P1,ANTXRL ,KI1AA0753,CFTR
,KPNA1,CSE1L ,DOP1B,TBC1D13,NEU3,PHAF1,ATP10B,CHRMS,
SLC30A10,DAB1,SELENON,NMD3,AKAP10,REPS1,PRKN,MTMR2,
LYST,HEPHL1,GRIN2A,JPH1,ATXN1,TRPM6,CDH23,PRKCH,SLC
12A1,FRMD4A,TG,ALS2 ,RACGAP1,ACO1,SNX25,FBLNS,0SCP1,
KCNQ3,SHISA9,SLC4A4 , TSPAN33,SCN10A, LRBA ,MAP7 ,USP7,V
AV3,MON2,KCND3,MESD, ITSN2,S0X30,SYBU,RALB, YIPF6,KCN
N3,MYO01D,SEC24D,ROCK1,LYN,SEL1L,SLC44A2,SUMO3,SLC15
A2,NTN1,CHKA,SLC13A5,RRAGD, BANP,CRACR2A, INSR,NPIPAL
,CUL5,DMBT1,HECTD1,GRID1,SHROOM3,XRCC4,COLQ,SLC52A1
,ARFGEF1, IGHV3-
74,BID,PIGK,0SBPL10,RPH3A, TANC2,COX5A ,ABCA4 ,UFD1,GA
BRG3, TRIM58,TOM1,PLPP4,ZDHHC17 ,NSD2,FYCO1,ESYT2,SH3
GLB1,SLC22A14,CD9,CARD10,TMED3, XKR5, IFT81,ENPP1,UTR
N,RASGRP1, IGSF11,SNX9,WDR72,KCNC1,GHRH,NUP37,BCL2L1
,HCN1,GRIN2B, I1GHV2-
70D,CLNS1A,SYNJ2,ABCG1,KCNK5,SLC40A1,FAM149B1,CABYR
,CIDEC,PSAP,CFHR4 ,MICALL2 ,MED1, IPCEF1,ATG4B,PCNT,SL
C5A12,1L10,ACTR2,SFPQ,PTH,PRKAA2,NDC80, PACRG, VSTM2A
,MAP6 ,PLA2G4A,SCFD2,KIFC1,SLC25A52,CAMLG,COX7A2L ,SR




EBF2,ANP32B,AIMP1,LASP1,FYB2,NRXN1,PCID2,ENTHD1, SNA
P91,CENPE,PEG10,TWIST1,JAK2,SLC1A7 ,RPF2 ,MPPE1,CELSR
2 ,MELTF,TNKS,ARL11,SIAH3,TRPV5,UFL1,NFKBIA,PRKCB,GO
T2,ABCC8,MIPEP,CACNALE,ANP32A,RTRAF,USH1C ,NEDD9, NRB
P1,ATP2B1,SLC14A2,CLCA4 ,MTCL1,GRIP1, IGHV10R15-
9,TMOSF3,SAR1A,CNIH1, TRAPPC3,XKR6,0TOP1,CIDEA,BBS9,
EXT2,EXOC1,HEPACAM,SLC6A1,NDFIP2,MAP2K6 , SHROOM2 ,RN7
SL483P,SLC6A11,KCNJ18,CEMIP,CBLIF,PARK7 ,MAPK8, ITGA4
,O0AZ2 ,BCAP29,UBE2J2 ,ADCYAP1R1,PLA2G12B,NDC1,TMIOSF4,
RAPGEF4 ,CEP120,ATP13A3,ARL4C,EFHB,MEF2C,STOML1 , ADGR
B1,RXRA,WNT7A,NDFIP1,SLC5A9,ATP6V1C2,CHAMP1 ,MAGEL2,
SLC10A6,RAB38,SDCBP,NECTIN1,JPT2,PASK,FLVCR1,FGR,CD
CA8,TRIM23,ATP6V1B2,SNAP29,C2, INTS13,GABRAS5,NTRK2, 1
L1RAPL1,NUMB,ADAMTS9 ,RN7SL767P,COLEC12,PLEKHA3,OCLN
,STON1-

GTF2A1L,SHISA6 ,MEGF10,AKAP11, TRPM7,KTN1,GRIK1, IREB2
,MFSD9,MVB12B,PTK2 ,MARK4 ,CDH5,CD5L ,APOL2 ,AP4S1,ARHG
AP12,CLDN18,MPP7,DIAPH1,SCAMP1,CYFIP1,UBE3A,SCG3,AP
OL1,PITPNC1,FRMD6,AP2B1,SCARAS,SLC26A2 ,HEATR5A, ZFYV
E1,1CA1,PLCZ1,NOS1AP ,MTTP,SLCOAS5,SRP9,CCDC88A,NSUN2
,SLC27A6,SPAG6,SLC5A1,B1CD1,ANO10, TNFSF11,FYN,PPM1F
,ARL13B,XP0O7,0DR4,SCN8A,SLF1, TMEM63C,NCS1,ATP5PF,AL
B,ATP9B,NALCN, EHBP1,MAPK9, APELA, TRPM3,SLC39A8,SLC16
A9,ASB3,HECW2,CDH2, ITGA8,FBXL20,GPR137B,ZDHHC18 ,GRM
5,TBC1D1,PID1,NRP1,FCHSD2, IFT46 ,ATPSCKMT ,RNF215, CRO
T,NRIP1,ABCA6,SLC14A1,MCC,BCR,NRXN3,ELMO1,KIF16B,AR
FGAP3,TMI9SF2,STK36,NSG2 ,MB ,KCNJ6,B9D1,BMPER,RABL2A,
CUX1,DPP6,SLC35F1,MACROH2A1 ,EPHB2, TSPAN13,CSNK1G1,C
D38,MY05B,RGPD4,PPIL2, AKAIN1,MET,DLG2,CDH17 ,ATP6VOD
2,PPFIA2,CDH13,STXBP4,CACNG3,ATG5,MAGI2,SLC35F4 ,VMP
1,KALRN,SLC1A2,GNAS ,MFHAS1 ,NUP43,BMP7, TMPRSS15,ASTN
2,DLG5,GAPVD1,GABRA2, TRAPPC10,DDX6 ,WDR41,PLIN2,ABL2
,VPS13B, TRAPPC6B, TMPRSS3,EXO0C4 , FAM126A,KCNIP4,CCDC1
41 ,ERBB4,FAM3B,FAM126B,SYNDIG1,NUF2 ,RGPD2,, SAMM50 , AN
TXR1,SORCS2,TRDN,NLGN1,NOS1,SLC6A3,ASIC2,EFNA5,GAS2
L1,RAB27A,KIF13A,AP5M1,ESR1,DNAH9,SLC25A48 ,KCNQ5, LO
XL2,CACNA2D1, IGLC3, IRAG2,PRLR,HTT ,ZDHHC11B,FOXB1,CA
MK1D,SLC25A18,HLA-

F,FER,EYA2 ,KATNIP,CCR2,PITPNM3,0SBPL5,0SBPL6, IGHV10
R21-

1,ANO2,GRI1A4,AGAP1,ROCK2, 1L16,TERB2,CDCAS,CATSPER2,
RAB31,HSPG2,HERPUD1 ,WASHC1 ,RGS7,HOOK3,CLDN10,BARD1,
CLCN5,STK3,ZNF423,SLC13A4,PNPLA8 ,HNRNPU,VTI11A,CEP72
,RAB3GAP2,CADPS, IGF1R,KCNAB1,PRKAG2, TANGO2 ,AKAP13,M
ORC3,ATP10A,SEPTING,DNM1L

GO:-00
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cellular
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1.91011
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NOTCH2,BCAR3,BRINP3,MTOR,NSG1,SGCD,WwC1, IMMP2L , GARN
L3,LRP12,PTPRD,SLC24A2,ANKS1B,MYO9A,ULK2 ,NLK,FTO,KS
R1,ZNF236,PLCB1,ZNF536, TAFA5,P1EZ02,TENM4,DLC1,ZDHH
C21,PTPRA, ITPR2,RIPOR2,PDE4D,RDX,RP1,STXBP1,ERC1,RA
LA, 1L1RAPL2,BCL2,MYO5A,ARPP21,PRDM16,ALDH1A2 , ARHGAP
26,FBN1,CHRNA7 ,DCDC1,GPR158,ROBO2,RIMS1,PI1K3C3,EPC2
,SPIRE1, TENM3,GABRB3,ZEB1,AKR1C3,RARB,FGD4,SPRED1,E
NPEP,MYO1E,PLPPR1,MINAR1,CDC42EP3,RIMS2,ALK,AUTS2,A
DGRE1,MCTP1,PJA2 ,BABAM2 ,ERBIN,ERCC6L2 ,RHPN2,RIN2,AN
06,CACNG2,DLGAP1,GLYAT ,MLLT3,EGLN3,GPC6 ,MAP3K9,APC,
HHLA2 ,PLPPR5,DSCAM, CRKL ,SOX5,SETD2,ERG, ARHGAP24 , TNI
K,PTPRJ,KDM4C,NEK4 ,DOCK10,EGFR,DENND1A,USP14 ,ANGPT1
,BACH1,MACF1,PRKACB,NEK7 ,RGS3,NCOR1,RNF220,D0OCK2,UG
T3A2,NEDD4 ,MAML2,SCAI ,CRB1,NSMCE2,BCL11A,SOX6, FAM83
F,SGMS1,GRIK3,CHSY1,NTRK3,RXFP1,C5,PDEL1C, ZFAND6G,CYP
2C9,DKK2,FLT1,RFC3,RABEP1,MAPKBP1,NAT1,GABRB1,DCGKI,
INVS,EDAR,GRIA1,NEO1,CNTNG,SLC39A12,SLC8A3,TOM1L2,P
RKD1,TPTE2,PAK1,GMDS,EPHA7 ,CTNNAL1,NCOA7,CHRM3,ADSS
2 ,GRAMD1B,RALGPS1,SPEN,RAPGEF2,PEL12,LRP2,ADGRB3,RU
NX2,FGF12,GABRAG,CPS1,TAOK3,0NECUT1,CPEB4, TMEM38B, P
RICKLE2,UBE2L3,TAFA4,BTBD11,PTPRN2,CCL28,SMYD3,PATJ




,HERC2,GRM7 ,RPTOR, TMEM117,GHR,COL4A2 ,RALGAPA1 ,RAPGE
F5,PPP1R12B, TRPM1,ADAM10,HDAC9, IL1R1,APBB2,APP,RPS6
KA2,CACNA1C,MTUS1,DCLK1,STAU2 ,GABRG2,DOCK8,MAPRE2,U
SP18,SEMAS5A,SYT1,ARHGAP44 ,NTF3,ACER2,NDUFAF2,CD2AP,
AURKA,ST18,PYGO1,SLC8A1,HERPUD2 ,PTPRR, TAFA2 ,ABCG8, E
CPAS ,KANK1,MAP4K4 ,BMPR1B,FMN2 ,PCSK6 ,AKAP6 ,HOMER2 , HA
DHB,ARNT ,RAB8B,PAK3,RFTN1,PDE1A,KCNK10,LARP1, ITPKB,
RGS20,PDE10A,UBE2E2,RAP1GDS1 ,HHAT ,KICS2 ,NBN, IFT57, 1
NTS7,SUSD6,PRKCZ ,BTLA,GRB10,RYR3,MSH6 ,ARHGAP32 ,RGS9
,HECW1,DEFA3,DUSP22,YAP1,SEM1,WDR70,PPM1L,SHC4 ,BRIN
P1,MAPK1,MGATS,HRH2,SGTB,USP25,ALCAM, PDGFD, SYT10,ZN
RF3,PPP1R1C, ITGBL1,ARHGEF17 ,NRG3,UBE20,NCAM1,GFRA1,
SYCP1,NIPBL,SLC16A1,SPIDR,GABPA,MICU1,CORO2B,CHD6,S
TK38,PTPN13,CHN1 ,HRH4,SORCS3,MYLK3,GLP2R,PAFAH1B1 ,A
TF6,EFEMP1,TM7SF3, ITGB8,TLK1, TPM1,NF2,CNKSR2,GRIK4,
HIVEP1,CTNNA1,PPP1R9A,MOB3B,BIRC6,AKAP9,KLF15,RASGR
F2,PPARA,ERMP1,RGL1,NR5A2 ,ADAMTS3, TIAM1,ARAP2,GRM1,
PTPRK,ARHGEF12,GABRG1,PAKS5, TRERF1,PCDH11Y,PPP2R5E, P
LA2R1,SEMA3C,DAPK1,SLC24A4 ,SEC14L1,VPS13C,TMEM108,A
CSM2B,WDHD1,STK32B,MAGI1,ALPK2,JARID2,SCN2A,RIC8B,S
ORCS1,DNAJC15,CPE,EVC2, IL34,ANK2,ADGRV1,MELK,BCAS3,
RYR2,BBS2,WNT9B,0R4F6,NKG7 ,SEMAGD ,DUSP16, SMARCA4 ,US
P8,PARD3 ,MAPKAP1,EFTUD2,PIAS1,SPG21,BLK,TNR,GRM8,DS
T,CXADR,DOCK4 ,MBD5, ATRX,NUAK1,PTPRT ,,ELAVL4 ,ABL1,PTP
N12,HDAC4,0XR1,SLC1A1,PRKAALl,GAS2 ,KCNH1, ITGB3BP,APB
B1IP,APLF,NFAT5,MAST4,GUCY1A2,SLFN11,RAP1A,MY010,GP
C5,CAMK4, INPP5A,FGF10,ZC3HAV1,GRID2,LATS2 ,NRG1, INO8
0D,GSG1L,ASPM,AP3B1,DENND2B,RASGRF1,MUSK, ZNF675,GNG
7 ,SMARCAD1 , SH3GL3, PRKCE ,NXN,WNK2 ,ESRRG, DGKB ,USP33,D
ENND4C,FBN2,CD44 ,RGS12,PTPRO, EGF,P2RX6,TRI10,PDE3A,E
XT1,NSMAF,LNPEP,LIMD1,SPRED2,RPS6KA3,CTNND2,SCG5,MT
MR3,PTPN2,TRIM5,PLXNA2 ,MCF2L ,0R4F15,ATXN3,RFC1,HTR2
C,CLEC16A,ARHGEF7 ,AMBRA1,LTBP1,STK38L ,ZFYVE9,OPRM1,
ABCC4 ,HTR2A,BIN2,PLCXD3,FANCM, FANCA, INPP4B,KREMENL1,
STAC, SEMA3E,MARK2 ,GCSAML , TMEM67 ,ALPL ,FHL2 ,ADGRA3,CN
IH3,PUM1,TMOD2 ,MSH2 ,GNAL ,EPHAG ,ANKRD17 ,RELL1 ,HIPK3,
EPN2,KCND2,EVC,GRK3,KNDC1,SPSB4,CLSPN,NOS2,CPNE4 ,MO
SMO, GFRA2 ,MNAT1,TMEM116 ,RBBP8,MDFI1C,ADAM12 ,ANK3, HMG
A2,GBP6,CCND3,VPS41,DOCKS5,ECEL, STK32A,CREM,MBP , PLCE
1,TGFA, IL17RA,HIP1,CRIM1,PRR5L,GSR,CAPN5S,VAV1,MSRA,
FBX032,TJP1,LDLRAD4 ,NPHP4 ,CNTN1, IQSEC1,SNX3,CACNALI
,BRCA2,DISC1,DNER,BLM,ASB7 ,WDPCP ,NRK, SEMA3A ,MAGI3,H
SF2BP ,ADCY10,PSG8,STRN,O0R9Q1,BMP2 ,RC3H2,UNC5D, PSG9,
CDC42BPB,SOGA1,MSR1,VRK1,GNAI1,RALGAPA2,TBC1D4,RANB
P9,TTR,RIN3,BMP2K, TMEM161A , SEMA3D ,NETO2 ,PDE6C,CABIN
1,LEMD3,RELN, ARHGAP42 ,HMGB1,GNAQ, FGF9,NFATC2 ,SH3BP5
,SLC23A2,POLR2M,ZNF106 ,MYOM1, TRAF3,UNC13B,TTC21B,DS
TYK,UIMC1,DOCK1,RAP1GAP,SRGAP2 ,DRAXIN,ATF1,CCDC186,
SLAMF1,SMARCA2 ,FAM83B,GL13,CGAS,SMARCC1 , SNX6 ,, GABRR2
,SMOC2,PCP4,CNKSR3,CASP5,GRIK2, IDE,WDR12 ,MCTP2,CUL1
,MYEF2,ZFYVE26 ,PSD3, GAREM1, LAMC1 ,NEK10,MOB1B,ATF2,C
YLD,UMODL1,BBS4,MAPK81P1,MX1,PSG6,GABBR2, ITGA9,CFTR
,KPNA1,UBASH3A,RGMB,NEU3,KITLG,DNAJC7 ,CAMTA1,UBR1,D
CC,CHRM5,MAP4K3,SLC30A10,RCAN1,RORB,CHAF1A ,DAB1, SEL
ENON,RB1CC1,AKAP10,PTPRE,PRKN,MTMR2,TBX20,DLGAP2,AF
AP1,MAPK10,DPF3,LYST,NGEF,GRIN2A,ARID5B, TXNRD2,WSB1
,USP43,LALBA,PRKCH,PKP1,HUNK, TG, IL6R,ALS2 ,RACGAP1,N
LRC5,0R51E1,MKNK1,DOCK9, SNX25,DMC1, FBLNS,SHISA9, PDE
6A,COPS8,SHANK2,ST8SIA1,USP7,VAV3,MESD, SOX30,MOK, K1
R2DL4 ,ARHGEF28,RALB,NPAS2 ,ADGRG6,ROCK1,LYN, VCAM1, SE
L1L,ARHGAP28,ARHGAP31,CTSB,EIF2B3,SLC44A2 ,GSTA3,SLC
15A2,DTX1,TENM2,0VOL2,ZBTB33,ADA2,NTN1,CHKA,PLCB4,F
ANCL ,DPYSL5,SLC13A5,RRAGD, SUPT16H,ARID1B,CRACR2A,RN
F152,0TUD7A, INSR,CUL5,0R7A17 ,BMF,YTHDF3,TFF1,DEDD2,
NEK6,GRID1,SHROOM3,XRCC4 ,NMU, ARFGEF1,GAST,SNAI2,ASH
1L, IGHV3-




74,B1D,S1AH2 ,ABCA4,TRABD2B,UFD1 ,RXRG, ERN2 ,GABRG3 ,MB
TPS2,FLNB, TIAL1,TOM1,PLPP4 ,NREP ,ZDHHC17 ,NSD2,SH3GLB
1,CD9,CARD10,RALGPS2,JCAD,0OR4K2,SAMHD1, IFT81,ENPP1,
RASGRP1, 1GSF11,PXDNL ,NDRG2 ,CSNK2A1 ,BMP5 , PWWP3A ,KCNC
1,CSF1,GHRH,HDGFL3,BCL2L1,SERPINB9,HCN1,PRKG1, LAMA3
,ASB4,GRIN2B,GRB14, INO80,FANCB,GPR156, IGHV2-
70D,DHRS3,SMADS5, CELF4 ,ABCG1,0R4C46,FOXN3,SLC40A1,PR
AME, TNN,PSAP ,MED1, IPCEF1,CDC14B,PCNT, IL33,GPRC5C,RO
R2,KL,RASGEF1C,BANK1, IL10,ACTR2,0R1L6,SFPQ,PTH,SOST
DC1,PRKAA2,CSF2RB,DIRAS2 ,NDC80,PACRG,ABHD2, ITPRIP,V
STM2A,PLA2G4A ,RAB12, IQGAP1,RPS12,CAMLG, TEAD1 ,MORC2,
SREBF2,YBX3,AIMP1,THNSL2,FYB2,NRXN1,PCID2,HIPK1,DGK
K,CD70,CIBAR1,PBLD,FICD,CACYBP,PEG10,NET1,SIPALIL2,T
WIST1,AKT3,ALKAL2,JAK2 ,RPF2,FSTL1,CHCHD6,ZBTB38, SVE
P1,MADD,HCRTR1,PTGS1,CELSR2,FH,TDP1,CREBBP, TNKS,GOR
AB,PCNA,UFL1,NFKBIA,PRKCB,0R2T3,ABCC8,ANXA4 ,MT1HL1,
ZC3H15,ANP32A,RFC2,BRD4, SMPD4 ,NEDD9 , OLFM4 ,NRBP1, ITG
A6,ATP2B1,GAP43,ASS1,GRIP1, IGHV10R15-
9,ADGRE3,ADCY9,PPP1R17,CNIH1,MAST2,ERLIN2,0TOP1,CID
EA,ARFGEF3,EXT2,EXOC1,GI1D8,STAT1,BRMS1L ,NDFIP2,NR2C
1,MAP2K6 ,CMTM7 ,DGKG , SHROOM2 , MARCHF6 ,MTPN,ABI1, IMPAC
T,CCBE1,PARK7,ADAMTS18,MAPKS8, ITGA4,TOP3A,FBXL17,UBL
7,UBE2J2,ADCYAP1R1 ,MTF2,NCAPG2,RAPGEF4,0R6C75,ASB2,
MYOCD,MYH13,CYFIP2,HNRNPM,ACACA,ASCC2 ,EFHB,0R13C9,M
EF2C,ADGRB1,RXRA,WNT7A,RBPMS2 ,MAP3K5 ,NDFIP1 ,MAP3K4,
S100B,ATP6V1C2,C160RF72,PKN2,RAD51AP1 ,0R10H2, PDE2A,
RAB38,LRRC2,SDCBP,JPT2,SPPL2B,NSMCE1,WWOX, PASK,NCK1
,FGR,CDCA8,PPP2R3A,DNMBP ,CXCL2, IFNAR1,RNF8,GNG12,EP
HA4 ,CYTH4 ,GABRAS ,MECOM,NTRK2, IL1RAPL1 ,WNT2B,COLEC12
,POSTN,CD101,SHISA6, 1L17RD,FBX031,AKAP11,GRIK1, PRKA
B1,DTHD1,MVB12B,PTK2,ERP27 ,MARK4 ,CDH5,TPH2,RCAN2,,AN
KRD6,NFKBI1D,ARHGAP12,CLDN18,DIAPH1,FEZ2, INIP,LAMB1,
APIP,CYFIP1,UBE3A,SEMA4D,PITPNC1,MC2R,ZBTB20,FAT4, I
MPA2,AKR1B1,WNT5B,RASGEF1B,AMFR,SAX01,SCARAS ,NENF,P
TGFR,ZFYVE1,0R4L1,PLCZ1,NOS1AP,FCRLA,DIDO1,TPTE, SOR
BS2,CNKSR1,CCDC88A,GPR55,NSUN2,CHCHD2 ,CDC45,0R11G2,
BICD1,TNFSF11,FYN,BUB1,PPM1F,ADGRL2,ARL13B, SDE2,RBM
S3,HDAC2,SLF1,SH2D3C,DOCK3,ALB,DOK5,ZFYVE28 ,MAPK9, A
PELA,ROR1,FUT8,TET1,ASB3,CDH2, ITGA8,SEL1L2,RAD9A,PH
LPP1,GPR137B,EPHB1,RP1L1,GRM5,RA114,RPS6KA5,TBC1D1,
LRRC69,PTPRG,PID1,NRP1,PRKCA,GBP4,FAIM,SAMD12 , FAAP2
4 ,FHIT, ITGAL1,RNF138,RC3H1,NRIP1,POR,MCC,SUPT3H,BCR,
NRXN3,ELMO1,RGS6,RERG,KIF16B,SNRK,C140RF39,ELP2,FBL
N1,STK36,NSG2,B9D1,RRAS2,GNA14,BMPER,PRDM15,SRGAP3,
MITF,EPHB2,CSNK1G1,CD38,EYA4,CDK14 ,MET,SPPL3,DLG2,C
DH17,CDH13,STXBP4,CACNG3,ATG5,MAGI2,PRDM11, FLRT2,KA
LRN,SLC1A2,GNAS, LAMAL1 ,MFHAS1 ,ATRNL1, TIAM2 ,BMP7 ,DLG5
,GAPVD1,GABRA2,0R2T2,ZMYND11 , TMEM25,GRM3 ,ADGRF5, 0R4
N2,PDGFC,PLIN2,PPP1R13B,ABL2,RFX2,PARPBP,EYAL,SLIT2
,CNOT7,KCTD8,PLCL1,ERBB4, 1L20RB,FAM3B, TRHDE ,ROBO1, 1
RAG1,NUF2,PRKCQ,NDRG1,SORCS2,SIPA1L3 ,MGMT ,NLGN1,SHL
D2,NOS1,GLDC,ASI1C2,EFNA5,GAS2L1 ,ARHGEF11 ,MTREX,SLIT
3,DTNA,ESR1,MY09B,CYP2C8,CACNA2D1,NYAP2, IGLC3, 1QCJI-
SCHIP1,ADGRG7 ,SKAP2,PRLR,AGO3,HTT ,RAD51B, CAMK1D,PIK
3R3,MACROD2,FER,EYA2,CCR2,STARD13,CHFR,EPS8,0ARD1,S
EMA4B, IGHV10R21-

1,HRH1,GR1A4,ROCK2,RORA, IL16,DMRT1,CDCA5,PPP1CB,RGS
8,RAB31,PDK1,HERPUD1,NCOAG,COL4A3 ,RGS7 ,KIF7,GNG2,FS
TL4,BARD1,PNPLA3,STK3,DEPTOR, ZNF423,RSU1,PNPLA8,HNR
NPU,APCDD1, IGF1R,PRKAG2,GL12,THRB,AKAP13,MORC3,DNM1
L

G0:00
50896

response
to
stimulus

1.61366
1512967
3651e-
18

NOTCH2,BCAR3,BRINP3,MTOR,CNTN4 ,NSG1,SGCD,WWC1, IMMP2
L,GARNL3,LRP12,PTPRD,SLC24A2 ,ANKS1B,MYO9A,ULK2 ,NLK,
LONP2,FTO,KSR1,ZNF236,PLCB1,ZNF536,MX2, TAFA5,PIEZO2
, TENM4,DLC1,ZDHHC21,PTPRA, ITPR2,RIPOR2,PDE4D,RDX,RP
1,STXBP1,ERC1,RALA, 1L1RAPL2,BCL2,MYO5A,KCNMAL, ARPP2




1,PRDM16,ALDH1A2 ,ARHGAP26,FBN1,F13A1,GPHN,CDH8,CHRN
A7,DCDC1,GPR158,R0B0O2,RIMS1,PIK3C3,EPC2,SPIREL1, TENM
3,GABRB3,ZEB1,AKR1C3,RARB, FGD4,SPRED1,ENPEP ,MYO1E,P
LPPR1,USH2A,CEP192 ,MINAR1,CDC42EP3,LAIR1,RIMS2,ALK,
AUTS2,ADGRE1,MCTP1,PJA2,BABAM2 ,PAPPA2 ,ERBIN,ERCC6L2
,RHPN2,HLCS,RIN2,ANO6 ,CACNG2,DLGAP1,GLYAT ,NAALADL2,
MLLT3,EGLN3,GPC6,SUSD4 ,CNTNAP2 ,MAP3K9,MYO3B,APC,HHL
A2,PLPPR5,DSCAM,CRKL , ILDR2,SOX5,SETD2,ERG,ARHGAP24,
TNIK,SLC4A10,PTPRJ,KDM4C ,NEK4 ,DOCK10, EGFR,DENND1A,U
SP14,ANGPT1,BACH1,MACF1,PRKACB,NEK7 ,RGS3,NCOR1,RNF2
20,HMCN2,DOCK2 ,UGT3A2,NEDD4 ,MYOF ,MAML2,SCAI ,CRB1,NS
MCE2,BCL11A,SOX6 ,FAM83F,PSMB2,SGMS1,GRI1K3,CHSY1,CDH
4 ,B3GALT5,NTRK3,RXFP1,C5,PDE1C,ZFAND6,CYP2C9,DKK2,F
LT1,RFC3,RABEP1,MAPKBP1,AOAH,NAT1,GABRB1,DGKI, INVS,
C120RF4,EDAR,GRIA1,NEO1,CNTN6,SLC39A12,SLC8A3, TOM1L
2,PRKD1,TPTE2,PAK1,GMDS ,EPHA7 ,CTNNAL1,NCOA7 ,CHRM3,A
DSS2,GRAMD1B,RALGPS1, SPEN,RAPGEF2,PELI2,LRP2,ADGRB3
,RUNX2,ARSB,FGF12,GABRAG ,,CPS1,TAOK3,0NECUT1,CPEB4, T
MEM38B , ADAMTSL1,BCKDHB,PRICKLE2 ,UBE2L3, TAFA4 ,BTBD11
,PTPRN2,CCL28,SMYD3, IGLV10-

54 ,PATJ,HERC2,GRM7 ,RPTOR, TMEM117,GHR,COL4A2 ,RALGAPA
1,RAPGEF5,PPP1R12B,TRPM1,ADAM10,HDACY, IL1R1 ,APBB2,A
PP ,RPS6KA2 ,SAMSN1,KYNU,CACNA1C,MTUS1,DCLK1,STAU2,GA
BRG2,DOCK8,TMC1 ,MAPRE2,USP18,SEMASA,SYT1,VCL ,ARHGAP
44 ,NTF3,ACER2,NDUFAF2,CD2AP ,AURKA,ST18,PYGO1,SLC8AL
,HERPUD2 ,PTPRR, TAFA2 ,MARCHF1 ,ABCG8, PLGRKT , ECPAS, KAN
K1,MAP4K4 ,ABCD2,BMPR1B,FMN2,PCSK6 ,AKAP6 ,HOMER2 ,CTNN
A2 ,HADHB,ARNT ,RAB8B, PAK3,RFTN1,PDE1A,KCNK10,LARP1, 1
TPKB,RGS20,PDE10A,UBE2E2 ,RAP1GDS1 ,HHAT ,RNLS,KICS2,N
BN,CUBN, IFT57, INTS7,SUSD6,PRKCZ ,BTLA,GRB10,RYR3,MSH
6,MCPH1,ARHGAP32,FER1L6,RGS9,HECW1,DEFA3,MRTFA,DUSP
22,YAP1,SEM1,WDR70,PPM1L,SHC4,BRINP1,MAPK1,MGAT5,HR
H2,ABCD3,SGTB,USP25,ALCAM, PLG, PAPPA,PDGFD,SYT10,ZNR
F3,PPP1R1C, ITGBL1,ARHGEF17 ,NRG3,UBE20,NCAM1,GFRAL,S
YCP1,NIPBL,SLC16A1,SPIDR,GABPA,MICU1,CORO2B,CARD18,
CHD6,STK38,PTPN13,CHN1,HRH4,SORCS3,MYLK3,ACSBG1,GLP
2R,PAFAH1B1,ATF6,EFEMP1,TM7SF3, ITGB8,TLK1,TPM1,NF2,
CNKSR2,GRIK4 ,WDFY4 ,HIVEP1,CTNNAL,PPP1R9A,MOB3B,BIRC
6,AKAP9,KLF15,RASGRF2,PPARA,MEIS2 ,NFIB,ERMP1,PRTG,R
GL1,SYNJ1,NR5A2,ADAMTS3, TIAM1,ARAP2 ,GRM1,RSRC1,PTPR
K,ARHGEF12,GABRG1,ENAH,PAKS5,TRERF1,PCDH11Y , PPP2R5E,
PLA2R1,SEMA3C,DAPK1,SLC24A4 ,SEC14L1,VPS13C, TMEM108,
ACSM2B ,WDHD1,STK32B,MAGI1,ALPK2,JARID2,SCN2A,RICS8B,
SORCS1,DNAJC15,CPE,EVC2,DYSF, IL34,ANK2, TANC1,ADGRV1
,MELK,BCAS3,RYR2,BBS2,WNT9B,0R4F6 ,NKG7 , SEMAGD ,DUSP1
6,SMARCA4,USP8,PARD3,MAPKAP1,EFTUD2,PIAS1,TBC1D5,SP
G21,BLK,TNR,GRM8,DST,CXADR,DOCK4 ,MBD5,ATRX,NUAK1,PT
PRT,ELAVL4 ,ABL1,PTPN12,HDAC4,0XR1,SLC1Al,PRKAAL,GAS
2,KCNH1, ITGB3BP,LRFN5,DROSHA,APBB11P,APLF,NFAT5,MAS
T4,GUCY1A2,SLFN11,RAP1A,MORC1,MY010,GPC5,CAMK4 , INPP
5A,FGF10,ZC3HAV1,GRID2,LATS2,NRG1, INO8OD, GSG1L ,ASPM
,AP3B1,DENND2B,RASGRF1,MUSK,KIR3DL2,ZNF675,GNG7 , SMA
RCAD1,SH3GL3,PRKCE, FOXK2 ,NXN,WNK2 ,ESRRG, DGKB ,USP33,
DENND4C,CERS6,FBN2,CD44 ,RGS12,PTPRO,EGF,ABCC9,P2RX6
, TR10,PDE3A, EXT1,NSMAF,LNPEP, LIMD1,SPRED2 ,RPS6KA3,C
TNND2 ,MARCHF8 ,ATP8A2,SCG5,MTMR3,PTPN2, TRIMS,PLXNA2,
MCF2L ,0R4F15,ATXN3,RFC1,HTR2C,CLEC16A ,ARHGEF7,CD96,
AMBRA1,RFTN2,LTBP1,STK38L,ZFYVES,PKHD1L1,0PRM1,ABCC
4 ,HTR2A,BIN2,PLCXD3, FANCM, FANCA,CYBRD1, INPP4B,CNNM4
,KREMEN1,STAC, SEMA3E ,MARK2 , GCSAML ,GMPR,, TMEM67 , ALPL,
FHL2 ,ADGRA3,CNIH3,PUM1,TMOD2 ,MSH2, IGLV2-

14 ,GNAL ,EPHA6,ANKRD17,RELL1,HIPK3,EPN2,KCND2,EVC,GR
K3,CD163,KNDC1,SPSB4,CLSPN,NOS2,AFG3L2,CPNE4 ,MOSMO,
GFRA2 ,MNAT1,TMEM116,RBBP8,MDFIC,ADAM12 ,ANK3,EMILIN2
,HMGA2,GBP6,CCND3,BCL11B,VPS41,DOCK5,F5,ECE1, STK32A
, IGLV3-




27,CREM,MBP,PLCE1,TGFA, IL17RA,ANKFN1,HIP1,CRIM1,PRR
5L,GSR,CAPN5,VAV1 ,MSRA,FBX032,TJP1, LDLRAD4 ,NPHP4,CN
TN1,HLA-

B,FKBP5, 1QSEC1,SNX3,CACNAL1I ,BRCA2,DISC1,DNER,BLM,AS
B7,WDPCP,NRK, SEMA3A ,MAGI3,HSF2BP,ADCY10,PSG8,STRN, A
GL,0R9Q1,BMP2,RC3H2,UNCS5D,PSG9,CDC42BPB,SOGAL,SCN11
A,MSR1,VRK1,GNAI1,RALGAPA2,TBC1D4,RANBPO,TTR,RIN3,B
MP2K, TMEM161A, SEMA3D ,NETO2,PDEGC,CABIN1,POLR3A, LEMD
3,RELN,ARHGAP42 ,HMGB1 ,GNAQ, FGF9 ,NFATC2, SH3BP5,SLC23
A2,POLR2M,ZNF106 ,MYOM1, TRAF3,PRG4,UNC13B,TTC21B,DST
YK,UIMC1,DOCK1,TSPAN2,RAP1GAP, SRGAP2 ,DRAXIN,ATF1,CC
DC186,SLAMF1,SMARCA2 ,ETS1,FAM83B,GL13,CGAS, SMARCC1,
SNX6 ,AFF3,SLCO9A4 ,GABRR2,SMOC2 ,,PCP4,CNKSR3, CASP5,GRI
K2, 1DE,WDR12 ,MCTP2,CUL1,MYEF2,ZFYVE26,PSD3,GAREM1, L
AMC1,NEK10,MOB1B,ATF2,CYLD,UMODL1,BBS4,MAPK81P1,MX1
,PSG6,COL5A1,GABBR2,PSIP1, ITGA9,CFTR,KPNAL,UBASH3A,
RGMB,NEU3,KITLG,DNAJC7 ,CAMTA1,UBR1,DCC,CHRM5 ,MAP4K3
,SLC30A10,RCAN1,RORB,CHAF1A,DAB1,SELENON,RB1CC1,MYO
3A,AKAP10,PTPRE,PRKN,MTMR2, TBX20,DLGAP2 , AFAP1 ,MAPK1
0,DACH1,PCDH15,DPF3,LYST,NGEF,GRIN2A,ARIDS5B, TXNRD2,
WSB1,USP43,TRPM6,CDH23, LALBA, PRKCH, PKP1 ,HUNK, TG, IL6
R,ALS2,RACGAP1,NLRC5,0R51E1,ACO1,MKNK1,DOCK9,SNX25,
DMC1,FBLN5,0SCP1,LCE3B,SHISA9, PDE6GA,COPS8,SHANK2 ,ST
8SIA1,MAP7,USP7,VAV3,PSMAL,ENPP3,HAAO, IGLVS5-

45 ,MESD, SOX30,MOK,KIR2DL4 , ARHGEF28 ,RALB,NPAS2 , ADGRG
6,ROCK1,LYN,VCAM1,SEL1L,ARHGAP28,ARHGAP31,CTSB,EIF2
B3,TLDC2,SLC44A2,GSTA3,SLC15A2,DTX1,TENM2,0V0L2,ZBT
B33,ADA2,NTN1,CHKA,PLCB4 ,ZFHX3,FANCL ,DPYSL5,SLC13A5
,RRAGD, SUPT16H,ARID1B,CRACR2A,RNF152,0TUD7A, INSR,CU
L5,DMBT1,0R7A17 ,BMF,YTHDF3, TFF1,DEDD2 ,NEK6,GRI1D1,SH
ROOM3, XRCC4 ,NMU,, ARFGEF1,GAST ,SNAI2,ASH1L , IGHV3-
74,B1D,S1AH2 ,ABCA4 ,TRABD2B,UFD1 ,RXRG, ERN2 ,GABRG3,MB
TPS2,FLNB, TRIM58,TIAL1,TOM1, 1F144,PLPP4,NREP ,ZDHHC1
7,NSD2,SH3GLB1,CD9,CARD10,RALGPS2,JCAD, OR4K2 ,SAMHD1
, IFT81,ENPP1,RASGRP1, 1GSF11,PXDNL,NDRG2 ,CSNK2A1 , BMP
5,PWWP3A,KCNC1,CSF1,GHRH,HDGFL3,BCL2L1,SERPINBY9,CTD
P1,HCN1,PRKG1,LAMA3,ASB4,GRIN2B,ST13,GRB14, INO80,FA
NCB,GPR156, 1GHV2-

70D,DHRS3,SMADS5,CELF4 ,ABCG1,0R4C46,FOXN3,SLC40A1,PR
AME ,HADHA, TNN,PSAP ,MED1, IPCEF1,CDC14B,PCNT,ATRN, IL3
3,AJAP1,GPRC5C,ROR2,CFH,PPP2R2A KL ,RASGEF1C,BANK1, L
MX1A, IL10,ACTR2,0R1L6,SFPQ,PTH,SOSTDC1, PRKAA2 ,CSF2R
B,DIRAS2,TRAV8-

6,NDC80,PACRG,ABHD2, ITPRIP,VSTM2A,VASP,,PLA2G4A ,RAB1
2,1QGAP1,RPS12,REG4,PRB3,CAMLG, TEAD1 ,MORC2,SREBF2,Y
BX3,AIMP1,THNSL2,FYB2,NRXN1,PCID2,HIPK1,DGKK,CD70,C
IBAR1,PBLD,FICD,CACYBP,CADM1,PEG10,NET1,SIPAL1L2,TWI
ST1,AKT3,ALKAL2,JAK2,VSX1,RPF2,FSTL1,CHCHD6,ZBTB38,
SVEP1,MADD,HCRTR1,PTGS1,CELSR2,PRSS2,FH,TDP1,CREBBP
, TNKS,GORAB,PCNA,UFL1 ,ADAMTS5 ,NFKBIA,PRKCB,0R2T3,GO
T2,ABCC8,TRGJ1,ANXA4 ,MT1HL1,ZC3H15,ANP32A,RFC2,BRD4
,SMPD4 ,NEDD9,0LFM4 ,NRBP1, ITGAG6,ATP2B1,GAP43,ASS1,GR
IP1,1GHV10R15-
9,ADGRE3,ADCY9,PPP1R17,CNIH1,MAST2,ERLIN2,0TOP1,CID
EA,ARFGEF3,BBS9,EXT2,EXOC1,KRT6A,SLC6A1,GID8,STAT1,
BRMS1L,NDFIP2,NR2C1,MAP2K6 ,CMTM7 ,DGKG, SHROOM2 , SLC6A
11,MARCHF6 ,MTPN,ABI11, IMPACT,CCBE1,PARK?7 ,ADAMTS18 ,MA
PK8, 1TGA4,TOP3A,FBXL17,UBL7 ,UBE2J2,ADCYAP1R1 ,MTF2,C
SMD1,NCAPG2, TMOSF4 ,RAPGEF4,0R6C75,ASB2 ,MYOCD ,HMCN1,
MYH13,CYFI1P2,HNRNPM,ACACA ,ASCC2,EFHB,0R13C9 ,MEF2C,A
DGRB1,RXRA,WNT7A,RBPMS2 ,MAP3K5,NDFIP1, IKBIP ,MAP3K4,
TRIM43B,S100B,TRIM43,ATP6V1C2,C160RF72,PKN2,RADS1AP
1,0R10H2,PDE2A,RAB38,LRRC2,SDCBP ,NECTIN1,DSG1,JPT2,
SPPL2B,NSMCE1, TRAV8-
1,WWOX,PASK,NCK1,FGR,CDCA8,PPP2R3A,DNMBP, TRIM23,CXC
L2,TOP1,C2, 1IFNAR1,RNF8,GNG12,EPHA4,CYTH4,GABRAS ,MEC




OM,NTRK2, IL1RAPL1,LHX9,ADAMTS9,WNT2B,COLEC12,TNNI1,
OCLN,POSTN,CD101,SHISAG6, IL17RD,FBX031,AKAP11,GRIK1,
PRKAB1,DTHD1,MVB12B,PTK2,ERP27 ,MARK4 ,CDH5,CD5L, TPH2
,RCAN2, ANKRD6 ,APOL2 ,NFKBID,ARHGAP12,CLDN18,DIAPH1,F
EZ2,INIP,LAMB1,DEFB116,APIP,CYFIP1,UBE3A,APOL1,SEMA
4D,PITPNC1,MC2R,ZBTB20,FAT4, IMPA2 ,AKR1B1,C9,WNT5B,R
ASGEF1B,AMFR,SAXO01,SCARAS5 ,NENF,SH2D1B,PTGFR, ZFYVEL,
ORA4L1,SANBR,PLCZ1,NOS1AP,MTTP,FCRLA,DIDO1,TPTE, SORB
S2,CNKSR1,CCDC88A,GPR55,NSUN2,CHCHD2,, SLC5A1,CDC45,0
R11G2,BICD1,TNFSF11,FYN,BUB1,PPM1F,ADGRL2,ARL13B,SD
E2,RBMS3,HDAC2,SLF1,SH2D3C,DOCK3,ALB,DOKS5, IGLV4-
3,ZFYVE28 ,MAPK9,CRTAM, APELA, TRPM3 ,DEFB108B,ROR1,OPA
3,FUT8,TET1,ARNT2,ASB3,CDH2,CNTN5, ITGA8,SEL1L2, FBXL
20,RADYSA,PHLPP1,GPR137B,EPHB1,EYS,RP1L1,GRM5,RAI14,
RPS6KAS5,TBC1D1,LRRC69,PTPRG,PI1D1,NRP1,SDK1,PRKCA,GB
P4 ,NLRP4,FAIM,SAMD12,FAAP24 ,FHIT, ITGAL1,RNF138,RC3H1
,NRIP1,POR,MCC,SUPT3H,BCR,NRXN3,ELMO1,RGS6,RERG,KIF
16B,SNRK,C140RF39,ELP2,FBLN1,STK36,NSG2,MB,RAG1,B9D
1,RRAS2,GNA14,BMPER, PRDM15, SRGAP3 ,MACROH2A1 ,MITF,EP
HB2,CSNK1G1,CD38,EYA4,CDK14 ,MET ,SPPL3,DLG2,CDH17,CD
H13,STXBP4,SERPINB2,CACNG3,ATG5,MAGI2,PRDM11 ,MLIP,F
LRT2,MYB,KALRN,SLC1A2,GNAS, LAMAL1 ,MFHAS1 ,ATRNL1, T1AM
2,BMP7,CHIT1,DLG5,GAPVD1,GABRA2 ,0R2T2 ,AK3,ZMYND11, T
MEM25 ,GRM3,ADGRFS5,0R4N2,PDGFC ,WDR41 ,PLIN2,PPP1R13B,
ABL2,MMP26 ,RFX2,PARPBP ,EYA1,SLIT2,CNOT7,KCTD8,CCDC1
41,PLCL1,ERBB4, IL20RB,FAM3B, TRHDE ,ROBO1, IRAG1,NUF2,
PRKCQ,NDRG1,SORCS2,S1PA1L3,TRDN,MGMT ,NLGN1,SHLD2 ,NO
S1,SLC6A3,GLDC,ASIC2,EFNAS5,TCF12,GAS2L1 ,ARHGEF11 ,MT
REX,RAB27A,SLIT3,DTNA,ESR1,MYO9B,CYP2C8,L0XL2,CACNA
2D1,NYAP2,1GLC3, IQCI-
SCHIP1,ADGRG7,SKAP2,PRLR,AGO3,HTT,FOXB1,RAD51B, CAMK
1D,PIK3R3,MACROD2 ,HLA-
F,FER,EYA2,CCR2,RPGRIP1,STARD13, IGLV3-
1,A2M,CHFR,EPS8,0ARD1, SEMA4B, IGHV10R21-
1,HRH1,GRIA4, IGLV2-

18,R0OCK2,PRDM1,RORA,STMP1, IL16,DMRT1,CDCAS,PPP1CB,R
GS8,RAB31,PDK1,HSPG2,PTPRQ,HERPUD1,NCOAG6 ,HSD17B2,CO
L4A3,RGS7,KIF7,GNG2,FSTL4,BARD1,PNPLA3,STK3,DEPTOR,
ZNF423,RSU1,PNPLA8,HNRNPU,APCDD1, IGF1R,PRKAG2,GLIZ2,
THRB,AKAP13,MORC3,DNM1L

GO:01 | regulation | 3.64256 | MTOR,SPOCKL,PTPRD,LRRC4C,ULK2,RIPOR2,RDX,RP1,RALA,R
20035 | of plasma | 6335414 | 0BO2,TENM3,SDCCAGS,MINARL,CDC42EP3,ALK,AUTS2, CARMIL
1,NEGR1,MAP4 ,APC, PLPPR5, DSCAM, CRKL , ARHGAP24 , TNIK , MA
membrane 852€-18 | 21 "\EDD4,BCL11A.CDH4,NTRK3, SLC39A12, PRKDL , PAKL , EPH
bounded A7 ,RAPGEF2,ADGRB3,ARSB, SEPTINO, NEDDAL , STAU2 , SEMABA,
cell ARHGAP44 , SRGAP2C , F1G4, KANK1,CTNNA2, PAK3,DIP2B, TRPC5
projection ,DNM3,HECW1,COBL , YAP1,FAT3,CHN1, PAFAH1B1, TIAM1, SEMA
organizati 3C,BCAS3, SYNE2, SEMABD, TNR, ELAVL4 , ABL1 ,HDAC4,SDC2, RA
on P1A,MYO10,GRID2,CD44,PTPRO, ATP8A2 , PLXNA2 , ARHGEF7 KR
EMEN1 , SEMA3E ,MARK2 ,KNDC1,MBP,PLCE1,FUT9,CNTN1, SNX3,
PDLIMS5,DISC1,WDPCP, SEMA3A, SEMA3D,RELN,UST,RAP1GAP, P
LS1,NIN,DRAXIN,ATF1,MAP2,CYLD,BBS4,DCC, DAB1,NGEF,TO
X,LYN, TENM2,NTN1,DPYSL5, TANC2,,BMP5,GRIN2B, TNN,ROR2,
ACTR2 ,MAP6 ,NRXN1,ANLN, ALKAL2 ,USH1C,NEDD9, I TGAG , GAP4
3,DGKG, CEP120,WNT7A, FBXWS, NCK1 , EPHA4 , NTRK2, IL1RAPL1
,OCLN,FBX031,MARK4,CYFIP1,UBE3A, SEMA4D, SAXO1,CCDC88
A,ADAMTS16, FYN,HDAC2 ,NCS1,ROR1, HECW2 ,CDH2 ,PTPRG,NRP
1,CHODL ,CUX1,EPHB2,CD38, PPFIA2 ,ATG5,MAGI 2, KALRN, TIA
M2,BMP7,ABL2,SLIT2,ROBO1,NLGN1, EFNA5S,NTNG1, HTT, CAMK

1D, FER,EPSS, SEMA4B, CSMD3, WASHC1 , FSTL4, IGF1R
GO:00 | regulation | 3.70703 | MTOR,SPOCKL,PTPRD,LRRC4C,MY09A,ULK2,RIPOR2,RDX,RP1,
31344 | of cell 2494821 | RALA,ROBO2,TENM3,SDCCAG8,MINARL,CDC42EP3, ALK, AUTS2,
- - CARMIL1,NEGR1,MAP4 ,APC,PLPPR5 ,DSCAM, CRKL , ARHGAP24 , T
projection | 488e-18 | "\ r 1 NEDDA.BCL11A .CDH4 ,NTRK3, SLO39A12, PRKDL, PA
gzganlzatl K1,EPHA7 ,RAPGEF2,ADGRB3,ARSB, SEPTIN9,NEDD4L ,STAU2,S

EMASA, ARHGAP44 ,SRGAP2C,FI1G4,KANK1,CTNNA2 ,RAB8B, PAK3




,DIP2B,TRPC5,DNM3,HECW1,COBL, YAP1,FAT3,CHN1,PAFAH1B
1,TIAM1,SEMA3C,BCAS3,SYNE2,SEMAGD, TNR,ELAVL4 ,ABL1,H
DAC4,SDC2,RAP1A,MY010,GRID2,CD44 ,PTPRO,ATP8A2 ,PLXNA
2 ,ARHGEF7 ,KREMEN1 , SEMA3E ,MARK2 ,KNDC1,MBP,PLCE1,FUT9
,CNTN1,SNX3,PDLIMS,DISC1,WDPCP,SEMA3A,SEMA3D,RELN,U
ST,RAP1GAP,PLS1,NIN,DRAXIN,ATF1,MAP2,CYLD,BBS4,DCC,
DAB1,NGEF,TOX,LYN, TENM2,NTN1,DPYSL5,TANC2,BMP5,GRIN
2B, TNN,ROR2,ACTR2 ,MAP6 ,NRXN1,ANLN,ALKAL2,USH1C,NEDD
9, ITGA6,GAP43,GRIP1,DGKG,CEP120,WNT7A,FBXW8 ,NCK1,EP
HA4 ,NTRK2, IL1RAPL1,0CLN,FBX031,MARK4,CYFIP1,UBE3A,S
EMA4D,SAX01,CCDC88A,ADAMTS16,FYN,HDAC2,NCS1,ROR1,HE
Cw2,CDH2,PTPRG,NRP1,CHODL ,CUX1,EPHB2,CD38,PPFIA2,AT
G5,MAGI12,KALRN, TIAM2,BMP7 ,ABL2,SL1T2,ROBO1,NLGN1,EF
NA5,NTNG1,HTT,CAMK1D,FER,EPS8,SEMA4B,CSMD3,WASHC1 , F
STL4,IGF1R

G0:00
07165

signal
transducti
on

5.23567
4510414
1425e-
18

NOTCH2 ,BCAR3,MTOR,NSG1,SGCD,WWC1,GARNL3,LRP12,PTPRD
,SLC24A2 ,ANKS1B,MY09A ,ULK2 ,NLK,KSR1,PLCB1,ZNF536,TA
FA5,TENM4,DLC1,ZDHHC21,PTPRA, ITPR2,RIPOR2,PDE4D,RDX
,RP1,ERC1,RALA, 1L1RAPL2,BCL2,PRDM16,ALDH1A2 , ARHGAP2
6,FBN1,CHRNA7,DCDC1,GPR158,R0B0O2,RIMS1,PIK3C3,TENM3
,GABRB3,ZEB1,AKR1C3,RARB,FGD4,SPRED1, ENPEP ,MYO1E,PL
PPR1,MINAR1,CDC42EP3,RIMS2 ,ALK,AUTS2 ,ADGRE1 ,MCTP1,P
JA2 ,BABAM2,ERBIN,RHPN2,RIN2,ANO6 ,CACNG2 ,DLGAP1 ,MLLT
3,GPC6,MAP3K9,APC,HHLA2 ,PLPPR5,DSCAM, CRKL , ERG, ARHGA
P24 ,TNIK,PTPRJ,KDM4C,DOCK10,EGFR,DENND1A, ANGPT1 ,MAC
F1,PRKACB,RGS3,NCOR1,RNF220,D0CK2,NEDD4 ,MAML2, SCAI ,
FAM83F ,SGMS1,GRIK3,CHSY1,NTRK3,RXFP1,C5,PDELC,ZFAND
6,DKK2,FLT1,RABEP1,MAPKBP1,GABRB1,DGKI, INVS,EDAR,GR
1A1,NEO1,CNTNG6,SLC39A12,SLC8A3,TOM1L2 ,PRKD1, TPTE2,P
AK1,GMDS,EPHA7 ,CTNNAL1,CHRM3,RALGPS1, SPEN,RAPGEF2,P
EL12,LRP2,ADGRB3,RUNX2,FGF12,GABRAG, TAOK3,0NECUT1,C
PEB4,TMEM38B,PRICKLE2, TAFA4,BTBD11,CCL28,PATJ,GRM7,
RPTOR, TMEM117,GHR,COL4A2 ,RALGAPA1 ,RAPGEF5,PPP1R12B,
TRPM1,ADAM10, IL1R1,APBB2,APP,RPS6KA2,CACNALC,DCLK1,
GABRG2,DOCK8 ,MAPRE2,USP18, SEMASA ,ARHGAP44 ,NTF3,ACER
2,CD2AP,AURKA,ST18,PYGO1,SLC8AL1 ,HERPUD2 ,PTPRR, TAFA2
,ABCG8,KANK1,MAP4K4 ,BMPR1B, FMN2 ,PCSK6 , AKAP6 ,HOMER2,
ARNT,PAK3,RFTN1,PDE1A,KCNK10,LARP1, ITPKB,RGS20,PDE1
OA,RAP1GDS1,HHAT,KICS2 ,NBN, IFT57, INTS7,PRKCZ,BTLA,G
RB10,MSH6 ,ARHGAP32 ,RGS9,HECW1 ,DEFA3,DUSP22,YAP1,PPM
1L,SHC4 ,MAPK1 ,MGAT5,HRH2 ,ALCAM, PDGFD, ZNRF3, PPP1R1C,
ITGBL1,ARHGEF17,NRG3,UBE20,NCAM1,GFRAL,STK38,PTPN13
,CHN1,HRH4 ,SORCS3,GLP2R,PAFAH1B1 ,ATF6,EFEMP1, ITGBS,
TLK1,NF2,CNKSR2,GRIK4 ,HIVEP1,CTNNA1,PPP1R9A,MOB3B,B
IRC6,AKAP9,KLF15,RASGRF2,PPARA,ERMP1,RGL1,NR5A2 , ADA
MTS3, TIAM1,ARAP2,GRM1,PTPRK,ARHGEF12,GABRG1,PAK5, TR
ERF1,PCDH11Y,PPP2R5E,PLA2R1,SEMA3C,DAPK1,SLC24A4 ,SE
C14L1,TMEM108,STK32B,MAGI1,ALPK2,SCN2A,RIC8B, SORCS1
,CPE,EVC2,1L34,ANK2,ADGRV1,MELK,RYR2,BBS2 ,WNT9B,0R4
F6,NKG7 ,SEMAGD ,DUSP16, SMARCA4 ,USP8,PARD3 ,MAPKAP1,PI
AS1,SPG21,BLK,GRM8,DST,DOCK4 ,MBDS ,ATRX,NUAK1,PTPRT,
ABL1,PTPN12,HDAC4,SLC1A1,PRKAAL1,GAS2 ,KCNH1, ITGB3BP,
APBB11P,APLF,NFAT5,MAST4,GUCY1A2,RAP1A,MY010,GPC5,C
AMK4 , INPP5A, FGF10,ZC3HAV1,GRID2,LATS2 ,NRG1,GSG1L ,AS
PM,AP3B1,DENND2B,RASGRF1,MUSK,ZNF675,GNG7,SH3GL3,PR
KCE ,NXN,WNK2 ,ESRRG,DGKB,USP33,DENND4C,FBN2,CD44 ,RGS
12,PTPRO,EGF,P2RX6,TR10,PDE3A,EXT1,NSMAF, LNPEP,LIMD
1,SPRED2,RPS6KA3,CTNND2,SCG5,PTPN2, TRIMS,, PLXNA2 ,MCF
2L ,0R4F15,HTR2C,CLEC16A ,ARHGEF7,LTBP1,STK38L ,ZFYVE9
,OPRM1,HTR2A,PLCXD3, FANCA, INPP4B,KREMEN1,STAC, SEMA3
E,MARK2,GCSAML ,FHL2 ,ADGRA3,CNIH3,PUM1, TMOD2 ,MSH2 ,GN
AL ,EPHA6,ANKRD17,RELL1,HIPK3,EPN2,EVC,GRK3,KNDC1,SP
SB4,CLSPN,NOS2 ,MOSMO, GFRA2 , TMEM116,RBBP8 ,MDFI1C, ADAM
12,ANK3,HMGA2,CCND3,DOCK5,ECE1, STK32A, CREM,MBP ,PLCE
1,TGFA, IL17RA,HIP1,CRIM1,PRR5L,CAPN5,VAV1,LDLRAD4,N
PHP4,CNTN1, 1QSEC1,SNX3,CACNA1l ,BRCA2,DISC1,DNER,BLM




,ASB7 ,WDPCP ,NRK, SEMA3A ,MAGI3,ADCY10,PSG8,STRN,OR9Q1
,BMP2,RC3H2,UNC5D, PSG9,CDC42BPB,SOGA1,VRK1,GNAI1,RA
LGAPA2 ,RANBP9, TTR,RIN3,BMP2K, TMEM161A ,SEMA3D,NETO2,
PDE6C,CABIN1,LEMD3,RELN,ARHGAP42 ,HMGB1,GNAQ, FGF9 ,NF
ATC2,SH3BP5,POLR2M,ZNF106 ,MYOM1, TRAF3,UNC13B,TTC21B
,DSTYK,UIMC1,DOCK1,RAP1GAP,SRGAP2 ,DRAXIN,ATF1, SLAMF
1,FAM83B,GL13,CGAS,SMARCC1,SNX6,GABRR2,SMOC2,PCP4,C
NKSR3,CASP5,GRIK2, IDE,WDR12 ,MCTP2,CUL1,PSD3,GAREM1,
LAMC1,NEK10,MOB1B,ATF2,CYLD,BBS4,MAPK81P1,MX1,PSG6,
GABBR2, ITGA9,KPNA1,UBASH3A,RGMB ,NEU3,KITLG,CAMTAL1,U
BR1,DCC,CHRM5,MAP4K3,SLC30A10,RCAN1,RORB,DAB1,RB1CC
1,AKAP10,PTPRE,PRKN,MTMR2,TBX20,DLGAP2 ,AFAP1 ,MAPK10
,NGEF,GRIN2A ,ARID5B,WSB1,LALBA,PRKCH,PKP1,HUNK, TG, I
L6R,ALS2 ,RACGAP1,NLRC5,0R51E1,MKNK1 ,DOCK9, SNX25,SHI
SA9,PDEGA,COPS8,SHANK2 ,USP7,VAV3,MESD, SOX30,MOK,KIR
2DL4 ,ARHGEF28,RALB,ADGRG6 ,ROCK1,LYN,VCAM1,SEL1L ,ARH
GAP28 ,ARHGAP31,EIF2B3,SLC44A2,SLC15A2,DTX1, TENM2,0V
OL2,ZBTB33,ADA2,NTN1,PLCB4,DPYSL5,RRAGD,CRACR2A,RNF
152,0TUD7A, INSR,CUL5,0R7A17 ,BMF,YTHDF3, TFF1,DEDD2,N
EK6,GRID1,NMU, ARFGEF1,GAST,SNAI2,ASH1L , IGHV3-
74,B1D,S1AH2 ,ABCA4 ,TRABD2B,UFD1 ,RXRG, ERN2 ,GABRG3 ,MB
TPS2,FLNB, TIAL1,TOM1,PLPP4,NREP,ZDHHC17 ,CARD10,RALG
PS2,JCAD,OR4K2 ,SAMHD1, IFT81,ENPP1,RASGRP1, IGSF11,ND
RG2,CSNK2A1,BMPS5,CSF1,GHRH ,HDGFL3,BCL2L1,PRKG1, LAMA
3,ASB4,GRIN2B,GRB14,GPR156, IGHV2-
70D,DHRS3,SMADS5, CELF4 ,0R4C46, FOXN3, PRAME, TNN, PSAP ,M
ED1,CDC14B,PCNT, 1L33,GPRC5C,ROR2,KL ,RASGEF1C,BANK1,
IL10,0R1L6,SFPQ,PTH,SOSTDC1,PRKAA2,CSF2RB,DIRAS2 ,ND
C80,ABHD2, ITPRIP,RAB12, 1QGAP1,RPS12,CAMLG, TEAD1, SRE
BF2,YBX3,AIMP1,THNSL2,FYB2,NRXN1,PCID2,HIPK1,DGKK,C
D70,CIBAR1,PBLD,FICD,PEG10,NET1,SIPALIL2, TWIST1,AKT3
,ALKAL2,JAK2,RPF2,FSTL1,SVEP1 ,MADD,HCRTR1,CELSR2,CR
EBBP, TNKS, GORAB,UFL1,NFKBIA,PRKCB,0OR2T3,ANXA4 ,ZC3H1
5,ANP32A,BRD4 ,NEDD9,OLFM4 ,NRBP1, ITGA6,GAP43,GRIP1, I
GHV10R15-
9,ADGRE3,ADCY9,PPP1R17,CNIH1,MAST2,ERLIN2,0TOP1,CID
EA,ARFGEF3,EXT2,EXOC1,GID8,STAT1,BRMS1L ,NDFIP2,NR2C
1,MAP2K6,CMTM7 ,DGKG,ABI1,CCBE1,PARK7 ,ADAMTS18 ,MAPK8
, ITGA4 ,FBXL17 ,ADCYAP1R1,NCAPG2 ,RAPGEF4,0R6C75,ASB2,
MYOCD,CYFIP2,EFHB,0R13C9,MEF2C,ADGRB1 ,RXRA,WNT7A,RB
PMS2,MAP3K5,NDFIP1,MAP3K4,S100B,ATP6V1C2,C160RF72,P
KN2,0R10H2,PDE2A,RAB38,LRRC2,SDCBP,JPT2,SPPL2B , WNOX
,PASK,NCK1,FGR,CDCA8,PPP2R3A,DNMBP,CXCL2, IFNAR1 ,GNG
12 ,EPHA4,CYTH4 ,GABRA5 ,MECOM,NTRK2, ILIRAPL1,WNT2B,CO
LEC12,POSTN,CD101,SHISAG, IL17RD,FBX031,AKAP11,GRIK1
,PRKAB1,DTHD1,MVB12B,PTK2,MARK4 ,CDH5,RCAN2,, ANKRDG ,N
FKBID,ARHGAP12,CLDN18,FEZ2, INIP,LAMB1,APIP,CYFIP1,U
BE3A,SEMA4D,PITPNC1,MC2R,FAT4, IMPA2 ,WNT5B ,RASGEF1B,
AMFR,NENF,PTGFR,OR4L1,PLCZ1,NOS1AP,FCRLA,DIDO1, TPTE
,SORBS2,CNKSR1,CCDC88A ,GPR55,NSUN2,CDC45,0R11G2,BIC
D1,TNFSF11,FYN,BUB1,PPM1F,ADGRL2,ARL13B,SDE2,RBMS3,
HDAC2,SH2D3C,DOCK3,DOK5, ZFYVE28 ,MAPK9 ,APELA ,ROR1 ,FU
T8,TET1,ASB3,CDH2, ITGA8,RAD9A,PHLPP1,GPR137B,EPHB1,
RP1L1,GRM5,RAI14 ,RPS6KAS,LRRC69,PTPRG,PID1,NRP1,PRK
CA,FAIM,SAMD12,FHIT, ITGA1,RNF138,RC3H1,POR,MCC,BCR,
NRXN3,ELMO1,RGS6,RERG,KIF16B,SNRK,ELP2,FBLN1,STK36,
NSG2,B9D1,RRAS2,GNA14 ,BMPER,PRDM15,SRGAP3 ,MITF,EPHB
2,CSNK1G1,CD38,EYA4,CDK14 ,MET ,SPPL3,CDH17 ,CDH13,STX
BP4,CACNG3,MAGI2,PRDM11,FLRT2,KALRN,GNAS, LAMAL ,MFHA
S1,ATRNL1,TIAM2,BMP7,DLG5,GAPVD1,GABRA2,0R2T2,ZMYND
11, TMEM25, GRM3 ,ADGRF5,0R4N2, PDGFC,PPP1R13B,ABL2,EYA
1,SLIT2,CNOT7,KCTD8,PLCL1,ERBB4, IL20RB,FAM3B, TRHDE,
ROBO1, IRAG1,NUF2,PRKCQ,NDRG1,SORCS2,S1PA1L3,NLGN1,N
0S1,ASI1C2,EFNAS,ARHGEF11,SLIT3,DTNA,ESR1,MYO9B,NYAP
2,1GLC3,1QCI-
SCHIP1,ADGRG7,SKAP2,PRLR,AGO3,HTT,PIK3R3,FER,EYA2,C




CR2,STARD13,CHFR,EPS8, SEMA4B, IGHV10R21-
1,HRH1,GR1A4,ROCK2,RORA, IL16,DMRT1,PPP1CB,RGS8,PDK1
,HERPUD1,COL4A3,RGS7 ,KIF7,GNG2,FSTL4,BARD1,STK3,DEP
TOR,ZNF423,RSU1,APCDD1, IGF1R,PRKAG2,GL12,THRB, AKAP1
3,DNMI1L

G0:00
50793

regulation
of
developmen
tal
process

1.40411
0495602
0207e-
17

NOTCH2,BRINP3,MTOR,CNTN4 ,WWC1,PTPRD,LRRC4C,SMOC1 ,MY
09A,ULK2,FTO,PLCB1,ZNF536,TAFAS5,ZFPM2 ,TENM4 ,,DLC1,ZD
HHC21,RI1POR2,RDX,RALA,BCL2,FBN1,CHRNA7 ,ROBO2,RIMS1,
SPIRE1,ZEB1,RARB,FGD4,SPRED1,USH2A ,MINAR1 ,CDC42EP3,
RIMS2,ALK,FOXJ2,CARMIL1,RIN2,PARVB,ANO6 ,MLLT3,GPC6,
APC,ZMYM4 ,DSCAM, TCF4 ,CRKL , SOX5, TNIK,KDM4C ,EGFR,RFX3
,CDK12 ,MACF1,NEDD4,BCL11A,SOX6,TMEM182,CDH4 ,NTRK3,C
5,FLT1,SLC39A12,PRKD1,PAK1,EPHA7 ,SPEN,RAPGEF2,LRP2,
ADGRB3,RUNX2,PRICKLE2,GHR,EPB41L3,CO0L4A2,SSBP3,NEDD
4L ,ADAM10,HDAC9,ZHX3,APP,STAU2,SEMAS5A,SYT1,VCL ,ARHG
AP44 ,NTF3,AURKA,CFDP1,SLC8A1,SRGAP2C,FI1G4 ,KANK1, BMP
R1B,AKAPG,ARNT ,PAK3,DIP2B, ITPKB, TRPC5,DNM3, PRKCZ ,HE
CW1,ABCA5,COBL,YAP1,BRINP1,MAPK1,ZNRF3,NIPBL ,GABPA,
FAT3,CHN1,MYLK3,PAFAH1B1 ,EFEMP1, ITGB8,TPM1,NF2,RBFO
X1,CTNNA1,PPARA,MEIS2 ,NFIB,MRTFB,PRTG,SYNJ1,TIAM1,S
EMA3C,AGO2,ALPK2,JARID2,GATAD2B, IL34,BRWD1,ADGRV1,B
BS2,WNT9B,RANBP3L , SEMAGD , SMARCA4 ,PARD3, TNR, CXADR ,MB
D5,ELAVL4,ABL1,HDAC4,PRKAAL1,SDC2,GAS2 ,DROSHA,RAP1A,
GLIS1,MY010,CAMK4,FGF10,GRID2,LATS2,NRG1, INO8OD, ASP
M,AP3B1,ATP11C,ZBTB16,MUSK,ZNF675,SH3GL3,FBN2,CD44,
EGF,TRIO,PDE3A,LIMD1,SPRED2,RPS6KA3,ATP8A2,PTPN2,PL
XNA2 ,HTR2C, ARHGEF7 ,AMBRA1,O0PRM1 ,HTR2A, FANCA ,KREMEN1
, SEMA3E ,MARK2 ,MSH2 ,ANKRD17,LINGO2,SH3KBP1,LUC7L ,EPN
2 ,KNDC1,BICRAL ,AFG3L2,MOSMO,ADAM12 ,EMILIN2,HMGA2,BC
L11B,DOCK5,MBP,TRPS1,CRIM1,TJP1,LDLRAD4 ,HLA-
B,PDLIMS,DISC1,WDPCP,SEMA3A,BMP2,RC3H2,PSG9 ,MSR1 ,GF
11B,BMP2K, SEMA3D,RELN,HMGB1 ,FGF9,NFATC2,UST,SLC23A2
,ANKRD26 ,ESRP1,DOCK1 ,RAP1GAP,PLS1,NIN,DRAXIN, SMARCA
2,ETS1,GL13,SMARCC1,SMOC2,PCP4,MAP2,LAMC1 ,ATF2,UMOD
L1,BBS4,COL5A1,CFTR,NELL1,KITLG,DCC,GTF21,RORB, TADA
2A,DAB1,PRKN,MTMR2,TBX20,DPF3,NGEF,PRKCH, TG, IL6R,RA
CGAP1,HEMGN, TOX, ITSN2,ROCK1,LYN,PLEKHB2,DTX1,0V0L2,
NTN1,ZFHX3,DPYSL5,ARID1B,CASZ1, INSR,SHROOM3,COLQ,DD
HD1,SNAI12,TANC2,RXRG, TRIM58 ,NREP ,NSD2,JCAD, TWIST2,E
NPP1,RASGRP1,BMPS,CSF1,GHRH,BCL2L1,CTDP1, LAMA3,ASB4
, INO80,CNMD, SMADS, CELF4,ABCG1, PRAME ,MYCL , TNN,MED1 ,A
TRN, IL33,AJAP1,ROR2,KL,LMX1A, TMEM178A,1L10,ACTR2,PR
AMEF25,CLSTN2,PTH, SOSTDC1,VSTM2A,MAP6 ,,PALMD,ZBTB7C,
ANP32B, YBX3,NRXN1,PCID2,HIPK1,TWIST1,AKT3,JAK2 ,RBM1
9,CELSR2 ,MELTF,UFL1,NFKBIA,PRKCB,ABCC8,NEDD9,0LFM4,
ATP2B1,GRIP1,AGO1,STAT1,BRMS1L,DGKG,MTPN,PRAMEF2, IM
PACT,CCBE1,MYOCD,MEF2C,ADGRB1 ,RXRA,WNT7A,RBPMS2 , MAP
3K5,NDFIP1,WASF3,FOX06, FBXW8, SDCBP,FLVCR1 ,FGR ,DNMBP
,EPHA4 ,NTRK2, I1L1RAPL1,NUMB, ADAMTS9,WNT2B,CD101,MEGF
10, IL17RD,FBX031,PTK2,CDH5,ANKRD6 ,NFKBID,CLDN18,DIA
PH1,LAMB1,CYFIP1,UBE3A,SEMA4D, JAM2 ,FAT4 ,RUNX1,WNT5B
,ASAP1,PDCL3,GPR55,NSUN2, TNFSF11,FYN,MYL12B,ADGRL2,
HDAC2 ,MAPK9,CRTAM,APELA,ROR1,TET1,HECW2,CDH2 ,NTN4,G
PR137B,EPHB1,GRM5,ADCK1,PID1,NRP1,SDK1,PRKCA, FAIM,R
C3H1,CHODL,POR,BCR,FBLN1,RAG1 ,BMPER, CUX1,MACROH2A1,
MITF,EPHB2,PPFIA2 ,MAGI2,FAM171A1,FLRT2,MYB, KALRN,GN
AS,LAMA1,TIAM2,BMP7,DLG5,NUDT21,DDX6,EYAL1,SLIT2,ERB
B4,SYNDI1G1,ROBO1,PBX1,NLGN1,SHLD2,SLC6A3,ASIC2,EFNA
5,TCF12,EHMT1,ESR1,NTNG1,LOXL2,PRLR,CAMK1D,CCR2,EPS
8,SEMA4B,ROCK2,PRDM1,RORA,ATAT1 ,DMRT1,HSPG2,CSMD3,C
OL4A3,HOOK3,FSTL4,STK3,HNRNPU ,APCDD1, IGF1R,GL12,ATP
10A,DNM1L
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NOTCH2,BRINP3,MTOR,CNTN4 ,SPOCK1,WWC1,PTPRD,SLC24A2,
ULK2,NLK,FTO,PLCB1,ZNF536,TAFA5,SVIL,ZFPM2,L3MBTL4,
DLC1,TNRC6B, 1TPR2,RIPOR2,PDE4D,RDX,STXBP1,BCL2,PRDM
16,ALDH1A2,FBN1,CHRNA7 ,ROBO2,ZEB1,AKR1C3,RARB, SPRED
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1,USH2A ,MINAR1,FOXJ2,CDYL2,CARMIL1,MCTP1,BABAM2,GLI
S3,FANK1,ERBIN,RHPN2 ,MLLT3,MAP4,SPON1,APC,TSHZ3,DSC
AM,RTN1,CRKL, ILDR2,ARHGAP24 ,PTPRJ,KDM4C,EGFR,RFX3,U
SP14,ANGPT1,CDK12,BACH1,PRKACB,RGS3,NCOR1,NEDD4 , SCA
I ,BCL11A,SOX6,TMEM182,GRI1K3,NTRK3,C5,ZFAND6 ,DKK2, FL
T1,THRAP3,MAPKBP1,DGKI, INVS,GRIA1,CRACD,CAST,SLC8A3
,MALRD1,TOM1L2,PRKD1,TPTE2,PAK1,EPHA7 ,NCOA7 ,SPEN,RA
PGEF2,LRP2,RUNX2,TAOK3,0NECUT1,CPEB4, TMEM38B,LDB2,C
CL28,SMYD3,GRM7 ,RETREG1,RPTOR, GHR, THADA, TBCD ,NEDD4L
,ADAM10,HDAC9,ZHX3,ATF71P,APBB2,APP ,RPS6KA2 ,SAMSN1,
CACNA1C,KDM1B,DCLK1,STAU2,DOCK8,USP18,SEMASA,VCL ,AR
HGAP44 ,NTF3,ACER2,PARP15,NDUFAF2,CD2AP , AURKA ,PARN, C
FDP1,ST18,SLC8ALl,PTPRR,SRGAP2C,F1G4,DUX4, SRGAP2B ,KA
NK1,KCNE4 ,MAP4K4 ,ABCD2,BMPR1B, FMN2 , AKAP6 ,HOMER2 ,CTN
NA2,DIP2B,LARP1, ITPKB, TRPC5,RGS20,PDE10A,KICS2,DNM3
,NBN, IFT57, INTS7 ,PRKCZ,GRB10,RYR3, TAF15 ,MSH6 ,MCPH1,
RGS9,HECW1 ,ABCA5,PHF19,DUSP22,YAP1,BRINP1,MAPK1 ,MGA
T5,ADAM22,USP25,PLG,ZNRF3,NRG3,UBE20, SFMBT2 ,NIPBL ,G
ABPA,FAT3,COR02B,STK38,PTPN13,SORCS3,LIMCH1, PAFAH1B
1,EFEMP1,ZNF684,TM7SF3,DCAF1, TPM1,NF2,HIVEP1,CTNNAL
,BIRC6,PPARA,MEIS2,NFIB,PRTG, PTPRK, PAKS5, TRERF1, SEMA
3C,DAPK1,NAV3,SLC24A4 ,SEC14L1,VPS13C,AGO2,PHC3,ALPK
2,JARID2,DNAJC15,GATAD2B,ANK2 ,ADGRV1,ZNF846 ,BCAS3,R
YR2 ,RANBP3L , SEMAGD,DUSP16 ,SMARCA4 ,FABP7 ,PARD3 , MAPKA
P1,TNRC6C,PIAS1,BLK,TNR,CXADR,ATRX,PTPRT,ELAVL4,ABL
1,MX11,PTPN12,HDAC4,0XR1,SLC1Al,PRKAAL,LRFN5,CREG],
L3MBTL3,NBAS,SLFN11,RAP1A,GLIS1,MORC1,TOX3, INPP5A,F
GF10,GRID2,LATS2,NRG1,ASPM,ZNF438 ,ABCB7,ZBTB16,KIR3
DL2,ZNF675,SH3GL3,SETDB2,PRKCE , FOXK2 ,NXN,WNK2 ,FBN2,
Cb44,RGS12,PTPRO,TR10,PDE3A,STXBP6,LIMD1,PEX14,SPRE
D2,RPS6KA3,ATP8A2,PTPN2,PLXNA2,RFC1,HTR2C,CLEC16A,A
RHGEF7 ,AMBRA1,LTBP1,0PRM1,HTR2A,DAZL ,KREMEN1 , SEMA3E
, TAF3,TMEM67 ,FHL2 ,ABHD17C,PUM1, TMOD2 ,HERC1 ,MSH2, IGF
2BP3,ANKRD17,ZNF397 ,HIPK3,CDKN2C,EPN2,GRK3,CLSPN,BI
CRAL ,MOSMO,MNAT1,RBBP8,MDFIC,ANK3,EMILIN2,HVMGA2,CCN
D3,BCL11B,CREM,LYPLAL1,MBP,TRPS1,TGFA,CRIM1,PRR5L ,MY
T1L,TJP1,LDLRAD4 ,NPHP4,PACSIN2 ,HLA-

B, SNX3,NAA35,BRCA2,ZBTB2,BLM, SEMA3A,STRN, BMP2 ,RC3H2
,ATP9A,SOGA1,ZC3H14,GF11B,TBC1D4 ,RANBP9,RIN3, TMEM16
1A, SEMA3D, LEMD3, ARHGAP42 ,HMGB1 ,GNAQ,FGF9,NFATC2, SH3
BP5,MDM1,SLC23A2 ,ANKRD26 ,ETS2,ZNF875,DSTYK,UIMC1,LR
RFIP1,RAP1GAP,SRGAP2,DRAXIN,SLAMF1 ,SMARCA2 ,ETS1,GLI
3,CGAS,SMARCC1,SNX6,CNKSR3,GRIK2 ,ZNF431 ,RERE ,MAP2,B
TAF1,ATF2,HIRA,CYLD,BBS4 ,MAPK81P1,COL5A1,NELL1,UBAS
H3A,NEU3,MRPL13,KITLG,UBR1,DCC,SLC30A10,RCAN1,RORB,
DAB1,SELENON,RB1CC1,PTPRE,PRKN,MTMR2 ,ZNF608,TBX20,D
ACH1,ZNF541,DPF3,NGEF,ARID5B, JPH1 ,ATXN1,PRKCH, PKP1,
FRMD4A ,NLRC5, TFDP1,CNOT6L ,KANK4 ,SNX25,PTPRB,ZFP90,C
OPS8,ZNF124,SHANK2 ,USP7 ,ENPP3,PLAGL1,SOX30,KIR2DL4,
NPAS2 ,ROCK1,LYN,ARHGAP28,ZNF169,DTX1,TENM2,0VOL2,ZB
TB33,NTN1,ZFHX3,DPYSL5,RNF152,0TUD7A,BMF,YTHDF3, TFF
1,DEDD2 ,HECTD1,ARFGEF1,SNAI2,ASH1L,BID,S1AH2, TRABD2
B,UFD1,SP3,ERN2, TIAL1,ELF2,NSD2,CD9,CARD10, TWIST2,S
AMHD1,ENPP1,TP53111, TMEM225,NDRG2,CSNK2A1 ,BMP5,CSF1
,HDGFL3,BCL2L1,SERPINB9,SCAF4,CTDP1,HCN1,PRKG1,GRIN
2B,GRB14,FANCB,CNMD,DHRS3,SMADS, CELF4, TCERG1 ,ABCG1,
FOXN3,SLC40A1,PRAME, TNN,MED1,CDC14B, 1L33,AJAP1,BANK
1,CSDE1,LMX1A,TMEM178A, 1L10,SFPQ,SCML2 ,PRAMEF25,PTH
,SOSTDC1,PRKAA2 ,NDC80,PACRG,ABHD2, ITPRIP ,ETV6, IQGAP
1,CAMLG,ZBTB7C,SREBF2,ANP32B, YBX3,AIMP1,NRXN1,PCID2
,PBLD,PEG10, TWIST1,AKT3,JAK2,FSTL1,ZBTB38,PATL1,CRE
BBP ,MELTF,TNKS,PCNA,SIAH3,UFL1,NFKBIA,PRKCB,ABCC8,A
NXA4 ,RTRAF,BRD4,ZBTB21,NEDD9, I TGA6 ,ASS1,BTG3,ERLIN2
,OTOP1,CIDEA,ZBTB49,AG01 ,MEOX2,SLC6A1,STAT1,BRMS1L,
NDFIP2,NR2C1,DGKG,MTPN,ABI1,CEMIP,PRAMEF2, IMPACT ,PA
RK7,ADAMTS18 ,MAPK8,0AZ2,POU1F1,ADCYAP1R1 ,MTF2,NCAPG




2 ,FOXP2,MYOCD,MEF2C,ADGRB1 ,RXRA,WNT7A ,RBPMS2 ,NDFIP1
,PRDM13,C160RF72 ,MAGEL2,PDE2A,SDCBP ,WWOX,ZBTB25, PAS
K,MLLT1,NCK1,SCAF8,FGR,CDCA8,PPP2R3A,RNF8,EPHA4 ,GAB
RA5,MECOM,DNMT3L ,NTRK2, IL1RAPL1,NUMB,LHX9,ADAMTS9,Z
BTB10,0CLN,SHISAG6, 1L17RD,FBX031, IREB2,PTK2,CDH5, ANK
RD6,ARHGAP12,CLDN18,ASCL3,DIAPH1,FEZ2, INIP,APIP,UBE
3A,SEMA4D , JAM2 ,ZBTB20,RUNX1,AKR1B1,KIRREL1,AMFR,NEN
F,PTGFR,SAMD13,TPTE,PDCL3,SRP9,GPR55,NSUN2,CDC45,BI
CD1,TNFSF11,FYN,BUB1,KDM5A, PCBP3,ZNF705G, PPM1F,, SDE2
,RBMS3,HDAC2 ,AVEN,GON4L ,TBX15,COL18A1,ALB,ZFYVE28,P
ABPC1,CRTAM,APELA,TET1,HECW2,CDH2,RAD9A, PHLPP1,GPR1
37B,EPHB1,GRM5,ADCK1,ZNF705D,RPS6KAS5,SPTB, TBC1D1,PT
PRG,PID1,NRP1,MIDEAS,PRKCA,FAIM,FHIT, ITGA1,KLF12,RC
3H1,NRIP1,POR,MCC,BCR,TUT4,RGS6,RERG, FBLN1,RAG1,BMP
ER,PRDM15,CUX1,SRGAP3,MACROH2A1 ,MITF,EPHB2,SACS,CD3
8,EYA4,AKAIN1,MET,ZNF705B,CDH13,SERPINB2 ,ATG5,MAGI2
,PRDM11,UNK,MLIP,MYB,KALRN,MFHAS1,BMP7,ASTN2,DLG5,T
NFAIP8,ZMYND8,KCTD1,BPTF,BTBD10,ZMYND11, TMEM25,DDX6
,ADGRF5,WDR41,PPP1R13B,ABL2,BACE2,PARPBP ,EYA1,FHOD3
,SLIT2,CNOT7 ,ERBB4, IL20RB,R0BO1,SAMD4A,PBX1,NUF2,PR
KCQ,ANTXR1,NDRG1,SORCS2, TRDN,MGMT ,NLGN1,SHLD2,NOS1,
ASIC2,EFNA5,NSD1,EHMT1,SLIT3,FRMD5,ESR1 ,KDM4B, LOXL2
, 1QCJ-
SCHIP1,SKAP2,PRLR,AGO3,HTT,FOXB1,CAMK1D,PIK3R3,HLA-
F,FER,EYA2,CCR2,STARD13,CHFR,EPS8,JAZF1,ZNF891,SPOC
K3,SEMA4B,PHC2,GRI1A4,ROCK2,PRDM1,RORA,DMRT1,RGS8 ,HE
RPUD1,COL4A3,WASHC1,RGS7 ,HOOK3,KIF7,FSTL4,BARD1,STK
3,DEPTOR,ZNF423,ZNF568 ,HNRNPU ,APCDD1, IGF1R,KCNAB1,P
RKAG2,GL12,THRB,MORC3

G0:00
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NOTCH2,MTOR, SPOCK1,ABCA13,PTPRD, LRRC4C,MY0O9A ,ULK2,P
LCB1,SVIL,DLC1,PTPRA,RIPOR2,RDX,RP1,STXBP1,RALA,IL1
RAPL2,BCL2,LRFN2,CDH8,CHRNA7 ,ROBO2,RIMS1,SPIRE1, TEN
M3,SDCCAG8,MINAR1,CDC42EP3,RIMS2,,ALK,AUTS2,CARMIL1,
MCTP1,PAPPA2,RHPN2,ANO6,NEGR1 ,MLLT3,GPC6,CNTNAP2 ,MA
P4 ,APC,PLPPR5,DSCAM, CRKL ,ARHGAP24 ,TNIK,PTPRJ,EGFR,A
NGPT1,MACF1,NEK7 ,NEDD4 ,MTRF1,NSMCE2,BTBD9,BCL11A,TM
EM182,CDH4 ,NTRK3,PSMA8,CRACD,SLC39A12,TOM1L2,PRKD1,
PAK1,EPHA7 ,RAPGEF2,ADGRB3,ARSB,SEPTIN9,RPTOR,EPB41L
3,TBCD,NEDD4L ,ADAM10,ATF71P,APP ,RPS6KA2,STAU2 ,MAPRE
2,SEMA5SA,SYT1,VCL,,ARHGAP44 ,NTF3,CD2AP ,AURKA,PARN, SR
GAP2C,F1G4,KANK1,MAP4K4 ,AKAP6,CTNNA2 ,RAB8B,PAK3,DIP
2B, TRPC5,RAP1GDS1,DNM3,NBN, PRKCZ ,MCPH1 ,HECW1,COBL,S
ENP6,DUSP22, YAP1 ,MAPK1,NRG3,ANKFY1,SPIDR,FAT3,COR02
B,CHN1,MYLK3,LIMCH1,FMN1,PAFAH1B1,STON2,VPS13D, TLK1
, TPM1,NF2,AKAP9, PPARA,SNX30,SYNJ1, TIAM1,PAK5, SEMA3C
,NAV3,VPS13C,DNAJC15,TANC1,BCAS3,SYNE2,, SEMAGD , SMARC
A4 ,MAPKAP1,TBC1D5, TNR,ATRX,ELAVL4 ,ABL1,HDAC4, PRKAAL
,SDC2,LRFN5,L3MBTL3,RAP1A,MY010,GRID2,PEAKL1,NRG1, IN
080D, GSG1L,CLIP1,ABCB7 ,MUSK,SH3GL3,SETDB2,PRKCE, DGK
B,CD44 ,PTPRO,EGF,PDE3A,STXBP6,RPS6KA3,ATP8A2 ,MTMR3,
PLXNA2,CLEC16A,ARHGEF7 ,ATP8A1,AMBRAL, STK38L ,KREMEN1
, SEMA3E ,MARK2 , TMEM67 ,C100RF90,ABHD17C, TMOD2,LINGO2,
CDKN2C,KNDC1,MNAT1,VPS41 ,MBP,PLCE1,TGFA,HIP1,CRIM1,
FUT9,RUFY2,TJP1,LDLRAD4,NPHP4 ,PACSIN2,CNTN1, IQSEC1,
SNX3,PDLIM5,DISC1,WDPCP, SEMA3A,BMP2,GNAI1,TBC1D4,RE
SF1,RIN3,BMP2K,SEMA3D,RELN,HMGB1,NFATC2,UST ,MDM1,SL
C23A2,UNC13B,RAP1GAP,PLS1,NIN,DRAXIN,ATF1,SLAMF1,SM
ARCA2,SMARCC1,KI1F15,MAP2,LAMC1,FARP1,CYLD,BBS4,COL5S
Al1,NEU3,DCC,YLPM1,DAB1,PRKN,MTMR2,TBX20,AFAP1,DPF3,
NGEF, PRKCH, FRMPD4 ,CNOT6L , KANK4 ,FBLNS, TOX, SHANK2 , USP
7,1TSN2,RALB,ROCK1,LYN,ARHGAP28, TENM2 ,NTN1,DPYSL5,A
RI1D1B, INSR,BMF,NEK6,COLQ,DDHD1, ARFGEF1,PDE4DIP,SNAI
2,BID,TANC2,TRABD2B, TRIM58,FYCO1,SH3GLB1,ENPP1,SNX9
,ANAPC1,CSNK2A1,BMP5 ,HDGFL3,BCL2L1,SCAF4,CTDP1,GRIN
2B, INO80, TNN,ROR2,LMX1A, IL10,ACTR2,SFPQ,CLSTN2, PRKA
A2,SKA1,NDC80,MAP6,VASP, 1QGAP1,TEAD1,MORC2,SREBF2,N




RXN1,PCID2,SNAP91,CENPE,NET1,ANLN,ALKAL2,PRSS2 ,MELT
F,TNKS,ABCC8,USH1C,NEDD9, ITGAG,GAP43,GRIP1,SAR1A,DG
KG,MTPN, IMPACT , PARK7 ,MAPK8 ,MYOCD,CEP120,CYFIP2,MEF2
C,ADGRB1,WNT7A,MAP3K4 ,WASF3 ,MAGEL2,RAD51AP1,PDE2A,F
BXW8,SDCBP ,NECTIN1,NSMCE1,NCK1,SCAF8,CDCA8,EPHA4 ,NT
RK2, IL1RAPL1,NUMB,OCLN,FBX031,EXTL3,PTK2,MARK4 ,CDH5
,MPP7 ,DIAPH1,FEZ2,LAMB1,CYFIP1,UBE3A,PCDH8,SEMA4D,R
UNX1,KIRREL1,SAX01,ASAP1,CCDC88A,ADAMTS16,BICD1,FYN
,BUB1,PPM1F,ADGRL2,HDAC2,SLF1,NCS1,MAPK9 ,APELA,ROR1
,TET1,HECW2,CDH2,EPHB1,ADCK1,SPTB,PTPRG,PID1,NRP1,F
CHSD2,CHODL ,RERG, CUX1 ,MACROH2A1 ,EPHB2, TOGARAM1, SACS
,CD38,AKAIN1,MET,CDH17 ,PPFIA2,CDH13,ATG5,MAGI2,PRDM
11,FLRT2,KALRN,LAMAL, TIAM2 ,BMP7 ,DLG5,ABL2,FHOD3,SLI1
T2,SYNDIG1,ROBO1,NUF2,PRKCQ,ANTXR1,NLGN1,CTTNBP2,AS
1C2,EFNA5,GAS2L1,ARHGEF11,SLIT3,ESR1,NTNG1, 1QCJI-
SCHIP1,HTT,CAMK1D, FER, CHFR,EPS8, SEMA4B ,ROCK2,STMP1,
ATAT1,DMRT1,CDCA5,RAB31,CSMD3,WASHC1 ,FSTL4,C1QL3,HN
RNPU,RAB3GAP2, IGF1R,AKAP13,ATP10A,DNM1L
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CNTN4,SPOCK1,PTPRD,FREM1,LRRCAC,TLN2, TENM4 ,DLC1, ZDH
HC21,PTPRA,RIPOR2,RDX,STXBP1,BCL2,FBN1,CDH8,R0BO2, T
ENM3, CNTNAP5,USH2A ,ADGRE1 ,PCDH7 ,CARMIL1 ,ERBIN,ASTN1
,RIN2,PARVB,NEGR1,GPC6,CNTNAP2,SPON1,APC,HHLA2 ,DSCA
M,CRKL, ILDR2,PTPRJ,EGFR,ANGPT1 ,MACF1,CTNNA3,HMCN2,C
RB1,CDH4,CNTN3,NEO1,CNTN6,EPHA7 ,CTNNAL1,ONECUT1, ADA
MTSL1,CCL28,TBCD,ADAM32,ADAM10,APP ,DOCK8, SEMASA,VCL
,ACER2,CD2AP, 1GSF5,CFDP1,KANK1 ,MAP4K4 ,CTNNA2, I TPKB,
PRKCZ ,DUSP22,CADM2 ,ADAM22 ,ALCAM,PLG, ITGBL1,NCAM1,FA
T3,COR02B,LIMCH1,FMN1, 1TGB8,TPM1,NF2,CTNNAL,CDH7 ,PP
ARA,PRTG,TIAM1,PTPRK,PARD3B,PCDH11Y ,MAGI1,ADGRV1,BC
AS3,SMARCA4 ,CDH11,PARD3,BLK, TNR,DST,CXADR,NUAK1,PTP
RT,ABL1, 1TGB3BP,LRFN5,APBB11P ,NFAT5,CDH18,MY010,GRI
D2,CDHR3,PEAK1,NRG1,AP3B1,COL6A5,ZBTB16,PRKCE,PGM5,
CD44 ,PTPRO,EXT1,STXBP6,COL5A3,CTNND2, PTPN2, PLXNA2 ,A
TXN3,ARHGEF7,CD96, AMBRA1, SEMA3E, LPP,COL6A6,STK10,AD
AM12,ANK3,EMILIN2,DOCK5,MBP,FUT9,PCDH9,VAV1,CDH20, T
JP1,NPHP4,EGFLAM,CNTN1,PDLIM5,DISC1,WDPCP,BMP2,RC3H
2,UNC5D,NCAM2 ,RELN,HMGB1,DOCK1, SRGAP2 , SLAMF1 , SMARCA
2,ETS1,GLI3,MEGF11,SMARCC1,LAMC1,LAMC3,COL5A1, ITGA9
,COL14A1 ,RGMB,KITLG,DCC,DAB1,PCDH15,CDH23,PKP1,FBLN
5,VAV3,ROCK1,LYN,VCAM1,DTX1,TENM2 ,NTN1,ZFHX3,ARID1B
,SNA12,CD9,JCAD,UTRN,RASGRP1, IGSF11,CDH26 ,BMP5,CSF1
,PRKG1,LAMA3,TNN,MICALL2 ,ATRN,AJAP1,FAT1,1L10,CLSTN
2,FYB2,NRXN1,CD70,CADM1,SSPN,JAK2,SVEP1,CELSR2,PRSS
2 ,MELTF,NTM,PCDH11X,NEDD9,0LFM4, ITGA6,ASS1,HEPACAM,
NECTIN4 ,ADAMTS18, ITGA4,TMOSF4 ,HMCN1,CYFIP2,ADGRB1,N
DFIP1,SERPINI2,PKN2,NECTIN1,DSG1,NCK1, TINAG,EPHA4,1
L1RAPL1,FNDC3A,ADAMTS9,POSTN,MEGF10, TRPM7 ,PTK2,CDH5
,NFKBID,CLDN18,LAMB1,PCDH8, SEMA4D ,JAM2 , FAT4 ,RUNX1,K
IRREL1,EDIL3,TNFSF11,FYN,PPM1F,CNTNAP3,COL18A1,CDH9
,CRTAM,COL19A1,SLC39A8,CDH2,CNTN5, ITGA8,NTN4,EPHB1,
NRP1,SDK1,PRKCA, ITGA1,RC3H1,BCR,NRXN3,CDH12,FBLN1,R
AG1,DGCR2,EPHB2,MUC16,DLG2,CDH17 ,PPFIA2,CDH13,VMP1,
FLRT2,MYB,GNAS,LAMAL1,ATRNL1, IGSF21,BMP7,ASTN2,DLG5,
KIRREL3,ABL2,PDZD2,CCDC141, 1L20RB,ROBO1,PRKCQ,ANTXR
1,NLGN1,EFNA5,VCAN, FRMD5 ,NTNG1,LOXL2,PRLR,OPCML, FER
,CCR2,ROCK2,PPP1CB,COL4A3,CLDN10,RSU1,GL12,LSAMP

G0:00
50808

syhapse
organizati
on

4.65037
6056439
441e-16

PTPRD,LRRC4C,UNC13C,ERC1, IL1RAPL2,LRFN2,GPHN,CDH8,C
HRNA7 ,ROBO2 ,GABRB3,CACNG2,NEGR1,GPC6,DSCAM, CRKL ,DOC
K10,NEDD4 ,NTRK3,CAST,SLC8A3,EPHA7 ,ADGRB3, ADAM10,APB
B2,APP,CACNB2,STAU2,GABRG2 ,ARHGAP44 ,SRGAP2C ,CTNNA2,
PAK3,ERC2,DNM3,DIP2A,NFIA,PAFAH1B1 ,CNKSR2,PDZRN3,T™
EM108,TANC1,TNR,ABL1,SLC1A1,LRFN5,GRID2,NRG1,MUSK,D
GKB,PTPRO,CTNND2,SEMA3E ,ABHD17C,LINGO2,AFG3L2,ANK3,
PDLIM5,DISC1,DNER,RELN,UNC13B, SRGAP2,FARP1,MTMR2,LG
12 ,NGEF, FRMPD4 ,ALS2, SHANK2 ,MESD, SYBU,NTN1, INSR,COLQ
, TANC2,GRIN2B, LMX1A,1L10,ACTR2,CLSTN2 ,NRXN1,NEDD9, G




AP43,SLC6A1 ,MEF2C,ADGRB1 ,WNT7A ,WASF3,SDCBP ,NECTIN1,
EPHA4 ,NTRK2, IL1RAPL1,SHISAG,CYFIP1,UBE3A,PCDH8,SEMA
4D,NOS1AP,FYN,ADGRL2,CDH2,CNTNS5,EPHB1,GRM5,NRP1, SDK
1,NRXN3,EPHB2,PPFIA2,FLRT2,KALRN, IGSF21,DLG5,GABRA2
,KIRREL3,ERBB4,SYNDIG1,NLGN1,CTTNBP2,ASIC2,EFNAS,NT
NG1,C1QL3, IGF1R

G0-00 | dendrite O _ 24587 | PTPRD,CHRNA7,ALK,DSCAM, CRKL, TNIK,DOCK10, NEDDA , BCLAL
16358 | developmen | 0953452 | A,PHACTRI,RAPGEF2, ADGRB3, NEDDAL ,APP,DCLK1, STAU2, ARH
T oo 16 | GAP44,SRGAP2C,CTNNA2,PAK3, TRPCS,DNM3,KLHLL, DIP2A, HE

CW1,COBL ,FAT3. PAFAHIB1,ELAVLA, ABL1,SDC2, CTNND2, KNDC

1, 10SEC1 .PDLIM5,DISC1, SEMA3A, STRN,RELN, SRGAP2 , RERE .,

MAP2 ., FARP1,BBS4 .DCC, DABL,NGEF ,NTNL, DPYSL5 , TANC2 , BMP
5,PRKG1,ACTR2,MAPG , CELSR2, GRIP1 ,DGKG, ABI 1 .MEF2C .WNT

7A,FOXO06 , FBXWS , EPHA4, IL1RAPL1 , FBXO31.CYFIP1, UBE3A, S

EMA4D , ASAP1, FYN, HDAC2 , HECW2 , EPHB1 ,NRP1, SDK1 . CUX1, EP

HB2, PPFIA2, KALRN , BMP7 .DLGS5 , NLGN1 , CAMK1D , CSMD3 , FSTL4

G0:00 | regulation | 1.43605 | NOTCHZ,BCAR3,HNTOR,WIC1,GARNLS, PTPRD, MYO9A ,NLK,, KSR1,
09966 | of signal | 3530894 | PLCBL,ZNF536,DLC1,RIPOR2,PDEAD,RDX,BCL2, PRDMLE , ARHG
. AP26 , FBN1,CHRNA7, ROBO2, RIMS1 , ZEB1 , AKR1C3 , FGD4 , SPRED

g;anSdUCt' i207e 1,MINAR1,RIMS2,ALK ,AUTS2,PJA2 , BABAM2 , ERBIN , CACNG2, D

LGAP1 ,MLLT3,GPC6,APC,CRKL,,ARHGAP24,TNIK,PTPRJ,KDM4C
,EGFR,DENND1A,ANGPT1 ,MACF1,PRKACB,RGS3,NCOR1,RNF220
,DOCK2,NEDD4 ,SCAIl,SGMS1,CHSY1,NTRK3,ZFAND6 ,DKK2 ,FLT
1,MAPKBP1,DGKI, INVS,EDAR,NEO1,CNTNG6,SLC8A3,PRKD1,TP
TE2,PAK1,EPHA7 ,RALGPS1,RAPGEF2,PELI12,LRP2,RUNX2, TAO
K3,0NECUT1,TAFA4 ,RPTOR,GHR ,RALGAPA1 ,ADAM10, IL1R1,AP
P,DOCK8 ,MAPRE2,USP18, SEMASA , ARHGAP44 ,NTF3,CD2AP ,AUR
KA,PTPRR,KANK1,MAP4K4 ,BMPR1B,PCSK6 , AKAP6 ,HOMER2 , ARN
T,PAK3, ITPKB,RGS20,PDE10A,RAP1GDS1,KICS2,PRKCZ,GRB1
0,ARHGAP32,RGS9,HECW1,DUSP22,YAP1,MAPK1 ,MGATS, PDGFD
,ZNRF3,ARHGEF17 ,UBE20,NCAM1,STK38,PTPN13,CHN1,HRH4,
PAFAH1B1,ATF6,NF2,CNKSR2,CTNNA1,MOB3B,BIRC6 ,AKAP9,K
LF15,RASGRF2,PPARA,ADAMTS3, TIAM1,GRM1 ,ARHGEF12 , PAK5
,PCDH11Y,PLA2R1,DAPK1,SLC24A4 ,SEC14L1,TMEM108,ALPK2
,RIC8B, IL34 ,ADGRV1,DUSP16,SMARCA4 ,USP8,MAPKAP1,BLK,
MBDS5,NUAK1,PTPRT ,ABL1,PTPN12,PRKAALl,GAS2 ,NFATS,GUCY
1A2 ,RAP1A,GPC5,FGF10,ZC3HAV1,LATS2 ,NRG1,GSG1L ,ASPM,
DENND2B,RASGRF1,ZNF675,GNG7 ,PRKCE ,NXN,WNK2 ,USP33,DE
NND4C,FBN2,CD44 ,RGS12,PTPRO,EGF,TRIO,PDE3A,LIMD1,SP
RED2,CTNND2,PTPN2, TRIM5,MCF2L ,HTR2C,CLEC16A,LTBP1,0
PRM1,HTR2A,FANCA ,KREMEN1 , SEMA3E,, GCSAML ,FHL2 ,CNIH3,P
UM1,TMOD2,ANKRD17,RELL1,HIPK3,EPN2,EVC,GRK3,MOSMO,M
DFIC,CCND3,PLCE1,TGFA,HIP1,CRIM1,PRR5L,VAV1,LDLRAD4
,NPHP4, IQSEC1,SNX3,BRCA2,DISC1,NRK, SEMA3A ,MAGI 3, BMP
2,RC3H2,GNAI11,RALGAPA2 ,RANBP9 ,BMP2K , TMEM161A,NETO2,
LEMD3,RELN,ARHGAP42 ,HMGB1,GNAQ, FGF9, TRAF3,UNC13B,TT
C21B,DSTYK,RAP1GAP,SRGAP2,DRAXIN,SLAMF1,GL13,SNX6,S
MOC2,CNKSR3,PSD3,GAREM1, LAMC1 ,NEK10,CYLD,MAPK8I1P1,K
PNA1,UBASH3A,NEU3,KITLG,CAMTAL1,UBR1,SLC30A10,RCAN1,
DAB1,RB1CC1,PTPRE,PRKN,MTMR2,TBX20,DLGAP2,AFAP1 ,NGE
F,GRIN2A,PRKCH, IL6R,ALS2 ,RACGAP1,NLRC5,SNX25,SHISA9
,SHANK2 ,USP7,VAV3,S0X30,ARHGEF28 ,ROCK1,LYN, ARHGAP28
,ARHGAP31,SLC44A2,SLC15A2,DTX1,0VOL2,RRAGD,CRACR2A,
RNF152,0TUD7A, INSR,YTHDF3,DEDD2 ,NEK6 ,ARFGEF1,SNAI2,
ASH1L,BID,SIAH2,TRABD2B,UFD1,ERN2, TIAL1,NREP ,ZDHHC1
7,RALGPS2,JCAD,SAMHD1, IFT81,ENPP1,RASGRP1, IGSF11,ND
RG2,CSNK2A1,BMP5,CSF1,GHRH,BCL2L1,GRIN2B,GRB14,DHRS
3,CELF4,PRAME, TNN,MED1,ROR2,KL,BANK1, IL10,SFPQ,PTH,
SOSTDC1,PRKAA2,NDC80, ITPRIP, IQGAP1,RPS12,SREBF2, YBX
3,NRXN1,PCID2,HIPK1,CIBAR1,PBLD,FICD,PEG10,NET1,SIP
AlL2,TWIST1,AKT3,ALKAL2,JAK2 ,RPF2,FSTL1,MADD ,HCRTR1
,CREBBP, TNKS,GORAB,UFL1,NFKBIA,PRKCB,BRD4, ITGA6,0TO
P1,CIDEA,ARFGEF3,GI1D8,STAT1,BRMS1L ,NDFIP2,NR2C1, MAP
2K6,DGKG, CCBE1,PARK7 ,FBXL17,ADCYAP1R1 ,NCAPG2,MYOCD,
CYFIP2,EFHB,MEF2C,RXRA,WNT7A,RBPMS2 ,MAP3K5 ,NDFIP1,M
AP3K4,S100B,ATP6V1C2,C160RF72,PDE2A,SDCBP,JPT2,SPPL




2B, WWOX,NCK1,FGR,CDCA8,PPP2R3A,DNMBP ,EPHA4 ,CYTH4 ,ME
COM,NTRK2,POSTN,SHISAG, IL17RD,MVB12B,PTK2,CDH5, ANKR
D6,ARHGAP12,LAMB1,APIP,CYFIP1,UBE3A,SEMA4D,WNT5B,AM
FR,NENF,NOS1AP,TPTE,CCDC88A,GPR55,BI1CD1,TNFSF11,FYN
,RBMS3,HDAC2,DOCK3,DOK5, ZFYVE28 ,MAPK9 , APELA ,ROR1, TE
T1,CDH2, ITGA8,RAD9A, PHLPP1,GPR137B,EPHB1,GRM5,RAI14
,P1D1,NRP1,PRKCA,FAIM, ITGA1,RC3H1,POR,MCC,BCR,RGS6,
ELP2,FBLN1,STK36,BMPER,PRDM15, SRGAP3,EPHB2,CSNK1G1,
EYA4,CDK14 ,MET,SPPL3,CDH13,CACNG3,MAGI2,PRDM11,KALR
N,GNAS, LAMA1 ,MFHAS1,TIAM2,BMP7,DLG5,ZMYND11, TMEM25,
PDGFC,ABL2,EYA1,SLIT2,CNOT7,KCTD8,ERBB4,ROBO1,PRKCQ
,SIPA1L3,NLGN1,ARHGEF11,SLIT3,ESR1,MY09B, 1QCJI-
SCHIP1,PRLR,AGO3,HTT,FER,EYA2,CCR2,STARD13,EPS8,R0OC
K2,RORA,DMRT1,RGS8,HERPUD1 ,RGS7 ,KIF7,FSTL4 ,BARD1,ST
K3,DEPTOR,ZNF423,APCDD1, IGF1R,GL12,THRB,AKAP13,DNM1
L

G0:00
10975

regulation
of neuron
projection
developmen
t

1.59987
8890814
9386e-
15

SPOCK1,PTPRD,LRRC4C,ULK2,ROB0O2, TENM3 ,MINARL ALK, NEG
R1,PLPPR5,DSCAM, CRKL, TNIK,MACF1,NEDD4 ,BCL11A,CDH4,N
TRK3,SLC39A12,PRKD1, PAK1,EPHA7 ,RAPGEF2 ,ADGRB3,ARSB,
NEDD4L ,STAU2, SEMASA ,ARHGAP44 ,FI1G4 ,KANK1,CTNNA2 ,PAK3
,DIP2B,TRPC5,DNM3,HECW1,COBL , FAT3,CHN1, PAFAH1B1,TIA
M1,SEMA3C,SEMAGD,TNR,ELAVL4,ABL1,SDC2,RAP1A,GRID2,P
TPRO,ATP8A2,PLXNA2 ,KREMEN1, SEMA3E ,MARK2 ,KNDC1 ,MBP,F
UT9,CNTN1,SNX3,PDLIM5,DISC1,SEMA3A,SEMA3D,RELN,UST,
NIN,DRAXIN,ATF1,MAP2,DCC,DAB1 ,NGEF,TOX,LYN,NTN1,DPY
SL5,TANC2,BMP5,TNN,ROR2,,ACTR2 ,MAP6 ,NRXN1,ALKAL2, ITG
A6 ,DGKG,WNT7A,FBXW8,NCK1,EPHA4 ,NTRK2, IL1IRAPL1,FBX03
1,CYFIP1,UBE3A,SEMA4D,CCDC88A,FYN,HDAC2 ,NCS1,ROR1,H
ECW2,CDH2,PTPRG,NRP1,CHODL ,CUX1,EPHB2,CD38,PPFIA2,M
AGI2,KALRN, TIAM2 ,BMP7 ,ABL2,SLIT2,ROBO1,NLGN1,EFNAS,
NTNG1,CAMK1D,SEMA4B,CSMD3,FSTL4, IGF1R

G0:00
34329

cell
junction
assembly

7.03687
7948408
7355e-
15

PTPRD ,MYO9A, TLN2,DLC1,PTPRA, IL1RAPL2,BCL2,CDH8,ROBO
2,GABRB3,NEGR1,GPC6,CNTNAP2,APC,DSCAM, CRKL ,PTPRJ ,MA
CF1,NTRK3,EPHA7 ,RAPGEF2 ,ADGRB3,PATJ ,EPB41L3,TBCD,AP
P,STAU2,GABRG2,VCL ,SRGAP2C,MAP4K4 ,DNM3,DUSP22 ,COR02
B,LIMCH1,FMN1,CTNNA1,CDH7,PTPRK,ANK2,BCAS3,CDH11,PA
RD3,DST,ABL1,LRFN5,CDH18,RAP1A,GRID2,CDHR3, PEAKL ,NR
G1,MUSK,PTPRO,CTNND2,ARHGEF7,LINGO2,CDH20,TJP1,NPHP
4 ,PDLIM5,DNER,WDPCP, STRN,SRGAP2,LAMC1,FARP1,LGI2,PR
KCH,PKP1,SHANK2,ROCK1,NTN1,COLQ,SNAI2,CD9,MICALL2,C
LSTN2 ,NRXN1,HIPK1, ITGA6,GAP43,MEF2C,ADGRB1,WNT7A,PK
N2,SDCBP ,NECTIN1,DSG1,NTRK2, IL1RAPL1,0CLN,PTK2,CDH5
,CLDN18 ,MPP7 ,SEMA4D, PPM1F,ADGRL2,CDH9,CDH2,CNTN5,EP
HB1,NRP1,SDK1,PRKCA,BCR,NRXN3,CDH12,EPHB2,VMP1,FLRT
2,DLG5,GABRA2 ,KIRREL3,ERBB4,SYNDIG1 ,NLGN1 ,ASIC2,EFN
A5,FER,ROCK2,CLDN10

GO:00
65008

regulation
of
biological
quality

7.28393
8180043
852e-15

MTOR,UNC80,CNTN4 ,NSG1,SGCD,PTPRD, SLC24A2 ,KCNH5 ,MICU
2,ULK2,NLK,UNC13C,FTO,ZNF236,SVIL,PIEZ02,TNRC6B, ZDH
HC21, ITPR2,PDE4D,RDX,RP1,STXBP1,ERC1, IL1RAPL2,BCL2,
KCNMA1,PRDM16,ALDH1A2,LRFN2,F13A1,GPHN,CDH8,CHRNA7,
ROBO2,RIMS1,GABRB3,AKR1C3,NAV2 ,ENPEP ,USH2A,CDC42EP3
,RIMS2,ALK,CARMIL1,MCTP1,ERBIN,ANO6,CACNG2,NEGR1,GP
C6,APC,TSHZ3,DSCAM, ILDR2,SLC4A10,PTPRJ,DOCK10,RFX3,
ANGPT1,MACF1,CTNNA3, PRKACB,NEDD4,CRB1,BTBD9,BCL11A,
GRIK3,FLI1,CDH4,ATP2B2 ,NTRK3,LARGE1,CYP2C9,THRAP3,G
ABRB1,DGKI ,GRIA1,CRACD,TTC39B,NEO1,SLC39A12,SLC8AS,
MALRD1,NELL2,PRKD1,EPHA7,CHRM3,GRAMD1B,RAPGEF2,ADGR
B3,FGF12,GABRAG,CPS1,TMEM38B,SLC24A3,LDB2, TAFA4,PTP
RN2,SYN2,CCL28,RPTOR,GHR, THADA ,NEDD4L , TRPM1 ,ADAM10,
HDAC9,ATF71P,APBB2,APP,ABCB5,RPS6KA2,CACNALC,CACNB2
,STAU2,GABRG2,SEMA5A,SYT1,VCL ,ARHGAP44 ,NDUFAF2 , AURK
A,PARN,SLC8A1,ABCG8, KANK1,KCNE4 ,PCSK6 , AKAP6G ,HOMER2,
CTNNAZ2,ARNT,RAB8B,PAK3,DIP2B,KCNK10,LARP1, ITPKB, TRP
C5,RAP1GDS1,RNLS,CHST8,ERC2,DNM3, CUBN, SCP2,SYN3, PRK
CZ,GRB10,RYR3,TAF15,ABCAS,EBF2, YAP1 ,MAPK1,CADPS2 ,HR
H2,TRPC7,ADAM22 ,KMT2E,PLG,SLC16A1,MICU1,COR0O2B,HRH4




,SORCS3,MYLK3,FMN1,PAFAH1B1, TM7SF3,TPM1,NF2,GRIK4,C
ORIN,AKAP9,KLF15,RASGRF2,PPARA,SYNJ1,NR5A2 ,,GRM1, GAB
RG1,SEMA3C,SLC24A4 , TMEM108 ,AGO2,SCN2A ,RAB22A ,CPE ,AN
K2,TANC1,ADGRV1,RYR2,BBS2,WNT9B,SLCOC1,SEMAGD,,NBEA,
SMARCA4 ,USP8, TNRC6C,BLK, TNR,CXADR,DOCK4 ,MBDS5, ELAVL4
,ABL1,SLC1A1,PRKAA1,SLC12A8,KCNH1,LRFN5,ANO4,L3MBTL
3,DMXL2,EIPR1,RAP1A,FGF10,GRID2,NRG1,GSG1L ,AP3B1,RA
SGRF1,PAH,ATP11C,ABCB7,MUSK,ZNF675,PRKCE, FOXK2, SLMA
P,WNK2,ESRRG,DGKB,USP33,PTPRO,ABCC9,P2RX6,PDE3A, EXT
1,LNPEP,ATP8A2,SCG5,PTPN2,HTR2C,RIC3,ARHGEF7 ,ATP8AL
,AMBRA1,0PRM1,HTR2A,CYBRD1,CYP4A11,DAZL ,CNNM4 , SEMA3
E,ALPL,C100RF90,ABHD17C,PUM1,TMOD2, IGF2BP3,CDIN1,AP
BA2 ,MAIP1,LINGO2,KCND2,NOS2,AFG3L2,MOSMO, SGCZ, TMTC2
,ANK3,EMILIN2,DOCK5,F5,ECEL1,MBP, TRAPPC11,PLCE1,HIP1
,GSR,VAV1,TJP1,NPHP4 ,CACNA1I ,PDLIM5,DISC1,SLC10A7,S
EMA3A,STX12,BMP2,RC3H2,ATP9A,SCN11A,ZC3H14 ,MYRIP,TT
R,RIN3,SEMA3D,RELN,ARHGAP42 ,HMGB1,GNAQ,UNC13B,UBAP2
L,PLS1,SLC39A6,DRAXIN,CCDC186 ,KCNH8,ETS1,SLCOA4 ,GAB
RR2,GRIK2, IDE,MCTP2 ,MYEF2 ,MAP2 ,PEX6,LAMC1,FARP1,ATF
2,BBS4,CFTR,KITLG,ZZEF1,ATP10B,DCC,SLC30A10, TADA2A,
SELENON,RB1CC1,PRKN,MTMR2,PCDH15,NGEF ,HEPHL1 ,GRIN2A
,JPH1,TXNRD2,CDH23,SLC12A1,TG,FRMPD4,ALS2,ACO1,DHRS
11,CNOT6L , KANK4 ,KCNQ3,SHISA9, SLC4A4 ,SCN10A, SHANK2 ,U
SP7,VAV3,ENPP3,KCND3,HAAO, PPA2 ,ROCK1,LYN,SEL1L ,ARHG
AP28,CTSB,NTN1, INSR,YTHDF3, TFF1,DEDD2,GR1D1,COLQ,NM
U,ARFGEF1,B1D,RPH3A,TANC2,ABCA4,SP3,GABRG3,TRIMS8,S
H3GLB1,CD9,XKR5,ENPP1, IGSF11,SNX9,BMP5,KCNC1,CSF1,G
HRH,BCL2L1,HCN1,PRKG1,GRIN2B,CLNS1A,DHRS3,SMADS, CEL
F4,ABCG1,KCNK5,VSTM4,SLC40A1 ,MED1 ,KL ,CSDE1, TMEM178A
,1L10,ACTR2,CLSTN2,PTH,PRKAA2 ,NDC80, VASP ,PLA2G4A ,CA
MLG, SREBF2,YBX3,AIMP1,NRXN1,PCID2,DGKK,PBLD,AKT3,JA
K2,SLC1A7,FSTL1,HCRTR1,PTGS1,PATL1,CELSR2,FH,CREBBP
,MELTF,SIAH3,TRPV5,UFL1,ADAMTS5,PRKCB,ABCC8,MT1HL1,
USH1C,SERBP1,NEDD9,ATP2B1, 1ARS2,GRIP1,XKR6,CIDEA,EX
T2,SLC6A1,STAT1,MAP2K6 ,DGKG, SLC6A11 ,MTPN,CEMIP ,PARK
7 ,ADAMTS18 ,MAPK8,ADCYAP1R1,PLA2G12B,CSMD1 ,NCAPG2,TM
9SF4 ,RAPGEF4 ,ATP13A3,CYFIP2,HNRNPM,ACACA ,MEF2C, ADGR
B1,WNT7A,NDFIP1,S100B,PDE2A,RAB38,NECTIN1,DSG1, PASK
,NCK1,FLVCR1,SNAP29,EPHA4 ,GABRAS ,NTRK2Z, IL1RAPL1,ACS
M2A,NUMB,FRRS1,0CLN,SHISAG ,AKAP11,TRPM7 ,GRIK1,PRKAB
1, 1REB2,PTK2,CDH5,SCGN,CLDN18,DIAPH1,CYFIP1,UBE3A,P
CDH8,SEMA4D,JAM2,ZBTB20,AP2B1 ,AKR1B1,KIRREL1,SAXO1,
SCARAS,NENF, PTGFR, ICA1,PLCZ1,NOS1AP ,MTTP,SLCOA5,PDC
L3,GPR55,NSUN2 ,HKDC1 ,ADAMTS16 ,ACOXL , TNFSF11,FYN,ADG
RL2,SCN8A,ALB,ATP9B,NALCN,PABPC1,SLC39A8,POTEJ,CDH2
,FBXL20,GPR137B,EPHB1,RP1L1,GRM5,ADCK1,SPTB,TBC1D1,
P1D1,NRP1,FCHSD2,PRKCA, IFT46,1TGA1,RC3H1,POR,BCR,TU
T4 ,NRXN3,FBLN1,MB,RAG1,GNA14 ,EPHB2,CD38,MYO5B ,MET, S
PPL3,ATP6VOD2,PPFIA2,STXBP4,SERPINB2,CACNG3,ATG5,VM
P1,FLRT2,KALRN,SLC1A2,GNAS ,MFHAS1,CPQ,DLG5,GABRA2,A
K3, TMEM25,ADGRFS5,PDGFC ,ABL2 ,BACE2,,FHOD3,SLIT2, TMPRS
S3,CNOT7,PLCL1,ERBB4, IL20RB, FAM3B, TRHDE ,,SYNDIG1 , SAM
D4A,PRKCQ,SORCS2,TRDN,NLGN1,CTTNBP2,NOS1,SLC6A3,PRR
16,ASIC2,EFNAS5,RAB27A,EHMT1,ESR1,CYP2C8,CACNA2D1,PR
LR,AGO3,HTT,LARS2,FOXB1, FER,EYA2,CCR2,FGGY,CHFR, EPS
8,SEMA4B ,HRH1 ,ROCK2,RORA ,HERPUD1 ,HSD17B2,PCSK2,FSTL
4 ,BARD1,PNPLA3,STK3,DEPTOR, ZNF423,C1QL3,PNPLA8,HNRN
PU,CADPS, IGF1R,THRB,MORC3,ATP10A

G0:00
48583

regulation
of
response
to
stimulus

8.25894
6726337
699e-15

NOTCH2,BCAR3,MTOR,WWC1,GARNL3,PTPRD,MYO9A,NLK,KSR1,
PLCB1,ZNF536,TAFA5,DLC1,RIPOR2,PDE4D,RDX,STXBP1,BCL
2 ,PRDM16,ARHGAP26 ,FBN1,CHRNA7 ,ROBO2 ,RIMS1,EPC2,SPIR
El,ZEB1,AKR1C3,FGD4,SPRED1 ,MINAR1,RIMS2 ,ALK,AUTS2,M
CTP1,PJA2,BABAM2,ERBIN,ANO6,CACNG2,DLGAP1 ,MLLT3,GPC
6,SUSD4 ,APC,HHLA2 ,DSCAM, CRKL , SETD2 ,ARHGAP24 ,TNIK,PT
PRJ,KDM4C,NEK4 ,EGFR,DENND1A,USP14 ,ANGPT1 ,MACF1,PRKA
CB,RGS3,NCOR1,RNF220,D0OCK2,NEDD4,SCAl ,SGMS1,CHSY1,N




TRK3,C5,ZFAND6,DKK2, FLT1 ,MAPKBP1,AOAH,DGKI , INVS,C12
ORF4 ,EDAR,NEO1,CNTN6,SLC8A3,PRKD1,TPTE2,PAK1,EPHA7,
NCOA7 ,RALGPS1,RAPGEF2,PELI12,LRP2,RUNX2, TAOK3,ONECUT
1,TAFA4,RPTOR,GHR,RALGAPA1 ,ADAM10, IL1R1,APP,SAMSN1,
MTUS1,DOCK8,MAPRE2,USP18,SEMAS5A,, ARHGAP44 ,NTF3,NDUFA
F2,CD2AP,AURKA,PTPRR,KANK1 ,MAP4K4 ,BMPR1B, FMN2 ,PCSK6
,AKAPG6 ,HOMER2 ,CTNNA2 ,ARNT , PAK3,RFTN1, I TPKB,RGS20,PD
E10A,RAP1GDS1,KICS2,PRKCZ,BTLA,GRB10,MCPH1 , ARHGAP32
,RGS9,HECW1,DUSP22,YAP1,MAPK1 ,MGAT5,USP25,PLG,PDGFD
»ZNRF3,ARHGEF17,UBE20,NCAM1,SPIDR,MICU1,CORO2B, STK3
8,PTPN13,CHN1,HRH4,PAFAH1B1 ,ATF6,NF2,CNKSR2,CTNNAL,
MOB3B,BIRC6,AKAP9,KLF15,RASGRF2,PPARA,,ADAMTS3, TIAM1
,GRM1,ARHGEF12,PAK5,PCDH11Y,PLA2R1, SEMA3C,DAPK1,SLC
24A4 ,SEC141L1,VPS13C, TMEM108,ALPK2 ,JARID2,RIC8B, IL34
,ADGRV1,BBS2,NKG7,SEMAGD ,DUSP16 ,SMARCA4 ,USP8 , MAPKAP
1,SPG21,BLK,TNR,MBD5,NUAKL1,PTPRT,ABL1,PTPN12,HDAC4,
OXR1,PRKAA1,GAS2,LRFN5,DROSHA ,APLF ,NFAT5,GUCY1A2,RA
P1A,GPC5,FGF10,ZC3HAV1,GRID2,LATS2,NRG1, INO8OD,GSG1
L,ASPM,AP3B1,DENND2B,RASGRF1,ZNF675,GNG7 , PRKCE ,NXN,
WNK2 ,USP33,DENND4C,FBN2,CD44 ,RGS12,PTPRO,EGF,TRIO,P
DE3A,LIMD1,SPRED2,RPS6KA3,CTNND2,PTPN2, TRIM5 ,MCF2L,
ATXN3,HTR2C,CLEC16A,CD96,LTBP1,0PRM1,HTR2A, FANCA,KR
EMEN1, SEMA3E,GCSAML ,FHL2 ,CNIH3,PUM1,TMOD2 ,MSH2 , ANKR
D17,RELL1,HIPK3,EPN2,EVC,GRK3,MOSMO,RBBP8 ,MDFIC,EMI
LIN2,HMGA2,CCND3,PLCE1, TGFA, IL17RA,HIP1,CRIM1,PRR5L
,VAV1,FBX032,LDLRAD4 ,NPHP4 ,HLA-

B, IQSEC1,SNX3,BRCA2,DISC1,NRK, SEMA3A,MAGI3,BMP2,RC3
H2,PSG9,GNAI1,RALGAPA2 ,RANBP9,RIN3,BMP2K, TMEM161A,S
EMA3D,NETO2,LEMD3,RELN, ARHGAP42 ,HMGB1 ,GNAQ, FGF9,NFA
TC2,TRAF3,UNC13B,TTC21B,DSTYK,UIMC1,RAP1GAP,SRGAP2,
DRAXIN,SLAMF1,SMARCA2 ,ETS1,GL13,CGAS,SMARCC1,SNX6,S
MOC2,CNKSR3,CASP5,PSD3,GAREM1, LAMC1 ,NEK10,CYLD,BBS4
,MAPK81P1,KPNA1,UBASH3A,NEU3,KITLG,DNAJC7 ,CAMTAL1,UB
R1,SLC30A10,RCAN1,DAB1,SELENON,RB1CC1,PTPRE,PRKN,MT
MR2,TBX20,DLGAP2 ,AFAP1 ,MAPK10,DPF3,NGEF,GRIN2A,PRKC
H, IL6R,ALS2 ,RACGAP1,NLRC5,SNX25,FBLN5, SHISA9, SHANK2
,USP7,VAV3,PSMA1,ENPP3,S0X30, KIR2DL4 , ARHGEF28 ,NPAS2
,ROCK1,LYN,ARHGAP28,ARHGAP31,EIF2B3,SLC44A2,SLC15A2
,DTX1,0VOL2,RRAGD,ARID1B,CRACR2A,RNF152,0TUD7A, INSR
, YTHDF3,DEDD2 ,NEK6 , ARFGEF1,SNAI2,ASH1L , IGHV3-
74,B1D,S1AH2 , TRABD2B,UFD1,ERN2 ,MBTPS2, TIAL1,PLPP4,N
REP,ZDHHC17 ,NSD2,CD9,RALGPS2,JCAD,SAMHD1, IFT81,ENPP
1,RASGRP1, IGSF11,NDRG2,CSNK2A1,BMP5,CSF1,GHRH,BCL2L
1,SERPINB9,CTDP1,PRKG1,GRIN2B,GRB14, INO80,FANCB, IGH
V2-

70D ,DHRS3,CELF4,PRAME, TNN,MED1, IL33,AJAP1,ROR2,CFH,
KL,BANK1, 1L10,ACTR2,SFPQ,PTH,SOSTDC1,PRKAA2 ,NDC80, I
TPRIP,PLA2G4A, 1QGAP1 ,RPS12,SREBF2,YBX3,FYB2,NRXN1,P
CID2,HIPK1,CIBAR1,PBLD,FICD,CADM1,PEG10,NET1,SIPALL
2,TWIST1,AKT3,ALKAL2,JAK2,RPF2,FSTL1,MADD,HCRTR1,CR
EBBP, TNKS, GORAB,PCNA,UFL1,NFKBIA,PRKCB,ABCC8,BRD4,N
EDD9, ITGA6,ATP2B1, IGHV10R15-
9,0TOP1,CIDEA,ARFGEF3,GID8,STAT1,BRMS1L ,NDFIP2,NR2C
1,MAP2K6 ,DGKG,MTPN,CCBE1,PARK7 ,ADAMTS18 ,MAPK8 , FBXL1
7,ADCYAP1R1,NCAPG2,MYOCD,CYFIP2,EFHB,MEF2C,RXRA,WNT
7A,RBPMS2 ,MAP3K5,NDFIP1,MAP3K4,S100B,ATP6V1C2,C160R
F72,RAD51AP1,PDE2A,SDCBP,JPT2,SPPL2B,NSMCE1 ,WWOX ,NC
K1,FGR,CDCA8,PPP2R3A,DNMBP,C2,RNF8,EPHA4,CYTH4 ,MECO
M,NTRK2,COLEC12,TNNI1,0CLN,POSTN,SHISAG, IL17RD,MVB1
2B,PTK2,CDH5,CD5L ,ANKRD6 ,NFKBID ,ARHGAP12,LAMB1,APIP
,CYFIP1,UBE3A,SEMA4D,C9,WNT5B, AMFR ,NENF ,SH2D1B,NOS1
AP,TPTE,CCDC88A,GPR55,CHCHD2,BICD1, TNFSF11,FYN,PPM1
F,RBMS3,HDAC2,SLF1,DOCK3,D0OK5,ZFYVE28 ,MAPK9 ,CRTAM, A
PELA,ROR1,FUT8,TET1,CDH2, ITGA8,RADO9A, PHLPP1,GPR137B
,EPHB1,GRM5,RA114,TBC1D1,PID1,NRP1,PRKCA,FAIM, ITGAL
,RC3H1,POR,MCC,SUPT3H,BCR,RGS6,ELP2,FBLN1,STK36,RAG




1,BMPER,PRDM15, SRGAP3,MACROH2A1 ,,EPHB2,CSNK1G1,CD38,
EYA4,CDK14 ,MET,SPPL3,CDH13,SERPINB2,CACNG3,ATG5,MAG
12,PRDM11,MLIP ,MYB,KALRN,GNAS,LAMAL1 ,MFHAS1, TIAM2 ,BM
P7,DLG5,ZMYND11,TMEM25,PDGFC,WDR41 ,ABL2 ,MMP26 , PARPB
P,EYA1,SLI1T2,CNOT7,KCTD8,ERBB4, IL20RB,ROBO1,PRKCQ,S
IPA1L3,MGMT ,NLGN1,SHLD2,SLC6A3,ARHGEF11,SLIT3,ESR1,
MYO9B, IGLC3, 1QCI-SCHIP1,PRLR,AGO3,HTT,CAMK1D ,HLA-
F,FER,EYA2,CCR2,STARD13,A2M,EPS8,SEMA4B, IGHV10R21-
1,ROCK2,RORA, IL16,DMRT1,RGS8 ,HERPUD1 ,RGS7 ,KIF7,FSTL
4 ,BARD1,STK3,DEPTOR, ZNF423,PNPLA8 ,APCDD1, IGF1R,GLI12
, THRB,AKAP13,DNM1L

GO:00
48522

positive
regulation
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cellular
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1.78175
6274419
6112e-
14

NOTCH2,BCAR3,BRINP3,MTOR,NSG1 ,WWC1,ABCA13,PTPRD,SLC
24A2 ,ULK2,FTO,KSR1,MGA,PLCB1,SVIL,CLTCL1,ZFPM2, TENM
4,DLC1,TNRC6B,DPP10,RIPOR2,RDX,RP1,STXBP1,RALA,BCL2
,KCNMA1,PRDM16 ,ALDH1A2 ,CHRNA7 ,ROBO2,RIMS1,EPC2,SPIR
E1,TENM3,ZEB1,AKR1C3,RARB,SPRED1,CDC42EP3,RIMS2,, ALK
,AUTS2,F0XJ2,CARMIL1 ,PJA2 ,BABAM2,GLI1S3, FANK1,ERBIN,
RIN2,ANO6,CACNG2 ,NEGR1 ,MLLT3,CNTNAP2 ,MAP3K9 ,APC,HHL
A2 ,TSHZ3,PLPPR5,DSCAM, TCF4,CRKL ,SOX5,ERG, TNIK,PTPRJ
,KDM4C ,NEK4 ,EGFR,RFX3,ANGPT1,CDK12,BACH1 ,MACF1,NEK7
,RNF220,ZNF407 ,NEDD4 ,MAML2 ,NSMCE2 ,BCL11A,SOX6,CHSY1
,FL11,CDH4 ,NTRK3,DKK2,FLT1,RFC3,TASP1, THRAP3,MAPKBP
1,DGKI,EDAR,CRACD,NEO1,CNTNG,SLC8A3,PRKD1, PAK1 ,EPHA
7 ,NCOA7,SPEN,RAPGEF2,PEL12,LRP2,ADGRB3,RUNX2,ARSB, T
AOK3,0NECUT1,UBE2L3,LDB2,CCL28,SMYD3,SEPTIN9,RPTOR,
GHR, SSBP3,NEDD4L ,ADAM10,HDAC9 ,ZHX3,ATF71P,1L1R1,APB
B2,APP,RPS6KA2,KDM1B,CACNB2,STAU2,DOCK8 ,MAPRE2 ,ZNF6
00, SEMA5A,SYT1,NTF3,ACER2,CD2AP ,AURKA,PARN,ST18,PYG
01,SLC8A1,SSBP2,SRGAP2C,ANKRD31,F1G4,DUX4 ,KANK1 ,MAP
4K4 ,ABCD2,BMPR1B,FMN2 ,AKAP6,ZNF717,ARNT ,RAB8B, PAK3,
RANBP2,LARP1, ITPKB,TRPC5,UBE2E2,DNM3,NBN, SCP2 ,PRKCZ
,GRB10,TAF15,RAB27B,CNST,PHF19 ,MRTFA, TAF4B,COBL ,DUS
P22 ,EBF2,YAP1,NFIA,SHC4,BRINP1,MAPK1 ,MGATS,CADPS2,K
MT2E,PCGF5,PDGFD,SYT10,NRG3,UBE20,ANKFY1,GFRAL,NIPB
L,SPIDR,GABPA,CORO2B,CHD6,MYLK3,KANSL1,GLP2R, LIMCH1
,FMN1,PAFAH1B1,ATF6,TM7SF3,VPS13D, TPM1,NF2,LRRC38,H
IVEP1,CTNNA1,MOB3B,BIRC6,AKAP9 ,KLF15,RASGRF2,PPARA,
MEIS2,SNX30,NFIB,MRTFB,SYNJ1,NR5A2 ,ADAMTS3, TIAM1,GR
M1,FOXJ3,TRERF1,PCDH11Y,PLA2R1,EIF3D,SEMA3C,DAPK1,N
AV3,TMEM108 ,AGO2 ,MAGI1,JARID2,GATAD2B, IL34,ANK2 ,ADG
RV1,MELK,BCAS3,RYR2,SYNE2,ZNF606 ,RANBP3L , SEMAGD , SMA
RCA4,USP8,PARD3,MAPKAP1,TNRC6C,P1AS1,TBC1D5,BLK, TNR
,DOCK4 ,MBD5 ,ATRX,ELAVL4 ,ABL1,HDAC4,SLC1A1,PRKAAL,MR
PS27,APBB11P,EIPR1,APLF,NFAT5,GUCY1A2,SLFN11,RAP1A,
GLIS1,MY010,GPC5,TOX3,CAMK4,CPSF3,FGF10,ZC3HAV1,GRI
D2,TGM1,LATS2,NRG1, INOSOD,CLIP1,ASPM,AP3B1,DENND2B,
RASGRF1,ATP11C,ZNF438,ABCB7,ZBTB16,MUSK,SH3GL3,SETD
B2 ,PRKCE,FOXK2,SLCO3A1,MED15,WNK2,ESRRG,FBN2,CD44 ,E
GF,PRRC1,PDE3A,NSMAF,SPRED2 ,RPS6KA3,ATP8A2,PTPN2, TR
IM5,PLXNA2 ,MCF2L ,ATXN3,RFC1,HTR2C,RIC3,CLEC16A, ARHG
EF7,ALG10B,ATP8A1l,AMBRAL,KDM7A,OPRM1,HTR2A,DAZL ,GTF
2F2,STAC,SEMASE, TAF3,RPRD1B,MARK2 ,EBF3,ZNF33B ,ABHD1
7C,PUM1,TMOD2 ,MSH2 ,EPHAG ,ANKRD17,LINGO2,SH3KBP1,SLC
2A13,RELL1,EPN2,EVC,KNDC1,CLSPN,NOS2,BICRAL ,MNAT1,R
BBP8,MDFI1C,ANK3,EMILIN2 ,HMGA2,CCND3,BCL11B,DOCK5,EC
E1,CREM,PLCE1,TGFA,HIP1,FUT9,PRR5L,VAV1, TIP1,NPHP4,
EGFLAM,CNTN1,HLA-

B, 1QSEC1,SNX3,CACNA1l ,BRCA2,DISC1,BLM,SEMA3A ,ADCY10
,BMP2,RC3H2,MSR1,VRK1,GNAI1,GFI11B,RESF1,MYRIP,BMP2K
, TMEM161A, SEMA3D,ASXL3,RELN,HMGB1,FGF9,NFATC2,SLC23
A2,MYOM1,TRAF3,ZNF462,UNC13B,TTC21B,ETS2,DSTYK,UIMC
1,D0CK1,PLS1,NIN,ATF1,SLAMF1,SMARCA2 ,ETS1,GL13,CGAS
,SMARCC1,SMOC2,PCP4,CNKSR3,VENTX,GRIK2,PRDM10,RERE,
MAP2,GAREM1,LAMC1,NEK10,MOB1B,ATF2,CYLD,BBS4 ,MAPKS8I
P1,HIVEP3,PSIP1,CFTR,NELL1,RGMB,NEU3,KITLG,CAMTAL,S
LC30A10,GTF21,RORB, TADA2A,DAB1,MED27 ,ZNF208 , SELENON




,RB1CC1,NMD3,PRKN,MTMR2,TBX20,DPF3,GRIN2A ,ARID5B,ZB
ED9,PRKCH, FRMD4A, IL6R, FRMPD4 ,ALS2 ,RACGAP1 ,NLRC5, TFD
P1,CNOT6L,TOX, SLC4A4,ZFP90,COPS8, SHANK2 ,ST8SIAL,USP
7,VAV3,PLAGL1,MESD, ITSN2,S0OX30,KIR2DL4,RALB,NPAS2,R
OCK1,LYN,VCAM1,ZNF780B,SLC44A2,DTX1,TENM2,0VOL2,NTN
1,ZFHX3,RRAGD, BANP,SUPT16H,ARID1B,HOXC13,CRACR2A,RN
F152,BAZ1A,CASZ1, INSR,BMF,YTHDF3,DEDD2 ,NEK6 ,HECTD1,
NMU,DDHD1,PBX3,SUMO2 ,ZNF292 ,PDE4ADIP ,SNAI2,ASH1L, IGH
V3-

74 ,HOXC4,B1D,TRABD2B,RXRG,SP3,ERN2 ,MBTPS2, TRIM58,TI
AL1,ELF2,ZDHHC17 ,NSD2,FYCO1,SH3GLB1,CARD10,JCAD, TWI
ST2,CTIF,UTRN,RASGRP1, IGSF11,SNX9,CSNK2A1 ,BMP5,KCNC
1,CSF1,GHRH,BCL2L1,ASB4,GRIN2B, INO8O,FANCB, 1GHV2-
70D,CLNS1A,SMAD5,CELF4,TCERG1 ,ABCG1,SLC40A1,PRAME, T
NN, LPGAT1,MICALL2,MED1,CDC14B,PCNT, IL33,GPRC5C,ROR2
,ZNF521,KL,BANK1,CSDE1,LMX1A, IL10,ACTR2,SFPQ, PRAMEF
25,RI0K1,CLSTN2,PTH, PRKAA2,,CSF2RB,NDC80,LARP6,VSTM2
A,MAPG,VASP ,PLA2G4A,ETV6, 1QGAP1,RPS12,ZBTB7C, TEAD1,
MORC2,SREBF2,ANP32B, YBX3,AIMP1,NRXN1,PCID2,HIPK1,CD
70,CIBAR1,CADM1,CENPE, LMX1B,NET1,ANLN, TWIST1,AKT3,A
LKAL2,JAK2,ZBTB38,MADD,HCRTR1,PATL1,ZNF287,PRSS2,CR
EBBP,MELTF, TNKS,GORAB,PCNA,UFL1,NFKBIA,PRKCB,ABCCS8,
RFC2,ALX4,RTRAF,BRD4 ,NEDD9,OLFM4, ITGA6,ASS1,MTCL1,G
RIP1, IGHV10R15-
9,CTNNBL1,SAR1A,HPSE2,ZBTB49,EXOC1,KRT6A,STOX2,AGO1
,MEOX2,GID8,ELL2,STAT1,NDFIP2,NR2C1 ,MAP2K6 ,MTPN,ABI
1,CEMIP,PRAMEF2, IMPACT ,CCBE1,PARK7 ,MAPK8, ITGA4 ,0AZ2
,MED12L,POU1F1,UBE2J2 ,ADCYAP1R1 ,MTF2,NCAPG2,TMOSF4,
MYOCD,CEP120,CYFIP2,ARID3B,MEF2C,ADGRB1,RXRA,WNT7A,
RBPMS2 ,MAP3K5,NDFIP1,MAP3K4 ,WASF3,S100B,ZNF112,ATP6
V1C2,MAGEL2,PKN2,RAD51AP1,RAB38,DBF4B,FBXW8,SDCBP ,N
SMCE1,WWOX , PASK,NCK1,SCAF8,FGR,CDCA8,PPP2R3A,MLLT10
, IFNAR1,RNF8,EPHA4 ,MECOM,DNMT3L ,NTRK2, IL1RAPL1,NUMB
,ADAMTS9,0CLN,CREB5,CD101,MEGF10,FBX031,EXTL3,PTK2,
MARK4 ,CDH5,CD5L , ANKRD6,SCGN ,NFKBID ,ASCL3,MPP7 ,DIAPH
1,LAMB1,CYFIP1,UBE3A,SEMA4D,JAM2,ZBTB20,RUNX1, KIRRE
L1,WNT5B,SAX01,NENF,POMT2,PTGFR,ZNF845 ,ASAP1,EDIL3,
NOS1AP,PDCL3,CCDC88A,GPR55,CHCHD2,BICD1, TNFSF11,FYN
,KDM5A , PPM1F ,ADGRL2 ,HDAC2,SLF1,TBX15,SH2D3C,DOCK3,N
CS1,DOK5,MAPK9,PABPC1,CRTAM,APELA,ROR1, TET1,ARNT2,C
DH2, ITGA8,RAD9A,GPR137B,EPHB1,GRM5 ,ADCK1 ,RPS6KAS5,PI
D1,NRP1,FCHSD2,PRKCA,ATPSCKMT,FAIM, ITGAL1,ZNF615,KLF
12,RC3H1,NRIP1,CHODL,POR,ZNF850,SUPT3H,TUT4,PRIM2,F
BLN1,STK36,RAG1,RRAS2,BMPER,PRDM15, CUX1 ,MACROH2A1 ,M
ITF,EPHB2, TOGARAM1,CSNK1G1,CD38,EYA4 ,MET ,SPPL3,CDH1
7,CDH13,STXBP4,CACNG3,MAGI2,PRDM11,VMP1 ,MLIP,FLRT2,
MYB,KALRN,SLC1A2,GNAS,LAMALl ,MFHAS1 ,SERPINB7,TIAM2,D
HX29,BMP7,DLG5, TNFAIP8,RNF217 ,BPTF,BTBD10,NUDT21,KM
T2C,ADGRF5,PDGFC,ABL2 ,RFX2,EYAL1,SLIT2,CNOT7,ERBB4,G
SAP,SYNDIG1,R0BO1,SAMD4A,PBX1,NPAS3,PRKCQ, TRDN ,MGMT
,NLGN1,SHLD2,NOS1,PRR16,ASIC2,EFNA5,TCF12 ,ARHGEF11,
RAB27A,NSD1,FRMD5,ESR1,LOXL2,CACNA2D1, IGLC3, 1QCJ-
SCHIP1,PRLR,AGO3,HTT,RAD51B, CAMK1D,PIK3R3,HLA-
F,FER,EYA2,CCR2,CHFR,ZNF721,EPS8,SEMA4B ,NRF1, IGHV10
R21-
1,HRH1,ROCK2,RORA,STMP1,ATAT1,DMRT1,CDCA5,RAB31,HER
PUD1,NCOA6 ,WASHC1,RGS7,KIF7,BARD1,STK3,ZNF423,RSU1,
HNRNPU,RAB3GAP2,CADPS, IGF1R,PRKAG2,GLI2,THRB,AKAP13
,MORC3,ATP10A,DNM1L

G0:00
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2.04936
0590256
0283e-
14

NOTCH2 ,MTOR,NEBL ,LRRC49,SVIL,TLN2 ,MICAL3,DLC1,RIPOR
2,RDX,RP1,RALA,BCL2,MYO5A,0DAD2 ,ARHGAP26,SPIRE1,CNT
LN,SDCCAG8,FGD4,SPAG16 ,MYO1E,CEP192,CDC42EP3,AUTS2,
CARMIL1,ERBIN,RHPN2,PARVB,MAP4 ,APC,ZMYM4 ,MYO5C, SETD
2,TNIK,MACF1,CTNNA3,NEK7 ,NCOR1,DOCK2,DIAPH3,CECR2,A
RMC2,NTRK3,PHACTR1,CRACD,SLC39A12,PAK1,DEUP1,LRGUK,
EPB41L3,KI1F4A,TBCD,PHACTR2,DCLK1,STAU2 ,MAPRE2 , SEMAS




A,ARHGAP44 ,NTF3,CD2AP ,AURKA, SRGAP2C,FRMD3,CCSER2 , KA
NK1,FMN2,THSD7A,CTNNA2,PAK3,TTLL7 ,RAP1GDS1,PRKCZ,CA
LD1,KLHL1 ,MCPH1,MRTFA,COBL ,SENP6,MAPK1 ,ABLIM1,ARHGE
F17,SLC16A1,COR02B,MYLK3,LIMCH1,FMN1, PAFAH1B1,TPM1,
NF2,CTNNA1,PPP1R9A,AKAP9 ,MPRIP,ENAH,PAKS, PARD3B,NAV
3,ANK2,STAG2,BRWD1,BCAS3,SYNE2,BBS2,AIF1L,LDB3,PARD
3,MAPKAP1,DST,CXADR,ATRX,X1RP2,ABL1,PRKAAL1,GAS2,TTL
L5,MAST4,DNAH5,FGF10,CLIP1,ASPM, PRKCE,PGM5,USP33, L1
MD1,PEX14,ATP8A2,ATXN3,ARHGEF7 ,SEMA3E ,MARK2 , TMEM67 ,
C100RF90, TMOD2 ,SH3KBP1,ANK3,MYOM2 ,PLCE1,ANKFN1,HIP1
, TJP1,NPHP4 ,PACSIN2, IQSEC1,PDLIMS,BRCA2,DISC1,WDPCP
,NRK,PHACTR3,CDC42BPB,GNAI1,RANBP9,DNAL1, TUBGCP3,RT
TN,MDM1,PLS1,SRGAP2,NIN,HAUS6 ,DNAH8 ,KIF15,MAP2,,DAW1
,FARP1,ATF2,GOLGA8B,CYLD,BBS4,THSD7B,KI1AA0753,CEP44
,PRKN,CDC42BPA,AFAP1,PCDH15, PKP1,FRMPD4 ,RACGAP1 ,KAN
K4 ,MAP7 ,CFAP74 ,MYO1D,ROCK1,ARHGAP28 ,K1F11 ,NEK6,SHRO
OM3,ARFGEF1,PDE4DIP,FLNB,KRT6B,UTRN, SNX9,HDGFL3,KRT
25,PRKG1, INO8O ,MICALL2,CDC14B,PCNT,FAT1,ACTR2,PRKAA
2,SKA1,NDC80,MAP6,VASP ,TACC2,KIFC1, 1QGAP1,CENPE, TUB
B6,ANLN,JAK2,TNKS,SGO1,SMTN,USH1C,NEDD9 ,MTCL1,EML1,
MAST2 ,ARFGEF3, KRT6A, SHROOM2 ,MTPN,ABI11,ASB2,HMCN1,CE
P120,CYFIP2,KRT85,WASF3,MAGEL2,SDCBP ,NCK1,DRC7,CDCA
8, INTS13,RSPH1,0CLN,AKAP11,TRPM7,PTK2 ,MARK4 ,CDH5, AR
HGAP12,DI1APH1,CYFIP1,HOATZ,FRMD6,KIRREL1,SAX01,PSTP
1P2,NOS1AP,SORBS2,PDCL3,CCDC88A,SPAG6,BICD1,PPM1F,H
YDIN,EHBP1,RP1L1,SPTB,NRP1,FCHSD2,BCR,ELMO1,STK36,T
OGARAM1,MYO5B,MET,SPECC1,NRAP ,FAM171A1,DNAH17 ,EPB41
L4A,ABL2 ,FHOD3,TTLL11,SLIT2,NUF2,ANTXR1,SIPAL1L3,TRD
N,NLGN1,EFNA5,GAS2L1,ARHGEF11,FRMDS, 1QCJ-
SCHIP1,HTT,CFAP44 ,FER,STARD13,EPS8,R0OCK2,ATAT1,WASH
C1,HOOK3,HNRNPU,CEP72,AKAP13

G0:00
48513

animal
organ
developmen
t

5.02088
0141050
604e-14

NOTCH2 ,BCAR3,MTOR,CNTN4,SGCD, IMMP2L , FREM1, TRAPPC9,B
NC2,NEBL,SMOC1,SCAPER,FTO,PLCB1,SVIL,ZFPM2,TENM4 ,DL
C1,ZDHHC21,RIPOR2,RP1,BCL2,0DAD2 ,ALDH1A2,FBN1,R0B0O2
, TENM3,ZEB1,AKR1C3,RARB,SPRED1,ENPEP ,MYO1E ,USH2A, AL
K,PAPPA2,ANO6,NEGR1 ,MLLT3,GPC6,CNTNAP2,MYO3B,DSCAM,
CRKL, ILDR2,S0X5,SETD2,SLC4A10,PTPRJ,DOCK10,EGFR,RFX
3,ANGPT1,DOCK2,CRB1,S0X6, TMEM182 ,CECR2,CHSY1,FLI1,A
TP2B2 ,NTRK3, LARGE1,RXFP1,PHACTR1,FLT1,ADAMTS6,EDAR,
SLC8A3,EPHA7 ,RAPGEF2,LRP2,RUNX2,FGF12,CPS1,0NECUT1,
TMEM38B,PRICKLE2,SLC24A3,LDB2,GHR, LUZP1,SSBP3, ADAM1
0,HDAC9,APP,ABCB5,RPS6KA2 ,CACNAL1C,DCLK1,STAU2,TMC1,
SEMASA,SYT1,AURKA,PYGO1,SLC8A1,SRGAP2C,BMPR1B , AKAP6
,CTNNA2,ARNT, ITPKB, IFT57 ,RBM47 ,PRKCZ ,KLHL1,MCPH1,CO
L27A1,ZSWIM6,COBL ,EBF2,YAP1 ,NFIA,MAPK1,CRISPLD2 ,KMT
2E,PLG,PDGFD,ZNRF3,ABLIM1,NRG3,GFRAL,NIPBL,GABPA,FA
T3,LCE1F,MYLK3,ACSBG1,FNMN1,PAFAH1B1,ATF6,EFEMP1,DCA
F1,1TGB8,TPM1,NF2,RBFOX1,CTNNAL1,ANKRD11,BIRC6,KLF15
,PPARA,ME1S2 ,NFIB,MRTFB,SYNJ1,NR5A2, TIAM1,KAZN, SEMA
3C,SLC24A4 , TMEM108 ,ALPK2 ,DNAH11,JARID2,CPE, 1L34,ANK
2,ADGRV1,MELK,RYR2,SYNE2,BBS2,WNT9B,RANBP3L ,SEMAGD,
ANKS6 ,SMARCA4,LDB3,MAPKAP1,BLK, TNR,CXADR,ATRX, XIRP2
,ELAVL4 ,ABL1,HDAC4,SLC1A1,PRKAAL,GAS2 ,DROSHA, TTLLS,
L3MBTL3,DNAH5,CAMK4 ,FGF10,GRID2,TGM1,LATS2,NRG1 ,ASP
M,AP3B1,ATP11C,ZBTB16,ZNF675,SETDB2,FBN2,CD44 ,PTPRO
,EGF,ALPK3,EXT1,COL5A3,SPRED2 ,ADAMTS2 ,NHS ,ATP8A2 ,PT
PN2,PLXNA2,ARHGEF7 ,AMBRA1 ,KDM7A,FANCA,CYP4A11,CNNM4
,SEMA3E,ALPL,FHL2,HERC1,MSH2,CDIN1,LUC7L,EVC,KNDC1,
MNAT1,SGCZ ,MYLK2 ,XYLT1,HMGA2,BCL11B,ECE1,MBP,AK8,TR
PS1,PLCE1,TGFA,VAV1,ZNF160,LDLRAD4 ,NPHP4 ,EGFLAM,CNT
N1,HLA-

B,MTHFD1L,PDLIMS5,BRCA2,DISC1,DNER,WDPCP,SLC10A7,SEM
A3A,BMP2,RC3H2,PSG9,PTCD2,GFI11B,BMP2K,RNF38,SEMA3D,
ASXL3,PDE6C,RELN,HMGB1,FGF9, TDRD7 ,CPAMD8 ,MDM1 ,ESRP1
, TTC21B,DOCK1,TSPAN2 ,RAP1GAP,PLS1,SRGAP2,NIN,DRAXIN
,SLAMF1,SMARCA2,ETS1,GL13,MEGF11,SMARCC1,CASP5,CUL1




,RERE,DAW1,LAMC1,ATF2,UMODL1,BBS4,LAMC3,HIVEP3,COLS
Al,CFTR,NELL1,KITLG,DCC,RCAN1,RORB,DAB1,SELENON,RB1
CC1,MYO3A, SH3PXD2A,TBX20,PCDH15,DPF3,GRIN2A,ARID5B,
JPH1,ATXN1,CDH23,PRKCH, TG, IL6R,DMC1,LCE3B, TOX, PDEGA
,SCN10A, SHANK2 ,ADGRG6 ,ROCK1,LYN,VCAM1,CTSB,LRIG1,DT
X1,0VOL2,NTN1,MMP16,ZFHX3,ARID1B,HOXC13,CRACR2A, INS
R,HECTD1,PBX3,SNAI2,ASH1L ,HOXC4 ,RXRG, SP3,MBTPS2,FLN
B,TRIM58,NSD2,CERS3,KRT6B,ENPP1,UTRN,RASGRP1 ,DZANK1
,NDRG2,BMP5,WDR72,KCNC1,CSF1,GHRH,BCL2L1,KRT25,CTDP
1,HCN1,PRKG1,LAMA3,GRIN2B,CNMD,DHRS3, SMADS,CELF4,SY
NJ2,FOXN3,VSTM4,SLC40A1,MYCL, TNN, PSAP ,MED1,ATG4B,KD
M6A,ATRN,AJAP1,ROR2,KL,CSDE1,FAT1,LMX1A, TMEM178A, IL
10,TTC39C,PTH,SOSTDC1,ETV6,TACC2, IQGAP1,TEAD1,ANP32
B,YBX3,NRXN1,PCID2,HIPK1,CACYBP,CADM1,ANLN, TWIST1,A
KT3,JAK2,VSX1,CELSR2,ARL11,GORAB,PCNA,UFL1,ADAMTSS,
NFKBIA,SMTN,ALX4 ,USH1C,NEDD9, I TGA6 ,ATP2B1,ASS1,EML1
,OTOP1,EXT2,KRT6A,STOX2,MEOX2 ,GRXCR1,STAT1,MAP2K6,C
MTM7 , SHROOM2 ,,SLC6A11 ,MTPN,AB11,MY018B,ARMC6,CCBE1,A
DAMTS18, 1TGA4,FBXL17 ,POU1F1,CSMD1,NCAPG2,,FOXP2,ASB2
,MYOCD,CEP120,DHTKD1 ,KRT85,MEF2C,ADGRB1 ,RXRA ,WNT7A,
RBPMS2 ,NDFI1P1,MAP3K4 ,PDE2A ,FBXW8,SDCBP ,NECTIN1, WNOX
,FLVCR1,FGR,PPP2R3A,SPRR2D, LCE3D, EPHA4 ,GABRAS ,MECOM
,DNMT3L,NTRK2,FNDC3A ,NUMB, LHX9, ADAMTS9,WNT2B,TNNI1,
CD101,MEGF10, IL17RD, IREB2,HS6ST1,PTK2,ANKRD6 ,NFKBID
,CLDN18,LAMB1,UBE3A, SEMA4D,FAT4 ,AP2B1 ,RUNX1,AKR1B1,
WNT5B,SORBS2 ,GPR55,NSUN2 ,ADAMTS16, TNFSF11,FYN, ADGRL
2,UNC45B,ARL13B,HYDIN,HDAC2,GON4L ,TBX15,COL18A1,ATP
5PF,UGP2,CRTAM,COL19A1 ,APELA ,MDGA2 ,ROR1,ARNT2,CDH2,
CNTN5, ITGA8,NTN4,XRN2,GPR137B,EPHB1,RP1L1,PTPRG,NRP
1,SDK1,PRKCA,RC3H1,NRIP1,CHODL,POR,BCR,SNRK,STK36,M
B,RAG1,B9D1,DGCR2,BMPER,MACROH2A1 ,MITF,EPHB2, IGSF3,
SGCG,EYA4 ,MET ,CDH17,ATG5,NRAP ,MAGI12,ADAM29,FLRT2 ,MY
B,KALRN,SLC1A2,GNAS, LAMAL1 ,MFHAS1,GREB1L ,SERPINB7,CA
10,ATRNL1,BMP7,DLG5,KIRREL3,BPTF,NUDT21,ADGRF5, PDGF
C,EYA1,FHOD3,SLIT2,EXOC4,CCDC141,ERBB4,ROBO1,PBX1,M
YH15,S1PA1L3,MGMT,CTTNBP2,SLC6A3,TCF12,SLIT3,ESR1,N
TNG1,KDM4B,LOXL2,PRLR,FOXB1,PIK3R3,MACROD2,FER,CCR2
,RPGRIP1,A2M,SEMA4B,ROCK2,PRDM1,RORA,ATAT1,DMRT1,HS
PG2,PTPRQ,NCOA6 ,HSD17B2,COL4A3,RGS7 ,HOOK3,STK3, ZNF4
23,ZNF568,HNRNPU,APCDD1, IGF1R,GLI2,THRB,AKAP13

G0:00
16477

cell
migration

1.36564
3766531
1091e-
13

MTOR, SPOCK1,WwWC1,LRP12,PLCB1,TAFA5,DLC1,RIPOR2,RDX,
BCL2,SDCCAG8,SPRED1,ENPEP,USH2A ,AUTS2,, CARMIL1 ,MCTP1
,ASTN1,RIN2,ANO6,GPC6,APC,CRKL ,SETD2, ARHGAP24 ,PTPRJ
,DOCK10,EGFR,ANGPT1 ,MACF1,CTNNA3,DOCK2,SCAl ,NTRK3,C
5,PHACTR1,FLT1,NEO1,PRKD1,PAK1,RAPGEF2,ARSB,ONECUT1
,LDB2,TAFA4,CCL28,ADAM10,HDACY, IL1R1,APP ,MTUS1,DCLK
1,DOCK8 ,MAPRE2,SEMA5A,VCL ,NTF3,CD2AP,SLC8A1,PTPRR,S
RGAP2C,SRGAP2B ,KANK1 ,MAP4K4 ,CTNNA2 ,PAK3,PRKCZ ,GRB10
,MRTFA,DUSP22 ,MAPK1,MGATS5,PLG,PDGFD, ITGBL1,NRG3,GFR
Al1,NIPBL,FAT3,LIMCH1,PAFAH1B1, 1TGB8,TPM1,NF2,AVL9,C
TNNA1,TIAM1,PTPRK, PAKS5,SEMA3C,NAV3,AGO2, I1L34,BCAS3,
SYNE2,SEMAGD, TNR,CXADR,DOCK4 ,PTPRT ,ABL1,HDAC4,SDC2,
GPC5,FGF10,PEAK1 ,NRG1,ASPM, PRKCE ,USP33,CD44,PTPRO,E
GF,EXT1,LIMD1,PLXNA2,ARHGEF7 ,ATP8A1,BIN2,SEMA3E,MAR
K2 ,GCSAML , SH3KBP1,STK10,EMILIN2,BCL11B,DOCKS5, IL17RA
,FUT9,PRR5L,VAV1,TJP1,LDLRAD4, IQSEC1,DISC1,DNER, WDP
CP,SEMA3A,BMP2,UNC5D,CDC42BPB,RIN3,SEMA3D,RELN, HMGB
1,FGF9,NFATC2,DOCK1,SRGAP2,SLAMF1 ,ETS1,GL13,SMOC2,R
ERE,LAMC1,UMODL1,BBS4,LAMC3,COL5A1, ITGA9,KITLG,DCC,
DAB1,CDC42BPA, TBX20,DACH1,LYST,ARIDSB, IL6R,PTPRB, VA
V3,ROCK1,LYN,VCAM1,0VOL2 ,NTN1, INSR, YTHDF3,SNAI2,CD9
,CARD10,JCAD,TWIST2,BMP5,CSF1,PRKG1, LAMA3,VSTM4 , TNN
,ATRN, IL33,ROR2,FAT1,1L10,TSPAN11,ABHD2, IQGAP1,AIMP
1,NET1,ANLN,TWIST1,AKT3,JAK2,FSTL1,CELSR2,ABCC8,NED
D9, ITGA6 ,MEOX2 ,BRMS1L ,SHROOM2 ,CEMIP ,CCBE1, ITGA4,ASB
2 ,MYOCD,MEF2C,ADGRB1,WNT7A,PKN2,SDCBP ,NCK1,FGR,PPP2




R3A,CXCL2,EPHA4 ,NTRK2,NUMB , ADAMTS9 ,MEGF10,FBX031,PT
K2,CDH5,DIAPH1,LAMB1, SEMA4D, JAM2 ,WNT5B,PSTPIP2,CCDC
88A,TNFSF11,FYN,PPM1F,ARL13B,HDAC2,CRTAM,APELA,FUT8
,TET1,CDH2,NTN4,EPHB1,PTPRG,NRP1,PRKCA, ITGA1,MCC,BC
R,ELMO1,FBLN1,RRAS2,BMPER,SRGAP3,MITF,EPHB2 ,MET,CDH
13,MAGI2,UNK,FLRT2,LAMAL1 ,ATRNL1,BMP7 ,ASTN2,DLG5, ZMY
ND8,KIRREL3,PDGFC,ABL2,SLIT2,CCDC141,ERBB4,ROBO1,PR
KCQ,VCAN,FRMD5,NTNG1,LOXL2,FOXB1,CAMK1D,PIK3R3,FER,
CCR2,STARD13,EPS8,SEMA4B ,HRH1 ,ROCK2, 1L16,DMRT1,WASH
C1,APCDD1, IGF1R,DNM1L

G0:00
99536

synaptic
signaling

1.89405
3170759
9639e-
13

CNTN4 ,NSG1,PTPRD,SLC24A2,LRRC4C,UNC13C,PLCB1,PTPRA,
STXBP1,ERC1,LRFN2,CDH8,CHRNA7 ,RIMS1,GABRB3,RIMS2,MC
TP1,SV2C,CACNG2,DLGAP1,TSHZ3,CRKL,SLC4A10,USP14,BTB
D9,GRIK3,GABRB1,DGKI ,GRIAL,SLC8A3,CHRM3,RAPGEF2, FGF
12,GABRAG,PTPRN2,SYN2,GRM7 ,APP ,RPS6KA2 ,CACNB2,STAU2
,GABRG2,SYT1,NTF3,ERC2,SYN3,PRKCZ,SV2B,MAPK1,CADPS2
,HRH2,PLG,SYT10,NRG3,HRH4,SORCS3,PAFAH1B1,GR1K4 ,PPP
1R9A, AKAP9,RASGRF2,SYNJ1,GRM1,GABRG1, TMEM108 ,AMPH,C
DH11,USP8,TNR,GRM8,ELAVL4 ,ABL1,SLC1A1,RIMBP2,RAP1A,
GRID2,NRG1,RASGRF1,PRKCE,DGKB,P2RX6,EXT1,RPS6KA3,AT
XN3,HTR2C,RIC3,0PRM1,HTR2A, TMOD2 , APBA2 ,KCND2 ,MYLK2,
MBP,PACSIN2,DISC1,RELN,GNAQ,UNC13B,GABRR2,GRIK2 ,MCT
P2,FARP1,GABBR2,KPNAl,ZZEF1,DCC,CHRM5, PRKN,MTMR2 ,,DL
GAP2,GRIN2A,ALS2,KCNQ3,SHISA9, SHANK2 ,PLCB4,GR1D1,CO
LQ,NMU,RPH3A,GABRG3, IGSF11 ,HCN1,GRIN2B,CELF4,R0R2,C
LSTN2 ,NRXN1,JAK2 ,HCRTR1,PRKCB,CACNAL1E,SLC6A1,PARKY,
MEF2C,ADGRB1,WNT7A,S100B,0R10H2,SDCBP,SNAP29 ,EPHA4,
GABRAS5,NTRK2, IL1RAPL1,SHISA6,GRIK1,SCGN,CYFIP1,PCDH
8,FYN,CDH2,FBXL20,EPHB1,GRM5, FCHSD2 ,BCR ,NRXN3 ,EPHB2
,CD38,DLG2,CACNG3,SLC1A2 ,GABRAZ , TMEM25,GRM3 ,EXOC4 , P
LCL1,SORCS2,NLGN1,NOS1,SLC6A3,AS1C2,DTNA,NTNG1,CCR2
,HRH1,RGS8,CADPS

G0:00
48518

positive
regulation
of
biological
process

2.35468
4695722
86le-13

NOTCH2,BCAR3,BRINP3,MTOR,NSG1 ,WWC1,ABCA13,PTPRD,SLC
24A2,PVT1,ULK2,FTO,KSR1,MGA,PLCB1,TMPRSS2,SVIL,CLTC
L1,ZFPM2,TENM4,DLC1,TNRC6B,DPP10,RIPOR2,PDE4D,RDX,R
P1,STXBP1,RALA,BCL2,KCNMAL1,PRDM16,ALDH1A2,CHRNA7 ,RO
BO2,RIMS1,EPC2,SPIRE1, TENM3,ZEB1,AKR1C3,RARB,SPRED1
,CDC42EP3,RIMS2,ALK,AUTS2,FOXJ2,CARMIL1 ,PJA2 ,BABAM2
,GLIS3,FANK1,ERBIN,RIN2,ANO6,CACNG2,NEGR1 ,MLLT3,EGL
N3,SUSD4,CNTNAP2 ,MAP3K9, SPON1,APC,HHLA2 ,TSHZ3,PLPPR
5,DSCAM, TCF4,CRKL,SOX5,SETD2,ERG, TNIK,PTPRJ,KDM4C,N
EK4 ,EGFR,RFX3,ANGPT1,CDK12,BACH1 ,MACF1,NEK7 ,NCOR1,R
NF220,D0OCK2,ZNF407 ,NEDD4 ,MAML2 ,NSMCE2 ,BCL11A,S0X6,C
HSY1,FL11,CDH4 ,NTRK3,C5,DKK2,FLT1,RFC3,TASP1, THRAP3
,MAPKBP1,DGKI,C120RF4,EDAR,CRACD,NEO1,CNTN6,SLC39A1
2,SLC8A3,PRKD1,PAK1,EPHA7 ,NCOA7,CHRM3,SPEN, RAPGEF2,
PELI2,LRP2,ADGRB3,RUNX2,ARSB,FGF12,TAOK3,0NECUT1,SL
C24A3,UBE2L3,LDB2,CCL28,SMYD3,SEPTIN9,RPTOR,GHR, SSB
P3,NEDD4L ,ADAM10,HDAC9 ,ZHX3,ATF71P,1L1R1,APBB2,APP,
RPS6KA2 ,KDM1B, CACNB2,STAU2,DOCK8,MAPRE2 ,ZNF600 , SEMA
5A,SYT1,NTF3,ACER2,CD2AP ,AURKA,PARN,ST18,PYG01,SLC8
Al,SSBP2,SRGAP2C,ANKRD31,FI1G4,DUX4,PLGRKT , KANK1 , MAP
4K4 ,ABCD2,BMPR1B,FMN2 ,AKAP6,ZNF717 ,ARNT ,RAB8B , PAK3,
RFTN1,DIP2B,RANBP2,LARP1, ITPKB, TRPC5,UBE2E2 ,DNM3,NB
N,SCP2, 1FT57,PRKCZ,GRB10, TAF15,DIP2A,RAB27B,CNST ,HE
CW1,ABCA5,PHF19,MRTFA, TAF4B,COBL ,DUSP22 ,EBF2,YAP1,N
FI1A,SHC4 ,BRINP1,MAPK1 ,MGAT5,CADPS2 ,HRH2 ,KMT2E,PLG,P
CGF5,PDGFD,SYT10,NRG3,UBE20,ANKFY1,GFRAL,NIPBL,SPID
R,GABPA,COR0O2B,CHD6 ,MYLK3,KANSL1,GLP2R,LIMCH1,FMN1,
PAFAH1B1,ATF6,TM7SF3, 1TGB8,VPS13D, TPM1,NF2,LRRC38,H
IVEP1,CTNNAL1,MOB3B,BIRC6,AKAP9 ,KLF15,RASGRF2,PPARA,
MEIS2,SNX30,NFIB,MRTFB,SYNJ1,NR5A2 ,ADAMTS3, TIAM1,GR
M1,FOXJ3,TRERF1,PCDH11Y,PLA2R1,EIF3D,SEMA3C,DAPK1,N
AV3,SLC24A4 ,TMEM108,AGO2 ,MAGI1,JARID2,GATAD2B, IL34,
ANK2 ,ADGRV1,MELK,BCAS3,RYR2,SYNE2,BBS2,ZNF606,CLPX,
RANBP3L ,NKG7,SEMAGD , SMARCA4 ,USP8, PARD3 , MAPKAP1,TNRC




6C,PIAS1,TBC1DS,SPG21,BLK,TNR,DOCK4 ,MBD5, ATRX, ELAVL
4,ABL1,HDAC4,SLC1A1,PRKAAL ,MRPS27 ,DROSHA ,APBB1IP,EI
PR1,APLF,NFAT5,GUCY1A2 ,NBAS,SLFN11,RAP1A,GLIS1,MYO1
0,GPC5,TOX3,CAMK4 ,CPSF3,FGF10,ZC3HAV1,GRID2,TGM1, LA
TS2,NRG1, INO8OD,CLIP1,ASPM,AP3B1,DENND2B,RASGRF1,AT
P11C,ZNF438,ABCB7,ZBTB16,MUSK,SH3GL3,SETDB2,PRKCE, F
OXK2,SLCO3A1,MED15,WNK2,ESRRG,FBN2,CD44 ,EGF,PRRC1,P
DE3A,NSMAF,LIMD1,SPRED2 ,RPS6KA3,ATP8A2,PTPN2, TRIMS,
PLXNA2 ,MCF2L ,ATXN3,RFC1,HTR2C,RIC3,CLEC16A, ARHGEF7,
ALG10B,ATP8A1l,AMBRA1 ,KDM7A,OPRM1,HTR2A, FANCM,CYP4Al
1,DAZL,GTF2F2,STAC,SEMA3E, TAF3,RPRD1B,MARK2 ,GCSAML ,
EBF3,ALPL,ZNF33B,ABHD17C,PUM1,TMOD2 ,MSH2, IGF2BP3,EP
HAG6 ,ANKRD17,LINGO2,SH3KBP1,SLC2A13,RELL1,EPN2,EVC,K
NDC1,SPSB4,CLSPN,NOS2,BICRAL ,MNAT1,RBBP8,MDFI1C, ADAM
12 ,MYLK2,ANK3,EMILIN2,HMGA2,CCND3,BCL11B,DOCKS,ECE1
,CREM,MBP,PLCE1,TGFA, IL17RA,HIP1,FUT9,PRR5L,VAV1,TJ
P1,NPHP4,EGFLAM,CNTN1,HLA-

B, 1QSEC1,SNX3,CACNA1l ,BRCA2,DISC1,BLM,SEMA3A ,ADCY10
,BMP2,RC3H2,PSG9,MSR1,VRK1,GNAI1,GF11B,RANBP9,RESF1
,MYRIP,BMP2K, TMEM161A, SEMA3D ,ASXL3,POLR3A,RELN,HMGB
1,FGF9,NFATC2,SLC23A2,MYOM1,TRAF3,ZNF462,UNC13B,TTC
21B,ETS2,DSTYK,UIMC1,DOCK1,PLS1,NIN,ATF1,SLAMF1, SMA
RCA2,ETS1,GL13,CGAS,SMARCC1,SMOC2,PCP4 ,CNKSR3,VENTX
,GRIK2, IDE,PRDM10, RERE ,MAP2 ,GAREM1,LAMC1 ,NEK10,MOB1
B,ATF2,CYLD,BBS4 ,MAPK8IP1,HIVEP3,PSIP1,CFTR,NELL1,U
BASH3A,RGMB,NEU3,KITLG,CAMTA1,SLC30A10,GTF21,RORB, T
ADA2A ,DAB1,MED27 ,ZNF208, SELENON ,RB1CC1,NMD3, PRKN ,MT
MR2,TBX20,DPF3,GRIN2A,ARIDSB,ZBED9, PRKCH, PKP1,FRMD4
A, IL6R,FRMPD4,ALS2 ,RACGAP1,NLRC5, TFDP1,CNOT6L, TOX,S
LC4A4,ZFP90,COPS8,SHANK2 ,ST8S1A1,USP7,VAV3,ENPP3,PL
AGL1,MESD, ITSN2,S0X30,KIR2DL4 ,RALB,NPAS2 ,ROCK1,LYN,
VCAM1,ZNF780B,EIF2B3,SLC44A2,DTX1,TENM2,0VOL2 ,NTN1,
ZFHX3,RRAGD,BANP,SUPT16H,ARID1B,HOXC13,CRACR2A,RNF1
52,BAZ1A,CASZ1, INSR,BMF,YTHDF3,DEDD2 ,NEK6 ,HECTD1 ,NM
U,DDHD1,PBX3,SUMO2,ZNF292 ,ARFGEF1 ,PDE4DIP,SNAI2,ASH
1L, IGHV3-

74 ,HOXC4,BID,TRABD2B,RXRG,SP3,ERN2 ,MBTPS2, TRIM58,TI
AL1,ELF2,PLPP4,ZDHHC17 ,NSD2,FYCO1,SH3GLB1,CARD10,JC
AD,TWIST2,CTIF,UTRN,RASGRP1, IGSF11,SNX9,CSNK2A1 ,BMP
5,KCNC1,CSF1,GHRH,BCL2L1,ASB4,GRIN2B, INO8O,FANCB, IG
HvV2-

70D ,CLNS1A,SMAD5,CELF4,TCERG1,ABCG1,DCUN1D4,SLC40A1
,PRAME, TNN, LPGAT1 ,MICALL2 ,MED1,CDC14B,PCNT ,KDM6A, IL
33,GPRC5C,ROR2,CFH,ZNF521,KL ,BANK1,CSDE1, LMX1A, IL10
,ACTR2,SFPQ,PRAMEF25,R10K1,CLSTN2,PTH, PRKAA2,,CSF2RB
,NDC80, LARP6,VSTM2A ,MAP6 ,VASP ,PLA2G4A,ETV6, 1QGAP1,R
PS12,7BTB7C,TEAD1,MORC2,SREBF2,ANP32B,YBX3,AIMP1,FY
B2,NRXN1,PCID2,HIPK1,CD70,CIBAR1,CADM1,CENPE,LMX1B,
NET1,ANLN,TWIST1,AKT3,ALKAL2,JAK2,ZBTB38,MADD,HCRTR
1,RBM19,PATL1,ZNF287 ,PRSS2,FH,CREBBP ,MELTF, TNKS,GOR
AB,PCNA,UFL1,NFKBIA,PRKCB,ABCC8,RFC2,ALX4,RTRAF,BRD
4 ,NEDD9,OLFM4, ITGA6,ATP2B1,ASS1,MTCL1,GRIP1, IGHV1OR
15-
9,CTNNBL1,SAR1A,HPSE2,CIDEA,ZBTB49,EXOC1,KRT6A,STOX
2,AGO01,MEOX2,SLC6A1,GID8,ELL2,STAT1,BRMS1L ,NDFIP2,N
R2C1,MAP2K6 ,MTPN,ABI11,CEMIP,PRAMEF2, IMPACT ,CCBE1,PA
RK7 ,MAPK8, 1TGA4,0AZ2 ,MED12L ,POU1F1,UBE2J2,ADCYAP1R1
,MTF2 ,NCAPG2,TM9SF4 ,MYOCD,CEP120,CYFIP2,ARID3B,MEF2
C,ADGRB1,RXRA,WNT7A,RBPMS2 ,MAP3K5,NDFIP1,MAP3K4 ,WAS
F3,S100B,FOX06,ZNF112,ATP6V1C2 ,MAGEL2,PKN2,RAD51AP1
,PDE2A ,RAB38,DBF4B, FBXW8,SDCBP ,NSMCE1 ,WWOX, PASK , NCK
1,SCAF8,FGR,CDCA8,PPP2R3A,MLLT10,C2, IFNAR1,RNF8,EPH
A4 ,MECOM,DNMT3L ,NTRK2, IL1RAPL1,NUMB, ADAMTS9 ,WNT2B,0
CLN,CREB5,CD101,MEGF10,FBX031,EXTL3,PRKAB1,PTK2 ,MAR
K4 ,CDH5,CD5L , ANKRD6,SCGN,NFKBID,ASCL3 ,MPP7 ,DIAPH1, L
AMB1,CYFIP1,UBE3A, SEMA4D,JAM2,ZBTB20,RUNX1,C9,KIRRE




L1,WNT5B,SAX01,NENF,SH2D1B,POMT2,PTGFR ,ZNF845 ,ASAP1
,EDIL3,NOS1AP,PDCL3,CCDC88A,GPR55,CHCHD2,BICD1, TNFS
F11,FYN,KDM5A, PPM1F,ADGRL2 ,RBMS3,HDAC2,SLF1,TBX15,S
H2D3C,DOCK3,NCS1, LHFPL2,DOK5,MAPK9,PABPC1,CRTAM, APE
LA,ROR1,TET1,ARNT2,HECW2,CDH2, ITGA8,RAD9A,GPR137B,E
PHB1,GRM5,ADCK1,RPS6KAS,PID1,NRP1,FCHSD2,PRKCA, ATPS
CKMT, FAIM, ITGA1,ZNF615,KLF12,RC3H1,NRIP1,CHODL,POR,
ZNF850,SUPT3H,BCR,TUT4,PRIM2,FBLN1,STK36,RAG1,RRAS2
,BMPER,PRDM15,CUX1 ,MACROH2A1 ,MITF,EPHB2 , TOGARAM1,CS
NK1G1,BCL2L13,CD38,EYA4 ,MET,SPPL3,CDH17,CDH13,STXBP
4 ,CACNG3,ATGS5,MAGI2,PRDM11,VMP1 ,MLIP,FLRT2,MYB,KALR
N,SLC1A2,GNAS, LAMA1 ,MFHAS1,SERPINB7,T1AM2,DHX29, BMP
7,DLG5,TNFAIP8,RNF217 ,BPTF,BTBD10,NUDT21,KMT2C, ADGR
F5,PDGFC,PLIN2,ABL2 ,RFX2,EYAL1,SLIT2,CNOT7,ERBB4, 1L2
ORB,GSAP,SYNDIG1,R0OBO1,SAMD4A, PBX1,NPAS3, PRKCQ,ANTX
R1,TRDN,MGMT,NLGN1,SHLD2,NOS1,SLC6A3,PRR16,ASIC2,EF
NA5,TCF12,ARHGEF11,RAB27A,NSD1,EHMT1,FRMD5,ESR1, LOX
L2,CACNA2D1, IGLC3, 1QCJ-
SCHIP1,PRLR,AGO3,HTT,RAD51B, CAMK1D,PIK3R3,HLA-
F,FER,EYA2,CCR2,A2M,CHFR,ZNF721 ,EPS8,SEMA4B ,NRF1, IG
HV10R21-
1,HRH1,ROCK2,PRDM1,RORA,STMP1, 1L16 ,ATAT1,DMRT1,CDCA
5,RAB31,HERPUD1,NCOA6,COL4A3,WASHC1 ,RGS7,KI1F7 ,BARD1
,STK3,ZNF423,RSU1,HNRNPU,RAB3GAP2,,CADPS, IGF1R, PRKAG
2,GL12,THRB,AKAP13,MORC3,ATP10A,DNM1L

G0:00
99537

trans-
synaptic
signaling

3.45210
3177340
6745e-
13

CNTN4 ,NSG1,PTPRD,SLC24A2,LRRC4C,UNC13C,PLCB1,PTPRA,
STXBP1,ERC1,LRFN2,CDH8,CHRNA7 ,RIMS1,GABRB3,RIMS2,MC
TP1,SvV2C,CACNG2,DLGAP1,TSHZ3,SLC4A10,USP14,BTBD9,GR
1K3,GABRB1,DGKI ,GRIA1,SLC8A3,CHRM3,RAPGEF2,FGF12,GA
BRAG6,PTPRN2,SYN2,GRM7,APP ,RPS6KA2 ,CACNB2,STAU2,GABR
G2,SYT1,NTF3,ERC2,SYN3,PRKCZ,SV2B,MAPK1,CADPS2,HRH2
,PLG,SYT10,NRG3,HRH4 ,SORCS3,PAFAH1B1,GRIK4 ,PPP1R9A,
AKAP9,RASGRF2,SYNJ1,GRM1,GABRG1, TMEM108 ,AMPH,CDH11,
USP8,TNR,GRM8,ELAVL4 ,ABL1,SLC1A1,RIMBP2,RAP1A,GRID2
,RASGRF1,PRKCE,DGKB, P2RX6,EXT1,RPS6KA3,ATXN3,HTR2C,
RIC3,0PRM1,HTR2A,TMOD2 ,APBA2 ,KCND2 ,MYLK2 ,MBP ,PACSIN
2,DISC1,RELN,UNC13B,GABRR2,GRIK2,MCTP2,FARP1,GABBR2
,ZZEF1,DCC,CHRM5,PRKN,MTMR2 ,DLGAP2,,GRIN2A ,ALS2 ,KCNQ
3,SHISA9,SHANK2 ,,PLCB4 ,GRID1,COLQ,NMU,RPH3A,GABRG3, 1
GSF11,HCN1,GRIN2B,CELF4,ROR2,CLSTN2 ,NRXN1, JAK2 ,HCRT
R1,PRKCB,CACNA1E,SLC6A1l,PARK7 ,MEF2C,ADGRB1,WNT7A,S1
00B,0R10H2,SDCBP,SNAP29,EPHA4 ,GABRA5,NTRK2, IL1RAPL1
,SHISAG6,GRIK1,SCGN,CYFIP1,PCDH8,FYN,CDH2,FBXL20,EPH
B1,GRM5,FCHSD2,BCR,NRXN3,EPHB2,CD38,DLG2,CACNG3,SLC
1A2 ,GABRA2, TMEM25,GRM3,EXOC4 ,PLCL1,SORCS2 ,NLGN1,NOS
1,SLC6A3,ASI1C2,DTNA,NTNG1,CCR2,HRH1,CADPS

GO:00
48870

cell
motility

6.73653
2327464
382e-13

MTOR, SPOCK1,WwWC1,LRP12,PLCB1,TAFAS5,DLC1,RIPOR2,RDX,
BCL2,SDCCAGS8,SPRED1,ENPEP ,SPAG16,USH2A,AUTS2 ,CARMIL
1,MCTP1,ASTN1,RIN2,ANO6,GPC6,APC,CRKL,SETD2, ARHGAP2
4 ,PTPRJ,DOCK10,EGFR,RFX3,ANGPT1 ,MACF1,CTNNA3,DOCK2,
SCAI ,ARMC2,NTRK3,C5,PHACTR1,FLT1,NEO1,PRKD1,TPTE2,P
AK1,RAPGEF2,ARSB,ONECUT1,LDB2,TAFA4,CCL28,DNAHG6 , ADA
M10,HDACY, IL1R1,APP,MTUS1,DCLK1,DOCK8 ,MAPREZ2 , SEMASA
,VCL,NTF3,CD2AP,SLC8A1,PTPRR, SRGAP2C, SRGAP2B, KANK1,
MAP4K4 ,CTNNA2, PAK3,PRKCZ,GRB10,MRTFA,DUSP22 ,MAPK1 ,M
GAT5,DNAH14,PLG,PDGFD, ITGBL1,NRG3,GFRAL1,NIPBL,FAT3,
LIMCH1,PAFAH1B1, ITGB8,TPM1,NF2,AVL9,CTNNAL, TIAM1,PT
PRK,ENAH, PAK5, SEMA3C,NAV3,AGO2,DNAH11, IL34 ,BCAS3,SY
NE2,BBS2,SLC9C1,SEMAGD, TNR,DST,CXADR,DOCK4 ,PTPRT ,AB
L1,HDAC4,SDC2,DNAH5,GPC5,FGF10,PEAKL ,NRG1 ,ASPM, PRKC
E,USP33,CD44,PTPRO,EGF,EXT1,LIMD1,PLXNA2,ARHGEF7 ,AT
P8A1,BIN2,SEMA3E ,MARK2 ,GCSAML , SH3KBP1,STK10,EMILIN2
,BCL11B,DOCK5, IL17RA,FUT9,PRR5L,VAV1,TJP1,LDLRAD4,N
PHP4, 1QSEC1,CACNAL1l,DISC1,DNER,WDPCP,SEMA3A,BMP2,UN
C5D,CDC42BPB,RIN3,SEMA3D,RELN ,HMGB1 , FGF9,NFATC2,DOC
K1,SRGAP2,DNAH8,SLAMF1,ETS1,GL13,SMOC2,RERE,LAMC1,U




MODL1,BBS4,LAMC3,COL5A1, ITGA9,KITLG,DCC,DAB1,CDC42B
PA,TBX20,DACH1,LYST,ARIDSB, IL6R,PTPRB,VAV3,ROCK1,LY
N,VCAM1,0VOL2,NTN1, INSR,YTHDF3,SNAI2,ASH1L,SLC22A14
,CD9,CARD10,JCAD,TWIST2, IFT81,BMP5,CSF1,PRKG1,LAMA3
,VSTM4,TNN,ATRN, IL33,ROR2,FAT1, 1L10, TSPAN11,ABHD2, I
QGAP1,AIMP1,NET1,ANLN, TWIST1,AKT3,JAK2,FSTL1,CELSR2
,ABCC8,NEDD9, I TGA6 ,MEOX2 ,BRMS1L , SHROOM2 ,CEMIP ,CCBE1
, ITGA4 ,ASB2 ,MYOCD ,MEF2C,ADGRB1 ,WNT7A,PKN2,SDCBP ,NCK
1,FGR,DRC7,PPP2R3A,CXCL2,EPHA4, INTS13,NTRK2,NUMB,AD
AMTS9 ,MEGF10,FBX031,PTK2,CDH5,DIAPH1,LAMB1,HOATZ,SE
MA4D, JAM2 ,WNT5B,PSTPIP2,TPTE,CCDC88A,SPAG6, TNFSF11,
FYN,PPM1F,ARL13B,HDAC2,CRTAM,APELA,FUT8,TET1,CDH2,N
TN4 ,EPHB1,PTPRG,NRP1,PRKCA, ITGA1,MCC,BCR,ELMO1,FBLN
1,RRAS2,BMPER, SRGAP3 ,MITF,EPHB2 ,MET ,CDH13 ,MAGI2,UNK
,FLRT2,LAMA1,ATRNL1,BMP7,ASTN2,DLG5,ZMYND8,KIRREL3,
DNAH3,PDGFC,DNAH17 ,ABL2,SL1T2,CCDC141,ERBB4 ,ROBO1,P
RKCQ,VCAN, FRMD5,NTNG1,LOXL2,FOXB1,CAMK1D,PIK3R3,CFA
P44 ,CATSPERE,FER,CCR2,STARD13,EPS8,SPOCK3,SEMA4B ,HR
H1,ROCK2,1L16,DMRT1,CATSPER2 ,WASHC1 ,APCDD1, IGF1R,DN
M1L

G0:00
07409

axonogenes
is

1.16262
0905658
4975e-
12

NOTCH2,CNTN4,LRRC4C,ULK2,STXBP1,BCL2,R0B0O2,AUTS2,DS
CAM,MACF1,BCL11A,CDH4 ,NEO1,CNTN6,PAK1,EPHA7 ,ADAMTSL
1,APP,DCLK1,SEMA5SA,VCL ,BMPR1B,CTNNA2,PAK3,DIP2B,TRP
C5,COBL ,ALCAM,NCAM1,CHN1 ,PAFAH1B1,NFIB,PRTG, TIAM1,E
NAH, SEMA3C, SEMA6D,CDH11,PARD3, TNR,ABL1,USP33,PTPRO,
TR10,EXT1,ATP8A2,PLXNA2,SEMA3E ,MARK2 ,EPHAG ,ATL1,AFG
3L2,ANK3,BCL11B,ECE1,MBP,CNTN1,DISC1,SEMA3A,UNC5D, S
EMA3D,RELN,UST ,B4GALT6,NIN,DRAXIN,GL13,MAP2,DCC,DAB
1,ALS2,NTN1,DPYSL5,ZDHHC17,LAMA3, TNN, LMX1A,MAPG,VAS
P,NRXN1,GAP43, ITGA4,ADGRB1,WNT7A,S100B,NECTIN1,EPHA
4 ,NTRK2,NUMB, LHX9,PTK2,FEZ2,CYFIP1,SEMA4D,FYN,CDH2,
CNTN5,EPHB1,RPS6KA5,NRP1,CHODL ,NRXN3,EPHB2 ,FLRT2,KA
LRN, LAMAL, TIAM2,BMP7,SLIT2,CCDC141,R0BO1,PRKCQ, EFNA
5,SLIT3,NTNG1,FOXB1,SEMA4B,FSTL4, IGF1R,GLI2

G0:00
07268

chemical
synaptic
transmissi
on

1.20654
4416923
5557e-
12

CNTN4 ,NSG1,PTPRD,SLC24A2,LRRC4C,UNC13C,PLCB1,PTPRA,
STXBP1,ERC1,LRFN2,CDH8,CHRNA7 ,RIMS1,GABRB3,RIMS2,MC
TP1,Sv2C,CACNG2,DLGAP1,TSHZ3,SLC4A10,USP14,BTBD9,GR
I1K3,GABRB1,DGKI ,GRIAL1,SLC8A3,CHRM3,RAPGEF2,FGF12,GA
BRAG,PTPRN2,SYN2,GRM7 ,APP ,RPS6KA2 ,CACNB2,STAU2 ,GABR
G2,SYT1,NTF3,ERC2,SYN3,PRKCZ,SV2B,MAPK1,CADPS2,HRH2
,PLG,SYT10,NRG3,HRH4 ,SORCS3,PAFAH1B1,GRIK4 ,PPP1ROA,
AKAP9,RASGRF2,SYNJ1,GRM1,GABRG1, TMEM108 ,AMPH,CDH11,
USP8,TNR,GRM8,ELAVL4 ,ABL1,SLC1A1,RIMBP2,RAP1A,GRID2
,RASGRF1,PRKCE,DGKB, P2RX6,EXT1,RPS6KA3,ATXN3,HTR2C,
RIC3,0PRM1,HTR2A,TMOD2 ,APBA2 ,KCND2 ,MYLK2 ,MBP ,PACSIN
2,DISC1,RELN,UNC13B,GABRR2,GRIK2,MCTP2,GABBR2 ,ZZEF1
,DCC,CHRM5,PRKN ,MTMR2 ,DLGAP2,GRIN2A ,ALS2 ,KCNQ3,SHIS
A9,SHANK2,PLCB4,GRID1,COLQ,NMU,RPH3A,GABRG3, IGSF11,
HCN1,GRIN2B,CELF4,ROR2,CLSTN2,NRXN1,JAK2 ,HCRTR1,PRK
CB,CACNA1E,SLC6A1,PARK7 ,MEF2C,ADGRB1,WNT7A,S100B,0R
10H2,SDCBP, SNAP29 ,EPHA4 ,GABRA5 ,NTRK2,SHISA6,GRIK1,S
CGN,CYFIP1,PCDH8,FYN,CDH2,FBXL20,EPHB1,GRM5,FCHSD2,
BCR,NRXN3,EPHB2,CD38,DLG2,CACNG3,SLC1A2 ,GABRA2 , TMEM
25,GRM3,EXOC4,PLCL1,SORCS2,NLGN1,SLC6A3,ASIC2,DTNA,
NTNG1,CCR2,HRH1,CADPS

G0:00
98916

anterograd
e trans-
synaptic
signaling

1.20654
4416923
5557e-
12

CNTN4 ,NSG1,PTPRD,SLC24A2,LRRC4C,UNC13C,PLCB1,PTPRA,
STXBP1,ERC1,LRFN2,CDH8,CHRNA7 ,RIMS1,GABRB3,RIMS2 ,MC
TP1,Sv2C,CACNG2,DLGAP1,TSHZ3,SLC4A10,USP14,BTBD9,GR
IK3,GABRB1,DGKI ,,GRIAL1,SLC8A3,CHRM3,RAPGEF2,FGF12,GA
BRAG6,PTPRN2,SYN2,GRM7 ,APP ,RPS6KA2 ,CACNB2,STAU2,GABR
G2,SYT1,NTF3,ERC2,SYN3,PRKCZ,SV2B,MAPK1,CADPS2 ,HRH2
,PLG,SYT10,NRG3,HRH4 ,SORCS3, PAFAH1B1,GRIK4 ,PPP1ROA,
AKAP9,RASGRF2,SYNJ1,GRM1,GABRG1, TMEM108 ,AMPH,CDH11,
USP8,TNR,GRM8,ELAVL4 ,ABL1,SLC1A1,RIMBP2,RAP1A,GRID2
,RASGRF1,PRKCE,DGKB, P2RX6 ,EXT1,RPS6KA3,ATXN3,HTR2C,
R1C3,0PRM1,HTR2A,TMOD2 ,APBA2 ,KCND2 ,MYLK2 ,MBP ,PACSIN




2,DISC1,RELN,UNC13B,GABRR2,GRIK2,MCTP2,GABBR2 ,,ZZEF1
,DCC,CHRM5,PRKN,MTMR2 ,DLGAP2,GRIN2A,ALS2 ,KCNQ3,SHIS
A9,SHANK2,PLCB4,GRID1,COLQ,NMU,RPH3A,GABRG3, IGSF11,
HCN1,GRIN2B,CELF4,ROR2,CLSTN2,NRXN1,JAK2 ,HCRTR1,PRK
CB,CACNA1E,SLC6A1,PARK7 ,MEF2C,ADGRB1,WNT7A,S100B,0R
10H2,SDCBP,SNAP29 ,EPHA4 ,GABRA5 ,NTRK2,SHISA6,GRIK1,S
CGN,CYFIP1,PCDH8,FYN,CDH2,FBXL20,EPHB1,GRM5,FCHSD2,
BCR,NRXN3,EPHB2,CD38,DLG2,CACNG3,SLC1A2 ,GABRA2 , TMEM
25,GRM3,EXOC4,PLCL1,SORCS2,NLGN1,SLC6A3,ASIC2,DTNA,
NTNG1,CCR2,HRH1,CADPS

G0:00
36211

protein
modificati
on process

1.78780
7744756
3017e-
12

BCAR3,MTOR,PTPRD,TMTC1,ULK2 ,NLK,KSR1,AGBL1,TTC3,DLC
1,ZDHHC21,PTPRA,PDE4D,ERC1,BCL2,PRDM16,F13A1,GPHN,C
HRNA7 ,P1K3C3,EPC2,SPRED1,GALNT1,MINAR1,PCMTD1,ALK,A
UTS2,PJA2,BABAM2 ,HLCS ,MLLT3,EGLN3,MAP3K9,MY0O3B,APC,
CRKL,SETD2,ERG, TNIK,PTPRJ,KDM4C ,NEK4 ,EGFR,USP14 ,ANG
PT1,CDK12,PRKACB,NEK7 ,RNF220,NEDD4 ,NSMCE2 ,BCL11A,RP
RD1A,PTPN4,B3GALTS,NTRK3, LARGE1, TUSC3,FBXL7 ,FLT1,SL
C8A3,PRKD1,TPTE2,PAK1,EPHA7 ,NCOA7 ,CHRM3,RAPGEF2, PEL
12, TAOK3,UBE2L3,PPP2R2B,PUM3,PTPRN2,SMYD3 ,HERC2 ,RPT
OR,GHR,WDSUB1 ,NEDD4L ,ADAM10,HDAC9 ,UBE2G1,APP,RPS6KA
2,SAMSN1,KDM1B,KLHL13,PHKB,DCLK1,USP18,NTF3,ACER2,P
ARP15,AURKA,SLC8A1,PTPRR,MARCHF1,MAP4K4 ,BMPR1B, ARNT
,PAK3,TTLL7,DIP2B,RANBP2, ITPKB, TRPC5,UBE2E2 ,HHAT ,NB
N,PRKCZ,SPOP ,MAN2A2 ,DIP2A,ST8SIA5,HECW1,PHF19,TAF4B
,SENP6,DUSP22,GALNT14 ,WDR70,PPM1L,RIPK4 ,MAPK1 ,MGATS
,USP25,KMT2E ,PCGF5,PDGFD ,ZNRF3, XXYLT1,NRG3,UBE20,GF
RA1,NIPBL,GALNT16,RNGTT,STK38,PTPN13,MYLK3,KANSL1,L
IMCH1,EFEMP1,DCAF1,CCNG2,TLK1 ,NF2,ZDHHC14 ,MOB3B,BIR
C6,AKAP9,KLF15,PPP6R3,UBE3D,RSRC1,PTPRK,PAK5, ST6GAL
NAC3, TRERF1,PPP2R5E, PDZRN3,DAPK1,STK32B,ALPK2,JARID
2,GATAD2B,CPE, IL34 ,MELK,WNT9B,HECTD4,DUSP16,USP8,PA
RD3,MAPKAP1,PIAS1,UBE2R2,BLK,ATRX,NUAK1,PTPRT ,ABL1,
PTPN12,HDAC4,0XR1,SLC1A1,PRKAAL,TTLL5,EIPR1,MAST4,A
TE1,RAP1A,HECTD2,CAMK4 ,BAZ2A,MANBA,FGF10,TGM1, PEAKL
,LATS2,NRG1,AP3B1,ZBTB16 ,MUSK,GALNTL6,ZNF675, SMARCA
D1,SETDB2,PRKCE,SLCO3A1,METAP1D,NXN,WNK2,USP33,CD44
,PTPRO,EGF,ALPK3,PRRC1,TRI0,EXT1, LNPEP,SPRED2 ,RPS6K
A3,MARCHF8 ,MTMR3,PTPN2, TRIM5,ATXN3,ST8SI1A6,ALG10B,A
MBRA1,STK38L,GALNT10,KDM7A,PRMT8,HTR2A , FANCM, FANCA,
PPP2R2C,TAF3,RPRD1B,MARK2 ,C100RF90,ABHD17C,HERC1,EP
HA6 ,HIPK3,CDKN2C,GRK3,KNDC1,SPSB4,CLSPN,NOS2,STK10,
MNAT1,TMTC2,MYLK2,HMGA2,CCND3,FOLH1,STK32A,LYPLAL,C
WC27,PLCE1,TGFA,FUT9,PRR5L,GXYLT2 ,MSRA, FBX032,LDLRA
D4 ,EGFLAM,CNTN1,FKBP5,NAA35,BRCA2,GALNT13,BLM,ASB7,
NRK,BMP2,RC3H2 ,MYLK4 , TRAK1,CDC42BPB,VRK1, TPGS2,BMP2
K,RNF38,RELN,GNAQ, FGF9,SH3BP5,UST, TRAF3,DSTYK,UIMC1
,B4AGALT6,SNX6,CNKSR3,CUL1,DAW1 ,NEK10,MOB1B,PIGN,ATF
2,CYLD,MAPK8IP1,KITLG,ZZEF1,CAMTAL,UBR1 ,MAP4K3,RCAN
1,TADA2A,DAB1,MED27,RB1CC1,MYO3A,UBE2E1,PTPRE, PRKN,
MTMR2,SPSB1,CDC42BPA,MAPK10,ZNF541,FBX03,WSB1,USP43
, TRPM6 ,PRKCH ,HUNK, IL6R ,ALS2 ,MKNK1,SNX25,PTPRB,COPS8
,ST8SI1A1,USP7 ,MOK,RALB,ROCK1,LYN,SUMO3,DTX1,CHKA,FA
NCL,RNF152,0TUD7A, INSR,CUL5,NEK6,HECTD1,HDAC11,LYPL
AL1,SUMO2,ARFGEF1,SNAI2,ASH1L,SIAH2,P1GK,PGAP4,TRAB
D2B,ERN2,TRIM58,ZDHHC17 ,NSD2,PTAR1,CARD10,LTN1,ENPP
1,ENTPDS,RASGRP1,SNX9,ANAPC1,CSNK2A1,BMP5,CSF1,PPIL
6,EOGT,CTDP1,PRKG1,ASB4,FANCB, CLNS1A, SMADS ,MARCHF11
,DCUN1D4 ,PRAME,KLHL7 ,ATG4B,CDC14B,KDM6A ,GPRC5C,ROR2
,PPP2R2A,BANK1,SFPQ, PRKAA2,,CSF2RB,RNF182,PHF20L1, IQ
GAP1,CAMLG,NRXN1,HIPK1,FRY,FICD,CENPE,ELOC, TWIST1,A
KT3,ALKAL2,JAK2 ,MPPE1,MADD,CREBBP, TNKS,S1AH3,UFL1,P
RKCB, FBXW2,ST6GAL2,RTRAF,BRD4 ,NEDD9 ,NRBP1,MAST2,PCM
TD2,EXT2,PDP2,BRMS1L ,NDFIP2,MAP2K6 ,MARCHF6,ABI1,CEM
1P, IMPACT,PARK7 ,MAPK8,EIF3F,PPME1,FBXL17 ,UBE2J2 ,MTF
2 ,NCAPG2,ASB2,MYOCD,UBE2QL1,ST8SI1A4 ,MEF2C ,ADGRB1 ,MA
P3K5,NDFI1P1,MAP3K4,TRIM43B,PRDM13, TRIM43, SUMF1 , MAGE




L2,PKN2,DBF4B,FBXW8,SDCBP ,NSMCE1 , PASK ,MLLT1,NCK1,FG
R,CDCA8,PPP2R3A,TRIM23,TOP1,RNF8, EPHA4 ,MECOM,NTRK2,
OCLN,FBX031,EXTL3,TRPM7 ,PRKAB1,PTK2 ,MARK4 ,CDH5, UBE3
A,SEMA4D ,KIRREL1 ,AMFR,POMT2,NOS1AP ,MTTP ,DPY19L2,TPT
E,PDCL3,CCDC88A,GALNT18, TNFSF11,FYN,BUB1,KDM5A,DPY1
9L1,PPM1F,SDE2,UHRF2,HDAC2,SLF1,SH2D3C,DOCK3,GALNT1
7 ,MTMR7 ,ZFYVE28 ,MAPK9,STT3A,SLC39A8 ,ROR1,GALNT2, FUT
8,TET1,ASB3,HECW2,EPHB1,ZDHHC18,GRMS, SPOPL ,RPS6KAS,
PTPRG,PID1,NRP1,MIDEAS,PRKCA,ATPSCKMT ,RNF215,USP24,
ITGA1,RNF138,RC3H1,POR,ZNF738,SUPT3H,BCR,SNRK, SENP8
,USP49,FBLN1,STK36,RAG1,BMPER,MACROH2A1 ,EPHB2 ,CSNK1
G1,RNF11,DPH6,PPIL2,CDK14,MET,SPPL3,CAMK1G,ATG5, USP
32,MAGI12,MYB,KALRN, LAMA1 ,MFHAS1, TRIM9,BMP7 ,RNF217 ,K
MT2C,PDGFC,ABL2 ,EYAL1,TTLL11,SLIT2,PARP8,CNOT7,ESCO1
,ERBB4,R0BO1,PRKCQ,NOS1,EFNA5,NSD1,EHMT1,USP31, KDM4
B,LOXL2,PRLR,PIGB,HTT,ZDHHC11B,CAMK1D,PIK3R3,MACROD
2,FER,EYA2,CHFR,PCMT1,0ARD1,SPOCK3,R0OCK2,PRDM1, ATAT
1,PPP1CB,PDK1,PTPRQ,HERPUD1,NCOAG, TRIM2 ,WASHC1,BARD
1,STK3,DEPTOR,RAB3GAP2, TULP4, IGF1R,PRKAG2 ,AKAP13,MO
RC3

G0:00
51234

establishm
ent of
localizati
on

3.14615
5296810
111e-12

UNC80,CACNA2D3,NSG1,EXOC1L ,WWC1,SLC17A1,ABCA13, IMMP
2L,LRP12,SLC24A2, TRAPPC9,KCNH5,MICU2,SLC25A21,LONP2
,UNC13C,MX2,TMPRSS2,CLTCL1,SLC37A1,PIEZO2 ,MICAL3,SN
AP25-

AS1,DPP10,ZDHHC21, ITPR2,RIPOR2,PDE4D,RDX,STXBP1,ERC
1,RALA,SLC44A5,EPS15L1,BCL2,MYO5A,KCNMAL,SYT16,COG5
,CHRNA7,RIMS1,PIK3C3,SPIRE1,GABRB3,EXOC6B,SPAG16,MY
O1E,TRAPPC8,USH2A,RIMS2,CARMIL1 ,MCTP1,SV2C,ERBIN,FC
HO2,RIN2,ANO6,CACNG2 ,MAP4 ,MYO5C, ILDR2,SETD2, TANGO6,
SLC4A10,PTPRJ,0CA2,EGFR,RFX3,DENND1A, ANGPT1,MACF1,D
OCK2,NEDD4,GNPTAB,BTBD9,CECR2,GRIK3,ATP2B2,TUSC3,ZF
AND6,DNAJC13,RABEP1,GABRB1,DGKI ,C120RF4 ,GRIAL1, TTC39
B,NUP214,SLC39A12,SLC8A3,TOM1L2,PRKD1,PAK1,CHRM3,GR
AMD1B,LRP2,ARSB,FGF12,GABRAG6, LDLRAD3, TMEM38B , AGK,RA
NBP17,SLC24A3,SLC44A1,UBE2L3, TAFA4 ,PTPRN2,SYN2,SMYD
3,HERC2,TMEM241,GRM7 ,GHR , KIF4A, THADA,NEDD4L , TRPM1,A
DAM10,SLC39A11,APP,SLC7A2,ABCB5,CACNALC,CACNB2,DCLK
1,STAU2,GABRG2,TMC1,SYT1,ARHGAP44 ,NTF3,NDUFAF2,CD2A
P,SLC8A1,ABCG8,KCNE4,ABCD2, FMN2 ,PCSK6 , AKAP6 ,HOMER2,
RAB8B,RFTN1,KCNK10,RANBP2,TRPC5,RAP1GDS1,CLIC6,ERC2
,DNM3,CUBN,SCP2,SYN3, IFT57,PRKCZ,GRB10,RYR3,MCPH1 ,R
AB27B,CNST,HECW1 ,ABCA5,SV2B, SEM1,VPS35L ,MAPK1,CADPS
2,KCNJ1,HRH2 ,ABCD3,RABGAP1L,SGTB, TRPC7,SLC45A4,COPB
1,SYT10,UBE20,ANKFY1,NIPBL,SLC16A1,SPIDR,NIPAL2, IPO
11,MICU1,CORO2B,PAFAH1B1,TM7SF3,STON2,VPS13D, TLK1,L
RRC38,GR1K4,RBFOX1,ZDHHC14 ,CORIN, AKAP9 ,KLF15,RASGRF
2 ,PPARA,SNX30,KCNS3,SYNJ1,GRM1,RSRC1,GABRG1 ,PARD3B,
PLA2R1,DAPK1,SLC24A4 ,SEC14L1,VPS13C, TMEM108 ,DNAH11 ,
SCN2A,RAB22A,SORCS1,DNAJC15,AMPH, CPE, DYSF ,ANK2 , ADGR
V1,BCAS3,RYR2,SYNE2,BBS2,SLCOC1,RANBP3L ,NKAIN3 ,NKG7
,DUSP16,FABP7,PARD3,SLC36A1,TBC1D5,BLK,DST,CXADR,AB
L1,SLC1A1,PRKAAL1,SLC12A8,KCNH1,PRELID2,ANO4,CCDCO1,
EIPR1,DNAH5,NBAS ,RAP1A ,NKAIN2,MY010,SLC46A3,PLEKHAS
,FGF10,GRID2,NRG1,GSG1L,AP3B1 ,RASGRF1,ATP11C,ABCB7,
SH3GL3,ABCC12,PRKCE, SLCO3A1, SLMAP ,WNK2 ,USP33, DENND4
C,CEP83,EGF,ABCC9,P2RX6,EXT1,STXBP6,PEX14, 1FT43,ATP
8A2,SCG5,HTR2C,CLEC16A,SLC2A3,ARHGEF7 ,ALG10B ,ATP8AL
,RFTN2,ZFYVE9,OPRM1,ABCC4,HTR2A,BIN2,CYBRD1,CYP4Al1l
,CNNM4,STAC,CNIH3, IGF2BP3,APBA2 ,MAIP1,SH3KBP1,SLC2A
13,EPN2,KCND2, TNPO3,ABCA10,GRK3,CD163,N0OS2,AFG3L2 ,M
DFIC,MYLK2,ANK3,NIPA2,TMC7,C0G2,VPS41,LYPLAL, TRAPPC
11, TMEM163,HHIPL1,ANKFN1,HIP1,PRR5L,VPS37A,ATP6V1EL
,VAV1,RUFY2,PACSIN2,CNTN1,SNX3,CACNALI ,BHLHE40-
AS1,KCNJ15,BRCA2,DNER,WDPCP,SLC10A7,LRP1B,ADCY10,ST
X12,BMP2,ATP9A,TRAK1,EVI5,SCN11A,MSR1,TBC1D4,MYRIP,
TTR,RIN3,BMP2K,SLC15A5,NETO2,RELN,HMGB1 ,AP4E1,FGF9,




SLC23A2,MYOM1,PRG4,UNC13B,TTC21B,DOCK1,PLS1,SNX8,SE
C23B,SLC39A6,CCDC186,SLAMF1,KCNH8,GL13,SNX6,SLC37A2
,SLC9A4 ,GABRR2,CNKSR3,GRI1K2 ,MCTP2 ,MAP2 ,DAW1,PEX6 ,NE
K10,RRBP1,ATF2,BBS4,LRRC8B,MAPK81P1,ANTXRL,CFTR,KPN
Al,CSE1L,DOP1B,TBC1D13,NEU3,PHAF1,ATP10B,CHRM5,SLC3
OA10,SELENON,NMD3,REPS1,PRKN,MTMR2,LYST ,HEPHL1,GRIN
2A,JPH1,ATXN1,TRPM6,CDH23,SLC12A1 ,FRMD4A, TG,ALS2,RA
CGAP1,AC01,SNX25,FBLN5,0SCP1,KCNQ3,SHISA9,SLC4A4,SC
N10A,USP7,VAV3,MON2,KCND3,MESD, ITSN2,S0X30,SYBU,RAL
B,YIPF6,KCNN3,MYO1D,SEC24D ,ROCK1,LYN,SEL1L ,SLC44A2,
SLC15A2 ,NTN1,CHKA,SLC13A5,CRACR2A, INSR,NPIPAL,CULS,
DMBT1,GRID1,COLQ,SLC52A1,ARFGEF1, IGHV3-
74,B1D,0SBPL10,RPH3A, TANC2,COX5A,ABCA4 ,UFD1,GABRGS,
TRIM58,TOM1,PLPP4,ZDHHC17 ,NSD2,FYCO1,ESYT2,SH3GLB1,
SLC22A14,CD9,TMED3,XKRS5, IFT81,ENPP1,UTRN,RASGRP1,SN
X9,KCNC1,GHRH,NUP37,BCL2L1,HCN1,GRIN2B, IGHV2-
70D,CLNS1A,SYNJ2,ABCG1,KCNK5, SLC40A1, CABYR,CIDEC,PS
AP,CFHR4 ,MICALL2 ,MED1, IPCEF1,ATG4B,PCNT,SLC5A12,ACT
R2,SFPQ,PTH,NDC80,MAP6,PLA2G4A,SCFD2,KIFC1,SLC25A52
,CAMLG, COX7A2L ,SREBF2,ANP32B,AIMP1,LASP1,NRXN1,PCID
2,ENTHD1,SNAP91,CENPE,PEG10, TWIST1,JAK2,SLC1A7 ,MPPE
1,CELSR2,MELTF,TNKS,ARL11,S1AH3,TRPV5,NFKBIA,PRKCB,
GOT2,ABCC8,MIPEP,CACNALE,ANP32A,RTRAF,NRBP1,ATP2B1,
SLC14A2,CLCA4,MTCL1,GRIP1, 1IGHV10R15-
9,SAR1A,CNIH1,TRAPPC3,XKR6,0TOP1,BBS9,EXT2,EXOC1,SL
C6A1,NDFIP2,MAP2K6 ,SHROOM2 ,RN7SL483P,SLC6A11,KCNJ18
,CEMIP,CBLIF,PARK7 ,MAPKS8, ITGA4 ,0AZ2 ,BCAP29,UBE2J2,A
DCYAP1R1,PLA2G12B,NDC1, TMOSF4 ,RAPGEF4,CEP120,ATP13A
3,ARL4C,EFHB,MEF2C,STOML1 ,ADGRB1 ,RXRA ,WNT7A ,NDFIP1,
SLC5A9,ATP6V1C2,CHAMP1 ,MAGEL2,SLC10A6 ,RAB38,SDCBP ,N
ECTIN1,JPT2,PASK,FLVCR1,FGR,CDCA8,TRIM23,ATP6V1B2,S
NAP29,C2,GABRA5,NTRK2, IL1IRAPL1,NUMB ,ADAMTS9 ,RN7SL76
7P ,COLEC12,PLEKHA3,0CLN,STON1-
GTF2A1L,SHISA6 ,MEGF10, TRPM7 ,KTN1,GRIK1, IREB2 ,MFSD9,
MVB12B,PTK2,CD5L ,APOL2,AP4S1,ARHGAP12 ,DIAPH1 ,SCAMP1
,CYFIP1,UBE3A,APOL1,PITPNC1,AP2B1,SCARAS,SLC26A2 ,HE
ATR5A, 1CA1,PLCZ1 ,NOS1AP ,MTTP,SLCO9A5,SRP9,CCDC88A,NS
UN2,SLC27A6,SPAG6,SLC5A1,BICD1,ANO10, TNFSF11,FYN,PP
M1F,XPO7,SCN8A, TMEM63C,NCS1,ATP5PF,ATPOB,NALCN , EHBP
1,APELA,TRPM3,SLC39A8,SLC16A9,HECW2,CDH2, ITGA8, FBXL
20,ZDHHC18,GRM5,TBC1D1,PID1,NRP1,FCHSD2, IFT46,ATPSC
KMT,RNF215,CROT ,ABCA6,SLC14A1 ,MCC,BCR,NRXN3,ELMO1,K
IF16B,ARFGAP3,STK36,NSG2 ,MB,KCNJ6 ,RABL2A,CUX1,DPP6,
SLC35F1,MACROH2A1,EPHB2, TSPAN13,CSNK1G1,CD38,MYO5B,
RGPD4 ,MET,DLG2,CDH17 ,ATP6VOD2,PPFIA2,CDH13,STXBP4,C
ACNG3,ATG5,MAGI12,SLC35F4,VMP1,KALRN,SLC1A2,GNAS,NUP
43, TMPRSS15,ASTN2,GAPVD1,GABRA2 , TRAPPC10,DDX6 ,WDR41
,PLIN2,ABL2,VPS13B, TRAPPC6B, TMPRSS3,EXOC4,KCNIP4,ER
BB4 ,FAM3B,SYNDIG1,NUF2,RGPD2, SAMM50,ANTXR1,SORCS2, T
RDN,NLGN1,NOS1,SLC6A3,ASIC2,EFNAS,RAB27A,KIF13A,AP5
M1,DNAH9,SLC25A48 ,KCNQ5, LOXL2,CACNA2D1, IGLC3, IRAG2,
PRLR,HTT,ZDHHC11B,FOXB1,CAMK1D,SLC25A18 ,HLA-
F,FER,EYA2,KATNIP,CCR2,PITPNM3,0SBPL5,0SBPL6, IGHV10
R21-
1,ANO2,GRIA4,AGAP1,1L16,TERB2,CDCAS,CATSPER2,RAB31,
HSPG2 ,HERPUD1,WASHC1,RGS7 ,HOOK3,CLDN10,BARD1,CLCN5,
STK3,SLC13A4 ,PNPLA8,HNRNPU,VTI1A,RAB3GAP2,CADPS, IGF
1R,KCNAB1,PRKAG2, TANGO2 ,AKAP13,ATP10A,DNM1L

G0:00
61564

axon
developmen
t

3.17751
6054285
7953e-
12

NOTCH2,CNTN4,LRRC4C,ULK2,STXBP1,BCL2,R0OB0O2,AUTS2,DS
CAM,MACF1,BCL11A,CDH4 ,NEO1,CNTN6,PAK1,EPHA7 ,ADAMTSL
1,GRM7,APP,DCLK1,SEMA5A,VCL ,BMPR1B,CTNNA2 ,PAK3,DIP2
B,TRPC5,COBL ,ALCAM,NCAM1,CHN1,PAFAH1B1,CTNNAL,NFIB,
PRTG, TIAM1,ENAH,SEMA3C, SEMA6D,CDH11,PARD3,TNR,ABL1,
CRTAC1,USP33,PTPRO, TRIO,EXT1,ATP8A2,PLXNA2 ,KREMEN1,
SEMA3E ,MARK2 ,EPHAG6 ,ATL1,AFG3L2,ANK3,BCL11B,ECE1,MBP
,CNTN1,DISC1,SEMA3A,UNC5D,NCAM2,,SEMA3D,RELN,UST ,B4G




ALT6,TSPAN2,NIN,DRAXIN,GL13,MAP2,DCC,DAB1,ALS2,NTN1
,DPYSL5,NREP,ZDHHC17 ,LAMA3, TNN, LMX1A,MAPG ,VASP , NRXN
1,JAK2,GAP43, ITGA4,ADGRB1,WNT7A,S100B,NECTIN1,EPHA4
,NTRK2 ,NUMB, LHX9,PTK2,FEZ2,CYFIP1,SEMA4D,FYN,CDH2,C
NTN5, EPHB1,RPS6KAS ,NRP1,CHODL ,NRXN3,EPHB2 ,FLRT2,KAL
RN,LAMAL1,TIAM2,BMP7,SLIT2,CCDC141,R0B0O1,PRKCQ,EFNA5S
,SLIT3,NTNG1,FOXB1,SEMA4B,FSTL4, IGF1R,GLI12

G0:00
22603

regulation
of
anatomical
structure
morphogene
sis

5.91253
5988550
438e-12

PTPRD, LRRC4C,MY09A,ULK2, TAFA5, TENM4 ,DLC1,RDX,RALA,C
HRNA7 ,ROBO2,RIMS1,SPIRE1,FGD4,SPRED1,MINAR1 ,CDC42EP
3,RIMS2,F0XJ2,CARMILL,PARVB,MLLT3,GPC6,ZMYM4 ,DSCAM,
CRKL,TNIK,MACF1,NEDD4,BCL11A,CDH4,C5,FLT1,SLC39A12,
PRKD1,PAK1,EPHA7 ,RAPGEF2 ,ADGRB3,RUNX2 ,PRICKLE2,EPB4
1L3,COL4A2 ,NEDD4L ,STAU2,SEMA5A,SYT1,ARHGAP44 ,AURKA,
CFDP1,KANK1,PAK3,DIP2B, TRPC5,DNM3,HECW1,ZNRF3,CHN1,
PAFAH1B1,1TGB8,TPM1,TIAM1,SEMA3C,AGO2,BRWD1 ,WNT9B, S
EMA6D,TNR,ABL1,SDC2,GAS2,MY010,FGF10,CD44 ,EGF,LIMD1
,PLXNA2 , ARHGEF7 , SEMA3E ,MARK2 , SH3KBP1,EPN2,KNDC1, ADA
M12,EMILIN2,HMGA2,DOCK5,MBP,TJP1,PDLIM5,DISC1,WDPCP
,SEMA3A,BMP2,SEMA3D,RELN,UST,SLC23A2,DOCK1,NIN,DRAX
IN,ETS1,SMOC2 ,MAP2,ATF2,DCC,GTF21,DAB1,PRKN,NGEF, 1T
SN2 ,ROCK1,NTN1,DPYSL5, SHROOM3,DDHD1,SNAI2,TANC2,JCA
D,CSF1,CNMD,TNN,AJAP1, I1L10,ACTR2,MAP6,PALMD ,HIPK1,T
WIST1,AKT3,CELSR2 ,MELTF,PRKCB,ABCC8,NEDD9,0LFM4 ,GRI1
P1,AGO1,STAT1,CCBE1,MEF2C,ADGRB1,WNT7A,WASF3,FBXW8,
FGR,DNMBP,EPHA4 ,NTRK2, IL1IRAPL1,ADAMTS9,WNT2B,FBX031
,PTK2,CDH5,ANKRD6,DIAPH1,CYFIP1,UBE3A, SEMA4D ,RUNX1,
WNTSB,PDCL3,FYN,MYL12B,APELA,ROR1,HECW2,CDH2 ,NTN4,A
DCK1,PID1,NRP1,PRKCA,RC3H1,CHODL ,,BCR,FBLN1,BMPER,CU
X1,EPHB2,PPFIA2 ,MAGI2,FAM171A1,KALRN, TIAM2,BMP7,SLI
T2,ROBO1,NLGN1,EFNA5,ESR1,NTNG1,CCR2,EPS8,SEMA4B,RO
CK2,HSPG2,COL4A3,FSTL4 ,APCDD1,ATP10A,DNM1L

G0:00
06810

transport

9.17385
7206111
255e-12

UNC80,CACNA2D3,NSG1,EXOC1L ,WWC1,SLC17A1,ABCAL13, IMMP
2L,LRP12,SLC24A2,TRAPPC9,KCNH5,MICU2,SLC25A21 ,LONP2
,UNC13C,MX2,TMPRSS2,CLTCL1,SLC37A1,PIEZO2 ,MICAL3,SN
AP25-

AS1,DPP10,ZDHHC21, ITPR2,PDE4D,RDX,STXBP1,ERC1,RALA,
SLC44A5,EPS15L1,BCL2,MYO5A, KCNMAL,SYT16,C0OG5, CHRNA7
,RIMS1,PIK3C3,SPIRE1,GABRB3,EXOC6B,SPAG16,MYO1lE, TRA
PPC8,RIMS2,CARMIL1 ,MCTP1,SV2C,ERBIN,FCHO2,RIN2,ANOG
,CACNG2,MYOS5C, ILDR2,SETD2, TANGO6 ,SLC4A10,PTPRJ,0CA2
,EGFR,RFX3,DENND1A, ANGPT1,MACF1,DOCK2 ,NEDD4 ,GNPTAB,
BTBD9,CECR2,GRIK3,ATP2B2,TUSC3,ZFAND6 ,DNAJC13,RABEP
1,GABRB1,DGKI,C120RF4,GRIAL,TTC39B,NUP214,SLC39A12,
SLC8A3,TOM1L2,PRKD1,PAK1,CHRM3,GRAMD1B, LRP2,ARSB, FG
F12,GABRA6,LDLRAD3, TMEM38B ,AGK ,RANBP17 ,SLC24A3,SLC4
4A1,UBE2L3,TAFA4,PTPRN2,SYN2,HERC2, TMEM241 ,GRM7 ,GHR
,KIF4A, THADA ,NEDD4L , TRPM1,ADAM10,SLC39A11,APP,SLC7A
2,ABCB5,CACNALC,CACNB2,DCLK1,STAU2,GABRG2,TMC1,SYT1
,ARHGAP44 ,NTF3,NDUFAF2,CD2AP,SLC8A1,ABCG8,KCNE4 ,ABC
D2,FMN2,PCSK6, AKAP6 ,HOMER2 ,RAB8B,RFTN1,KCNK10,RANBP
2,TRPC5,RAP1GDS1,CLIC6,ERC2,DNM3,CUBN,SCP2,SYN3, IFT
57 ,PRKCZ,GRB10,RYR3,RAB27B,CNST ,HECW1 ,ABCA5,SV2B,SE
M1,VPS35L,MAPK1,CADPS2,KCNJ1,HRH2,ABCD3,RABGAP1L ,SG
TB,TRPC7,SLC45A4,COPB1,SYT10,UBE20,ANKFY1,SLC16A1,N
IPAL2,1PO11,MICU1l,PAFAH1B1,TM7SF3,STON2,VPS13D, TLK1
,LRRC38,GRI1K4,RBFOX1,ZDHHC14 ,CORIN, AKAP9,KLF15,RASG
RF2,PPARA,SNX30,KCNS3,SYNJ1,GRM1,RSRC1,GABRG1,PLA2R
1,DAPK1,SLC24A4,SEC14L1,VPS13C,TMEM108,DNAH11,SCN2A
,RAB22A,SORCS1,DNAJC15,AMPH, CPE,DYSF,ANK2 ,BCAS3,RYR
2,SYNE2,BBS2,SLC9C1,RANBP3L ,NKAIN3,NKG7 ,DUSP16, FABP
7,PARD3,SLC36A1,TBC1D5,BLK,DST,CXADR,ABL1,SLC1A1,PR
KAA1,SLC12A8,KCNH1,PREL1D2,ANO4,CCDC91,EIPR1,DNAHS,
NBAS,RAP1A,NKAIN2,MY010,SLC46A3,PLEKHA8 ,FGF10,GRID2
,NRG1,GSG1L ,AP3B1,RASGRF1,ATP11C,ABCB7,SH3GL3,ABCC1
2 ,PRKCE,SLCO3A1, SLMAP ,WNK2,USP33,DENND4C, CEP83, EGF,
ABCC9,P2RX6,EXT1,STXBP6,PEX14, IFT43,ATP8A2,SCG5,HTR




2C,CLEC16A,SLC2A3,ARHGEF7,ALG10B,ATP8A1,RFTN2,ZFYVE
9,0PRM1,ABCC4,HTR2A,BIN2,CYBRD1,CYP4A11,CNNM4,STAC,
CNIH3, IGF2BP3,APBA2 ,MAIP1,SH3KBP1,SLC2A13,EPN2,KCND
2,TNPO3,ABCA10,GRK3,CD163,N0S2,AFG3L2 ,MDFIC ,MYLK2,A
NK3,NIPA2,TMC7,C0G2,VPS41,LYPLAL1, TRAPPC11, TMEM163,H
HIPL1,HIP1,PRR5L,VPS37A,ATP6V1ELl,VAV1 ,RUFY2,PACSIN2
,CNTN1,SNX3,CACNAL1l ,BHLHE40-
AS1,KCNJ15,DNER,WDPCP,SLC10A7,LRP1B,ADCY10,STX12,BM
P2,ATPO9A,TRAK1,EVI5,SCN11A,MSR1,TBC1D4 ,MYRIP,TTR,RI
N3,BMP2K,SLC15A5,NETO2 ,RELN,HMGB1 ,,AP4E1,FGF9,SLC23A
2,MYOM1,PRG4,UNC13B,TTC21B,DOCK1,PLS1,SNX8,SEC23B,S
LC39A6,CCDC186,SLAMF1,KCNH8,GL13,SNX6,SLC37A2,SLCIA
4 ,GABRR2,CNKSR3,GRIK2 ,MCTP2,MAP2 ,DAW1,PEX6,NEK10,RR
BP1,ATF2,BBS4,LRRC8B,MAPK8IP1,ANTXRL,CFTR,KPNAL1,CSE
1L,DOP1B,TBC1D13,NEU3,PHAF1,ATP10B,CHRM5,SLC30A10,S
ELENON,NMD3,REPS1,PRKN,MTMR2,LYST ,HEPHL1,GRIN2A, JPH
1,ATXN1,TRPM6,CDH23,SLC12A1,FRMD4A,TG,ALS2 ,RACGAPL,
ACO1,SNX25,FBLN5,0SCP1,KCNQ3,SHISA9,SLC4A4,SCN10A,U
SP7,VAV3,MON2 ,KCND3,MESD, ITSN2,S0X30,SYBU,RALB, YIPF
6,KCNN3,MYO1D,SEC24D,ROCK1,LYN,SEL1L,SLC44A2,SLC15A
2,NTN1,CHKA,SLC13A5,CRACR2A, INSR,NPIPA1,CUL5,DMBT1,
GRID1,SLC52A1,ARFGEF1, IGHV3-

74,B1D,0SBPL10,RPH3A, TANC2,COX5A,ABCA4 ,UFD1,GABRGS,
TRIM58,TOM1,PLPP4,ZDHHC17,FYCO1,ESYT2,SH3GLB1,SLC22
Al14,CD9,TMED3,XKR5, IFT81,ENPP1,UTRN,RASGRP1,SNX9,KC
NC1,GHRH,NUP37,BCL2L1,HCN1,GRIN2B, IGHV2-
70D,CLNS1A,SYNJ2,ABCG1,KCNK5, SLC40A1, CABYR,CIDEC,PS
AP ,CFHR4 ,MICALL2 ,MED1, IPCEF1,ATG4B,PCNT,SLC5A12,ACT
R2,SFPQ,PTH,MAP6 ,PLA2G4A,SCFD2,SLC25A52 ,CAMLG, COX7A
2L ,SREBF2,ANP32B,AIMP1,LASP1,NRXN1,PCID2,ENTHD1,SNA
P91,PEG10,TWIST1,JAK2,SLC1A7 ,MPPE1,CELSR2 ,MELTF, TNK
S,ARL11,SIAH3,TRPV5,NFKBIA,PRKCB,GOT2,ABCC8 ,MIPEP,C
ACNALE,ANP32A,RTRAF,NRBP1,ATP2B1,SLC14A2,CLCA4 ,MTCL
1,GRIP1, 1GHV10R15-
9,SAR1A,CNIH1,TRAPPC3,XKR6,0TOP1,BBS9,EXT2,EXOC1,SL
C6A1,NDFIP2,MAP2K6 ,SHROOM2 ,RN7SL483P,SLC6A11,KCNJ18
,CEMIP,CBLIF,PARK7 ,MAPK8, 1TGA4 ,0AZ2 ,BCAP29,UBE2J2,A
DCYAP1R1,PLA2G12B,NDC1, TMOSF4 ,RAPGEF4,CEP120,ATP13A
3,ARLAC,EFHB,MEF2C,STOML1 ,ADGRB1 ,RXRA,WNT7A ,NDFIP1,
SLC5A9,ATP6V1C2 ,MAGEL2,SLC10A6,RAB38,SDCBP,NECTIN1,
JPT2,PASK,FLVCR1,FGR, TRIM23,ATP6V1B2,SNAP29,C2,GABR
A5,NTRK2, IL1RAPL1,NUMB,ADAMTS9 ,RN7SL767P ,COLEC12,PL
EKHA3,0CLN,STON1-
GTF2A1L,SHISA6 ,MEGF10, TRPM7 ,KTN1,GRIK1, IREB2 ,MFSD9,
MVB12B,PTK2,CD5L ,APOL2,AP4S1,ARHGAP12 ,DIAPH1 ,SCAMP1
,CYFIP1,UBE3A,APOL1,PITPNC1,AP2B1,SCARAS,SLC26A2 ,HE
ATR5A, 1CA1,PLCZ1 ,NOS1AP ,MTTP,SLCO9A5,SRP9,CCDC88A,NS
UN2,SLC27A6,SPAG6,SLC5A1,BICD1,ANO10, TNFSF11,FYN,PP
M1F,XPO7,SCN8A, TMEM63C,NCS1,ATP5PF,ATPOB,NALCN , EHBP
1,APELA,TRPM3,SLC39A8,SLC16A9,HECW2,CDH2,FBXL20,ZDH
HC18,GRM5,TBC1D1,PID1,NRP1,FCHSD2, IFT46 ,ATPSCKMT ,RN
F215,CROT,ABCA6,SLC14A1,BCR,NRXN3,ELMO1,KIF16B,ARFG
AP3,STK36,NSG2,MB,KCNJ6,RABL2A,CUX1,DPP6,SLC35F1,EP
HB2,TSPAN13,CSNK1G1,CD38,MYO5B,RGPD4 ,MET ,DLG2,CDH17
,ATP6VOD2,PPFI1A2,CDH13,STXBP4,CACNG3,ATG5,MAGI2,SLC
35F4,VMP1,KALRN,SLC1A2,GNAS ,NUP43,TMPRSS15,ASTN2,,GA
PVD1,GABRA2, TRAPPC10,DDX6 ,WDR41,PLIN2,ABL2,VPS13B,T
RAPPC6B, TMPRSS3,EX0C4 ,KCNIP4 ,ERBB4 , FAM3B,SYNDIG1,RG
PD2,SAMMS0,ANTXR1,SORCS2, TRDN,NLGN1,NOS1,SLC6A3,ASI
C2,EFNA5,RAB27A,KIF13A,AP5M1,DNAH9, SLC25A48 ,KCNQ5, L
OXL2,CACNA2D1, IGLC3, IRAG2,PRLR,HTT,ZDHHC11B,FOXB1,C
AMK1D,SLC25A18 ,HLA-

F,FER,EYA2 ,KATNIP,CCR2,PITPNM3,0SBPL5,0SBPL6, IGHV10
R21-
1,ANO2,GRIA4,AGAP1,1L16,CATSPER2,RAB31,HSPG2 ,HERPUD
1,WASHC1,RGS7,HO0OK3,CLDN10,BARD1,CLCN5,STK3,SLC13A4




,PNPLA8,HNRNPU,VTI1A,RAB3GAP2,CADPS, IGF1R,KCNAB1,PR
KAG2,TANGO2,AKAP13,ATP10A,DNM1L

GO:00 | positive 1.45276 | MTOR,PTPRD,RIPORZ,RP1,RALA,ROBO2, TENM3, CDC42EP3, ALK
31346 | regulation | 0572082 | ,AUTS2,CARMILL,NEGR1,APC,PLPPRS,DSCAM,MACF1,BCL11A,
of cell 5816e— | CDH4,NTRK3,PRKD1,RAPGEF2,ARSB, SEPTING, STAU2 , SEMASA,
. B} F1G4,RAB8B,PAK3, TRPC5, DNM3, COBL , PAFAH1B1, TIAM1,BCAS
projection |11 3,ELAVL4,ABL1,HDAC4,RAP1A,ATP8A2,, PLXNA2 , ARHGEF7 ,MAR
organizati K2,PLCE1,FUT9,CNTN1,SNX3,DISC1,RELN,NIN,ATF1,BBS4, T
on OX,LYN, TENM2,NTN1,BMP5, TNN,ROR2,, ACTR2 ,MAP6 , NRXN1 , AN
LN,ALKAL2,NEDD9, ITGAG,GRIP1,CEP120, FBXW8,NCK1 , EPHA4
,NTRK2, ILIRAPL1,0CLN, FBX031,MARK4,CYFIP1,SEMA4D, SAX
01,CCDC88A, FYN,ROR1,NRP1,CHODL , CUX1,EPHB2 ,MAGI2 ,KAL
RN, TIAM2,BMP7,ABL2,SLI1T2,ROBO1,NLGN1, EFNAS, HTT , CAMK

1D,EPS8,WASHC1, IGF1R
G0:00 | regulation | 1.95698 | BCAR3,MTOR,SPOCK1,GARNL3,TRAPPC9,MYO9A,KSR1,PLCBL,D
65009 | of 0704939 | LC1,ZDHHC21,RIPOR2,PDE4D,RDX,ERCL,BCL2, ARHGAP26 ,CHR
NA7,RIMS1,FGD4,SPRED1, ALK, FANK1,ERBIN,RIN2,CACNG2,D
$8;§ig;?r ?iO7e LGAP1,EGLN3, SPON1,APC.CRKL , ARHGAP24 , PTPRJ, DOCK10,, EG

FR,DENND1A,USP14,ANGPT1,CDK12 ,NEK7 ,RGS3,RNF220,DOCK
2 ,NEDD4,NTRK3,RXFP1,C5,PHACTR1,DKK2,FLT1,RFC3,RABEP
1,DGKI,CAST,SLC8A3,PRKD1,TBC1D19, PAK1,EPHA7 ,CHRM3,R
ALGPS1,RAPGEF2,ADGRB3,FGF12,TAOK3,UBE2L3,LDB2, TAFA4
,PPP2R2B,SMYD3,HERC2,GRM7 ,RPTOR,,GHR , THADA , RALGAPA1,
RAPGEF5,TBCD,NEDD4L ,PPP1R12B,HDAC9, PHACTR2, APP,CACN
A1C,CACNB2,DOCK8 ,MAPRE2 ,ARHGAP44 ,NTF3,ACER2,AURKA, P
ARN,ST18,SLC8A1,SERPINAG6 ,KCNE4 ,MAP4K4 ,BMPR1B,PCSK6,
AKAP6 ,RANBP2 ,RGS20,RAP1GDS1,NBN, IFT57,PRKCZ ,MSH6 ,MC
PH1,ARHGAP32,RGS9,HECW1 ,MRTFA,DUSP22 ,EBF2,RI1PK4 ,MAP
K1,MGATS5,RABGAPLL, ITIH5,PDGFD,PPP1R1C,ARHGEF17 ,NRG3
,UBE20,CARD18,STK38, TBC1D22A,CHN1,ECT2L ,PAFAH1B1,CC
NG2,TPM1,NF2,LRRC38,MOB3B,BIRC6,AKAP9,RASGRF2,PPARA
,MRTFB,PPP6R3,RGL1, TIAM1,ARAP2 ,ARHGEF12 ,PPP2R5E, PLA
2R1,E1F3D,DAPK1,SLC24A4 ,R1C8B,TBC1D9, IL34,ANK2,ADGR
V1,BCAS3,RYR2,WNT9B, CLPX,RANBP3L,DUSP16,SMARCA4,TBC
1D5,BLK,DOCK4,NUAK1,PTPRT ,ABL1,HDAC4,SLC1A1,PSMF1,R
AP1A,FGF10,LATS2,NRG1,GSG1L,AP3B1,DENND2B,RASGRF1,M
USK,ZNF675,PRKCE,SLCO3A1,ASAP2, SLMAP ,WNK2 ,USP33,DEN
ND4C,CD44,RGS12,PTPRO,EGF,PRRC1,ABCC9,TRIO,PDE3A,NS
MAF,PEX14,SPRED2,RPS6KA3,SCG5,PTPN2, TRIM5, PLXNA2 ,MC
F2L,RFC1,ARHGEF7 ,ALG10B,AMBRA1,0PRM1,PRMT8,HTR2A,FA
NCA,PPP2R2C,STAC, TAF3,MARK2,CNIH3,HERC1 ,MSH2 ,EPHAG,
HIPK3,CDKN2C,KNDC1,CLSPN,NOS2 ,MNAT1 ,ANK3, HMGA2 ,CCND
3,D0CK5,MBP,PLCE1, TGFA,HIP1,CRIM1,VAV1, IQSEC1,DISC1
,BLM,PHACTR3,BMP2,EVI5,RALGAPA2 ,SGSM1,TBC1D4,RIN3,B
MP2K,NETO2,CABIN1,RELN,ARHGAP42 ,HMGB1,GNAQ,SH3BP5,C
PAMD8 , TRAF3,ZNF462,DSTYK,DOCK1,RAP1GAP, SRGAP2 ,SEC23
B,SLAMF1,GL13,SNX6,CNKSR3, IDE,ZNF431,PSD3,MAP2,BTAF
1,ZNF618,NEK10,FARP1,MOB1B,ATF2,CYLD,UMODL1,BBS4,MA
PK81P1,GABBR2,CFTR,TBC1D13,KITLG,RCAN1,DAB1,SELENON
,NMD3,PRKN, SH3PXD2A, DLGAP2 ,MAPK10,NGEF,GRIN2A,ARIDS
B,JPH1,PRKCH, IL6R,ALS2 ,RACGAP1 ,NLRC5,TFDP1,DOCK9, SH
1SA9,PTPRB,ZFP90,COPS8,USP7,VAV3, ITSN2, ARHGEF28 ,RAL
B,DENND2C,ROCK1,LYN,ARHGAP28 ,ARHGAP31,CTSB,EIF2B3,S
UMO3,MMP16,CRACR2A, INSR, XRCC4 ,ARFGEF1,BID,SIAH2,ERN
2,MBTPS2,CARD10,RALGPS2,ENPP1,UTRN,RASGRP1,SNX9, TME
M225,CSNK2A1,KCNC1,CSF1,SERPINB9,HCN1,PRKG1,GRIN2B,
DCUN1D4,PSAP,CDC14B,GPRC5C,ROR2,PPP2R2A ,RASGEF1C, IL
10,PTH,LARPG, ITPRIP, 1QGAP1,ZBTB7C,ANP32B,NRXN1,PCID
2,FRY,FICD,CENPE,NET1,SIPA1L2, TWIST1,ALKAL2 ,JAK2 ,MA
DD, TNKS,PCNA,UFL1,NFKBIA,PRKCB,ABCC8,ANXA4 ,ZC3H15,R
FC2 ,RTRAF,NEDD9, I TGA6 ,AGAP9,PPP1R17 ,ARFGEF3,PDP2 ,ND
FIP2,MAP2K6 ,MTPN,ABI11,CEMIP,PARK7 ,MAPK8, I TGA4,0AZ2,
PPME1,ADCYAP1R1,NCAPG2,RAPGEF4 ,MYOCD,CYFIP2,EFHB ,ME
F2C,RXRA ,MAP3K5,NDFIP1,MAP3K4 ,SERPINI2,DBF4B,MLLT1,
NCK1,FGR,PPP2R3A,DNMBP,TRIM23,EPHA4 ,CYTH4 ,DNMT3L ,NT
RK2,SHISA6,PRKAB1,PTK2,RCAN2 ,ARHGAP12 ,SEMA4D,SERPIN




B10,RASGEF1B,AMFR,ASAP1,NOS1AP,CCDC88A,GPR55,BI1CD1,
TNFSF11,FYN,KDM5A, PPM1F ,HDAC2,SH2D3C,PSME31P1,DOCK3
,NCS1,ZFYVE28,MAPK9,ROR1,HECW2 ,GPR137B,EPHB1,GRM5,R
PS6KA5,TBC1D1,NRP1,ATPSCKMT, ITGAL1,POR,BCR,ELMO1,RGS
6,PRIM2,C140RF39,ARFGAP3,FBLN1,STK36,RAG1, SRGAP3 ,MA
CROH2A1,EPHB2,BCL2L13,RGPD4 ,MET ,SPPL3,SERPINB2,CACN
G3,MAGI12,VMP1,KALRN,GNAS,SERPINB7,TIAM2 ,BMP7, TNFAIP
8,GAPVD1,GRM3,PDGFC,WDR41,ABL2, TRAPPC6B,SLIT2,PLCL1
,ERBB4,SERPINB11,R0BO1,PBX1,PRKCQ,RGPD2,ANTXR1,SIPA
1L.3,TRDN,MGMT ,NLGN1,NOS1,EFNA5,ARHGEF11 ,NSD1,ESR1,M
Y09B,CACNA2D1,PRLR,HTT,CAMK1D,PIK3R3,FER,CCR2,STARD
13,A2M,SPOCK3,AGAP1,ROCK2 ,RGS8,PSMD2,COL4A3 ,WASHC1,
RGS7,STK3,DEPTOR,RSU1,HNRNPU,RAB3GAP2, IGF1R,KCNAB1,
PRKAG2 ,AKAP13,DNM1L

GO:00
40011

locomotion

2.98486
0064457
008e-11

NOTCH2 ,MTOR,CNTN4,LRP12,PLCB1,TAFA5,DLC1,RIPOR2,RDX
,RALA,BCL2,R0OBO2,SPRED1,CARMIL1,MCTP1,RIN2,ANO6,APC
,DSCAM, CRKL ,PTPRJ,DOCK10,EGFR,USP14 ,ANGPT1,MACF1,DO0O
CK2,SCAIl ,CDH4 ,NTRK3,C5,PHACTR1,FLT1,NEO1,CNTNG, PRKD
1,PAK1,EPHA7 ,RAPGEF2,ARSB,ONECUT1,ADAMTSL1,LDB2, TAF
A4,CCL28,ADAM10,HDACY, IL1R1,APP,MTUS1,DOCK8,MAPREZ,
SEMASA,VCL ,NTF3,SLC8A1,PTPRR, SRGAP2C, PLGRKT , SRGAP2B
, KANK1,MAP4K4 ,BMPR1B,CTNNA2,PAK3,DUSP22 ,MAPK1 ,MGATS
,ALCAM,PDGFD ,NRG3 ,NCAM1,NIPBL,CHN1,LIMCH1,TPM1,NF2,
CTNNAL1,NFIB,PRTG, TIAM1,PTPRK,ENAH,SEMA3C,NAV3,AGO2,
1L34,BCAS3,SYNE2,BBS2,SEMAGD, TNR,CXADR,DOCK4 ,PTPRT,
ABL1,HDAC4,FGF10,NRG1,PRKCE,USP33,PTPRO,EGF,TRIO,EX
T1,PTPN2,PLXNA2,ARHGEF7,ATP8A1,BIN2,SEMA3E,GCSAML ,E
PHAG6,STK10,EMILIN2,BCL11B,DOCK5,ECEL, IL17RA,FUT9,PR
R5L,VAV1,TJP1,LDLRAD4,CNTN1, 1QSEC1 ,WDPCP , SEMA3A, BMP
2,UNCS5D,RIN3,SEMA3D,RELN,HMGB1 , FGF9,DOCK1 ,SRGAP2,DR
AXIN,SLAMF1,ETS1,GLI3,SMOC2,BBS4, ITGA9,KITLG,DCC,RC
AN1,DACH1,LYST,GRIN2A, IL6R,VAV3,ROCK1,LYN,VCAM1 ,NTN
1,DPYSL5, INSR, YTHDF3,SNA12,CD9,CARD10,JCAD, TWIST2,B
MP5,CSF1,PRKG1,LAMA3,TNN, IL33,ROR2,LMX1A, IL10,ABHD2
, VASP ,NRXN1,TWIST1,AKT3,JAK2,ABCC8,NEDD9, ITGAG,GAP4
3,MEOX2,BRMS1L,CMTM7 ,CEMIP,CCBE1, 1TGA4,MYOCD,MEF2C,
ADGRB1,WNT7A,PKN2,SDCBP,NECTIN1,NCK1,FGR,PPP2R3A,CX
CL2,EPHA4 ,NUMB, LHX9, ADAMTS9,FBX031,PTK2,CDH5,DIAPH1
,FEZ2 ,LAMB1,CYFIP1,SEMA4D,JAM2 ,WNT5B, TNFSF11,FYN,PP
M1F,HDAC2,APELA,TET1,CNTNS,EPHB1,GRMS ,RPS6KAS ,PTPRG
,NRP1,PRKCA, ITGA1,MCC,BCR,NRXN3,FBLN1,RRAS2,BMPER, S
RGAP3,MITF,EPHB2 ,MET,CDH13,MAGI2,FLRT2,KALRN, LAMA1,
BMP7,DLGS5,ZMYND8,PDGFC,ABL2,SL1T2,CCDC141,ERBB4,R0B
01,PRKCQ,EFNA5,SLIT3,FRMD5,NTNG1, CAMK1D,PIK3R3, FER,
CCR2,STARD13,SPOCK3, SEMA4B ,HRH1 ,ROCK2, 1L16,WASHC1, I
GF1R,GL12,DNM1L

GO:00
43412

macromolec
ule
modificati
on

4.90236
7270983
254e-11

BCAR3,MTOR,PTPRD, TMTC1,ULK2 ,NLK,FTO,KSR1,AGBL1,TTC3
,DLC1,ZDHHC21,PTPRA, PDE4D,ERC1,BCL2,PRDM16,F13A1,GP
HN,CHRNA7 ,P1K3C3,EPC2,SPRED1,GALNT1 ,MINAR1,PCMTD1,A
LK,AUTS2,PJA2 ,BABAM2 ,HLCS ,MLLT3,EGLN3,MAP3K9,MY0O3B,
APC,CRKL,SETD2,ERG, TNIK,PTPRJ,KDM4C ,NEK4 ,EGFR,USP14
,ANGPT1,CDK12,PRKACB,NEK7 ,RNF220,NEDD4 ,NSMCE2 ,BCL11
A,RPRD1A,PTPN4,B3GALTS,NTRK3, LARGE1, TUSC3,FBXL7,FLT
1,SLC8A3,PRKD1,TPTE2,PAK1,EPHA7 ,NCOA7 ,CHRM3 ,RAPGEF2
,PELI12,TAOK3,UBE2L3,PPP2R2B,PUM3,PTPRN2,SMYD3,TYW1,
HERC2,RPTOR,GHR,WDSUB1, THADA ,NEDD4L ,ADAM10,HDAC9, AT
F71P,UBE2G1,APP ,RPS6KA2,SAMSN1,KDM1B,KLHL13,PHKB,DC
LK1,USP18,NTF3,ACER2,PARP15,AURKA, PARN,SLC8AL1,PTPRR
,DTWD2 ,MARCHF1 ,MAP4K4 ,BMPR1B, ARNT ,PAK3,TTLL7,DIP2B,
RANBP2, 1TPKB, TRPC5,UBE2E2 ,HHAT ,NBN,RBM47 ,PRKCZ , SPOP
,MAN2A2 ,DIP2A,ST8SIA5 ,HECW1,PHF19,TAF4B,SENP6 ,DUSP2
2,GALNT14 ,WDR70,PPM1L,RIPK4 ,MAPK1 ,MGATS5,USP25 ,KMT2E
,PCGF5,PDGFD,ZNRF3,XXYLT1,NRG3,UBE20,GFRAL,NIPBL ,GA
LNT16,RNGTT,STK38,PTPN13,MYLK3,KANSL1,LIMCH1,EFEMP1
,DCAF1,CCNG2,TLK1,NF2,ZDHHC14 ,MOB3B,BIRC6 ,AKAP9,KLF
15,PPP6R3,UBE3D,RSRC1,PTPRK,PAKS5, ST6GALNAC3, TRERF1,




PPP2R5E,PDZRN3,DAPK1,STK32B,ALPK2,JARID2,GATAD2B,CP
E, 1L34,THUMPD2 ,MELK,WNT9B,HECTD4,DUSP16,USP8,PARD3,
MAPKAP1,P1AS1,UBE2R2,BLK,ATRX,NUAK1,PTPRT,ABL1,PTPN
12 ,HDAC4,0XR1,SLC1A1,PRKAAL,TTLL5,EIPR1,MAST4,ATEL,
RAP1A,HECTD2,MORC1,CAMK4 ,BAZ2A ,MANBA , FGF10, TGM1, PEA
K1,LATS2,NRG1,AP3B1,ZBTB16,MUSK,GALNTL6 ,ZNF675, SMAR
CAD1,SETDB2,PRKCE,SLCO3A1 ,METAP1D ,NXN,WNK2,USP33,CD
44 ,PTPRO,EGF,ALPK3,PRRC1,TRIO,EXT1,LNPEP,SPRED2,RPS
6KA3,MARCHF8 ,MTMR3,PTPN2, TRIM5,ATXN3,ST8S1A6,ALG10B
,AMBRA1,STK38L ,GALNT10,KDM7A ,PRMT8,HTR2A , FANCM, FANC
A,PPP2R2C, TAF3,RPRD1B,MARK2,C100RF90,ABHD17C,HERC1,
EPHAG6 ,HIPK3,CDKN2C,GRK3,KNDC1,SPSB4,CLSPN,NOS2,STK1
0,MNAT1,TMTC2,MYLK2,HMGA2 ,CCND3,FOLH1 ,STK32A,LYPLA1
,CWC27,PLCE1,TGFA,FUT9,PRR5L ,GXYLT2,MSRA,FBX032, LDL
RAD4 ,EGFLAM,CNTN1,FKBP5,NAA35,BRCA2 ,GALNT13,BLM,ASB
7 ,NRK,BMP2,RC3H2 ,MYLK4 , TRAK1,CDC42BPB,VRK1,TPGS2,BM
P2K,RNF38,RELN,GNAQ, FGF9,SH3BP5,UST, TRAF3,DSTYK,UIM
C1,B4GALT6,TRIT1,SNX6,CNKSR3,CUL1,DAW1,NEK10,TDRD5,
MOB1B,PIGN,ATF2,CYLD,ADARB2 ,MAPK8IP1,KITLG,ZZEF1,CA
MTA1l,UBR1,MAP4K3,RCAN1,TADA2A,DAB1,MED27 ,RB1CC1,MYO
3A,UBE2E1,PTPRE,PRKN,MTMR2,SPSB1,CDC42BPA ,MAPK10,ZN
F541,FBX03,WSB1,USP43, TRPM6 ,PRKCH,HUNK, IL6R ,ALS2 ,MK
NK1,SNX25,TOX,PTPRB, TRMT61B,COPS8,ST8SIA1,USP7,MOK,
RALB,ROCK1,LYN,SUMO3,DTX1,CHKA,FANCL ,RNF152,0TUD7A,
INSR,CUL5,NEK6 ,HECTD1 ,HDAC11,LYPLAL1,SUMO2,ARFGEF1,
SNAI2,ASH1L,SI1AH2,P1GK,PGAP4,TRABD2B,ERN2,TRIM58,ZD
HHC17 ,NSD2,PTAR1,CARD10,LTN1,ENPP1,ENTPD5,RASGRP1,S
NX9,ANAPC1,CSNK2A1,BMP5,CSF1,PPIL6,EOGT,CTDP1,PRKG1
,ASB4 ,FANCB,CLNS1A, SMAD5 ,MARCHF11,DCUN1D4 , PRAME ,KLH
L7 ,NSUN6,ATG4B,CDC14B,KDM6A,GPRC5C,ROR2 ,PPP2R2A, BAN
K1,SFPQ,PRKAA2,CSF2RB,RNF182,PHF20L1, 1QGAP1,CAMLG,N
RXN1,HIPK1,FRY,FICD,CENPE,ELOC, TWIST1,AKT3,ALKAL2,J
AK2 ,MPPE1,MADD,CREBBP ,MRM1,TNKS,SI1AH3,UFL1,PRKCB,FB
XW2,ST6GAL2,RTRAF,BRD4 ,NEDD9,NRBP1,MAST2,PCMTD2 ,EXT
2,PDP2,BRMS1L ,NDFIP2,MAP2K6 ,MARCHF6 ,AB11,CEMIP, IMPA
CT,PARK7 ,MAPK8,EIF3F,PPME1,FBXL17 ,UBE2J2 ,MTF2 ,NCAPG
2,ASB2,MYOCD,UBE2QL1,ASCC2,ST8S1A4 ,MEF2C,ADGRB1 , MAP
3K5,NDFIP1,MAP3K4,TRIM43B,PRDM13, TRIM43, SUMF1 ,MAGEL
2 ,PKN2,DBF4B, FBXW8,SDCBP ,NSMCE1,,PASK,MLLT1,NCK1,FGR
,CDCA8,PPP2R3A,TRIM23,TOP1,RNF8,EPHA4 ,MECOM,DNMT3L,
NTRK2,0CLN,SNRPD1,FBX031,EXTL3, TRPM7,PRKAB1,PTK2 ,MA
RK4 ,CDH5,UBE3A, SEMA4D,,KIRREL1 ,AMFR,POMT2 ,NOS1AP ,MTT
P,DPY19L2,TPTE,PDCL3,CCDC88A,NSUN2,GALNT18, TNFSF11,
FYN,BUB1,KDM5A,DPY19L1,PPM1F,SDE2,UHRF2 ,HDAC2,SLF1,
SH2D3C,DOCK3,GALNT17 ,MTMR7 ,ZFYVE28 ,MAPK9,STT3A,SLC3
9A8,ROR1,GALNT2,FUT8,TET1,ASB3,HECW2,EPHB1,ZDHHC18,
GRM5,SPOPL ,RPS6KA5,PTPRG,PI1D1,NRP1,MIDEAS,PRKCA,ATP
SCKMT ,RNF215,USP24, 1TGAL1,RNF138,RC3H1,POR,ZNF738,SU
PT3H,BCR,SNRK, SENP8,USP49,ELP2,FBLN1,STK36,RAG1,BMP
ER,MACROH2A1,EPHB2,CSNK1G1,RNF11,DPH6,PPIL2,CDK14 ,M
ET,SPPL3,CAMK1G,METTL15,ATG5,USP32,MAGI2,MYB,KALRN,
LAMA1 ,MFHAS1,TRIM9,BMP7 ,RNF217 ,KMT2C,PDGFC,ABL2 ,EYA
1,TTLL11,SLIT2,PARP8,CNOT7,ESCO1,ERBB4,R0BO1,PRKCQ,
MGMT ,NOS1,EFNA5,NSD1,EHMT1,USP31,KDM4B,LOXL2,PRLR,P
IGB,HTT,ZDHHC11B,CAMK1D, P1K3R3,MACROD2,,CDKAL1,FER,E
YA2,CHFR,PCMT1,0ARD1,SPOCK3,R0OCK2,PRDM1,ATAT1,PPP1C
B,PDK1,PTPRQ,HERPUD1,NCOA6, TRIM2,WASHC1,BARD1,STK3,
DEPTOR,RAB3GAP2,TULP4, IGF1R,PRKAG2 ,AKAP13,MORC3

G0:00
51130

positive
regulation
of
cellular
component
organizati
on

1.42230
7576373
8924e-
10

MTOR,ABCA13,PTPRD,PLCB1,RIPOR2,RP1,RALA,ROBO2,SPIRE
1,TENM3,CDC42EP3,ALK,AUTS2,CARMIL1,ANO6,NEGR1,CNTNA
P2,APC,PLPPR5,DSCAM,PTPRJ ,ANGPT1 ,MACF1,NEK7 ,NSMCE2,
BCL11A,CDH4,NTRK3,CRACD, PRKD1,PAK1 ,RAPGEF2,ADGRB3, A
RSB, SEPTIN9,NEDD4L ,ATF71P ,APP,STAU2 ,MAPRE2,SEMA5A, S
YT1,NTF3,AURKA,PARN,FIG4,MAP4K4 ,RAB8B ,PAK3, TRPC5,DN
M3,NBN,COBL ,MAPK1,ANKFY1,SPIDR,MYLK3,LIMCH1,FMN1,PA
FAH1B1,VPS13D, TPM1,NF2,AKAP9,SNX30,SYNJ1, TIAM1,NAV3




,BCAS3,TBC1DS5,ATRX,ELAVL4 ,ABL1,HDAC4,RAP1A,GRID2,NR
G1, INO8OD,CLIP1,ABCB7,SETDB2,PRKCE,EGF,ATP8A2,PLXNA
2 ,ARHGEF7,ATP8A1,AMBRAL1,MARK2,LINGO2,PLCE1,TGFA,HIP
1,FUT9,NPHP4,CNTN1, IQSEC1,SNX3,D1SC1,BMP2,RESF1,REL
N,NFATC2,UNC13B,NIN,ATF1,BBS4,PRKN, FRMPD4,CNOT6L , TO
X,RALB,ROCK1,LYN,TENM2,NTN1, INSR,BMF,DDHD1, PDE4DIP,
BID,TRABD2B, TRIM58,FYCO1,SH3GLB1,SNX9,BMP5, INOSO, TN
N,ROR2,ACTR2,SFPQ,CLSTN2,MAP6,VASP ,MORC2,NRXN1,ANLN
,ALKAL2 ,MELTF,TNKS,ABCC8 ,NEDD9, ITGA6,GRIP1,PARK7 ,MA
PK8,CEP120,ADGRB1,WNT7A,MAP3K4 ,WASF3,MAGEL2 ,RAD51AP
1,FBXW8,SDCBP,NCK1,EPHA4 ,NTRK2, ILIRAPL1,0CLN,FBX031
,MARK4 ,CDH5 ,MPP7,CYFIP1,SEMA4D ,RUNX1,KIRREL1,SAXO1,
ASAP1,CCDC88A,BICD1,FYN,PPM1F,ADGRL2,SLF1,MAPK9 , APE
LA,ROR1,EPHB1,ADCK1,NRP1,FCHSD2,CHODL ,CUX1,MACROH2A
1,EPHB2,TOGARAM1 ,MET ,CDH17 ,MAGI2,FLRT2,KALRN, TIAM2,
BMP7,DLG5,ABL2,SLIT2,SYNDIG1,ROBO1,PRKCQ,NLGN1,ASIC
2 ,EFNA5,ESR1,HTT,CAMK1D,FER,EPS8,ROCK2,STMP1,ATAT1,
DMRT1,RAB31,WASHC1,RAB3GAP2, IGF1R,ATP10A,DNM1L

GO:00
50807

regulation
of synapse
organizati
on

1.50293
9495876
7202e-
10

PTPRD, IL1RAPL2,LRFN2,CDH8,ROBO2,NEGR1,GPC6,NEDD4 ,NT
RK3,EPHA7 ,ADGRB3,APP,STAU2 ,ARHGAP44 ,CTNNA2 , PAK3,DNM
3,PAFAH1B1,TANC1,ABL1,LRFN5,GRID2,MUSK,DGKB,PTPRO, A
BHD17C,LINGO2,PDLIM5,DISC1,RELN,FARP1,NGEF, FRMPD4,S
HANK2 ,NTN1,COLQ,TANC2,GRIN2B, IL10,ACTR2,CLSTN2,NRXN
1,NEDD9,MEF2C,ADGRB1 ,WNT7A,NECTIN1,EPHA4 ,NTRK2, IL1R
APL1,CYFIP1,UBE3A,PCDH8,SEMA4D,FYN,ADGRL2,CDH2 ,EPHB
1,EPHB2,PPFIA2,FLRT2,KALRN,DLG5,SYNDIG1,NLGN1,CTTNB
P2,ASIC2,EFNA5,C1QL3

GO:00
30029

actin
filament-
based
process

3.11542
9395493
357e-10

NOTCH2 ,MTOR, SGCD,NEBL ,SVIL ,MICAL3,DLC1,PDE4D,RDX,RA
LA,BCL2,MYO5A, ARHGAP26 ,SPIRE1,FGD4,MYO1E,CDC42EP3,A
UTS2,CARMIL1,RHPN2,PARVB,MYO5C, TNIK,CTNNA3,DOCK2,DI
APH3,NTRK3,PHACTR1,CRACD,PAK1,FGF12,EPB41L3,NEDDAL,
PHACTR2,CACNAL1C,CACNB2,STAU2, SEMASA ,ARHGAP44 ,NTF3,C
D2AP,FRMD3,KANK1 ,KCNE4,FMN2,THSD7A,CTNNA2 ,PAK3,RAP1
GDS1,CALD1,KLHL1 ,MRTFA,COBL ,ARHGEF17,COR02B,MYLK3, L
IMCH1,FMN1,PAFAH1B1,TPM1,NF2,CTNNAL1,PPP1R9A, AKAP9 ,M
PRIP,ENAH, ANK2 ,BCAS3,RYR2,SYNE2,,AIF1L,LDB3,CXADR, X1
RP2,ABL1,GAS2,FGF10,PRKCE,PGM5,ABCCO,ATXN3, SEMA3E, T
MOD2, SH3KBP1 ,MYLK2 ,MYOM2 ,HIP1,TJP1,NPHP4,PACSINZ, 1Q
SEC1,PDLIM5,NRK,PHACTR3,CDC42BPB,PLS1,SRGAP2,MYL1,F
ARP1,BBS4,THSD7B,PRKN,CDC42BPA,PCDH15, FRMPD4 ,RACGAP
1,KANK4 ,KCND3,MY01D,ROCK1 ,ARHGAP28 ,SHROOM3, ARFGEF1,
FLNB,UTRN, SNX9,PRKG1 ,MICALL2,FAT1,ACTR2,VASP, IQGAP1
,ANLN,JAK2,SMTN,USH1C,NEDD9, ARFGEF3, SHROOM2 ,MTPN , AB
11,ASB2,HMCN1,CYFIP2,WASF3,MAGEL2,SDCBP ,NCK1,AKAP11
, TIRPM7 ,ARHGAP12 ,DI1APH1,CYFIP1,FRMD6,KIRREL1,PSTPIP2
,NOS1AP,SORBS2,PDCL3,CCDC88A, PPM1F,EHBP1,SPTB,NRP1,
FCHSD2,BCR,ELMO1 ,MYO5B,MET ,SPECC1,NRAP ,FAM171A1,EPB
41L4A,ABL2 ,FHOD3,SLIT2,ANTXR1,EFNA5,GAS2L1,ARHGEF11
,FRMD5,MY09B ,CACNA2D1,FER,STARD13,EPS8,ROCK2 ,WASHC1
,AKAP13

G0:00
07267

cell-cell
signaling

3.27888
6830060
6663e-
10

CNTN4 ,NSG1,PTPRD,SLC24A2,LRRC4C,NLK,UNC13C,PLCB1,PT
PRA,STXBP1,ERC1,LRFN2,CDH8,CHRNA7 ,RIMS1,GABRB3,ENPE
P,RIMS2,MCTP1,SvV2C,CACNG2,DLGAP1,MLLT3,GPC6,APC,TSH
Z3,CRKL, ILDR2,TNIK,SLC4A10,EGFR,RFX3,USP14 ,MACF1,RN
F220,CRB1,BTBD9,GRIK3,DKK2,GABRB1,DCGKI , INVS,GRIAL,S
LC8A3,CHRM3,RAPGEF2,FGF12,GABRAG,,PRICKLE2 ,PTPRN2,SY
N2,GRM7 ,ADAM10,APP ,RPS6KA2,,CACNAL1C,CACNB2,STAU2,GAB
RG2,SEMA5SA,SYT1,NTF3,NDUFAF2,PYGO1,KANK1,RAB8B,ERC2
,SYN3,PRKCZ ,GRB10,HECW1,SV2B, YAP1,MAPK1,CADPS2,HRH2
,PLG,SYT10,ZNRF3,NRG3,SLC16A1 ,HRH4,SORCS3,PAFAH1B1,
TM7SF3, ITGB8,GRIK4,PPP1R9A, AKAP9 ,KLF15,RASGRF2,SYNJ
1,TIAM1,GRM1,GABRG1,PCDH11Y,TMEM108 ,ALPK2,AMPH,CPE,
ANK2,RYR2,WNT9B, SMARCA4,CDH11 ,USP8,BLK, TNR,GRM8,CXA
DR,ELAVL4,ABL1,SLC1A1,PRKAAL,RIMBP2,EIPR1,RAP1A,GPC
5,FGF10,GRID2,LATS2,NRG1,ASPM,RASGRF1, PRKCE ,NXN , WNK
2,DGKB,PTPRO,EGF,P2RX6,EXT1,LNPEP,LIMD1,RPS6KA3,CTN




ND2,SCGS5,ATXN3,HTR2C,RIC3,ARHGEF7,LTBP1,0PRM1,ABCC4
,HTR2A,KREMEN1 ,MARK2,TMOD2 , APBA2 ,SH3KBP1 ,KCND2,NOS2
,MDFIC,MYLK2 ,HMGA2 ,MBP ,NPHP4 ,PACSIN2,SNX3,DISC1,STR
N,BMP2,PSG9,MYRIP,RELN,GNAQ,FGF9,UNC13B,TTC21B,DRAX
IN,CCDC186,GL13,CGAS,GABRR2,GRIK2 ,MCTP2,FARP1,CYLD,
GABBR2,CFTR,KPNA1,ZZEF1,DCC,CHRMS,PRKN,MTMR2 ,DLGAP2
,GRIN2A, LALBA,ALS2,KCNQ3,SHISA9,SCN10A, SHANK2 ,MESD,
SO0X30,LYN,ZBTB33,PLCB4,GR1D1,COLQ,NMU,SNAI2,SIAH2,R
PH3A, TRABD2B,GABRG3, IGSF11,NDRG2,CSNK2A1,GHRH ,HCN1,
GRIN2B,GPR156,CELF4,TNN,ROR2,FAT1,CLSTN2,PTH, SOSTDC
1,PRKAA2,PLA2G4A ,RPS12,AIMP1,NRXN1,CD70,JAK2 ,HCRTR1
,CELSR2,TNKS,PRKCB,ABCC8,CACNALE,SLC6A1,G1D8,MAP2K6
,PARK7 ,RAPGEF4 ,MEF2C ,ADGRB1,WNT7A,S100B,ATP6V1C2,0R
10H2,SDCBP ,WWOX, PASK, PPP2R3A, SNAP29 ,EPHA4 , GABRAS ,NT
RK2, IL1RAPL1,WNT2B,SHISAG6,GRIK1,ANKRD6,SCGN,CYFIP1,
PCDH8,WNT5B,AMFR, 1CA1,CCDC88A, TNFSF11,FYN,RBMS3,ROR
1,CDH2,FBXL20,EPHB1,GRM5,TBC1D1,NRP1,FCHSD2 ,RNF138,
MCC,BCR,NRXN3,PRDM15,MITF,EPHB2,CSNK1G1,CD38,CDK14,
DLG2,STXBP4,CACNG3,MAGI2,KALRN,SLC1A2,GABRA2 , TMEM25
,GRM3,EXOC4,PLCL1,FAM3B, TRHDE, SORCS2 ,NLGN1,NOS1,SLC
6A3,ASI1C2,EFNAS,DTNA,NTNG1,CACNA2D1,CCR2,HRH1,RGSS8,
STK3,ZNF423,CADPS,APCDD1,GLI12

G0:00
19538

protein
metabolic
process

3.38078
5071000
752e-10

BCAR3,MTOR,SPOCK1,NSG1, IMMP2L ,,PTPRD, TMTC1,ULK2,NLK,
LONP2,FTO,KSR1,AGBL1,PLCB1,TTC3,TMPRSS2,DLC1, TNRC6GB
,DPP10,ZDHHC21,PTPRA,PDE4D,RDX,ERC1,BCL2,PRDM16,F13
Al,GPHN,CHRNA7 ,PIK3C3,EPC2,SPRED1,GALNT1,ENPEP ,MINA
R1,PCMTD1,ALK,AUTS2,PJA2,BABAM2 ,PAPPA2 ,HLCS ,MLLT3,E
GLN3,MAP3K9,MY0O3B,MOCOS,SPON1,CPA6,APC,RTN1,CRKL ,SE
TD2,ERG, TNIK,PTPRJ,KDM4C ,NEK4 ,EGFR,USP14 ,ANGPT1,CDK
12,PRKACB,NEK7 ,RNF220,NEDD4 ,MTRF1,GNPTAB,NSMCE2,BCL
11A,PSMB2,CHSY1,RPRD1A,PTPN4,B3GALTS,NTRK3, LARGEL,C
5,TUSC3,FBXL7,FLT1,ADAMTS6,TASP1,PSMA8,CAST ,SLC8A3,
PRKD1,TPTE2,PAK1,EPHA7 ,NCOA7,CHRM3,CHSY3,RAPGEF2,PE
L12,LRP2,TAOK3,LDLRAD3,CPEB4,UBE2L3,PPP2R2B,PUM3,PT
PRN2,SMYD3,HERC2,RPTOR, GHR ,WDSUB1 ,NEDD4L , ADAM32 , ADA
M10,HDAC9,UBE2G1,APP,RPS6KA2, SAMSN1 ,KDM1B,KLHL13,PH
KB,DCLK1,USP18,NTF3,ACER2,PARP15,CD2AP ,AURKA ,PARN, S
T18,SLC8A1,PTPRR,MARCHF1,SERPINAG,PLGRKT ,ECPAS,MAP4
K4 ,BMPR1B,FMN2 ,PCSK6 ,ARNT ,PAK3,TTLL7,DIP2B,RANBP2,L
ARP1, 1TPKB, TRPC5,UBE2E2,RAP1GDS1 ,HHAT ,CHST8 ,NBN, IFT
57,PRKCZ,SPOP ,MAN2A2 ,DIP2A,ST8SIA5,HECW1 ,ADAMTS17 ,P
HF19,TAF4B,SENP6,DUSP22,GALNT14,SEM1,WDR70,PPM1L,RI1
PK4 ,MAPK1,MGATS, ITIH5,SGTB,ADAM22 ,USP25,KMT2E,PLG, P
APPA,PCGF5,PDGFD,ZNRF3,XXYLT1,NRG3,UBE20,GFRAL1,NIPB
L,GALNT16,RNGTT,CARD18,STK38,PTPN13,MYLK3,KANSL1, LI
MCH1,ATF6,EFEMP1,TLL1,DCAF1,CCNG2,TLK1,NF2,MRPS22,Z
DHHC14 ,CORIN,MOB3B,BIRC6,AKAP9,KLF15,PPARA, ERMP1,PP
P6R3, ADAMTS3,UBE3D,RSRC1,PTPRK, PAK5,ST6GALNAC3, TRER
F1,PPP2R5E,PDZRN3,EIF3D,DAPK1,AGO2,STK32B,ALPK2,JAR
1D2,GATAD2B,CPE, IL34 ,ADGRV1 ,MELK,WNT9B,HECTD4,CLPX,
DUSP16 ,MRPS35,USP8,PARD3 ,MAPKAP1,TNRC6C,PIAS1,UBE2R
2,BLK,ATRX,NUAK1,PTPRT,ELAVL4 ,ABL1,PTPN12,HDAC4,0XR
1,SLC1A1,PRKAAL1,MRPS27,TTLL5,EIPR1,ADAMTS14 ,MAST4,P
SMF1,ATE1,RAP1A,HECTD2,CAMK4 ,BAZ2A ,MANBA , FGF10, FBXL
13,TGM1,PEAK1,LATS2 ,NRG1,AP3B1,ZBTB16,MUSK,GALNTL6,
ZNF675,SMARCAD1,SETDB2 ,PRKCE , SLCO3A1 ,METAP1D ,NXN,WN
K2,USP33,CD44,PTPRO, EGF,ALPK3,PRRC1,TR10,EXT1, LNPEP
,SPRED2 , ADAMTS2 ,RPS6KA3 ,MARCHF8,SCG5,MTMR3,PTPN2, TR
IM5,ATXN3,ST8S1A6,ALG10B,AMBRAL,STK38L ,GALNT10, KDM7
A,PRMT8,HTR2A,FANCM, FANCA,DAZL ,FARS2 ,PPP2R2C, TAF3,R
PRD1B,MARK2, TMEM67 ,C100RF90,ABHD17C,PUM1,HERC1, 1GF2
BP3,EPHAG,SLC2A13,HIPK3,CDKN2C,GRK3,CPXM2,KNDC1, SPS
B4,CLSPN,NOS2,AFG3L2,STK10,MNAT1,TMTC2,ADAM12 ,MYLK2
,XYLT1,HMGA2,CCND3,FOLH1,ECE1,STK32A,LYPLA1 ,MBP,CWC
27,PLCE1,TGFA, IL17RA,HIP1,CRIM1,XPNPEP1,FUT9, PRR5L,
GXYLT2,VPS37A,CAPN5,MSRA,FBX032,LDLRAD4 ,EGFLAM,CNTN




1,TARS3,FKBP5, SNX3,NAA35,BRCA2,DISC1,GALNT13,DNER,B
LM,ASB7,NRK,BMP2,RC3H2 ,MYLK4 , TRAK1,WDR26,CDC42BPB,D
SE,VRK1,RANBP9,TPGS2,BMP2K,RNF38,PGPEP1,RELN,HMGB1,
GNAQ, FGF9,SH3BP5,UST,CPAMD8 , TRAF3,GEMIN5S,DSTYK,UIMC
1,B4GALT6,GLI3,SMARCC1,SNX6,CNKSR3,CASP5, IDE,CUL1,D
AW1,NEK10,RRBP1,MOB1B,PIGN,ATF2,CYLD,UMODL1 ,MAPK8IP
1,NELL1,MRPL13,KITLG,ZZEF1,CAMTAL,UBR1,MAP4K3,HS3ST
4 ,RCAN1, TADA2A,DAB1,MED27 ,RB1CC1,MYO3A,UBE2E1,PTPRE
,PRKN,MTMR2 ,SPSB1,CDC42BPA ,MAPK10,ZNF541,FBX03,GRIN
2A,WSB1,USP43,TRPM6,PRKCH,HUNK, IL6R,PEPD,ALS2,CPVL,
ACO1,CNOT6L ,MKNK1,SNX25,PTPRB,AOPEP,COPS8,TSPAN33,S
T8S1A1,USP7,PSMAL1,MOK,RALB,ROCK1,LYN,SEL1L,CTSB,EIF
2B3,SUMO3,DTX1,BZW1,PIWIL3,CHKA,MMP16,FANCL ,BANP ,RN
F152,0TUD7A, INSR,CUL5, YTHDF3,NEK6 ,HECTD1 ,HDAC11,LYP
LAL1,SUMO2,ADAMTS19 ,ARFGEF1,SNA12,ASH1L,BID,SIAH2,P
1GK,PGAP4 ,TRABD2B,UFD1,ERN2 ,MBTPS2, TRIM58 ,ZDHHC17 ,N
SD2,PTAR1,CARD10,LTN1,CTIF,ENPP1,ENTPD5,MOCS2 ,RASGR
P1,SNX9,PAMR1,ANAPC1,CSNK2A1,BMP5,CSF1,PPIL6,EOGT,S
ERPINB9,CTDP1,PRKG1,HS6ST3,ASB4,GRIN2B, FANCB,CLNS1A
,CNMD, SMAD5, CELF4 ,ABCG1 ,MARCHF11 ,DCUN1D4 , PRAME , KLHL
7,PSMA5,ATG4B,CDC14B,KDM6A, 1L33,GPRC5C,ROR2,CFH, PPP
2R2A,BANK1,CSDE1, 1L10,SFPQ,PRKAA2,,CSF2RB,RNF182,LAR
P6,PHF20L1, 1QGAP1,RPS12,CAMLG,ANP32B, YBX3,AIMP1,NRX
N1,PCID2,HIPK1,FRY,FICD,CENPE,NGDN,ELOC, TWIST1,AKT3
,ALKAL2,JAK2,ADAM28 ,MPPE1,MADD,PATL1,PRSS2,CREBBP ,M
ELTF,TNKS,SI1AH3,UFL1, ADAMTSS5 ,NFKBIA,PRKCB, FBXW2 ,MIP
EP,OVCH1,ZC3H15,ST6GAL2 ,RTRAF,BRD4 ,NEDD9,NRBP1, 1ARS
2,CLCA4,CNDP2,MAST2,ERLIN2,PCMTD2 ,EXT2,AGO01,PDP2,GI
D8,BRMS1L ,NDFIP2,MAP2K6 ,MARCHF6 ,MTPN,ABI1,CEMIP, IMP
ACT,CCBE1,PARK7,ADAMTS18 ,MAPK8,0AZ2 ,E1F3F,PPME1, FBX
L17,UBL7,UBE2J2 ,MTF2,NCAPG2,ASB2,MYOCD,CYFIP2,UBE2Q
L1,ACACA,ASCC2,ST8SI1A4 ,MEF2C,ADGRB1 ,WNT7A ,MAP3K5,ND
FIP1,MAP3K4,TRIM43B,SERPINI2,PRDM13, TRIM43,SUMF1 ,MA
GEL2,PKN2,DBF4B,FBXW8,SDCBP,SPPL2B,NSMCE1 , PASK ,MLLT
1,NCK1,FGR,CDCA8,PPP2R3A, TRIM23,TOP1,TINAG,C2,RNF8,
EPHA4 ,MECOM,NTRK2 , ADAMTS9, O0CLN, FBX031,EXTL3,TRPM7,P
RKAB1, IREB2,MVB12B,HS6ST1,PTK2,MARK4,CDH5,CD5L , APOL
2,CYFIP1,UBE3A,APOL1,SEMA4D,SERPINB10,RUNX1,KIRREL1
,AMFR,CTSE,POMT2 ,NOS1AP ,MTTP,DPY19L2,TPTE,PDCL3, SRP
9,CCDC88A,UBAP1L,GALNT18,ADAMTS16, TNFSF11,FYN,BUB1,
KDM5A,DPY19L1,PPM1F,SDE2,UHRF2 ,HDAC2,SLF1,SH2D3C,PS
ME31P1,DOCK3, TRNAU1AP,GALNT17 ,MTMR7 ,ZFYVE28 ,MAPK9, P
ABPC1,STT3A,SLC39A8,R0OR1,GALNT2,FUT8, TET1,ASB3,HECW
2,0VCH2,SEL1L2,FBXL20,EPHB1,ZDHHC18,GRM5, SPOPL ,RPS6
KA5,PTPRG,PID1,NRP1,MIDEAS,PRKCA,MRPL58, ATPSCKMT ,RN
F215,USP24 ,FHIT, ITGA1,RNF138,RC3H1,POR,EFL1,ZNF738,
SUPT3H,BCR, TUT4,SNRK, TMOSF2,SENP8 ,USP49,ELP2,FBLN1,
STK36 ,RAG1,DNPEP,BMPER,DPP6 ,MACROH2A1 ,EPHB2 ,CSNK1G1
,BCL2L13,RNF11,DPH6,PPIL2,PRSS51,CDK14 ,MET,SPPL3,CA
MK1G, SERPINB2,ATG5,USP32,MAGI12,UNK, ADAM29,MYB , KALRN
,CHST3,LAMAL1 ,MFHAS1,SERPINB7,CPQ, TRIM9,DHX29 ,BMP7,T
MPRSS15, TNFAIP8,RNF217 ,PRSS23,KMT2C,DDX6 ,PDGFC, ABL2
,MMP26 ,MRPL37,BACE2 ,NECAB1,EYA1,TTLL11,SLIT2,PARPS,
TMPRSS3,CNOT7,ESCO1,ERBB4,SERPINB11,GSAP, TRHDE ,ROBO
1,SAMD4A, PRKCQ,ANTXR1,MGMT,NOS1,PRR16,EFNA5,NSD1,EH
MT1,USP31,KDM4B,LOXL2,PRLR,PI1GB,AGO3,HTT,LARS2,ZDHH
C11B,CAMK1D,PIK3R3,MACROD2,CDKAL1,FER,EYA2,A2M,CHFR
,PCMT1,0ARD1,SPOCK3,ROCK2,PRDM1,ATAT1,NARS2 ,EIF4G3,
PPP1CB,PDK1,PSMD2,PTPRQ,HERPUD1,NCOAG, TRIM2,COL4A3,
WASHC1,PCSK2 ,BARD1,STK3,DEPTOR,HNRNPU, LINC00240,RAB
3GAP2,TULP4, IGF1R,PRKAG2 ,AKAP13,MORC3

G0:19
02531

regulation
of

intracellu
lar signal

5.13848
7690619
894e-10

NOTCH2,BCAR3,MTOR,WWC1,GARNL3,MY09A ,KSR1,PLCB1,DLC1
,RIPOR2,PDE4D,RDX,BCL2,ARHGAP26 ,CHRNA7 ,AKR1C3,FGD4,
SPRED1,MINAR1,ALK,AUTS2,PJA2 ,BABAM2,ERBIN,CRKL , ARHG
AP24 ,TNIK,PTPRJ,EGFR,DENND1A ,ANGPT1,NCOR1,DOCK2 ,NED
D4,SCAI ,SGMS1,NTRK3,ZFAND6,FLT1,MAPKBP1,DGKI ,EDAR,P




transducti
on

RKD1,TPTE2,PAK1,EPHA7 ,RALGPS1,RAPGEF2,PELI2,LRP2,TA
OK3,RPTOR,GHR,RALGAPA1 ,APP,DOCK8 ,MAPRE2 , SEMASA , ARHG
AP44 ,NTF3,CD2AP,AURKA,PTPRR, KANK1 ,MAP4K4 , AKAP6 , HOME
R2,PAK3, ITPKB,PDE10A,RAP1GDS1,KI1CS2,PRKCZ ,ARHGAP32,
DUSP22 ,MAPK1,PDGFD,ARHGEF17,STK38,PTPN13,CHN1,HRH4,
PAFAH1B1,NF2,MOB3B,RASGRF2,PPARA, TIAM1,GRM1 ,ARHGEF1
2,PAK5,PLA2R1,SLC24A4 ,SEC14L1,1L34,ADGRV1,DUSP16,MA
PKAP1,NUAK1,ABL1,PRKAAL1,NFATS5,GUCY1A2 ,RAP1A,FGF10,Z
C3HAV1,NRG1,DENND2B,RASGRF1,ZNF675, PRKCE , WNK2 , DENND
4C,CD44 ,EGF,TR10,PDE3A,LIMD1,SPRED2,PTPN2, TRIM5,MCF
2L ,HTR2C,CLEC16A,0PRM1,HTR2A, SEMA3E , FHL2 ,PUM1, ANKRD
17 ,RELL1,HIPK3,MDFIC,PLCE1,TGFA,HIP1,PRR5L,VAV1, 1QS
EC1,BRCA2,NRK, SEMA3A,MAGI3,BMP2,RC3H2,GNAI1,RALGAPA
2 ,RANBP9, TMEM161A,LEMD3,RELN, ARHGAP42 ,HMGB1, TRAF3,D
STYK,RAP1GAP ,SRGAP2,SLAMF1,CNKSR3,PSD3, GAREM1 ,,NEK10
,CYLD,MAPK8I1P1,KITLG,CAMTAL1,UBR1,SLC30A10,RCAN1,RB1
CC1,PRKN,NGEF, IL6R,ALS2,RACGAP1,SHANK2 ,USP7,VAV3, AR
HGEF28,ROCK1,LYN,ARHGAP28 ,ARHGAP31,SLC44A2,SLC15A2,
RRAGD ,CRACR2A,RNF152,0TUD7A, INSR,NEK6 ,ARFGEF1,SNAI2
,ASH1L,BID,UFD1,ERN2,TIAL1,ZDHHC17 ,RALGPS2,JCAD,RAS
GRP1,NDRG2,CSF1,BCL2L1,ROR2,KL,BANK1,SFPQ,PRKAA2 ,ND
C80, IQGAP1,YBX3,NRXN1,PCID2,NET1,SIPAL1L2, TWIST1,AKT
3,ALKAL2,JAK2 ,RPF2,MADD,HCRTR1,UFL1 ,NFKBIA,PRKCB,BR
D4 ,ARFGEF3,STAT1,NDFIP2,MAP2K6,DGKG,PARK7 ,ADCYAP1R1
,EFHB,MEF2C ,WNT7A,MAP3K5 ,NDFIP1,MAP3K4,S100B,C160RF
72 ,PDE2A,SDCBP,JPT2,NCK1,FGR,CDCA8,DNMBP ,,EPHA4 ,CYTH
4 ,MECOM,NTRK2,PTK2,ANKRD6 ,ARHGAP12 ,API1P ,UBE3A, SEMA4
D,NENF,NOS1AP,TPTE,GPR55, TNFSF11,FYN,DOCK3, DOK5, APE
LA,ROR1,CDH2,RAD9A,PHLPP1,GPR137B,EPHB1,GRM5,RAI114,
NRP1,PRKCA, ITGAL1,RC3H1,BCR,FBLN1,BMPER,PRDM15, SRGAP
3,EPHB2,MET,SPPL3,CDH13,MAGI2,PRDM11,KALRN,GNAS ,MFH
AS1,TIAM2,BMP7,DLG5,ZMYND11,PDGFC,ABL2,SLI1T2,ERBB4,
ROBO1,SIPA1L3,NLGN1,ARHGEF11,ESR1,MY09B, 1QCJ-
SCHIP1,AGO3,HTT,STARD13,EPS8,ROCK2,RORA,HERPUD1, BAR
D1,STK3,DEPTOR, IGF1R,AKAP13,DNM1L

G0:00
07264

small
GTPase
mediated
signal
transducti
on

5.99001
6607076
961e-10

NOTCH2,BCAR3,GARNL3,MY09A,KSR1,DLC1,RIPOR2,RDX,RALA
,ARHGAP26 ,FGD4 ,CDC42EP3,AUTS2 ,ERBIN,RIN2,CRKL , ARHGA
P24 ,DOCK10,DENND1A,DOCK2,SCAl ,DGKI ,PRKD1,CTNNAL1,RA
LGPS1,RAPGEF2,RALGAPAL ,RAPGEF5,DOCK8 ,MAPRE2 , ARHGAP4
4 ,CD2AP,KANK1,MAP4K4 , ITPKB,ARHGAP32 ,ARHGEF17,CHN1,R
ASGRF2,RGL1,TIAM1,ARHGEF12,USP8,MAPKAP1 ,DOCK4 ,ABL1,
RAP1A,FGF10,NRG1,RASGRF1,DENND4C, TR10,MCF2L ,KNDC1,D
OCK5,PLCE1,VAV1, 1QSEC1 ,RALGAPA2 ,RELN, ARHGAP42 ,DOCK1
,RAP1GAP,SRGAP2,PSD3,KITLG,DAB1,NGEF,ALS2 ,RACGAP1,D
OCK9, VAV3,ARHGEF28 ,RALB,ROCK1,ARHGAP28 , ARHGAP31 ,NTN
1,ARFGEF1,S1AH2 ,RALGPS2 ,RASGRP1,CSF1,RASGEF1C,PTH,R
AB12,NET1,SIPA1L2 ,MADD,ARFGEF3,PARK7 ,ADCYAP1R1 ,RAPG
EF4 ,RAB38,SDCBP ,DNMBP,CYTH4 ,ARHGAP12,CYFIP1 ,RASGEF1
B,CNKSR1,CCDC88A,GPR55,SH2D3C,DOCK3,NRP1,BCR,ELMO1,
RERG,RRAS2,SRGAP3,EPHB2 ,MET ,CDH13,KALRN, TIAM2 ,ABL2,
SLIT2,ROBO1,SIPA1L3,ARHGEF11,MY09B,STARD13,EPS8,R0OC
K2,AKAP13

G0:00
48813

dendrite
morphogene
sis

6.09229
3932042
417e-10

PTPRD,CHRNA7 ,DSCAM, TNIK,DOCK10,NEDD4 ,PHACTR1 ,RAPGEF
2 ,ADGRB3,NEDD4L ,DCLK1,STAU2 ,ARHGAP44 ,CTNNA2,PAK3, TR
PC5,DNM3,DIP2A,HECW1,PAFAH1B1,ELAVL4,SDC2,CTNND2 ,KN
DC1,PDLIMS,SEMA3A,RELN,RERE ,MAP2,FARP1,NGEF ,DPYSL5,
TANC2,ACTR2,MAP6,CELSR2 ,ABI1,WNT7A,FBXW8,EPHA4, IL1R
APL1,FBX031,UBE3A,SEMA4D,FYN,HECW2 ,EPHB1,NRP1,CUX1,
EPHB2,PPF1A2,KALRN,NLGN1

GO:00
07417

central
nervous
system
developmen
t

6.48607
7425849
245e-10

MTOR,CNTN4,SPOCK1, IMMP2L , TRAPPC9,PLCB1,TENM4 ,DLC1, I
L1RAPL2,BCL2,0DAD2,ALDH1A2,ROB0O2,ZEB1,RARB,NAV2 , ALK
,NEGR1,CNTNAP2,CRKL,SETD2,SLC4A10,EGFR, SOX6 ,ATP2B2,
NTRK3,PHACTR1,GABRB1,CNTN6,SLC8A3,EPHA7 ,RAPGEF2, LRP
2 ,ARSB,SSBP3,APP,DCLK1,SEMA5A,SYT1,SLC8A1,SRGAP2C,B
MPR1B,CTNNA2,CHST8,SNTG2,KLHL1 ,MCPH1,ZSWIM6 ,MAPK1,A
DAM22 ,NRG3,NIPBL ,PAFAH1B1,NF2,CTNNA1,MEIS2,NFIB,SYN




J1,TMEM108,JARID2, IL34,SYNE2,BBS2 ,WNT9B,SEMAGD, CDH1
1,MAPKAP1,TNR,ATRX,ELAVL4,ABL1,SLC1A1,DNAHS,FGF10,G
RID2,NRG1,ASPM,ZBTB16,SH3GL3,EGF, TRIO,EXT1,RPS6KA3,
PLXNA2 ,KDM7A, SEMA3E ,HERC1,CDKN2C,KNDC1 ,MNAT1,BCL11B
,MBP,AK8,CNTN1,BRCA2,DISC1,DNER, SEMA3A,BMP2,RELN,FG
F9,TTC21B,B4GALT6,TSPAN2,SRGAP2 ,NIN,DRAXIN,GL13,CAS
P5,RERE,MAP2,ATF2,BBS4,LAMC3,DCC,DAB1,PRKN, TBX20,GR
IN2A,ATXN1,TOX,SHANK2 ,NPAS2,LYN,EIF2B3,ZFHX3,HDAC11
,PBX3,NDRG2,BMP5,KCNC1,GHRH,PRKG1,GRIN2B,SYNJ2 ,MED1
,ATRN, 1L33,ROR2,LMX1A, TACC2,ANP32B,NRXN1,CADM1,AKT3
,CELSR2,ATP2B1,GAP43,EML1,PPP1R17,SHROOM2,,SLC6A11,M
TPN,POU6F2,POU1F1,FOXP2,CEP120,WNT7A,WASF3,S100B,EP
HA4 ,GABRA5,NTRK2 ,NUMB,WNT2B,GRIK1,LAMB1,UBE3A,FAT4,
FYN,ADGRL2 ,ARL13B,HYDIN,HDAC2,ATP5PF,UGP2,MDGA2,ROR
1,ARNT2,CDH2,CNTNS, ITGA8,XRN2,EPHB1,PTPRG,NRP1,BCR,
STK36,EPHB2,KALRN,SLC1A2,CA10,BMP7,DLG5,KIRREL3,BTD
,BPTF,PDGFC,SLIT2,CCDC141,ERBB4,ROBO1,PBX1,CTTNBP2,
SLC6A3,ASIC2,VCAN,KDM4B,FOXB1,MACROD2 ,RORA ,ATAT1,HS
PG2,NCOA6,RGS7,HOOK3,STK3,ZNF423, IGF1R,GLI2

GO:00 | regulation | 6.94948 | PTPRD, ILIRAPL2,LRFN2,CDH8,R0OBO2,NEGRL,GPC6,NEDD4,NT
50803 | of synapse | 0550521 | RK3,EPHA7,ADGRB3,APP,STAU2,ARHGAP44 ,CTNNA2, PAK3,DNM
structure 53010 | 3-PAFAH1B1,TANC1,ABL1,LRFN5,GRID2,MUSK,DGKB,PTPRO, A
BHD17C,LINGO2,PDLIMS,DISC1,RELN, FARP1,NGEF,FRMPD4,S
or HANK2 ,NTN1,COLQ, TANC2,GRIN2B, 1L10,ACTR2,CLSTN2,,NRXN
activity 1,NEDD9,MEF2C, ADGRB1 ,WNT7A,NECTIN1,EPHA4,NTRK2, IL1R
APL1,CYFIP1,UBE3A,PCDH8, SEMA4D, FYN, ADGRL2 ,CDH2 , EPHB
1,EPHB2,PPFIA2,FLRT2,KALRN,DLG5,SYNDIG1,NLGN1,CTTNB

P2,ASIC2,EFNA5,C1QL3
GO-00 | cell 8.57582 | NOTCHZ2,BCAR3,PTPRD,ANKS1B,NLK,PLCB1,PTPRA, PDE4D, IL1
07166 | surface 4079632 | RAPL2,BCL2,PRDM16,FBN1,CHRNA7 ,ROBO2,RIMS1,ZEB1, SPRE
D1,MYO1E,RIMS2,ALK,ADGREL, ERBIN,ANO6,MLLT3,GPC6 , APC
receptor S14e-10 | A2 DSCAM.CRKL., TNIK,PTPRJ . EGFR, ANGPTL, MACFL, PRKA
signaling CB,RNF220,NEDD4 ,MAML2 , GRIK3, CHSY1,NTRK3,C5,DKK2, FLT
pathway 1,DGKI, INVS,GRIAL1,NEO1,CNTNG,SLC8A3,PRKD1,PAK1,GMDS

,EPHA7 ,SPEN,RAPGEF2,PEL12,LRP2,ADGRB3,RUNX2,FGF12,0
NECUT1,CPEB4,PRICKLE2,BTBD11,GRM7,GHR,COL4A2, TRPM1,
ADAM10, IL1R1,APP,USP18,SEMAS5A,NTF3,ST18,PYGO1,PTPRR
,KANK1,BMPR1B,PCSK6 ,HOMER2 , ARNT ,PAK3,RFTN1, ITPKB,HH
AT, IFT57,PRKCZ,BTLA,GRB10,HECW1,DUSP22,YAP1,PPM1L,S
HC4 ,MAPK1,MGAT5,PDGFD,ZNRF3, ITGBL1,NRG3,UBE20,NCAM1
,GFRA1,CHN1,GLP2R,PAFAH1B1 ,EFEMP1, ITGB8,NF2,GRIK4 ,H
IVEP1,CTNNA1,BIRC6,KLF15,PPARA, ADAMTS3, TIAM1,GRM1,P
TPRK,PAK5,PCDH11Y,SEMA3C,DAPK1, TMEM108 ,MAGI1,ALPK2,
CPE,EVC2,1L34,ADGRV1,BBS2,WNT9B ,SEMAGD , SMARCA4 ,USP8
,P1AS1,SPG21,BLK,GRM8,DST ,MBD5, PTPRT ,ABL1,PTPN12,SL
C1A1,PRKAA1,GAS2,RAP1A,GPC5,FGF10,GRID2,LATS2,NRG1,
ASPM,MUSK, ZNF675, PRKCE ,NXN,WNK2 ,FBN2,CD44 ,PTPRO, EGF
,P2RX6,TRIO,EXT1,LNPEP,LIMD1,SPRED2,CTNND2,PTPN2,TR
IM5,PLXNA2 , ARHGEF7,LTBP1,ZFYVE9,OPRM1, FANCA , KREMEN1
, SEMA3E ,MARK2 ,GCSAML ,ADGRA3,EPHAG ,EPN2,EVC,MOSMO, GF
RA2 ,MDFI1C,ADAM12,CCND3,ECE1,PLCE1,TGFA, IL17RA,HIP1,
CRIM1,VAV1,LDLRAD4 ,NPHP4,CNTN1,SNX3,DISC1,DNER,WDPC
P,SEMA3A,STRN, BMP2 ,RC3H2,UNC5D,PSG9 ,SOGA1 ,RANBP9 , BM
P2K,SEMA3D,CABIN1,LEMD3,RELN,GNAQ,FGF9,NFATC2,ZNF10
6,TRAF3,UNC13B,TTC21B,DSTYK,DOCK1 ,DRAXIN, SLAMF1 , FAM
83B,GL13,SMARCC1,SNX6,SMOC2,GRIK2, IDE ,WDR12 ,GAREM1,
LAMC1,ATF2,CYLD,BBS4,MX1, ITGA9,KPNA1,UBASH3A,RGMB,N
EU3,KITLG,DCC,SLC30A10,DAB1,RB1CC1,PTPRE, PRKN,MTMR2
, TBX20,MAPK10,NGEF,GRIN2A,ARIDSB,PRKCH, IL6R,NLRC5,S
NX25,VAV3,MESD, SOX30,ARHGEF28 ,ADGRG6,LYN,SEL1L ,EIF2
B3,DTX1,0V0L2,ZBTB33, INSR,CUL5,YTHDF3,DEDD2,GRID1,S
NAIZ2, IGHV3-

74,B1D,S1AH2 ,TRABD2B, PLPP4 ,NREP ,ZDHHC17 ,JCAD, SAMHD1
, IFT81,ENPP1,1GSF11,NDRG2,CSNK2A1,BMP5,CSF1,GHRH,BC
L2L1,LAMA3,GRIN2B,GRB14, IGHV2-

70D,SMAD5, CELF4,TNN,MED1, 1L33,ROR2,KL ,BANK1,1L10,SO




STDC1,PRKAA2,CSF2RB, ITPRIP, IQGAP1,RPS12,CAMLG, SREBF
2,FYB2,NRXN1,HIPK1,CD70,CIBAR1,PBLD,PEG10,JAK2,FSTL
1,SVEP1,MADD,CELSR2,CREBBP,TNKS,GORAB ,NFKBIA,PRKCB,
ANXA4 ,ZC3H15,NEDD9, ITGA6, IGHV10R15-
9,ADGRE3,0TOP1,CIDEA,GID8,STAT1,BRMS1L,ABI1,CCBE1,P
ARK7,ADAMTS18,MAPKS8, ITGA4 ,FBXL17,ADCYAP1R1,MYOCD,CY
FIP2,MEF2C,ADGRB1,WNT7A,RBPMS2 ,ATP6V1C2,SDCBP, SPPL2
B,WWOX,NCK1,FGR,PPP2R3A,CXCL2, IFNARL ,EPHA4 ,NTRK2 ,WN
T2B,POSTN,CD101,SHISA6,1L17RD,GRI1K1,MVB12B,PTK2,CDH
5,ANKRD6 ,NFKBID,CLDN18,LAMB1,CYFIP1,SEMA4D,FAT4 ,WNT
5B, AMFR, FCRLA,SORBS2,CNKSR1,CCDC88A, TNFSF11,FYN, ADG
RL2,ARL13B,RBMS3,HDAC2,DOK5,ZFYVE28 ,MAPK9,ROR1,FUT8
,TET1,CDH2, ITGA8,EPHB1,GRM5,RPS6KAS,PTPRG,PID1,NRP1
,PRKCA,FAIM,SAMD12, ITGA1,RNF138,RC3H1,POR,MCC,KIF16
B,ELP2,STK36,B9D1,BMPER, PRDM15,MITF,EPHB2,CSNK1G1,C
D38,EYA4,CDK14 ,MET,SPPL3,CDH17,CDH13,STXBP4 ,MAGI2,F
LRT2,KALRN, LAMAL1,BMP7,DLG5,ZMYND11, TMEM25,GRM3, ADGR
F5,PDGFC,EYA1,SLIT2,CNOT7,ERBB4, IL20RB,R0OBO1,PRKCQ,
NLGN1,EFNA5,SLIT3,MYO9B, IGLC3,ADGRG7 ,PRLR,HTT,PIK3R
3,FER,EYA2,CCR2,SEMA4B, 1GHV10R21-
1,GRIA4,RORA,DMRT1,COL4A3,KIF7,FSTL4,STK3,DEPTOR,ZN
F423,APCDD1, IGF1R,GLI2

G0:00
06796

phosphate-
containing
compound
metabolic
process

9.10893
3562388
092e-10

BCAR3,MTOR,PTPRD,ULK2,NLK,KSR1,PLCB1,LIP1,DLC1,PTPR
A,PDE4D,ERC1,NME7,SLC44A5,BCL2,LPCAT2,GPHN,CHRNA7 ,P
UDP,PIK3C3,SPRED1,PLPPR1,ALK,HACD2,GLYAT ,MAP3K9,MYO
3B,MOCOS,APC, PLPPR5,DSCAM, CRKL , ERG, TNIK,PTPRJ ,NEK4,
EGFR,ANGPT1,CDK12,PRKACB,NEK7 ,NCOR1,GNPTAB, SGMS1,RP
RD1A,PTPN4 ,NTRK3,FLT1,GK,DGKI ,SLC8A3,PRKD1, TPTE2,PA
K1,EPHA7 ,ADSS2 ,RAPGEF2,PELI2,CPS1,TAOK3, TMEM38B,AGK
,SLC44A1,LDB2,PPP2R2B,PTPRN2,SMYD3, LRGUK,RPTOR,GHR,
ADAM10,APP ,ADK,RPS6KA2 ,,SAMSN1 ,KYNU, PHKB,DCLK1,NTF3,
AURKA,SLC8A1,PTPRR,FI1G4,UPP2,MAP4K4 ,BMPR1B,ARNT , PAK
3,RANBP2, ITPKB,TRPC5,PDE10A,NBN,SCP2,PRKCZ,GRB10,DlI
P2A,MCPH1,TAF4B,DUSP22,PPM1L,RIPK4 ,MAPK1 ,MGATS, PDGF
D,NRG3,GFRA1,PI14K2B,RNGTT ,MTMR10,STK38,PTPN13,MYLK3
,ACSBG1,LIMCH1,PAFAH1B1,EFEMP1,DCAF1,CCNG2, TLK1,NF2
,MOB3B,BIRC6,AKAP9,PPARA,PPIP5K1,LCLAT1,PPP6R3,SYNJ
1,RSRC1,PTPRK,PAK5,PPP2R5E ,DAPK1 ,FAR2 ,ACSM2B,STK32B
,ALPK2, IL34 ,MELK,WNT9B,CLPX,DUSP16,PARD3,MAPKAP1,BL
K,OLA1,NUAK1,PTPRT,ABL1,PTPN12,HDAC4,SLC1A1,PRKAAL,
MAST4 ,GUCY1A2,RAP1A,CAMK4 , INPP5A, FGF10,PEAKL,LATS2,
NRG1,MUSK,ZNF675,PRKCE,FOXK2,SLCO3A1,WNK2,DGKB,CD44
,PTPRO,EGF,ALPK3,PRRC1,TR10,LIMD1,SPRED2 ,RPS6KA3 ,MT
MR3,PTPN2,HTR2C,AMBRA1,STK38L ,HTR2A, INPP4B, PPP2R2C,
TAF3,RPRD1B,MARK2,GMPR,ALPL ,EPHA6 ,SH3KBP1,HIPK3,CDK
N2C,GRK3,KNDC1,CLSPN,NOS2,STK10,TTC7B,MNAT1 ,MYLK2,H
MGA2,CCND3,STK32A,AK8,PLCE1,TGFA,PRR5L ,EFR3A,LDLRAD
4 ,CNTN1,CEPT1,BLM,NRK,MAGI3,ADCY10,BMP2 ,MYLK4 ,CDC42
BPB,VRK1,BMP2K,RELN,GNAQ,CDS2,FGF9,SH3BP5,DSTYK, PFK
FB4 ,SNX6,CNKSR3,NEK10,MOB1B,PIGN,ATF2 ,MAPK8I1P1,ME2,
KITLG,CAMTA1,SMPDL3A, CHRM5 ,MAP4K3 ,RCAN1, TADA2A ,DAB1
,RB1CC1,MYO3A,AKAP10,PTPRE, PRKN,MTMR2 ,CDC42BPA , MAPK
10,PNPLA7,TRPM6,PRKCH,HUNK, IL6R,ALS2 ,NLRC5,MKNK1, SN
X25,SLC4A4 ,PTPRB,COPS8,VAV3,ENPP3,HAAO ,MOK,RALB, PPA
2,FAR1,ROCK1,LYN,SLC44A2,CHKA, INSR,NEK6,DPYD,PIGK,O
SBPL10,PGAP4,ERN2,PLPP4,CARD10,SAMHD1 ,ENPP1 ,ENTPD5,
MOCS2 ,RASGRP1,SNX9, TMEM225 ,UCK2 ,CSNK2A1,,BMP5,CSF1,C
TDP1,PRKG1,SMAD5,SYNJ2 ,HADHA, LPGAT1,CDC14B,GPRC5C,R
OR2,PPP2R2A,BANK1,RI0K1,HDHD5,PTH,PRKAA2,CSF2RB,PLA
2G4A, 1QGAP1, THNSL2 ,NRXN1,HIPK1,DGKK,CENPE,AKT3, ALKA
L2,JAK2 ,MPPE1,BPNT1,MADD, TNKS,PRKCB,RTRAF,BRD4 , SMPD
4 ,NEDD9,NRBP1, ITGA6,ADCY9,PPP1R17,MAST2,ZBTB49,FRAL
OAC1,PDP2,MAP2K6,DGKG,ABI1,CEMIP, IMPACT ,PARK7 ,MAPK8
,PPME1,ADCYAP1R1,PLA2G12B,NCAPG2,MYOCD,DHTKD1,ACACA
,NDUFA10 ,MEF2C ,MAP3K5 ,MAP3K4 ,PKN2 ,PDE2A ,RAB38 ,DBF4B
,SDCBP,PASK,MLLT1,NCK1,FGR,CDCA8,PPP2R3A,ATP6V1B2, T




OP1,EPHA4,PPIP5K2,NTRK2,ACSM2A,0CLN, TRPM7 ,PRKAB1,PT
K2 ,MARK4,CDH5, SEMA4D,ZBTB20, IMPA2 ,KIRREL1,SLC26A2,T
PTE,PDCL3,CNKSR1,CCDC88A,HKDC1, TNFSF11,FYN,BUB1,PPM
1F ,HDAC2,SACM1L,SH2D3C,DOCK3,NCS1,ATP5PF,UGP2 ,MTMR7
,ZFYVE28 ,MAPK9,ROR1,EPHB1,GRM5,ADCK1,RPS6KAS,PTPRG,
PI1D1,NRP1,PRKCA,ATPSCKMT ,FHIT, ITGAL1,CROT,EFL1,BCR,S
NRK,FBLN1,STK36,BMPER,MACROH2A1 ,EPHB2,CSNK1G1,CD38,
CDK14 ,MET,SPPL3,DLG2,CAMK1G,MAGI2,KALRN, LAMAL ,MFHAS
1,BMP7,BTBD10,AK3,ADGRF5,PDGFC,ELOVL7 ,ABL2,EYAL,SLI
T2,CMPK1,CNOT7,FAM126A,ERBB4 ,FAM126B,R0B0O1, PRKCQ,AK
9,NOS1,EFNA5,NSD1,PRLR,PIGB,HTT,CAMK1D,PIK3R3,AK2,F
ER,EYA2,PITPNM3,0SBPL5,FGGY ,HRH1,ROCK2,RORA,PPP1CB,
PDK1,PTPRQ,WASHC1,BARD1,PNPLA3,STK3,DEPTOR, PNPLA8,H
NRNPU, IGF1R, PRKAG2 ,AKAP13,MORC3,DNM1L

GO:00
06793

phosphorus
metabolic
process

1.68801
7325227
711e-9

BCAR3,MTOR,PTPRD,ULK2 ,NLK,KSR1,PLCB1,LIPI,DLC1,PTPR
A,PDE4D,ERC1,NME7,SLC44A5,BCL2,LPCAT2,GPHN,CHRNA7 ,P
UDP,PIK3C3,SPRED1,PLPPR1,ALK,HACD2,GLYAT ,MAP3K9,MYO
3B,MOCOS,APC, PLPPR5,DSCAM, CRKL ,ERG, TNIK,PTPRJ,NEK4,
EGFR,ANGPT1,CDK12,PRKACB,NEK7 ,NCOR1,GNPTAB, SGMS1,RP
RD1A,PTPN4 ,NTRK3,FLT1,GK,DGKI ,SLC8A3,PRKD1,TPTEZ,PA
K1,GMDS,EPHA7,ADSS2 ,RAPGEF2,PELI2,CPS1,TAOK3, TMEM38
B,AGK,SLC44A1,LDB2,PPP2R2B,PTPRN2,SMYD3, LRGUK,RPTOR
,GHR,ADAM10, APP,ADK,RPS6KA2 ,SAMSN1,KYNU, PHKB,DCLK1,
NTF3,AURKA,SLC8A1,PTPRR,FIG4,UPP2,MAP4K4 ,BMPR1B,ARN
T,PAK3,RANBP2, ITPKB, TRPC5,PDE10A,NBN, SCP2,PRKCZ,GRB
10,DIP2A ,MCPH1,TAF4B,DUSP22,PPM1L,RI1PK4 ,MAPK1,MGATS
,PDGFD,NRG3,GFRA1,P14K2B,RNGTT ,MTMR10,STK38,PTPN13,
MYLK3,ACSBG1,LIMCH1,PAFAH1B1,EFEMP1,DCAF1,CCNG2, TLK
1,NF2,MOB3B,BIRC6,AKAP9,PPARA,PPIP5K1,LCLAT1,PPP6R3
,SYNJ1,RSRC1,PTPRK,PAKS,PPP2R5E ,DAPK1,FAR2 ,ACSM2B, S
TK32B,ALPK2, 1L34 ,MELK,WNT9B, CLPX,DUSP16,PARD3 , MAPKA
P1,BLK,OLA1,NUAK1,PTPRT,ABL1,PTPN12,HDAC4,SLC1A1,PR
KAA1,MAST4 ,GUCY1A2 ,RAP1A,CAMK4 , INPP5A,FGF10,PEAKL, L
ATS2,NRG1,MUSK,ZNF675,PRKCE, FOXK2,SLCO3A1,WNK2 ,DGKB
,CD44 ,PTPRO,EGF,ALPK3,PRRC1,TRIO, LIMD1,SPRED2,RPS6K
A3,MTMR3,PTPN2,HTR2C ,AMBRA1,STK38L ,HTR2A, INPP4B, PPP
2R2C,TAF3,RPRD1B,MARK2,GMPR,ALPL ,EPHAG , SH3KBP1,HIPK
3,CDKN2C,GRK3,KNDC1,CLSPN,NOS2,STK10, TTC7B, MNAT1 ,MY
LK2,HMGA2,CCND3,STK32A,AK8,PLCE1, TGFA,PRR5L ,EFR3A, L
DLRAD4,CNTN1,CEPT1,BLM,NRK,MAGI3,ADCY10,BMP2,MYLK4,
CDC42BPB,VRK1,BMP2K,RELN,GNAQ,CDS2,FGF9,SH3BP5,DSTY
K,PFKFB4,SNX6,CNKSR3,NEK10,MOB1B,PIGN,ATF2 ,MAPK81P1
,ME2,KITLG,CAMTA1, SMPDL3A, CHRMS ,MAP4K3,RCAN1, TADA2A
,DAB1,RB1CC1,MYO3A,AKAP10,PTPRE,PRKN,MTMR2,CDC42BPA
,MAPK10,PNPLA7 , TRPM6 ,PRKCH,HUNK, IL6R,ALS2 ,NLRC5 ,MKN
K1,SNX25,SLC4A4,PTPRB,COPS8,VAV3,ENPP3,HAAO,MOK,RAL
B,PPA2,FAR1,ROCK1,LYN,SLC44A2,CHKA, INSR,NEK6 ,DPYD,P
1GK,0SBPL10,PGAP4,ERN2,PLPP4 ,CARD10, SAMHD1,ENPP1,EN
TPD5,MOCS2,RASGRP1,SNX9, TMEM225 ,UCK2 ,CSNK2A1 ,BMPS5,C
SF1,CTDP1,PRKG1,SMADS,SYNJ2 ,HADHA, LPGAT1,CDC14B,GPR
C5C,ROR2,PPP2R2A,BANK1,RI10K1,HDHDS,PTH, PRKAA2 ,CSF2R
B,PLA2G4A, IQGAP1, THNSL2 ,NRXN1,HIPK1,DGKK, CENPE ,AKT3
,ALKAL2,JAK2 ,MPPE1,BPNT1,MADD, TNKS,PRKCB,RTRAF,BRD4
,SMPD4 ,NEDD9,NRBP1, ITGA6,ADCY9,PPP1R17 ,MAST2,ZBTB49
,FRA10AC1,PDP2 ,MAP2K6,DGKG,ABI1,CEMIP, IMPACT ,PARK?,
MAPKS8 ,PPME1,ADCYAP1R1,PLA2G12B,NCAPG2 ,MYOCD,DHTKD1,
ACACA ,NDUFA10,MEF2C,MAP3K5 ,MAP3K4 ,PKN2 ,PDE2A ,RAB38,
DBF4B,SDCBP, PASK ,MLLT1,NCK1,FGR,CDCA8,PPP2R3A,ATP6V
1B2,TOP1,EPHA4,PPIP5K2,NTRK2,ACSM2A,0CLN, TRPM7 , PRKA
B1,PTK2,MARK4 ,CDH5,SEMA4D,ZBTB20, IMPA2 ,KIRREL1,SLC2
6A2,TPTE,PDCL3,CNKSR1,CCDC88A ,HKDC1, TNFSF11,FYN,BUB
1,PPM1F,HDAC2,SACM1L,SH2D3C,DOCK3,NCS1,ATPSPF,UGP2,
MTMR7 ,ZFYVE28,MAPK9,ROR1,FUT8,EPHB1,GRM5, ADCK1,RPS6
KA5,PTPRG,PI1D1,NRP1,PRKCA, ATPSCKMT ,FHIT, 1TGA1,CROT,
EFL1,BCR,SNRK,FBLN1,STK36,BMPER,MACROH2A1,,EPHB2,CSN
K1G1,CD38,CDK14 ,MET,SPPL3,DLG2,CAMK1G,MAGI2,KALRN, L




AMA1,MFHAS1,BMP7,BTBD10,AK3,ADGRF5,PDGFC,ELOVL7 ,ABL
2,EYA1,SLIT2,CMPK1,CNOT7,FAM126A ,ERBB4, FAM126B,ROBO
1,PRKCQ,AK9,NOS1,EFNA5,NSD1,PRLR,PIGB,HTT,CAMK1D,PI
K3R3,AK2,FER,EYA2,PITPNM3,0SBPL5,FGGY ,HRH1 ,ROCK2 ,RO
RA,PPP1CB,PDK1,PTPRQ,WASHC1,BARD1,PNPLA3,STK3,DEPTO
R,PNPLA8,HNRNPU, IGF1R,PRKAG2 ,AKAP13,MORC3,DNM1L

G0:00
16310

phosphoryl
ation

1.90685
4711025
1563e-9

BCAR3,MTOR,ULK2 ,NLK,KSR1,PTPRA,PDE4D,ERC1,NME7 ,BCL2
,CHRNA7,PIK3C3,SPRED1,ALK,MAP3K9,MYO3B,APC,DSCAM,CR
KL,ERG, TNIK,PTPRJ,NEK4 ,EGFR,ANGPT1,CDK12,PRKACB ,NEK
7 ,NCOR1,GNPTAB,SGMS1,PTPN4 ,NTRK3,FLT1,GK,DGKI ,SLC8A
3,PRKD1,PAK1,EPHA7 ,RAPGEF2,PELI2,TAOK3,AGK, LDB2, SMY
D3,LRGUK,RPTOR,GHR,ADAM10,APP ,ADK ,RPS6KA2 , SAMSN1 , PH
KB,DCLK1,NTF3,AURKA,SLC8A1,MAP4K4 ,BMPR1B,ARNT ,PAK3,
RANBP2, ITPKB, TRPC5,NBN,PRKCZ ,GRB10,MCPH1, TAF4B ,DUSP
22 ,RIPK4 ,MAPK1,PDGFD,NRG3,GFRAL,P14K2B,STK38,PTPN13
,MYLK3,LIMCH1,EFEMP1 ,DCAF1,CCNG2,TLK1,NF2,MOB3B,BIR
C6,AKAP9,PPARA,PPIP5K1,RSRC1,PAKS ,DAPK1,STK32B, ALPK
2,1L34,MELK,WNT9B,DUSP16,PARD3,MAPKAP1,BLK,NUAK1,PT
PRT,ABL1,HDAC4,SLC1A1,PRKAAL,MAST4 ,RAP1A,CAMK4 , FGF1
0,PEAK1,LATS2,NRG1,MUSK,ZNF675, PRKCE,, FOXK2,SLCO3A1,
WNK2,DGKB,CD44,PTPRO, EGF,ALPK3,PRRC1, TRIO,LIMD1,SPR
ED2,RPS6KA3,PTPN2,AMBRAL,STK38L ,HTR2A, TAF3,MARK2 ,EP
HAG6 ,SH3KBP1,HIPK3,CDKN2C,GRK3,KNDC1,CLSPN, STK10,MNA
T1,MYLK2,HMGA2,CCND3,STK32A,AK8,PLCE1, TGFA,PRR5L, LD
LRAD4,CNTN1,BLM,NRK,BMP2 ,MYLK4,CDC42BPB, VRK1,BMP2K,
RELN,GNAQ, FGF9,SH3BP5,DSTYK, PFKFB4 ,SNX6 ,CNKSR3, NEK1
0,MOB1B,ATF2,MAPK8IP1,KITLG,MAP4K3,TADA2A ,DAB1,RB1C
C1,MYO3A,AKAP10,PRKN, CDC42BPA,MAPK10, TRPM6 ,PRKCH,HU
NK, IL6R,ALS2 ,NLRC5,MKNK1,SNX25,SLC4A4 ,PTPRB,COPSS8,V
AV3,MOK,RALB,ROCK1,LYN,CHKA, INSR,NEK6,ERN2,CARD10,E
NPP1,RASGRP1,SNX9,UCK2,CSNK2A1,BMP5,CSF1,PRKG1, SMAD
5,GPRC5C,ROR2 ,BANK1,RIOK1,PRKAA2,CSF2RB, IQGAP1 ,NRXN
1,HIPK1,DGKK,CENPE,AKT3,ALKAL2,JAK2 ,MADD, TNKS, PRKCB
,RTRAF,BRD4 ,NEDD9,NRBP1, ITGA6 ,MAST2 ,MAP2K6 ,DGKG, ABI
1,CEMIP, IMPACT ,PARK7 ,MAPK8,PPME1,NCAPG2 ,MYOCD , DHTKD
1,MEF2C,MAP3K5 ,MAP3K4 ,PKN2,DBF4B, SDCBP ,PASK ,MLLT1,N
CK1,FGR,CDCA8,TOP1,EPHA4 ,PPIP5K2,NTRK2,0CLN, TRPM7 ,P
RKAB1,PTK2,MARK4 ,CDH5, SEMA4D,ZBTB20,KIRREL1,PDCL3,C
NKSR1,CCDC88A,HKDC1,TNFSF11,FYN,BUB1,PPM1F,HDAC2,SH
2D3C,DOCK3,ZFYVE28 ,MAPK9,ROR1,EPHB1,GRM5,ADCK1,,RPS6
KA5,PID1,NRP1,PRKCA,BCR,SNRK,FBLN1,STK36,BMPER,MACR
OH2A1,EPHB2,CSNK1G1,CDK14 ,MET ,CAMK1G,MAGI2,KALRN, LA
MA1,BMP7,BTBD10,AK3,PDGFC,ABL2,SLIT2,CMPK1,CNOT7,ER
BB4,R0BO1,PRKCQ,AK9,NOS1,EFNA5,NSD1,PRLR,HTT ,CAMK1D
,PIK3R3,AK2,FER,FGGY ,ROCK2,PDK1,WASHC1,BARD1,STK3,D
EPTOR,HNRNPU, IGF1R,PRKAG2 ,AKAP13,MORC3

GO:00
06996

organelle
organizati
on

2.19111
8052480
8768e-9

NOTCH2 ,MTOR, IMMP2L ,PTPRD, TRAPPC9,NEBL ,ULK2,LONP2,UN
C13C,LRRC49,PLCB1,SVIL,TLN2 ,MICAL3,NUBPL,DLC1,RIPOR
2 ,RDX,RP1,STXBP1,RALA,BCL2,MYO5A,0DAD2 , ARHGAP26 ,COG
5,PIK3C3,SPIRE1,CNTLN, SDCCAG8, FGD4,NAV2,SPAG16,MYO1
E,TRAPPC8,CEP192,CDC42EP3,MIC0S10,AUTS2,FOXJ2,CARMI
L1,ERBIN,RHPN2,PARVB,MAP4,APC,ZMYM4 ,MYO5C,SETD2, TNI
K,RFX3,MACF1,CTNNA3,NEK7,NCOR1,DOCK2,DI1APH3,GNPTAB,
NSMCE2,CECR2,ARMC2 ,NTRK3,ZFAND6 ,,PHACTR1,DNAJC13,RFC
3,PSMA8,CRACD,SLC39A12,TOM1L2,PRKD1,PAK1,DEUP1,ARSB
,ONECUT1, TMEM38B,AGK,UBE2L3,LRGUK,SEPTIN9 ,RETREG1,E
PB41L3,KIF4A,TBCD,ATF71P,PHACTR2 ,RPS6KA2,DCLK1,STAU
2 ,MAPREZ2,SEMA5A,SYT1,ARHGAP44 ,NTF3 ,NDUFAF2,CD2AP , AU
RKA,PARN,TTC29,PYGO1,SRGAP2C,ANKRD31,F1G4,FRMD3,CCS
ER2,KANK1,ABCD2,FMN2,THSD7A,CTNNA2 ,RAB8B,PAK3, TTLL7
,RAP1GDS1,NBN, IFT57,PRKCZ,CALD1,KLHL1 ,MCPH1 ,MRTFA,C
OBL,SENP6,YAP1,MAPK1,ABCD3,ABLIM1 ,ARHGEF17,ANKFY1,S
YCP1,NIPBL,SLC16A1,P14K2B,COR02B,CHD6 ,MYLK3,LIMCH1,
FMN1,PAFAH1B1,VPS13D,TPM1,NF2,CTNNAL,PPP1ROA ,AKAPY,
SNX30,SYNJ1,MPRIP,FOXJ3,ENAH, PAKS,PARD3B,NAV3,VPS13
C,TMEM108,RAB22A,DNAJC15,DYSF,ANK2,STAG2,BRWD1,BCAS




3,SYNE2,BBS2,AIF1L,SHOC1,SMARCA4 ,USP8,LDB3, PARD3,MA
PKAP1,DST,CXADR,ATRX,XIRP2,ABL1,PRKAA1,GAS2, ITGB3BP
, TTLL5,MAST4,DNAH5,BAZ2A,,FGF10,UQCC1,GRID2, INO8OD,C
LIP1,ASPM,AP3B1,SYNE1,SMARCAD1,SETDB2, PRKCE, PGM5,US
P33,CEP83,EGF,DMAC1,PDE3A,EXT1,STXBP6,LIMD1,PEX14, I
FT43,ATP8A2 ,MTMR3,ATXN3,RFC1,CLEC16A, ARHGEF7 ,AMBRA1
,ABCC4,BIN2,FANCM, FANCA,GTF2F2, SEMA3E ,MARK2 , TMEM67 ,
C100RF90,TMOD2 ,MSH2 ,MAIP1,SH3KBP1,ATL1,AFG3L2 ,MNAT1
,CFAP61,ANK3,HMGA2 ,MYOM2,,C0G2,VPS41, TRAPPC11,PLCEL,
TGFA,ANKFN1,HIP1,VPS37A,TJP1,NPHP4,PACSINZ, IQSEC1,S
NX3,PDLIM5,BRCA2,DI1SC1,BLM,WDPCP,NRK,HSF2BP,STX12,P
HACTR3, TRAK1,CDC42BPB,PTCD2,VRK1,GNAI1,TBC1D4,RANBP
9,RESF1,DNAL1,LEMD3,RELN,HMGB1, TUBGCP3,NUDCD3,CDS2,
TDRD7 ,RTTN,MDM1,POLR2M,CLVS1,UNC13B,TTC21B,UBAP2L,P
LS1,SRGAP2,SEC23B,NIN,HAUS6 ,DNAH8 , SLAMF1, SMARCA2 ,ET
S1,SMARCC1,KIF15,ZFYVE26 ,MAP2,DAW1,PEX6,FARP1, TDRD5S
,ATF2 ,NDUFAF6 ,GOLGA8B,CYLD,BBS4,GOLGAGB,CLVS2, THSD7
B,KIAA0753,D0P1B,CEP44,ATP10B,GOLGAGD, YLPM1 , SELENON
,RB1CC1,PRKN,CDC42BPA,AFAP1,PCDH15,DPF3,LYST,PKP1,F
RMPD4 ,ALS2 ,RACGAP1,CNOT6L , KANK4 ,DMC1,GOLGAGC,LRBA, S
HANK2 ,MAP7 ,USP7,VAV3,S0X30,PTGFRN,RALB,CFAP74 ,MYO1D
,SEC24D,ROCK1,ARHGAP28 ,K1F11,CHKA,ARID1B, INSR,BMF,Y
THDF3,NEK6 , SHROOM3 ,DDHD1 ,ARFGEF1 ,PDE4DIP ,BID,ERN2,F
LNB,FYCO1,ESYT2,SH3GLB1, TMED3,KRT6B, IFT81,UTRN, SNX9
,ANAPC1,HDGFL3,BCL2L1,KRT25,CTDP1,PRKG1, INO80O,FAM14
9B1,CIDEC,MICALL2,ATG4B,CDC14B,PCNT,CSDE1,FAT1,ACTR
2,SFPQ,TTC39C,TOP3B, PRKAA2,,SKA1,NDC80 ,MAP6,VASP, TAC
C2,KIFC1, 1QGAP1,CAMLG,COX7A2L ,MORC2,SREBF2,NRXN1,PC
1D2,SNAP91,CIBAR1,CENPE, TUBB6,ANLN,AKT3,JAK2,RPF2,C
HCHD6 ,PATL1,CELSR2,TNKS,SGO1,GORAB,PCNA,SIAH3,UFL1,
PRKCB,MIPEP,RFC2,SMTN,USH1C,SERBP1,SMPD4 ,NEDD9, GAP4
3,MTCL1,SAR1A,EML1 ,MAST2,GOLGA8J, TRAPPC3,ARFGEF3,BB
S9,KRT6A,SHROOM2 ,MTPN,ABI1,PARK7 ,MAPK8,TOP3A,UBE2J2
,NCAPG2,NDC1,ASB2,HFM1,HMCN1,CEP120,CYFIP2,KRT85,AS
CC2,NDUFA10,MAP3K4 ,WASF3,CHAMP1 ,MAGEL2 ,RAD51AP1, PDE
2A,RAB38,FBXW8,SDCBP,NSMCE1,NCK1,DRC7,CDCA8,TOP1,SN
AP29, INTS13,DNMT3L,RSPH1,0CLN,AKAP11, TRPM7 ,MVB12B,P
TK2,MARK4 ,CDH5,ARHGAP12 ,DI1APH1 ,FEZ2,CYFIP1,HOATZ,FR
MD6,KIRREL1,SAX01,PSTPIP2,ZFYVE1,ASAP1,NOS1AP,SORBS
2,PDCL3,CCDC88A,CHCHD2 ,ADAMTS16, SPAG6 ,MDN1,CDC45,BI
CD1,BUB1,PPM1F,GOLGASF,ARL13B,HYDIN,SLF1,EHBP1,MAPK
9,HECW2,CDH2 ,RP1L1,ADCK1,SPTB,PID1,NRP1,FCHSD2,PRKC
A, 1FT46,C0X10,RC3H1,EFL1,BCR,ELMO1,C140RF39,ARFGAP3
,CFAP70,STK36,B9D1,MACROH2A1,, TOGARAM1 ,CHCHD3,MYO5B,
MET,SPECC1,ATG5,NRAP,VMP1,FAM171A1 ,DHX29,BMP7 ,GOLGA
6A, TRAPPC10,DDX6,DNAH17 ,PLIN2,EPB41L4A,ABL2, TRAPPC6
B,RFX2,FHOD3,TTLL11,GOLGA8T,SLIT2,CNOT7,ESCO1,ERBB4
,NUF2,PRKCQ,SAMM50, ANTXR1,SIPA1L3,TRDN,NLGN1,SHLD2,
CHD9, EFNA5,GAS2L1 ,ARHGEF11 ,RAB27A,K1F13A, FRMD5, 1QCJ

SCHIP1, IRAG2,HTT,RAD51B,CFAP44 ,FER,EYA2 ,RPGRIP1,STA
RD13,CHFR,EPS8,ROCK2,ATAT1,TERB2,DMRT1,CDCA5,RAB31,
WASHC1,HOOK3,PNPLA3,ZNF423 ,HNRNPU,VTI1A,CEP72,RAB3G
AP2,TANGO2 ,AKAP13,SEPTING,DNM1L

G0:00
30036

actin
cytoskelet
on
organizati
on

2.93049
0141329
686e-9

NOTCH2 ,MTOR,NEBL ,SVIL ,MICAL3,DLC1,RDX,RALA,BCL2,MYO
5A, ARHGAP26,SPIRE1,FGD4 ,MYO1E,CDC42EP3,AUTS2,CARMIL
1,RHPN2,PARVB,MYO5C, TNIK,CTNNA3,DOCK2 ,DIAPH3,NTRK3,
PHACTR1,CRACD, PAK1,EPB41L3,PHACTR2,STAU2,, SEMASA , ARH
GAP44 ,NTF3,CD2AP,FRMD3, KANK1,FMN2 , THSD7A, CTNNA2 , PAK
3,RAP1GDS1,CALD1,KLHL1 ,MRTFA,COBL ,ARHGEF17,COR0O2B ,M
YLK3,LIMCH1,FMN1,PAFAH1B1,TPM1,NF2,CTNNAL,PPP1R9A,M
PRIP,ENAH,BCAS3,AIF1L,LDB3,CXADR, XIRP2,ABL1,GAS2,FG
F10,PRKCE,PGM5,ATXN3, SEMA3E, TMOD2 , SH3KBP1 ,MYOM2 ,HIP
1,TJIP1,NPHP4,PACSIN2, IQSEC1,PDLIM5,NRK,PHACTR3,CDC4
2BPB,PLS1,FARP1,BBS4,THSD7B,PRKN,CDC42BPA,PCDH15,FR
MPD4 ,RACGAP1,KANK4 ,MY01D,ROCK1, ARHGAP28 , SHROOM3 , ARF




GEF1,FLNB,UTRN,SNX9,PRKG1,MICALL2,FAT1,ACTR2,VASP, I
QGAP1,ANLN,JAK2,SMTN,USH1C,NEDD9, ARFGEF3, SHROOM2 ,MT
PN,ABI1,ASB2,HMCN1,CYFIP2 ,WASF3,MAGEL2,SDCBP ,NCK1,A
KAP11,TRPM7,ARHGAP12,DIAPH1,CYFIP1,FRMD6,KIRREL1,PS
TPIP2,NOS1AP,SORBS2,PDCL3,CCDC88A,PPM1F,EHBP1,SPTB,
NRP1,FCHSD2,BCR,ELMO1,MYO5B,MET,SPECC1,NRAP ,FAM171A
1,EPB41L4A,ABL2,FHOD3,SLIT2,ANTXR1,EFNAS,GAS2L1,ARH
GEF11,FRMD5,FER,STARD13,EPS8,R0CK2 ,WASHC1 ,AKAP13

GO:00
30334

regulation
of cell
migration

6.63165
0067360
577e-9

MTOR,PLCB1,TAFA5,DLC1,RIPOR2,RDX,BCL2,SPRED1,CARMIL
1,MCTP1,RIN2,ANO6,APC,CRKL,PTPRJ,DOCK10,EGFR,ANGPT1
,MACF1,SCAI ,NTRK3,C5,PHACTR1,FLT1,PRKD1,PAK1,RAPGEF
2,ARSB,ONECUT1,LDB2,CCL28,ADAM10,HDAC9, IL1R1,APP ,MT
US1,DOCK8,MAPRE2 ,SEMA5A,VCL ,NTF3,SLC8A1,PTPRR, SRGAP
2C,SRGAP2B, KANK1 ,MAP4K4 ,CTNNA2 ,PAK3,DUSP22 ,MAPK1 ,MG
AT5,PDGFD,NRG3,NIPBL,LIMCH1,TPM1,NF2, TIAM1,PTPRK,SE
MA3C,NAV3,AGO2, IL34,BCAS3,SYNE2,SEMAGD, TNR, DOCK4 ,PT
PRT,ABL1,HDAC4,FGF10,NRG1,PRKCE,EGF,PLXNA2 ,ARHGEF7,
ATP8A1,SEMA3E,GCSAML ,STK10,EMILIN2,DOCK5, FUT9, PRRSL
,TJP1,LDLRAD4, 1QSEC1 ,WDPCP, SEMA3A,BMP2,UNC5D,RIN3,S
EMA3D,RELN,HMGB1,FGF9,DOCK1,SRGAP2,SLAMF1,ETS1,SMOC
2,KITLG,DACH1, IL6R,ROCK1,LYN,NTN1, INSR, YTHDF3,SNAI2
,CD9,CARD10,JCAD, TWIST2,BMP5,CSF1,PRKG1,LAMA3,TNN, I
L33,ROR2,ABHD2,AKT3,JAK2 ,ABCC8,NEDD9, I TGA6 ,MEOX2,BR
MS1iL,CEMIP,CCBE1l, ITGA4,MYOCD,MEF2C,ADGRB1,WNT7A,SDC
BP,NCK1,FGR,PPP2R3A,EPHA4 ,NUMB, ADAMTS9,FBX031,PTK2,
CDH5,DIAPH1,LAMB1 ,SEMA4D , JAM2 ,WNT5B , PPM1F ,HDAC2 , APE
LA,TET1,PTPRG,NRP1,PRKCA,MCC,BCR,FBLN1,RRAS2,BMPER,
SRGAP3,MITF,EPHB2 ,MET,CDH13 ,MAGI2,FLRT2,LAMAL,BMP7,
DLG5,ZMYND8,PDGFC,ABL2,SLIT2,ERBB4,ROBO1,FRMD5,NTNG
1,CAMK1D,PIK3R3,FER,CCR2,STARD13, SEMA4B ,ROCK2 ,WASHC
1,1GF1R,DNM1L

G0:00
50790

regulation
of
catalytic
activity

6.86780
3008308
252e-9

BCAR3,MTOR, SPOCK1,GARNL3,MYO9A,KSR1,PLCB1,DLC1,ZDHH
C21,RIPOR2,RDX,BCL2,ARHGAP26,CHRNA7 ,RIMS1,FGD4, SPRE
D1,ALK,RIN2,EGLN3,APC,CRKL ,ARHGAP24 ,PTPRJ,DOCK10,EG
FR,DENND1A,USP14 ,ANGPT1,CDK12 ,NEK7 ,RGS3,D0OCK2,NTRK3
,RXFP1,C5,PHACTR1,FLT1,RFC3,RABEP1,DGKI ,CAST,SLC8A3
,PRKD1,TBC1D19,PAK1,EPHA7 ,RALGPS1,RAPGEF2,ADGRB3, TA
OK3,UBE2L3,LDB2,PPP2R2B,SMYD3,HERC2,,GRM7 ,RPTOR,GHR,
RALGAPA1,RAPGEF5,TBCD, PPP1R12B,HDAC9,PHACTR2,APP,CA
CNA1C,DOCK8,MAPRE2 ,ARHGAP44 ,NTF3,ACER2,PARN,ST18,SL
C8A1,SERPINAG ,MAP4K4 ,BMPR1B,PCSK6 ,RANBP2 ,RGS20,RAP1
GDS1,NBN, IFT57,PRKCZ ,MSH6 ,MCPH1 , ARHGAP32 ,RGS9 ,MRTFA
,DUSP22 ,MAPK1,MGATS,RABGAP1L, ITIH5,PDGFD,PPP1R1C,AR
HGEF17 ,NRG3,UBE20,CARD18,STK38, TBC1D22A,CHN1 ,ECT2L,
PAFAH1B1,CCNG2,NF2,MOB3B,BIRC6 ,AKAP9,RASGRF2 ,MRTFB,
PPP6R3,RGL1, TIAM1,ARAP2,ARHGEF12,PPP2R5E, PLA2R1, DAP
K1,RIC8B,TBC1D9, 1L34,ADGRV1,BCAS3,WNT9B,CLPX,RANBP3
L,DUSP16,TBC1D5,D0OCK4 ,NUAKL ,PTPRT ,ABL1,SLC1A1,PSMF1
,RAP1A,LATS2 ,NRG1,AP3B1,DENND2B,RASGRF1,MUSK,ZNF675
,PRKCE,ASAP2 ,DENND4C,CD44 ,RGS12,PTPRO,EGF,PRRC1, TRI
0,PDE3A,NSMAF,SPRED2 ,RPS6KA3,SCG5,PTPN2, PLXNA2 ,MCF2
L,RFC1,ARHGEF7,AMBRA1,HTR2A,PPP2R2C,MARK2 ,HERC1 ,MSH
2 ,EPHAG ,HIPK3,CDKN2C,KNDC1,CLSPN,NOS2 ,MNAT1 ,HMGA2,C
CND3,DOCK5,MBP,PLCE1, TGFA,HIP1,CRIM1,VAV1, 1QSEC1,BL
M,PHACTR3,BMP2,EVI5,RALGAPA2,,SGSM1,TBC1D4,RIN3,BMP2
K,CABIN1,RELN, ARHGAP42 ,HMGB1,GNAQ, SH3BP5,CPAMD8 ,,DST
YK,DOCK1,RAP1GAP,SRGAP2,SEC23B, SLAMF1,SNX6,PSD3,NEK
10,FARP1,MOB1B,UMODL1,BBS4 ,MAPK81P1,GABBR2,TBC1D13,
KITLG,RCAN1,DAB1,PRKN, SH3PXD2A ,NGEF ,GRIN2A, IL6R,ALS
2 ,RACGAP1,NLRC5,DOCK9,PTPRB,COPS8,VAV3, ITSN2, ARHGEF
28,RALB,DENND2C,ROCK1,LYN,ARHGAP28 ,ARHGAP31,CTSB,EI
F2B3,MMP16, INSR,XRCC4 ,ARFGEF1,B1D,S1AH2 ,ERN2,CARD10
,RALGPS2 ,RASGRP1,SNX9, TMEM225 ,CSNK2A1,CSF1,SERPINB9
,PRKG1,GRIN2B,DCUN1D4 ,PSAP,CDC14B,GPRC5C,ROR2,PPP2R
2A,RASGEF1C,PTH, ITPRIP, 1QGAP1 ,ANP32B,NRXN1,PCID2,FR
Y,FICD,CENPE,NET1,SIPA1L2,ALKAL2,JAK2 ,MADD, TNKS, PCN




A,ANXA4 ,ZC3H15,RFC2,RTRAF ,NEDD9, ITGAG6,AGAP9,PPP1R17
,ARFGEF3,PDP2,MAP2K6 ,AB11,CEMIP ,PARK7 ,MAPK8 ,0AZ2 ,PP
ME1,ADCYAP1R1,NCAPG2,RAPGEF4 ,MYOCD,CYFIP2,MEF2C, MAP
3K5,MAP3K4 ,SERPINI2,DBF4B,MLLT1,NCK1,FGR,PPP2R3A,DN
MBP,TRIM23,EPHA4,CYTH4 ,DNMT3L ,NTRK2 ,PRKAB1,PTK2,RCA
N2,ARHGAP12,SEMA4D,SERPINB10,RASGEF1B,ASAP1,NOS1AP,
CCDC88A,GPR55,B1CD1, TNFSF11,FYN,KDM5A ,PPM1F, SH2D3C,
DOCK3,NCS1,ZFYVE28,ROR1,GPR137B,EPHB1,GRM5, TBC1D1,N
RP1,ATPSCKMT, ITGA1,POR,BCR,ELMO1,RGS6,PRIM2 ,ARFGAP3
,FBLN1,RAG1, SRGAP3 ,MACROH2A1 ,EPHB2,BCL2L13,RGPD4 ,ME
T,SERPINB2,MAGI12,KALRN,GNAS,SERPINB7, TIAM2,BMP7, TNF
AlP8,GAPVD1,GRM3,PDGFC,WDR41,ABL2, TRAPPC6B,SLIT2,ER
BB4,SERPINB11,R0OBO1,PRKCQ,RGPD2,ANTXR1,SIPAL1L3,MGMT
,NOS1,EFNA5, ARHGEF11 ,ESR1,MYO9B,PRLR,HTT,PIK3R3,CCR
2,STARD13,A2M,SPOCK3,AGAP1,ROCK2,RGS8,PSMD2 ,COL4A3,
WASHC1,RGS7,STK3,DEPTOR,RSU1,HNRNPU,,RAB3GAP2, IGF1R,
PRKAG2 ,AKAP13,DNM1L

G0:00 | regulation | 8.61306 | NOTCH2,GARNL3,MYO9A,DLCL,RIPOR2,RDX,ARHGAP26,FGD4,A
51056 | of small 7322772 | UTS2,ERBIN,ARHGAP24, DENND1A,DOCK2, SCAI ,DGKI ,RALGPS1
GTPase 321e-9 | »RALGAPAL,DOCKS,MAPRE2,ARHGAPA44,CD2AP ,KANK1,MAP4K4,
% ITPKB, ARHGAP32 , ARHGEF17,CHN1,RASGRF2, TIAM1 , ARHGEF12
mediated ,MAPKAP1,ABL1,FGF10,NRG1,RASGRF1,DENND4C, TR10,MCF2L
signal ,PLCE1,VAV1, IQSEC1,RALGAPA2 ,RELN, ARHGAP42 ,RAP1GAP, S
transducti RGAP2,PSD3,KITLG,NGEF,ALS2,RACGAP1, VAV3, ARHGEF28, AR
on HGAP28, ARHGAP31, ARFGEF1,RALGPS2 ,RASGRP1,CSF1,NET1,S
IPALL2,MADD, ARFGEF3,ADCYAP1R1,DNMBP,CYTH4 , ARHGAP12,
GPR55,D0CK3,NRP1,BCR, SRGAP3, EPHB2 ,MET , KALRN, TIAM2, A
BL2,SLI1T2,ROBO1,SIPALL3,ARHGEF11,MYO9B, STARD13,EPS8
,AKAP13

G0-00 | axon 1.23143 | NOTCH2,CNTN4,ROBO2,DSCAM, CDH4,NEO1, CNTNG, EPHA7 , ADAM
07411 | guidance 7203180 | TSL1,APP,SEMASA,BMPR1B,ALCAM,NCAM1,CHNL,NFIB,PRTG,E
823468 | NAH,SEMASC, SEMABD, TNR,USP33,PTPRO, TRIO, EXT1,PLXNA2,
SEMA3E, EPHAG,BCL11B,ECE1,CNTN1, SEMA3A, UNC5D, SEMA3D,
RELN,DRAXIN,GL13,DCC,NTN1,DPYSL5, LAMA3, LMX1A, VASP, N
RXN1,GAP43,NECTINL,EPHA4,LHX9,PTK2,FEZ2,CYFIP1,SEMA
4D, FYN,CNTN5, EPHB1 ,RPS6KAS , NRP1,NRXN3, EPHB2 , FLRT2,K
ALRN, LAMAL,BMP7,SLI1T2,CCDC141,ROBO1,PRKCQ, EFNAS, SLI

T3,SEMA4B,GLI2
G0:00 | regulation | 1.33631 | NOTCH2,MTOR,WWC1,PTPRD,ULK2,FTO,PLCB1,TAFAS,ZFPM2,T
51239 | of 8962861 | ENM4,ZDHHC21,PDE4D,BCL2,KCNMAL, PRDM16,FBN1, CHRNA7 R
nulticellu | 873e—g | 0BO2,RINMS1,ZEB1,RARB, SPRED1, MINARL,RIMS2,FOXJ2, ERBI

lar
organismal
process

N,RIN2,ANO6,DLGAP1,APC,HHLA2,TSHZ3,DSCAM, SOX5, SETD2
,PTPRJ,EGFR,RFX3,ANGPT1,MACF1,CTNNA3,BCL11A,SOX6,CH
SY1,CDH4,ATP2B2,NTRK3,C5,FLT1,MAPKBP1,SLC39A12,SLC8
A3,PRKD1,EPHA7 ,CHRM3,SPEN, RAPGEF2,LRP2,ADGRB3, RUNX2
,ARSB,FGF12,TMEM38B, TAFA4,GHR,COL4A2,CELF2,PPP1R12B
,ADAM10,HDAC9, IL1R1,APP,CACNAL1C,CACNB2,STAU2 ,MAPRE2
,SEMA5A,VCL ,CD2AP,SLC8A1,PTPRR,F1G4,ABCG8 ,KCNE4 ,MAP
4K4 ,ABCD2,BMPR1B, AKAP6 ,HOMER2 , ARNT ,RAB8B, PAK3 ,RFTN1
,DIP2B, ITPKB,TRPC5,RNLS,PRKCZ ,GRB10,EBF2,YAP1,BRINP
1,MAPK1,HRH2,PLG,NIPBL,GABPA,CORO2B,CARD18, PAFAH1B1
,EFEMP1, ITGB8,TPM1,NF2,CORIN, CTNNA1,AKAP9,PPARA,MEI
S2,NFIB,MRTFB,PRTG,SYNJ1,TIAM1,GRM1,PLA2R1,SEMA3C,N
AV3,SLC24A4 ,TMEM108,AGO2 ,ALPK2,JARID2, IL34,ANK2 ,ADG
RV1,BCAS3,RYR2,BBS2 ,WNT9B, SEMAGD , SMARCA4 ,PARD3, TNR,
CXADR,DOCK4 ,MBD5,ABL1,HDAC4,SLC1A1,DROSHA,CAMK4 , FGF
10,ZC3HAV1,GRID2,LATS2,NRG1, INO8OD ,ASPM,AP3B1,ATP11
C,ZBTB16,ZNF675,PRKCE,ESRRG,FBN2,PTPRO, EGF,ABCC9,PD
E3A,LNPEP,SPRED2 ,ATP8A2,PTPN2,PLXNA2 ,HTR2C,CD96 ,AMB
RA1,LTBP1,0PRM1,HTR2A,FANCA,KREMEN1 ,SEMA3E, ALPL ,MSH
2,1GF2BP3,LINGO2,LUC7L ,EPN2,NOS2,BICRAL ,AFG3L2, ADAM
12 ,MYLK2,EMILIN2,HMGA2,DOCKS,ECE1,MBP,TRPS1,PLCE1L, I
L17RA,FBX032,TJP1,LDLRAD4 ,HLA-

B, 1QSEC1,BRCA2,DISC1,WDPCP ,SEMA3A,BMP2,RC3H2,PSG9, S
CN11A,GF11B,BMP2K,SEMA3D,POLR3A,RELN, ARHGAP42 ,HMGB1
,FGF9,TRAF3,ESRP1,UNC13B,TTC21B,DOCK1,RAP1GAP,PLS1,




NIN,DRAXIN,SLAMF1,SMARCA2 ,ETS1,GLI3,CGAS, SMARCC1,SM
0C2,MAP2,ATF2,CYLD,BBS4,CFTR,NELL1,UBASH3A,KITLG,DC
C,GTF21,TADA2A ,DAB1,SELENON,MTMR2,TBX20,DLGAP2,GRIN
2A,PRKCH, TG, IL6R,RACGAP1, TOX, SHISA9,SCN10A,KCND3,KI
R2DL4 ,NPAS2,ROCK1,LYN,DTX1,0VOL2,NTN1,ZFHX3,DPYSL5,
ARID1B, INSR,NMU,PBX3,SNAI12,UFD1,RXRG,NSD2,CD9,CARD1
0,JCAD,ENPP1,RASGRP1, IGSF11,NDRG2,BMP5,CSF1,GHRH,CT
DP1,HCN1,PRKG1,LAMA3,GRIN2B, INO8O,CNMD,DHRS3,CELF4,
MYCL,TNN,MED1,ATRN, IL33,AJAP1,ROR2,KL ,BANK1, TMEM178
A,1L10,ACTR2,CLSTN2,PTH,SOSTDC1 ,MAP6, 1QGAP1,YBX3,NR
XN1,PCID2,HIPK1,CADM1,TWIST1,AKT3,JAK2,RBM19,ZNF287
,FH,UFL1,ADAMTS5,NFKBIA,PRKCB,ABCC8,ANXA4 ,NEDD9,ATP
2B1,MAST2,CIDEA,AGO1,MEOX2,STAT1,BRMS1L ,MAP2K6 ,MTPN
,CCBE1,PARK?7 ,ADAMTS18,MYOCD ,MEF2C,ADGRB1 ,RXRA ,WNT7A
,NDFIP1,WASF3,FBXW8,SDCBP,PASK, FLVCR1,FGR,EPHA4 ,NTR
K2, IL1RAPL1,NUMB,ADAMTS9,WNT2B,TNNI1,CD101,SHISAG, I
L17RD,FBX031,PRKAB1,PTK2,CDH5,NFKBID,CLDN18,CYFIP1,
SEMA4D,JAM2,ZBTB20,FAT4 ,RUNX1,NOS1AP,PDCL3,GPR55, TN
FSF11,PPM1F,ADGRL2,HDAC2,CRTAM,APELA,TET1,ASB3,NTN4
,GPR137B,EPHB1,GRM5,RPS6KAS, PTPRG,NRP1, PRKCA , ATPSCK
MT,FAIM,RC3H1,CHODL,POR,MCC,BCR,FBLN1,RAG1,BMPER,CU
X1,MACROH2A1 ,MITF,EPHB2,CD38,MET ,SERPINB2 ,ATG5 ,MLIP
,FLRT2,MYB,KALRN,GNAS,LAMA1,SERPINB7,TI1AM2,BMP7,DLG
5,TMEM25,PDGFC,SLIT2,PLCL1,ERBB4, 1L20RB,SYNDIG1,R0B
01,PBX1,PRKCQ,TRDN,NLGN1,SHLD2,NOS1,SLC6A3,ASIC2,EF
NA5,EHMT1,ESR1,LOXL2,CACNA2D1,PRLR,HLA-
F,CCR2,STARD13,SEMA4B,HRH1 ,ROCK2,,PRDM1 ,RORA,STMP1, 1
L16,DMRT1,HSPG2,COL4A3,HOOK3,FSTL4,STK3,ZNF423, IGF1
R,GLI2,THRB

G0:00
97485

neuron
projection
guidance

1.53107
6770730
3552e-8

NOTCH2,CNTN4,R0OB0O2,DSCAM, CDH4 ,NEO1,CNTNG , EPHA7 , ADAM
TSL1,APP,SEMASA,BMPR1B,ALCAM,NCAM1,CHN1,NFIB,PRTG,E
NAH, SEMA3C, SEMA6D, TNR,USP33,PTPRO, TR10,EXT1 ,PLXNA2,
SEMA3E,EPHAG6,BCL11B,ECE1,CNTN1, SEMA3A,UNC5D, SEMA3D,
RELN,DRAXIN,GLI3,DCC,NTN1,DPYSL5, LAMA3, LMX1A,VASP ,N
RXN1,GAP43 ,NECTIN1,EPHA4 ,LHX9,PTK2,FEZ2,CYFIP1,SEMA
4D,FYN,CNTN5,EPHB1,RPS6KA5,NRP1,NRXN3,EPHB2,FLRT2,K
ALRN, LAMA1,BMP7,SLIT2,CCDC141,R0B0O1,PRKCQ,EFNA5S,SLI
T3,SEMA4B,GLI12

G0:00
07420

brain
developmen
t

1.53355
7565601
9834e-8

CNTN4, IMMP2L , TRAPPC9,PLCB1,DLC1,BCL2,0DAD2,ALDH1A2,
ROBO2,ZEB1,RARB,ALK,NEGR1,CNTNAP2,CRKL,SETD2,SLC4A1
0,EGFR,SOX6,ATP2B2,PHACTR1,EPHA7 ,RAPGEF2,LRP2,SSBP3
,APP,DCLK1,SEMA5A,SYT1,SLC8A1,SRGAP2C,CTNNA2 ,KLHL1,
MCPH1,ZSWIM6 ,NRG3,NIPBL ,PAFAH1B1 ,NF2,CTNNA1,MEIS2,N
FI1B,SYNJ1,TMEM108,SYNE2,BBS2,WNT9OB,SEMAGD ,MAPKAP1, T
NR,ATRX,ELAVL4 ,ABL1,SLC1A1,DNAH5,FGF10,GRID2,NRG1,A
SPM, EGF,EXT1,PLXNA2,KDM7A ,SEMA3E ,HERC1,KNDC1 ,MNAT1,
BCL11B,MBP,AK8,CNTN1,BRCA2,DISC1,SEMA3A,BMP2 ,RELN,F
GF9,TTC21B, TSPAN2,SRGAP2,NIN,DRAXIN,GLI3,CASP5,RERE
,ATF2,BBS4,DAB1,GRIN2A,ATXN1,TOX,SHANK2 ,ZFHX3,PBX3,
NDRG2,BMP5,KCNC1,GHRH,PRKG1,GRIN2B,SYNJ2,MED1,ATRN,
LMX1A,TACC2,ANP32B,NRXN1,CADM1,AKT3,CELSR2,ATP2B1,E
ML1,SHROOM2,SLC6A11,MTPN,POU1F1,FOXP2,CEP120,WNT7A,
GABRAS,NTRK2,NUMB,WNT2B, LAMB1,UBE3A,FAT4,FYN,ADGRL2
,ARL13B,HYDIN,ATP5PF ,UGP2,ARNT2,CDH2,CNTN5, ITGA8,XR
N2,EPHB1,PTPRG,NRP1,BCR,STK36,EPHB2,SLC1A2,CA10,BMP
7,DLGS,KIRREL3,BPTF,SLIT2,CCDC141,ERBB4,R0BO1,PBX1,
CTTNBP2,SLC6A3,KDM4B , FOXB1,MACROD2 ,RORA,ATAT1,HSPG2
,NCOAG6 ,RGS7,HOOK3,ZNF423, IGF1R,GL12

G0:00
50804

modulation
of
chemical
synaptic
transmissi
on

1.85167
7784477
1103e-8

CNTN4 ,NSG1,PTPRD,SLC24A2,LRRC4C,UNC13C,PLCB1,PTPRA,
STXBP1,ERC1,LRFN2,CHRNA7 ,RIMS1,RIMS2 ,MCTP1,CACNG2,D
LGAP1,TSHZ3,SLC4A10,BTBD9, GRIK3,DGKI ,GRIA1,SLC8A3,R
APGEF2,GRM7 ,APP,CACNB2,STAU2,SYT1,NTF3,ERC2,SYN3,PR
KCZ ,MAPK1,NRG3,SORCS3,GRIK4,PPP1ROA ,AKAP9,RASGRF2,G
RM1,TMEM108,CDH11,USP8,TNR,GRM8,ELAVL4 ,ABL1,SLC1A1,
RAP1A,GRID2,RASGRF1,PRKCE,DGKB,HTR2A ,APBA2 ,PACSIN2,
DISC1,RELN,GRIK2,MCTP2,ZZEF1,DCC,PRKN,MTMR2 ,DLGAP2,




GRIN2A,SHISA9,SHANK2,PLCB4,GRID1,NMU, IGSF11,HCN1,GR
IN2B,CELF4,ROR2,CLSTN2,NRXN1, JAK2,PRKCB,SLC6A1,MEF2
C,ADGRB1,WNT7A,S100B,EPHA4 ,NTRK2,SHISAG6,GRIK1,SCGN,
CYFIP1,FYN,CDH2,FBXL20,EPHB1,GRM5,BCR,NRXN3,EPHB2,C
D38,CACNG3, TMEM25,GRM3,PLCL1,SORCS2 ,NLGN1,NTNG1,CCR
2,HRH1

G0:00
99177

regulation
of trans-
synaptic

signaling

2.14730
4317530
614e-8

CNTN4 ,NSG1,PTPRD,SLC24A2,LRRC4C,UNC13C,PLCB1,PTPRA,
STXBP1,ERC1,LRFN2,CHRNA7 ,RIMS1,RIMS2 ,MCTP1,CACNG2,D
LGAP1,TSHZ3,SLC4A10,BTBD9,GRIK3,DGKI ,GRIAL1,SLC8A3,R
APGEF2,GRM7 ,APP,CACNB2,STAU2,SYT1,NTF3,ERC2,SYN3,PR
KCZ ,MAPK1,NRG3,SORCS3,GRIK4 ,PPP1ROA ,AKAP9,RASGRF2,G
RM1,TMEM108,CDH11,USP8,TNR,GRM8,ELAVL4 ,ABL1,SLC1A1,
RAP1A,GRID2,RASGRF1,PRKCE,DGKB,HTR2A ,APBA2 ,PACSIN2,
DISC1,RELN,GRIK2,MCTP2,ZZEF1,DCC,PRKN,MTMR2 ,DLGAP2,
GRIN2A,SHISA9,SHANK2,PLCB4,GRID1,NMU, IGSF11,HCN1,GR
IN2B,CELF4 ,ROR2,CLSTN2,NRXN1, JAK2,PRKCB,SLC6A1 ,MEF2
C,ADGRB1,WNT7A,S100B,EPHA4 ,NTRK2,SHISAG,GRIK1,SCGN,
CYFIP1,FYN,CDH2,FBXL20,EPHB1,GRM5,BCR,NRXN3,EPHB2,C
D38,CACNG3, TMEM25,GRM3,PLCL1,SORCS2 ,NLGN1,NTNG1,CCR
2 ,HRH1

G0O:00
07169

transmembr
ane
receptor
protein
tyrosine
kinase
signaling
pathway

2.50075
4923438
7142e-8

BCAR3,ANKS1B,PLCB1,PTPRA,MYO1E,ALK,ERBIN,APC,CRKL,P
TPRJ,EGFR,ANGPT1,NEDD4 ,NTRK3,FLT1,PRKD1,PAK1,EPHA7,
RAPGEF2,RUNX2,FGF12,GHR,COL4A2 ,NTF3,PTPRR, KANK1,ARN
T,PAK3,PRKCZ,GRB10, SHC4 ,MAPK1 ,PDGFD,NRG3,GFRA1,CHN1
,EFEMP1,ADAMTS3, TIAM1, TMEM108,BLK,MBD5,PTPRT ,ABL1,P
TPN12,PRKAA1,FGF10,NRG1,MUSK, EGF,EXT1,PTPN2,ARHGEF7
,EPHAG ,EPN2 ,GFRA2,CCND3,PLCE1,TGFA,HIP1,CRIM1,VAV1,
BMP2,S0GA1,FGF9,ZNF106,DSTYK, FAM83B,SMARCC1 , SNX6 ,SM
0C2, IDE,GAREM1,NEU3,SLC30A10,PTPRE ,NGEF ,ARID5B, ARHG
EF28,LYN, INSR,CUL5,ZDHHC17,JCAD,ENPP1,BMP5,CSF1,GHR
H,GRB14,ROR2,KL, IQGAP1,CAMLG,NRXN1,JAK2 ,SVEP1,PRKCB
,NEDD9,ABI1,CCBE1,MYOCD,CYFIP2,NCK1,FGR,EPHA4 ,NTRK2
,MVB12B,PTK2,CYFIP1,FAT4,CNKSR1,CCDC88A,FYN,DOKS5, ZF
YVE28 ,ROR1,EPHB1,PTPRG,PID1,NRP1,SAMD12, ITGALl,KIF16
B,EPHB2,MET,CDH13,STXBP4,FLRT2,KALRN,PDGFC, ERBB4,R0O
BO1,PRKCQ,EFNA5,PRLR,PIK3R3,FER,COL4A3,FSTL4, IGF1R

G0:00
48589

developmen
tal growth

3.89505
0962230
821e-8

NOTCH2 ,MTOR,WWC1,BNC2,ULK2,SCAPER,FTO,PLCB1,ZFPM2,T
ENM4,BCL2,RIMS1,RARB,RIMS2,AUTS2,DSCAM, SLC4A10,MACF
1,BCL11A,TMEM182,CDH4,LARGE1,EPHA7 , TMEM38B, GHR,NEDD
4L ,APP,DCLK1,SEMA5A,SYT1,VCL,AURKA,BMPR1B ,AKAPG,DIP
2B, TRPC5,NBN,PRKCZ,COL27A1,COBL,YAP1,ALCAM,PLG,NIPB
L,FMN1,PAFAH1B1,PPARA,SEMA3C, TMEM108,JARID2,BBS2,SE
MAGD, TNR,CXADR,MBD5,ATRX,ABL1,PTPN12,GAS2,FGF10, LAT
S2,NRG1,ASPM,MUSK,EXT1,ATP8A2,SEMA3E ,APBA2 ,EVC,AFG3
L2,PDLIM5,BRCA2,DISC1,SEMA3A,RC3H2,SEMA3D, FGF9,SLC2
3A2,PLS1,NIN,DRAXIN,GLI3,MAP2,ATF2,BBS4,KPNA1,DCC,S
ELENON, PRKN, TBX20,PCDH15,ARID5B, ITSN2,PTGFRN,NTN1, I
NSR,COLQ,CD9,CSF1,GHRH,CTDP1,TNN, PSAP ,MED1 ,KDM6A ,AT
RN, IQGAP1,YBX3,GAP43 ,MTPN, IMPACT, ITGA4 ,NCAPG2,CYFIP
2 ,MEF2C,WNT7A,FLVCR1,PPP2R3A,CYFIP1,UBE3A,SEMA4D,RU
NX1,SORBS2,SPAG6,EYS,NRP1,POR,MAGI2,SLC1A2,GNAS,CPQ
,SLI1T2,ERBB4,SLC6A3,EFNA5,SLIT3,ESR1,PRLR,RAD51B, SE
MA4B,FSTL4,STK3,GL12,AKAP13

G0:00
09887

animal
organ
morphogene
sis

4.35878
2473292
5886e-8

NOTCH2 ,BCAR3,MTOR,FREM1,ZFPM2,DLC1,RIPOR2,RP1,BCL2,
ALDH1A2,FBN1,ROBO2,TENM3,ZEB1,RARB,USH2A ,PAPPA2 ,MLL
T3,GPC6,MY03B,DSCAM, CRKL ,,SOX5,SETD2,SLC4A10,EGFR,CR
B1,S0X6,CHSY1,FL11,RXFP1,EDAR,LRP2,RUNX2,PRICKLE2,G
HR,STAU2,BMPR1B,CTNNA2, IFT57,COL27A1,YAP1,MAPK1,ZNR
F3,ABLIM1,NRG3,NIPBL,FAT3,FVMN1,PAFAH1B1,EFEMP1, TPM1
,NF2,CTNNA1,ANKRD11,PPARA,MEIS2 ,NFIB,NR5A2, TIAM1,SE
MA3C,SLC24A4 ,ALPK2,DNAH11,CPE,RYR2,BBS2,WNT9B, XIRP2
,ABL1,SLC1Al1,FGF10,NRG1,AP3B1,SETDB2,FBN2,EXT1,ATP8
A2,CNNM4 ,ALPL,FHL2 ,MYLK2,BCL11B,TGFA,EGFLAM,MTHFD1L
,WDPCP,BMP2,PTCD2,ASXL3,PDE6C,FGF9,TDRD7 ,PLS1,GLI3,
MEGF11,SMARCC1,CUL1,LAMC1,ATF2,BBS4,LAMC3,COL5A1,CF
TR,RORB,MYO3A,TBX20,PCDH15,ARIDS5B,CDH23,SCN10A,,ADGR




G6,LRIG1,0VOL2,NTN1,MMP16,HOXC13, INSR,PBX3,SNAI2,AS
H1L,HOXC4,SP3,NSD2,DZANK1,BMP5,WDR72,CSF1,HCN1, LAMA
3,DHRS3,FOXN3,SLC40A1,MED1,KDM6A ,ATRN ,AJAPL1 ,FAT1,TT
C39C,SOSTDC1,HIPK1, TWIST1,AKT3,VSX1,CELSR2 ,ADAMTS5,
ALX4,USH1C, ITGA6,0TOP1,EXT2,GRXCR1,STAT1,SHROOM2,CS
MD1,ASB2,MEF2C,WNT7A,RBPMS2 ,NECTIN1,WWOX, FLVCR1,FGR
,PPP2R3A,NTRK2,LHX9,WNT2B,TNNI11,PTK2,ANKRD6, LAMB1 ,F
AT4 ,ADAMTS16,TNFSF11 ,ARL13B,HDAC2,TBX15,COL18A1,ROR
1,CDH2, ITGA8,NTN4,EPHB1,NRP1,SDK1,POR,BCR,DGCR2, EPH
B2,MAGI2,FLRT2,LAMAL1,GREB1L ,ATRNL1,BMP7,DLG5,PDGFC,
EYA1,SLI1T2,EXOC4,ERBB4,R0BO1,PBX1,SLIT3,ESR1,NTNG1,
RPGRIP1,PRDM1,HSPG2,PTPRQ,APCDD1,GL12,THRB

G0:00
06468

protein
phosphoryl
ation

5.25494
3632760
095e-8

BCAR3,MTOR,ULK2,NLK,KSR1,PTPRA,PDE4D,ERC1,BCL2,CHRN
A7,P1K3C3,SPRED1,ALK,MAP3K9,MY03B,APC,CRKL ,ERG, TNIK
,PTPRJ,NEK4 ,EGFR,ANGPT1,CDK12 ,PRKACB,NEK7 ,PTPN4,NTR
K3,FLT1,SLC8A3,PRKD1,PAK1,EPHA7 ,RAPGEF2,PELI2,TAOK3
,SMYD3,RPTOR,GHR ,ADAM10,APP ,RPS6KA2 , SAMSN1 , PHKB, DCL
K1,NTF3,AURKA, SLC8A1,MAP4K4 ,BMPR1B,PAK3, ITPKB, TRPC5
,NBN,PRKCZ,TAF4B,DUSP22,R1PK4 ,MAPK1,PDGFD,NRG3,GFRA
1,STK38,PTPN13,MYLK3,LIMCH1,EFEMP1,CCNG2, TLK1,NF2,M
OB3B,BIRC6,AKAP9,RSRC1,PAKS,DAPK1,STK32B,ALPK2, IL34
,MELK,WNT9B,DUSP16,PARD3 ,MAPKAP1,BLK,NUAK1,PTPRT,AB
L1,SLC1A1,PRKAAL1,MAST4 ,RAP1A,CAMK4 ,FGF10,PEAKL, LATS
2,NRG1,MUSK, ZNF675,PRKCE,SLCO3A1,WNK2,CD44 ,PTPRO,EG
F,ALPK3,PRRC1,TR10,SPRED2 ,RPS6KA3,PTPN2,STK38L ,HTR2
A,TAF3,MARK2 ,EPHAG ,HIPK3,CDKN2C,GRK3,KNDC1,CLSPN,ST
K10,MNAT1,MYLK2,HMGA2,CCND3,STK32A,PLCE1, TGFA,PRR5L
,LDLRAD4,CNTN1,BLM,NRK,BMP2,MYLK4,CDC42BPB, VRK1,BMP
2K,RELN,GNAQ, FGF9,SH3BP5,DSTYK, SNX6 ,CNKSR3,NEK10,MO
B1B,ATF2,MAPK8IP1,KITLG,MAP4K3, TADA2A ,DAB1,RB1CC1,M
YO3A,PRKN, CDC42BPA ,MAPK10, TRPM6 ,PRKCH,HUNK, IL6R,ALS
2 ,MKNK1,SNX25,PTPRB,COPS8,MOK,RALB,ROCK1,LYN,CHKA, I
NSR,NEK6,ERN2,CARD10,ENPP1,RASGRP1,SNX9,CSNK2A1, BMP
5,CSF1,PRKG1,SMADS,GPRC5C,ROR2,BANK1 , PRKAA2 ,CSF2RB,
1QGAP1 ,NRXN1,HIPK1,CENPE,AKT3,ALKAL2,JAK2 ,MADD, TNKS
,PRKCB,RTRAF ,BRD4 ,NEDD9,NRBP1,MAST2 ,MAP2K6 ,AB11,CEM
IP, IMPACT , PARK7 ,MAPK8 ,PPME1,NCAPG2 ,MYOCD ,MEF2C,MAP3
K5,MAP3K4 ,PKN2 ,DBF4B, SDCBP ,PASK ,MLLT1,NCK1,FGR,CDCA
8,TOP1,EPHA4 ,NTRK2,0CLN, TRPM7 ,PRKAB1,PTK2 ,MARK4 ,CDH
5,SEMA4D,KIRREL1,PDCL3,CCDC88A, TNFSF11,FYN,BUB1,PPM
1F,HDAC2,SH2D3C,DOCK3,ZFYVE28 ,MAPK9 ,ROR1,EPHB1,GRM5
,RPS6KA5,PID1,NRP1,PRKCA,BCR,SNRK,FBLN1,STK36,BMPER
,MACROH2A1 ,EPHB2,CSNK1G1,CDK14 ,MET, CAMK1G,KALRN, LAM
Al,BMP7,PDGFC,ABL2,SLIT2,CNOT7,ERBB4,R0OBO1,PRKCQ,NO
S1,EFNA5,NSD1,PRLR,HTT,CAMK1D,PIK3R3,FER,ROCK2,PDK1
,STK3,DEPTOR, IGF1R,PRKAG2 ,AKAP13,MORC3

GO:00
60322

head
developmen
t

5.41556
2675149
977e-8

CNTN4, IMMP2L , TRAPPC9,PLCB1,DLC1,BCL2,0DAD2 ,ALDH1A2,
ROBO2,ZEB1,RARB,ALK,NEGR1,CNTNAP2,CRKL,SETD2,SLC4A1
0,EGFR,SO0X6,ATP2B2,PHACTR1,EPHA7 ,RAPGEF2,LRP2,SSBP3
,APP,DCLK1,SEMA5A,SYT1,SLC8A1,SRGAP2C,CTNNA2 ,KLHL1,
MCPH1,ZSWIM6 ,MAPK1,CRISPLD2 ,NRG3,NIPBL,PAFAH1B1,NF2
,CTNNA1,ANKRD11,MEIS2 ,NFIB,SYNJ1,TMEM108,SYNE2,BBS2
,WNT9B, SEMAGD ,MAPKAP1,TNR,ATRX,ELAVL4,ABL1,SLC1A1,D
NAH5,FGF10,GRID2,NRG1,ASPM,EGF,EXT1,PLXNA2,KDM7A, SE
MA3E,HERC1 ,KNDC1 ,MNAT1,BCL11B,MBP,AK8,CNTN1,BRCA2,D
1SC1,SEMA3A,BMP2,RELN,FGF9,TTC21B, TSPAN2,,SRGAP2 ,NIN
,DRAXIN,GL13,CASP5,RERE,ATF2,BBS4,DAB1,GRIN2A,ARID5
B,ATXN1,TOX,SHANK2 ,ZFHX3,PBX3,NDRG2,BMP5,KCNC1 ,GHRH
,PRKG1,GRIN2B,SYNJ2,MED1,ATRN, LMX1A, TACC2 ,ANP32B,NR
XN1,CADM1,AKT3,CELSR2,ATP2B1,EML1,SHROOM2 ,SLC6A11 ,M
TPN,POU1F1,FOXP2,CEP120,WNT7A,FLVCR1,GABRA5,NTRK2,N
UMB,WNT2B,LAMB1,UBE3A, FAT4,FYN,ADGRL2,ARL13B,HYDIN,
ATPS5PF,UGP2,ARNT2,CDH2,CNTN5, ITGA8,XRN2 ,EPHB1,DDX10
,PTPRG,NRP1,BCR,STK36,EPHB2,SLC1A2,CA10,BMP7,DLG5,K
IRREL3,BPTF,SLIT2,CCDC141,ERBB4,ROBO1,PBX1,CTTNBP2,
SLC6A3,KDM4B,FOXB1,MACROD2,RORA ,ATAT1,HSPG2,NCOA6,R




GS7,HOOK3,ZNF423, IGF1R,GL12

G0:19
01564

organonitr
ogen
compound
metabolic
process

5.73551
5533067
498e-8

BCAR3,MTOR,SPOCK1,NSG1,SLC17A1, IMMP2L ,PTPRD,TMTC1,S
LC25A21,ULK2 ,NLK,LONP2,FTO,KSR1,AGBL1,PLCB1,TTC3,TM
PRSS2,DLC1,TNRC6B,DPP10,ZDHHC21,PTPRA,PDE4D ,RDX,ERC
1,NME7,SLC44A5,BCL2,PRDM16,LPCAT2,F13A1,GPHN,CHRNA7
,PIK3C3,EPC2,SPRED1,GALNT1,ENPEP ,MINAR1 ,PCMTD1, ALK,
AUTS2,CARMIL1,PJA2,BABAM2 , PAPPA2 ,HACD2Z ,HLCS,GLYAT ,M
LLT3,EGLN3,MAP3K9,MYO3B,MOCOS,SPON1,CPA6,APC,RTN1,C
RKL,SETD2,ERG, TNIK,PTPRJ,KDM4C ,NEK4 ,EGFR,USP14 , ANGP
T1,CDK12,PRKACB,NEK7 ,NCOR1,RNF220,NEDD4 ,MTRF1,GNPTA
B,NSMCE2,BTBD9,BCL11A,PSMB2,SGMS1,CHSY1,RPRD1A,PTPN
4 ,B3GALT5,NTRK3,LARGE1,C5,TUSC3,FBXL7,CYP2C9,FLT1,A
DAMTS6, TASP1,PSMA8,CAST ,SLC8A3,PRKD1,TPTE2, PAK1,EPH
A7 ,NCOA7,CHRM3,ADSS2,CHSY3,RAPGEF2,PELI2,LRP2,CPS1,
TAOK3,LDLRAD3,CPEB4,AGK,BCKDHB,SLC44A1,UBE2L3,PPP2R
2B,PUM3,PTPRN2,SMYD3, TYW1,HERC2,LRGUK,RPTOR,GHR,WDS
UB1,NEDDA4L ,ADAM32 ,ADAM10,HDAC9,UBE2G1,APP,ADK,RPS6K
A2 ,SAMSN1,KYNU,KDM1B,KLHL13,PHKB,DCLK1,USP18 ,NTF3,A
CER2,PARP15,CD2AP ,AURKA ,PARN,ST18,SLC8A1,PTPRR,MARC
HF1,SERPINAG,PLGRKT ,UPP2,ECPAS ,MAP4K4 ,BMPR1B,FMN2,P
CSK6,ARNT,PAK3,TTLL7,DIP2B,RANBP2,LARP1, ITPKB, TRPCS
,PDE10A,UBE2E2 ,RAP1GDS1,HHAT,CHST8 ,NBN,CUBN, IFT57,P
RKCZ,SPOP ,MAN2A2 ,DIP2A,ST8SI1A5,HECW1, ADAMTS17 ,PHF19
, TAF4B, SENP6 ,DUSP22,GALNT14,SEM1,WDR70,PPM1L,RIPK4,
MAPK1 ,MGAT5, ITIH5,SGTB,ADAM22,,USP25 ,KMT2E,, PLG, PAPPA
,PCGF5,PDGFD ,ZNRF3,XXYLT1,NRG3,UBE20,GFRAL1,NIPBL ,GA
LNT16,RNGTT,CARD18,STK38,PTPN13,MYLK3,ACSBG1,KANSL1
,LIMCH1,PAFAH1B1,ATF6,EFEMP1,TLL1,DCAF1, 1TGB8,CCNG2
, TLK1,NF2 ,MRPS22 ,ZDHHC14 ,CORIN,MOB3B,BIRC6 ,AKAP9 ,KL
F15,PPARA,HS3ST2,ERMP1,PPP6R3, ADAMTS3,UBE3D,RSRC1,P
TPRK, PAK5S, ST6GALNAC3, TRERF1,PPP2R5E ,,PDZRN3,EI1F3D,DA
PK1,FAR2,ACSM2B,AGO2,STK32B,ALPK2,JARID2,GATAD2B,CP
E, IL34,ADGRV1,MELK,WNT9B,HECTD4,CLPX,ASAH2B,DUSP16,
MRPS35,USP8,PARD3 ,MAPKAP1,TNRC6C,PIAS1,UBE2R2,BLK,0
LA1,ATRX,NUAK1,PTPRT,ELAVL4 ,ABL1,PTPN12,HDAC4,0XR1,
SLC1A1,PRKAAL1 ,MRPS27,TTLL5,EIPR1,ADAMTS14 ,MAST4 ,GUC
Y1A2,PSMF1,ATE1,RAP1A,HECTD2,CAMK4 ,BAZ2A ,MANBA , FGF1
0,FBXL13,GALC,TGM1,PEAKL,LATS2,NRG1,AP3B1,PAH,ABCB7
,ZBTB16,MUSK,GALNTL6 ,ZNF675,SMARCAD1 ,SETDB2, PRKCE, F
OXK2,SLCO3A1,METAP1D,NXN,WNK2,USP33,CERS6,CD44,PTPR
0,EGF,ALPK3,PRRC1,TRIO,EXT1,NSMAF,LNPEP,SPRED2 , ADAM
TS2,RPS6KA3,MARCHF8,SCG5,MTMR3,PTPN2, TRIM5,ATXN3,ST
8SI1A6,ALG10B,AMBRAL,STK38L ,GALNT10,KDM7A,PRMT8,HTR2
A,FANCM, FANCA,DAZL ,FARS2,,PPP2R2C, TAF3,RPRD1B ,MARK2,
GMPR, TMEM67 ,ALPL,,C100RF90,ABHD17C,PUM1,HERC1, IGF2BP
3,EPHAG,SLC2A13,HIPK3,CDKN2C, GRK3,CPXM2,,KNDC1 ,SPSB4
,CLSPN,NOS2 ,AFG3L2,STK10,MNAT1,TMTC2,ADAM12 ,MYLK2 ,X
YLT1,HMGA2,CCND3,FOLH1,ECE1,STK32A,CREM, LYPLA1 ,MBP,
CcwC27,PLCE1,TGFA, IL17RA,HIP1,CRIM1,XPNPEP1,FUT9,PRR
5L,GXYLT2,VPS37A,GSR,CAPN5 ,MSRA,FBX032, LDLRAD4 , EGFL
AM,CNTN1,TARS3,FKBP5 ,MTHFD1L ,SNX3,NAA35,CEPT1,BRCA2
,DISC1,GALNT13,DNER,BLM,ASB7 ,NRK,SLC10A7 ,MAGI3,ADCY
10,BMP2,RC3H2,MYLK4, TRAK1,WDR26,CDC42BPB,DSE,VRK1,R
ANBP9,TTR,TPGS2,BMP2K,RNF38,PGPEP1,RELN,HMGB1,GNAQ,
FGF9,SH3BP5,UST,CPAMD8 , TRAF3,GEMINS ,DSTYK,UIMC1,B4G
ALT6,GLI3,SMARCC1,SNX6,CNKSR3,CASP5, IDE,CUL1,DAW1,N
EK10,RRBP1,MOB1B,PIGN,ATF2,CYLD,UMODL1 ,MAPK81P1,NEL
L1,ME2,NEU3,MRPL13,KITLG,ZZEF1,CAMTALl,UBR1,SMPDL3A,
MAP4K3,HS3ST4,RCAN1, TADA2A ,DAB1 ,MED27 ,RB1CC1,MYO3A,
UBE2E1,PTPRE,PRKN,MTMR2,SPSB1,CDC42BPA ,MAPK10,PNPLA
7,ZNF541,FBX03,GRIN2A,WSB1,USP43, TRPM6 , PRKCH, HUNK, T
G, IL6R,PEPD,ALS2,CPVL,ACO1,CNOT6L ,MKNK1,SNX25,SLC4A
4 ,PTPRB,AOPEP,COPS8, TSPAN33,ST8S1A1,USP7,PSMAL,ENPP
3,HAAO, FAH,MOK,RALB,FAR1,ROCK1,LYN,VCAM1,SEL1L,CTSB
,EIF2B3,SLC44A2,GSTA3,SUMO3,DTX1,BZW1,PIWIL3,ADA2,C
HKA,MMP16, FANCL ,BANP ,RNF152,0TUD7A, INSR,CUL5,YTHDF3




,NEK6,HECTD1,SLC52A1 ,HDAC11,LYPLAL1,SUMO2,ADAMTS19,
DPYD,ARFGEF1,SNAI2,ASH1L,BID,SIAH2,P1GK,0SBPL10,PGA
P4,TRABD2B,UFD1,ERN2 ,MBTPS2,TRIM58,ZDHHC17,NSD2,CER
S3,PTAR1,CARD10,LTN1,CTIF,SAMHD1,ENPP1,ENTPD5,MOCS2
,RASGRP1,SNX9,PAMR1,ANAPC1,UCK2,CSNK2A1 ,BMP5,CSF1,P
PIL6,EOGT,SERPINB9,CTDP1,PRKG1,HS6ST3,ASB4,GRIN2B,F
ANCB,CLNS1A,CNMD,SMADS5,CELF4 ,ABCG1,MARCHF11,DCUN1D4
,PRAME,KLHL7 ,PSAP,LPGAT1,PSMA5 ,MED1,ATG4B,CDC14B,KD
M6A, IL33,GPRC5C,ROR2,CFH, PPP2R2A,NPL KL ,BANK1,CSDE1
,HGD, 1L10,SFPQ,PTH,PRKAA2,CSF2RB,GLYATL1 ,RNF182,LAR
P6,PHF20L1,PLA2G4A, 1QGAP1,RPS12,CAMLG,ANP32B,YBX3,A
IMP1,THNSL2 ,NRXN1,PCID2,HIPK1,FRY,CYP4F22,FI1CD,CENP
E,NGDN,ELOC,TWIST1,AKT3,ALKAL2,JAK2 ,ADAM28 ,MPPE1,BP
NT1,MADD,PATL1,PRSS2,CREBBP ,MELTF,TNKS,SI1AH3,UFL1,A
DAMTS5,NFKBIA, PRKCB, FBXW2,GOT2 ,MIPEP,0VCH1,ZC3H15,S
T6GAL2,RTRAF,BRD4,SMPD4 ,NEDD9,NRBP1, IARS2,CLCA4 ,DGL
UCY ,NOXRED1,ASS1,CNDP2,ADCY9,MAST2 ,HPSE2 ,ERLIN2,PCM
TD2,ZBTB49,EXT2,AG01,PDP2,GID8,SDS,BRMS1L ,NDFIP2,MA
P2K6,MARCHF6 ,MTPN,AB11,CEMIP, IMPACT,CBLIF,CCBE1,PAR
K7 ,ADAMTS18,MAPK8,0AZ2 ,E1F3F,PPME1,FBXL17,UBL7 ,UBE2
J2,MTF2 ,NCAPG2,ASB2,MYOCD,DHTKD1,CYFIP2,UBE2QL1,ACA
CA,ASCC2,ST8S1A4,NDUFAL10,MEF2C,ADGRB1 ,WNT7A ,MAP3K5,
NDFIP1,MAP3K4,TRIM43B,SERPINI2,PRDM13, TRIM43, SUMF1,
MAGEL2,PKN2,PDE2A ,RAB38,DBF4B,FBXW8 ,SDCBP ,SPPL2B,NS
MCE1,PASK,MLLT1,NCK1,FLVCR1,FGR,CDCA8,PPP2R3A, TRIM2
3,ATP6V1B2,TOP1,TINAG,C2,RNF8,EPHA4 ,MECOM,NTRK2,ACS
M2A,ADAMTS9,0CLN,FBX031,EXTL3, TRPM7,PRKAB1, IREB2 ,MV
B12B,HS6ST1,PTK2,MARK4 ,CDH5,CD5L , TPH2 ,APOL2 ,APIP,CY
FI1P1,UBE3A,APOL1,SEMA4D,SERPINB10,ZBTB20,RUNX1,KIRR
EL1,AMFR,CTSE,SLC26A2,POMT2,NOS1AP ,MTTP,DPY19L2,TPT
E,PDCL3,SRP9,CCDC88A,UBAP1L ,GALNT18,HKDC1,ADAMTS16,
TNFSF11,FYN,BUB1,KDM5A,DPY19L1,PPM1F, SDE2,UHRF2,HDA
C2,SLF1,SH2D3C,PSME3IP1,DOCK3, TRNAU1AP ,NCS1,GALNT17
,ATP5PF ,MTMR7 ,ZFYVE28 ,MAPK9,PABPC1,STT3A,SLC39A8,R0
R1,SLC16A9,GALNT2,FUT8,TET1,ASB3,HECW2,0VCH2,SEL1L2
,FBXL20,EPHB1,ZDHHC18,GRM5,GDAP1L1,SPOPL ,RPS6KAS ,PT
PRG,PID1,NRP1,MIDEAS,PRKCA,MRPL58,COX10,ATPSCKMT ,RN
F215,USP24 ,FHIT, ITGAL1,PCCA,CROT,RNF138,RC3H1,POR,EF
L1,ZNF738,SUPT3H,BCR,TUT4,SNRK, TMOSF2,SENP8,USP49,E
LP2,FBLN1,STK36,RAG1,DNPEP,BMPER,DPP6 ,MACROH2A1 , EPH
B2,CSNK1G1,BCL2L13,RNF11,CD38,DPH6,PPIL2,PRSS51,CDK
14 ,MET,SPPL3,DLG2,CAMK1G, IBA57 ,SERPINB2,ATG5,USP32,
MAGI2,UNK,ADAM29 ,MYB,KALRN,SLC1A2,CHST3, LAMAL ,MFHAS
1,SERPINB7,CPQ,TRIM9,DHX29,BMP7,CHIT1, TMPRSS15, TNFA
IP8,RNF217,PRSS23,BTD,AK3,KMT2C,DDX6 ,PDGFC,ELOVL7 ,A
BL2 ,MMP26 ,MRPL37 ,BACE2 ,NECAB1,EYA1,TTLL11,SLIT2,PAR
P8,CMPK1,TMPRSS3,CNOT7,ESCO1,ERBB4 ,SERPINB11,GSAP, T
RHDE,ROBO1, SAMD4A ,PRKCQ,ANTXR1 ,MGMT ,AK9,NOS1,SLC6A3
,GLDC,PRR16,EFNA5,NSD1,EHMT1,USP31,KDM4B, LOXL2,PRLR
,PI1GB,AGO3,HTT,LARS2,ZDHHC11B,CAMK1D,PIK3R3,MACROD2
,CDKAL1,AK2,FER,EYA2 ,0SBPL5,A2M,CHFR,PCMT1, AUH, OARD
1,SPOCK3,R0OCK2,PRDM1,RORA,ATAT1,NARS2 ,EI1F4G3,PPP1CB
,PDK1,PSMD2,PTPRQ,HERPUD1,NCOAG, TRIM2,COL4A3 ,WASHC1
,PCSK2,BARD1,STK3,DEPTOR, PNPLA8 ,HNRNPU, LINC0O0240,RA
B3GAP2,TULP4, IGF1R,PRKAG2 ,AKAP13,MORC3,DNM1L

G0:20
00145

regulation
of cell
motility

7.67942
1596483
845e-8

MTOR,PLCB1,TAFA5,DLC1,RIPOR2,RDX,BCL2,SPRED1,CARMIL
1,MCTP1,RIN2,ANO6,APC,CRKL,PTPRJ,DOCK10,EGFR,ANGPT1
,MACF1,SCAI ,NTRK3,C5,PHACTR1,FLT1,PRKD1,PAK1,RAPGEF
2,ARSB,ONECUT1,LDB2,CCL28,ADAM10,HDACY, IL1R1,APP ,MT
US1,DOCK8,MAPRE2 ,SEMA5A,VCL ,NTF3,SLC8A1,PTPRR, SRGAP
2C,SRGAP2B,KANK1 ,MAP4K4 ,CTNNA2 ,PAK3,DUSP22 ,MAPK1 ,MG
ATS5,PDGFD,NRG3,NIPBL,LIMCH1,TPM1,NF2,CTNNAL, TIAM1,P
TPRK,SEMA3C,NAV3,AG02, 1L34,BCAS3,SYNE2,BBS2,SEMAGD,
TNR,DOCK4 ,PTPRT ,ABL1 ,HDAC4 ,FGF10,NRG1,PRKCE, EGF,PLX
NA2 ,ARHGEF7 ,ATP8A1,SEMA3E, GCSAML , STK10,EMILIN2,DOCK
5,FUT9,PRR5L,TJP1,LDLRAD4, 1QSEC1,WDPCP, SEMA3A,BMP2,




UNC5D,RIN3,SEMA3D,RELN,HMGB1, FGF9,DOCK1 , SRGAP2 ,SLAM
F1,ETS1,SMOC2,BBS4,KITLG,DACH1, IL6R,ROCK1,LYN,NTN1,
INSR, YTHDF3,SNA12,CD9,CARD10,JCAD, TWIST2,BMP5,CSF1,
PRKG1,LAMA3,TNN, 1L33,RO0R2,ABHD2, TWIST1,AKT3,JAK2,AB
CC8,NEDD9, ITGA6,MEOX2,BRMS1L,CEMIP,CCBE1, ITGA4,MYOC
D,MEF2C,ADGRB1,WNT7A,PKN2,SDCBP ,NCK1,FGR,PPP2R3A,EP
HA4 ,NUMB , ADAMTS9,FBX031,PTK2,CDH5,DIAPH1,LAMB1 , SEMA
4D,JAM2 ,WNT5B, PPM1F ,HDAC2,APELA,TET1,PTPRG,NRP1,PRK
CA,MCC,BCR,FBLN1,RRAS2,BMPER, SRGAP3 ,MITF,EPHB2,MET,
CDH13,MAGI2,FLRT2,LAMA1,BMP7,DLG5,ZMYND8, PDGFC,ABL2
,SLI1T2,ERBB4,R0BO1, FRMD5,NTNG1 ,CAMK1D,PIK3R3,FER,CC
R2,STARD13,SPOCK3,SEMA4B,ROCK2 ,WASHC1, IGF1R,DNM1L

G0:00
40012

regulation
of
locomotion

8.76311
7442391
262e-8

MTOR,PLCB1,TAFA5,DLC1,RIPOR2,RDX,BCL2,ROB0O2,SPRED1,
CARMIL1,MCTP1,RIN2,ANO6 ,APC,DSCAM,CRKL,PTPRJ,DOCK10
,EGFR,USP14 ,ANGPT1 ,MACF1,SCAI ,NTRK3,C5,PHACTR1,FLT1
,PRKD1,PAK1,RAPGEF2,ARSB,ONECUT1,LDB2,CCL28,ADAM10,
HDAC9, IL1R1,APP,MTUS1,DOCK8 ,MAPRE2 , SEMA5A,VCL ,NTF3,
SLC8A1,PTPRR, SRGAP2C,SRGAP2B , KANK1 ,MAP4K4 ,CTNNA2 ,PA
K3,DUSP22 ,MAPK1 ,MGAT5,PDGFD,NRG3,NIPBL,LIMCH1,TPM1,
NF2,CTNNA1,TIAM1,PTPRK,SEMA3C,NAV3,AGO02, 1L34,BCAS3,
SYNE2,BBS2,SEMAGD, TNR,DOCK4 ,PTPRT ,ABL1,HDAC4,FGF10,
NRG1,PRKCE,PTPRO,EGF,PTPN2,PLXNA2 ,ARHGEF7 ,ATP8A1, SE
MA3E,GCSAML,STK10,EMILIN2,DOCK5,FUT9,PRR5L, TJP1,LDL
RAD4, IQSEC1,WDPCP ,SEMA3A,BMP2,UNC5D,RIN3, SEMA3D, REL
N,HMGB1,FGF9,DOCK1,SRGAP2,SLAMF1,ETS1,SMOC2,BBS4,KI
TLG,DACH1, IL6R,ROCK1,LYN,NTN1, INSR,YTHDF3,SNAI12,CD9
,CARD10,JCAD,TWIST2,BMP5,CSF1,PRKG1,LAMA3,TNN, IL33,
ROR2,ABHD2, TWIST1,AKT3,JAK2,ABCC8,NEDD9, I TGA6 ,MEOX2
,BRMS1L,CEMIP,CCBE1, ITGA4,MYOCD,MEF2C,ADGRB1 ,WNT7A,
PKN2,SDCBP ,NCK1,FGR,PPP2R3A,EPHA4 ,NUMB , ADAMTS9, FBXO
31,PTK2,CDH5,DIAPH1,LAMB1, SEMA4D , JAM2 ,WNTSB, PPM1F ,H
DAC2,APELA,TET1,GRM5,PTPRG,NRP1,PRKCA,MCC,BCR,FBLN1
,RRAS2,BMPER,SRGAP3,MITF ,EPHB2 ,MET,CDH13 ,MAGI2,FLRT
2,LAMA1,BMP7,DLG5,ZMYND8,PDGFC,ABL2,SLIT2,ERBB4,R0B
01,FRMD5,NTNG1,CAMK1D,PIK3R3,FER,CCR2,STARD13,SPOCK
3,SEMA4B,ROCK2, 1L16,WASHC1, IGF1R,DNM1L

G0O:00
44087

regulation
of
cellular
component
biogenesis

9.41186
7144620
245e-8

MTOR,PTPRD,SVIL,DLC1,PTPRA,RIPOR2,RDX,RP1,STXBP1,RA
LA, IL1RAPL2,ROB0O2,SDCCAG8,CDC42EP3,AUTS2,CARMIL1 ,RH
PN2 ,NEGR1,GPC6,CNTNAP2 ,MAP4 ,APC,PLPPR5,ARHGAP24 ,PTP
RJ,MACF1,NEK7,BCL11A,NTRK3,CRACD,SLC39A12,PAK1,EPHA
7 ,RAPGEF2,ADGRB3,LDB2,SEPTIN9, TBCD,ATF7IP ,APP,STAU2
,VCL ,ARHGAP44 ,SRGAP2C ,KANK1 ,MAP4K4 ,PAK3,DNM3,PRKCZ,
COBL ,SENP6,DUSP22,YAP1,SPIDR,CORO2B, LIMCH1 ,FMN1, TPM
1,NF2,AKAP9, SNX30,NAV3,DNAJC15,BCAS3,SYNE2,ABL1,HDA
C4,PRKAA1,LRFN5,RAP1A,MY010,GRI1D2,PEAKL1,NRG1,CLIP1,
ABCB7,MUSK,SETDB2,PRKCE, STXBP6 ,MTMR3, ARHGEF7 , AMBRAL
,C100RF90,TMOD2,LINGO2,VPS41,PLCEL1,TJP1,LDLRAD4 ,NPH
P4 ,PDLIM5,WDPCP ,RESF1,HMGB1,MDM1,UNC13B,RAP1GAP,KIF
15,MAP2,FARP1,CYLD,BBS4,PRKN, TBX20,PRKCH,CNOT6L ,KAN
K4 ,RALB,ROCK1,ARHGAP28, TENM2 ,NTN1,BMF,COLQ, ARFGEF1,
PDE4DIP,SNA12,BID,TRABD2B,SH3GLB1,SNX9,ACTR2,CLSTN2
,PRKAA2,VASP ,MORC2 ,NRXN1,ANLN,GAP43,SAR1A ,MTPN, IMPA
CT,PARK7,CEP120,CYFIP2,MEF2C,ADGRB1 ,WNT7A,SDCBP,NEC
TIN1,NCK1,NTRK2, IL1IRAPL1,0CLN,PTK2,MARK4 ,CDH5,MPP7,
FEZ2,CYFIP1,SEMA4D ,KIRREL1,SAX01,ASAP1,CCDC88A, ADAM
TS16,PPM1F,ADGRL2,SLF1,MAPK9,EPHB1,SPTB,NRP1,FCHSD2
,PRKCA,EPHB2, TOGARAM1,SACS ,AKAIN1,MET,CDH17 ,ATG5,FL
RT2,BMP7,DLG5,FHOD3,SLIT2,SYNDIG1,ANTXR1,NLGN1,ASIC
2,EFNA5,ESR1,HTT,FER,EPS8,ROCK2,STMP1,ATAT1 ,WASHC1,
HNRNPU , RAB3GAP2

G0:00
07167

enzyme-
linked
receptor
protein
signaling

1.05478
8981009
3185e-7

NOTCH2,BCAR3,PTPRD,ANKS1B,NLK,PLCB1,PTPRA,PRDM16,FB
N1,ZEB1,SPRED1,MYO1E,ALK,ERBIN,APC,CRKL,PTPRJ,EGFR,
ANGPT1,NEDD4 ,NTRK3,FLT1,NEO1,PRKD1,PAK1,EPHA7 ,RAPGE
F2,LRP2,RUNX2,FGF12,0NECUT1,BTBD11,GHR,COL4A2 ,NTF3,
PTPRR,KANK1,BMPR1B,PCSK6,ARNT , PAK3,PRKCZ,GRB10,DUSP
22,PPM1L,SHC4 ,MAPK1,PDGFD,NRG3,UBE20,GFRAL,CHN1,EFE




pathway

MP1,1TGB8,HIVEP1,PPARA,ADAMTS3, TIAM1,PTPRK, TMEM108,
BLK,MBDS,PTPRT,ABL1,PTPN12,PRKAALl,FGF10,LATS2,NRG1,
MUSK,FBN2,EGF,TR10,EXT1,LNPEP,SPRED2,PTPN2, ARHGEF7,
LTBP1,ZFYVE9,EPHAG ,EPN2,GFRA2,CCND3,PLCE1, TGFA,HIP1
,CRIM1,VAV1,LDLRAD4,BMP2,PSG9,SOGA1,LEMD3,FGF9,ZNF1
06,DSTYK,FAM83B,SMARCC1,SNX6,SMOC2, IDE,GAREM1 ,ATF2,
RGMB,NEU3,SLC30A10,PTPRE, TBX20,NGEF ,ARID5B,SNX25,AR
HGEF28,LYN,OVOL2, INSR,CUL5,NREP,ZDHHC17,JCAD,ENPP1,
BMP5,CSF1,GHRH,GRB14,SMAD5,ROR2,KL ,SOSTDC1, 1QGAP1,C
AMLG,NRXN1,PBLD,PEG10,JAK2,FSTL1,SVEP1,CREBBP,PRKCB
,NEDD9,CIDEA,BRMS1L,ABI11,CCBE1,MYOCD,CYFIP2,RBPMS2,
SDCBP ,NCK1,FGR,EPHA4 ,NTRK2, 1L17RD ,MVB12B,PTK2,CDH5,
CYFIP1,FAT4,CNKSR1,CCDC88A,FYN,HDAC2,DOK5,ZFYVE28,R
OR1,FUT8,TET1,1TGA8,EPHB1,PTPRG,PID1,NRP1,SAMD12, 1T
GA1,KIF16B,BMPER,EPHB2 ,MET,CDH13,STXBP4 ,MAGI2,FLRT2
,KALRN,BMP7 ,PDGFC, ERBB4 ,ROBO1 ,PRKCQ,EFNAS5,PRLR,PIK3
R3,FER,DMRT1,COL4A3,FSTL4,ZNF423, IGF1R

G0:00
09888

tissue
developmen
t

1.56280
5956929
967e-7

NOTCH2 ,MTOR, SGCD,BNC2,NEBL ,MYO9A,FTO,PLCB1,SVIL,ZFP
M2,TENM4,DLC1,ZDHHC21,RIPOR2,PDE4D,RDX,RALA,BCL2,AL
DH1A2,ROBO2,ZEB1,AKR1C3,RARB, SPRED1,MYO1E,USH2A, FOX
J2,ANO6,MLLT3,GPC6,S0X5,SETD2 ,ARHGAP24 ,EGFR,RFX3,PR
KACB,RNF220,S0X6 ,CECR2,CHSY1,RXFP1,EDAR,PAK1,EPHA7,
RAPGEF2,LRP2,DEUP1,RUNX2,CPS1,0NECUT1, TMEM38B,PRICK
LE2,SLC24A3,LDB2,GHR,LUZP1,COL4A2,SSBP3,HDAC9, TMC1,
SEMASA,VCL ,SLC8A1,BMPR1B,AKAP6, IFT57,COL27A1 ,MRTFA,
COBL,EBF2,YAP1,RIPK4,MAPK1,PDGFD,ZNRF3,LCE1F,MYLKS,
FMN1,PAFAH1B1,EFEMP1, 1TGB8,TPM1,NF2,RBFOX1,BIRC6,KL
F15,PPARA,NFIB,MRTFB,NR5A2, TIAM1 ,KAZN,SEMA3C,SLC24A
4,ALPK2,JARID2,ADGRV1,RYR2,BBS2,WNTOB,RANBP3L , SEMA6
D,COL22A1,CXADR,ATRX,XIRP2,ABL1,HDAC4,PRKAAL,RAP1A,
FGF10,TGM1,LATS2,NRG1,AP3B1,ZBTB16,SETDB2,PGMS, FBN2
,CD44 ,PTPRO,EGF,ALPK3,EXT1,SPRED2,PLXNA2 ,AMBRAL ,CNN
M4 ,SEMA3E,ALPL ,FHL2,LUC7L,EVC,SGCZ ,MYLK2 ,HMGA2 ,BCL1
1B,ECE1,TRPS1,TJP1,LDLRAD4 ,EGFLAM,MTHFD1L ,PDLIM5,BR
CA2 ,DNER,WDPCP ,SEMA3A,BMP2,PTCD2,BMP2K, SEMA3D, FGF9,
TDRD7,ESRP1,ETS2,PLS1,GL13,SLC9A4,LAMC1,ATF2,UMODL1
,BBS4,LAMC3,HIVEP3,COL5A1,CFTR,NELL1,KITLG,RCAN1,SE
LENON, TBX20,PCDH15,ARID5B,CDH23,PRKCH, IL6R, TFDP1,LC
E3B,TOX,MESD, YIPF6,ROCK1,CTSB,0VOL2,NTN1,HOXC13, INS
R,DMBT1,HECTD1,SHROOM3,SNAI2,ASH1L ,HOXC4,RXRG,FLNB,
CERS3,KRT6B, ENPP1,BMP5,WDR72,CSF1,KRT25,CTDP1,LAMA3
,CNMD, SMAD5, SLC40A1,MYCL , TNN,PSAP ,MED1,ATG4B ,KDM6GA,
ATRN,AJAP1,ROR2,KL,FAT1,1L10,PTH,SOSTDC1,VASP, IQGAP
1,YBX3,TWIST1,JAK2,FSTL1,SVEP1,CELSR2,GORAB,PCNA,AN
XA4 ,ALX4 ,USH1C, ITGA6,ATP2B1,0TOP1,EXT2,KRT6A,MEOX2,
GRXCR1,STAT1,MTPN,ABI1,MY018B, ITGA4,FBXL17,CSMD1,AS
B2,MYOCD,KRT85,MEF2C,RXRA,WNT7A ,PDE2A ,FBXW8,SDCBP ,N
ECTIN1,FGR,PPP2R3A,SPRR2D,LCE3D,EPHA4 ,EMP1,FNDC3A, A
DAMTS9,WNT2B,TNN11,POSTN,MEGF10, 1L17RD,CDH5,ANKRD6,
ARHGAP12,LAMB1,PCDH8,SEMA4D,FRMD6 , FAT4 ,RUNX1,AKR1B1
,WNT5B, SORBS2 ,NSUN2 ,ADAMTS16 , TNFSF11,ARL13B,HYDIN,H
DAC2,COL18A1,COL19A1,APELA,ROR1,CDH2, ITGA8,NTN4 ,EPH
B1,NRP1,POR,BCR,KIF16B,B9D1,BMPER,MACROH2A1,SGCG,ME
T,ATG5,NRAP ,MAGI2,GNAS, LAMAL1,GREB1L ,SERPINB7 ,ATRNL1
,BMP7,ASTN2,DLG5,BPTF,EYA1,FHOD3,SLIT2,EXOC4,ERBB4,
ROBO1,PBX1,MYH15,S1PA1L3,MGMT,ESR1,NTNG1,LOXL2,PRLR
,FOXB1,RAD51B,FER,EYA2,STARD13,SEMA4B ,ROCK2,PRDM1,D
MRT1,HSPG2,PTPRQ,STK3,HNRNPU,APCDD1,GL12,THRB ,AKAP1
3

GO:00
18193

peptidyl-
amino acid
modificati
on

1.87618
5873342
1855e-7

BCAR3,MTOR,ULK2,NLK,AGBL1,ZDHHC21,PDE4D,BCL2,EPC2,S
PRED1,GALNT1,ALK,AUTS2 ,MLLT3,EGLN3,MAP3K9,SETD2,PTP
RJ,KDM4C,EGFR,ANGPT1 ,NSMCE2,BCL11A,PTPN4 ,NTRK3, TUSC
3,FLT1,PRKD1,PAK1,EPHA7 ,NCOA7,SMYD3,RPTOR,GHR ,HDAC9
,APP,RPS6KA2,SAMSN1,DCLK1,NTF3,AURKA,ARNT ,TTLL7 ,DIP
2B,RANBP2,TRPC5,HHAT ,PRKCZ ,DIP2A,PHF19,SENP6,DUSP22
,MAPK1 ,MGATS5,KMT2E,,PDGFD,GFRA1,GALNT16,STK38, KANSL1




,EFEMP1,TLK1,NF2,ZDHHC14 ,AKAP9 ,KLF15,STK32B,JARID2,
I1L34,MELK, PARD3 ,MAPKAP1,P1AS1,BLK,ATRX,ABL1,HDAC4,0
XR1,SLC1A1,PRKAAL,TTLL5,MAST4,CAMK4 ,FGF10,PEAKL, LAT
S2,NRG1,MUSK,GALNTL6,SETDB2, PRKCE ,METAP1D,CD44 ,EGF,
SPRED2,RPS6KA3,PTPN2,STK38L ,PRMT8 ,HTR2A ,MARK2 , EPHAG
,HIPK3,CLSPN,NOS2 ,MYLK2,FOLH1 ,STK32A,CWC27,TGFA,EGF
LAM,CNTN1,FKBP5,NAA35,BRCA2,GALNT13,CDC42BPB,VRK1, T
PGS2,RELN,SH3BP5,DSTYK, SNX6,CNKSR3,ATF2,,KITLG, TADA2
A,CDC42BPA,PRKCH, IL6R,MKNK1 ,ROCK1,LYN,SUMO3,CHKA, IN
SR,NEK6,SUMO2,SNAI2,ASH1L ,ZDHHC17 ,NSD2,CSNK2A1,PPIL
6,EOGT,CLNS1A,KDM6A,ROR2,BANK1 , PRKAA2 ,PHF20L1 ,NRXN1
LHIPK1,TWIST1,AKT3,ALKAL2,JAK2,CREBBP, TNKS,PRKCB,BR
D4 ,NEDD9 ,MAST2 ,MAP2K6,AB11,CEMIP,PARK7 ,MAPK8 ,MTF2,N
CAPG2 ,MYOCD,PKN2 ,NSMCE1 ,MLLT1 ,NCK1,FGR,TOP1,EPHA4 ,N
TRK2,PTK2,SEMA4D ,NOS1AP,DPY19L2,PDCL3,FYN,DPY19L1,P
PM1F,UHRF2,HDAC2,SLF1,SH2D3C,DOCK3,ZFYVE28 ,MAPK9,ST
T3A,ROR1,GALNT2,FUT8,EPHB1,ZDHHC18,GRM5 ,RPS6KAS , NRP
1,PRKCA,ATPSCKMT ,POR, SUPT3H,BCR,MACROH2A1 ,EPHB2,CSN
K1G1,DPH6,PPIL2,MET,CAMK1G,ATG5,MYB,BMP7 ,KMT2C, PDGF
C,ABL2,EYA1,TTLL11,CNOT7,ESCO1,ERBB4,PRKCQ,NOS1,EFN
A5,NSD1,EHMT1,KDM4B, LOXL2,PRLR,ZDHHC11B,CAMK1D, FER,
SPOCK3,R0OCK2,PRDM1,ATAT1,NCOA6, IGF1R,PRKAG2,MORC3

G0:00
72359

circulator
y system
developmen
t

2.09575
7102982
9237e-7

NOTCH2,MTOR,SGCD, IMMP2L ,NEBL , TAFA5,ZFPM2, TENM4 ,DLC1
,ODAD2,ALDH1A2,FBN1,CHRNA7 ,ROBO2,RARB, SPRED1,ENPEP,
MYO1E,MINAR1,FOXJ2,RIN2,CRKL,SETD2 ,ARHGAP24 ,EGFR,AN
GPT1,S0X6,NTRK3,C5,FLT1,ADAMTS6,SLC39A12,PRKD1,RAPG
EF2,LRP2,ADGRB3,FGF12,LUZP1,COL4A2 ,ADAM10,HDAC9,RPS
6KA2 ,CACNALC,SEMA5A,SLC8A1, THSD7A ,AKAP6, IFT57 ,CALD1
, YAP1 ,MAPK1,PLG,PDGFD,NIPBL ,MYLK3, ITGB8,TPM1,PPARA,
SEMA3C,AGO2,ALPK2,DNAH11,JARID2,CPE,ANK2,BCAS3,RYR2
,ANKS6,LDB3,COL22A1,CXADR, XIRP2,ABL1,SLC1A1,DNAH5,R
AP1A,FGF10,NRG1,SETDB2,NXN,EGF,ALPK3,EXT1,SEMA3E, FH
L2,ANKRD17,EPN2,MNAT1,SGCZ ,ADAM12 ,MYLK2 ,EMILIN2 ,HMG
A2 ,ECE1,PLCE1,TGFA,TJP1,PDLIM5,WDPCP,BMP2,PTCD2, FGF
9,NFATC2,ETS1,GL13,SMOC2,DAW1,ATF2,BBS4,COL5A1,GTF2
1,RB1CC1,TBX20, IL6R,PTPRB,VAV3,ADGRG6 ,ROCK1,VCAM1,0
VOL2, INSR,HECTD1,SNAI2,RXRG,NSD2,CARD10,JCAD,BMP5,C
TDP1,ASB4,CNMD,DHRS3,SMAD5,VSTM4 , TNN,MED1 ,KDM6A, IL1
0,ANP32B,AIMP1,NRXN1,HIPK1,CACYBP,TWIST1,AKT3,SVEP1
,PCNA,PRKCB,ABCC8,AGO1,MEOX2,STAT1,MY018B,CCBE1,ASB
2,MYOCD,MEF2C,ADGRB1,WNT7A,PDE2A ,FBXW8, FLVCR1 ,NTRK2
,ADAMTS9,TNNI1,HS6ST1,PTK2,CDH5,FAT4 ,AP2B1,RUNX1,S0O
RBS2,PDCL3,ARL13B,COL18A1,APELA,CDH2,EPHB1,NRP1,PRK
CA,NRXN3,MB,B9D1,BMPER,EPHB2,SGCG,CDH13,ATG5,NRAP ,F
LRT2,LAMAL1,GREB1L,SERPINB7,BMP7 ,ADGRF5,EYA1,FHOD3,S
L1T2,ERBB4,ROBO1,ANTXR1,SLIT3,LOXL2,PIK3R3,CCR2,STA
RD13,ROCK2,PRDM1,RORA,HSPG2,NCOA6 ,COL4A3, STK3,HNRNP
U, IGF1R,GL12,AKAP13

G0:00
99173

postsynaps
e
organizati
on

2.10099
7571602
7933e-7

PTPRD, LRFN2,GPHN,CHRNA7 ,CRKL,DOCK10,NTRK3,EPHA7 , ADA
M10,STAU2,ARHGAP44 ,PAK3,DNM3,DIP2A,PAFAH1B1 ,CNKSR2,
TMEM108, TANC1,GRID2,MUSK,DGKB,CTNND2 ,ABHD17C, PDL IM5
,RELN,FARP1,MTMR2 ,NGEF , FRMPD4 , SHANK2 ,MESD, INSR, COLQ
, TANC2,GRIN2B,ACTR2,NRXN1,NEDD9 ,GAP43 ,WNT7A,EPHA4, 1
L1RAPL1,SHISA6,UBE3A,NOS1AP,FYN,CDH2,EPHB1,NRP1,EPH
B2,PPFIA2,KALRN,NLGN1, IGF1R

GO:-00
51641

cellular
localizati
on

2.23051
2802532
9082e-7

NSG1,EXOC1L,WwC1,ABCA13, IMMP2L, TRAPPC9,LONP2,UNC13C
,MX2,CLTCL1,SNAP25-

AS1,DPP10,ZDHHC21, 1TPR2,RIPOR2,PDE4D,RDX,STXBP1,ERC
1,RALA,EPS15L1,BCL2,MYO5A, FBN1,GPHN,COG5,GPR158,RIM
S1,PIK3C3,SPIRE1,CNTLN,EXOC6B,MYO1E, TRAPPC8,USH2A,C
EP192,RIMS2 ,MCTP1,ERBIN,FCHO2,CACNG2,GPC6,CNTNAP2 ,M
AP4 ,APC,MYO5C,CRKL, ILDR2,SETD2, TANGO6, TNIK,EGFR,RFX
3,DENND1A,ANGPT1,MACF1,DOCK2,NEDD4,GNPTAB,CRB1,BTBD
9,ZFAND6,DNAJC13,RABEP1,DGKI ,C120RF4,NUP214,TOM1L2,
CEP128,PRKD1,GRAMD1B,RAPGEF2,LRP2,ARSB, TMEM38B,AGK,
RANBP17 ,UBE2L3,PTPRN2,SYN2,SMYD3,HERC2,SEPTIN9,EPB4




1L3,KIF4A,NEDD4L ,ADAM10,APP,CACNAL1C,CACNB2,DCLK1,ST
AU2 ,MAPRE2,SYT1,VCL,ARHGAP44 ,NDUFAF2,CD2AP ,AURKA, PY
GO1,SLC8A1,ABCD2,FMN2,AKAPG,RAB8B,RFTN1,RANBP2,RAP1
GDS1,K1CS2,ERC2,DNM3, CUBN,SCP2,SYN3, IFT57 ,PRKCZ,,RYR
3,MCPH1,RAB27B,CNST, YAP1,SEM1,VPS35L ,MAPK1,CADPS2,A
BCD3,RABGAP1L,SGTB,ADAM22 ,COPB1,UBE20,ANKFY1,SYCP1,
NIPBL,SLC16A1,SPIDR, 1PO11,COR02B,PAFAH1B1, TM7SF3,ST
ON2,VPS13D,TLK1,NF2,ZDHHC14,CTNNAL,AKAP9,SNX30,SYNJ
1,RSRC1,PTPRK,PARD3B,VPS13C, TMEM108 ,DNAH11,JARID2,R
AB22A,DNAJC15,AMPH,CPE,ANK2,ADGRV1,BCAS3,RYR2,SYNE2
,BBS2,RANBP3L ,NKG7,NBEA,DUSP16,USP8,PARD3,TBC1D5,BL
K,DST,ATRX,ABL1,SLC1A1,PRKAAL1,FHIP1A,ANO4,CCDC91,EI
PR1,DNAH5,NBAS,RAP1A,MY010,GPC5,PLEKHA8,FGF10,GR1D2
,LATS2 ,NRG1,GSG1L,ASPM,AP3B1,SYNE1,ZBTB16,MUSK, SH3G
L3,PRKCE, SLMAP ,DENND4C,CEP83,FBN2,EGF ,STXBP6,PEX14,
IFT43,SCG5, TRIM5,ATXN3,HTR2C,RIC3,CLEC16A,LTBP1,ZFY
VE9,0PRM1,ABCC4,HTR2A,CYBRD1,STAC, TAF3,ABHD17C,MSH2
,APBA2 ,MAIP1,TNPO3,NOS2,TTC7B,MDFIC,MYLK2,ANK3,COG2
,VPS41,LYPLAL1,TRAPPC11,ANKFN1,HIP1,PRR5L,VPS37A,EFR
3A,TIP1,NPHP4 ,PACSIN2,SNX3, BHLHE40-
AS1,BRCA2,DISC1,WDPCP,SLC10A7,LRP1B,STX12,ATP9A, TRA
K1,EVI5,SCN11A,MSR1,VRK1,GNAI1,MYRIP,SLC15A5,RELN,N
UDCD3,AP4E1,FGF9,POLR2M,MYOM1,UNC13B,TTC21B,PLS1,SN
X8,SEC23B,NIN,CCDC186,GL13,SNX6,PACS1,MCTP2,MAP2,DA
W1,PEX6,RRBP1,ATF2,BBS4,KI1AA0753,CFTR,KPNAL1,CSEL1L ,D
OP1B,TBC1D13,PHAF1,SELENON,NMD3,AKAP10,REPS1,PRKN,M
TMR2,LYST,GRIN2A,JPH1,ATXN1,PRKCH, FRMD4A ,ALS2 ,SNX25
,FBLN5,KCNQ3, TSPAN33,LRBA,MAP7 ,USP7 ,MON2 ,MESD, I TSN2
,SYBU, YIPF6,MYO1D, SEC24D,ROCK1,LYN,SEL1L ,SUMO3,SLC1
5A2,NTN1,RRAGD,BANP,CRACR2A ,NP1PA1,DMBT1,HECTD1, SHR
OOM3,XRCC4,COLQ,ARFGEF1,BID,PIGK,RPH3A, TANC2 ,UFD1,T
RIM58,TOM1,ZDHHC17 ,NSD2,FYCO1,SH3GLB1,CARD10,TMED3,
IFT81,RASGRP1, IGSF11,SNX9,WDR72,NUP37,BCL2L1,HCN1,S
YNJ2,ABCG1,SLC40A1,FAM149B1,PSAP ,MICALL2 ,MED1,ATG4B
,PCNT, 1L10,ACTR2,SFPQ,PRKAA2 ,NDC80, PACRG,MAP6,PLA2G
4A,SCFD2,KIFC1,CAMLG,SREBF2,ANP32B,FYB2,NRXN1,PCID2
,SNAP91,CENPE,JAK2,SLC1A7 ,RPF2 ,MPPE1,CELSR2,TNKS, AR
L11,S1AH3,UFL1,NFKBIA,PRKCB,ABCC8 ,MIPEP ,ANP32A,USH1
C,NEDD9,NRBP1,MTCL1,GRIP1,TMOSF3,SAR1A, TRAPPC3,BBS9
,EXOC1,HEPACAM,SLC6A1 ,NDFIP2,SHROOM2 ,RN7SL483P,SLC6
All,CEMIP,PARK7 ,MAPK8, ITGA4,0AZ2 ,BCAP29 ,UBE2J2,ADCY
AP1R1,NDC1,TMISF4,RAPGEF4,CEP120,ARL4C,MEF2C ,WNT7A,
NDFIP1,CHAMP1,MAGEL2,RAB38,SDCBP,NECTIN1,FLVCR1,FGR
,CDCA8,TRIM23,SNAP29, INTS13,NUMB , ADAMTS9 ,RN7SL767P,
OCLN, SHISAG,,AKAP11,KTN1, IREB2 ,MVB12B,MARK4,CDHS5 , AP4
S1,CLDN18,MPP7,DIAPH1,SCAMP1,CYFIP1,SCG3, FRMD6,AP2B
1,HEATR5A, 1CA1,MTTP,SRP9,CCDC88A,NSUN2,BICD1,FYN,PP
M1F,ARL13B,XPO7,0DR4,SLF1,ALB,EHBP1,MAPK9,SLC39A8,A
SB3,CDH2, ITGA8,FBXL20,GPR137B,ZDHHC18,TBC1D1,PI1D1,N
RP1,FCHSD2, IFT46 ,RNF215,SLC14A1 ,MCC,BCR,NRXN3,KI1F16
B,ARFGAP3,TM9SF2 ,NSG2,B9D1,BMPER,,RABL2A,DPP6 ,MACROH
2A1,EPHB2,CD38,MY05B,RGPD4,PPIL2,AKAIN1,DLG2,ATP6VO
D2,PPFIA2,CDH13,STXBP4,CACNG3,ATGS5,MAGI2,VMP1,SLC1A
2,GNAS ,MFHAS1 ,NUP43,BMP7 ,ASTN2,DLG5,GAPVD1, TRAPPC10
,DDX6,VPS13B, TRAPPC6B,EXOC4 , FAM126A ,KCNIP4 ,ERBB4,FA
M3B,FAM126B,SYNDIG1,NUF2,RGPD2, SAMM50,SORCS2, TRDN,N
LGN1,NOS1,SLC6A3,ASIC2,EFNAS5,GAS2L1 ,RAB27A,KIF13A,A
P5M1,ESR1,DNAH9, IRAG2 ,HTT,ZDHHC11B ,HLA-
F,FER,EYA2,CCR2,0SBPL5,ANO2,AGAP1,ROCK2, TERB2,CDCAS
,RAB31,HERPUD1 ,WASHC1 ,HOOK3,BARD1,STK3,ZNF423,HNRNP
U,VTI1A,CEP72,RAB3GAP2,CADPS, TANGO2 ,AKAP13,MORC3, SE
PTING,DNM1L

G0:19
01888

regulation
of cell
junction

2.26844
6356211
928e-7

PTPRD,DLC1,PTPRA, IL1RAPL2 ,ROBO2,NEGR1,GPC6,CNTNAP2,
PTPRJ,MACF1,NTRK3,EPHA7 ,RAPGEF2,ADGRB3,APP,STAU2,VC
L ,MAP4K4 ,DUSP22,LIMCH1,FMN1,BCAS3,ABL1,LRFN5,RAP1A,
GRID2,PEAK1,MUSK, LINGO2,TJP1,NPHP4,PDLIMS5,WDPCP, FAR




assembly

P1,PRKCH,ROCK1,NTN1,COLQ,SNAI2,CLSTN2,NRXN1,MEF2C,A
DGRB1,WNT7A,NECTIN1,NTRK2, IL1RAPL1,PTK2,SEMA4D,PPM1
F,ADGRL2,EPHB1,NRP1,EPHB2,FLRT2,DLG5,SYNDIG1,NLGN1,
ASIC2,EFNA5,ROCK2

G0O:00
34220

ion
transmembr
ane
transport

2.55380
5575865
543e-7

UNC80,CACNA2D3,SLC17A1,SLC24A2 ,KCNH5 ,MICU2,SLC25A21
,SLC37A1,PI1EZ02,DPP10, ITPR2,PDE4D,BCL2,KCNMAL,,CHRNA
7 ,GABRB3,ANO6,CACNG2,SLC4A10,NEDD4,GRIK3,ATP2B2,TUS
C3,GABRB1,GRIA1,SLC39A12,SLC8A3,PRKD1,CHRM3, LRP2,FG
F12,GABRAG6, TMEM38B,SLC24A3, THADA,NEDD4L , TRPM1,SLC39
All1l,APP,SLC7A2,CACNALC,CACNB2,GABRG2,TMC1,SLC8A1,KC
NE4 , AKAP6 ,KCNK10,TRPC5,CLIC6,RYR3,HECW1,KCNJ1,TRPC7
,SLC16A1,NIPAL2 ,MICUL1,LRRC38,GRIK4,AKAP9 ,RASGRF2,KC
NS3,GRM1,GABRG1,DAPK1,SLC24A4 ,SCN2A ,ANK2 ,RYR2,SLC9OC
1,SLC36A1,ABL1,SLC1A1,SLC12A8,KCNH1 ,ANO4,GRID2,GSG1
L ,RASGRF1,ATP11C,ABCB7,PRKCE,SLMAP ,WNK2,ABCC9, P2RX6
,HTR2C,ALG10B,ATP8A1,0PRM1,ABCC4,HTR2A,CNNM4,STAC,C
NIH3,MAIP1,KCND2 ,AFG3L2,ANK3,NIPA2,TMC7 , TMEM163,ATP
6V1E1l,CACNAL1I ,KCNJ15,SCN11A,NETO2,RELN, SLC23A2,SLC3
9A6 ,KCNH8,SLC37A2,SLCOA4 ,,GABRR2 ,CNKSR3,GRIK2,LRRC8B
,CFTR,SLC30A10,SELENON,GRIN2A,JPH1, TRPM6,SLC12A1 ,KC
NQ3,SHISA9,SLC4A4,SCN10A,KCND3,KCNN3, LYN,SLC15A2,SL
C13A5,CRACR2A,CUL5,GRID1,COX5A,GABRG3,ZDHHC17 ,UTRN,
KCNC1,HCN1,GRIN2B,KCNK5,SLC40A1,SLC5A12,COX7A2L,LAS
P1,NRXN1,TWIST1,SLC1A7,TRPV5,ABCC8,CACNALE,ATP2B1,C
LCA4,0TOP1,SLC6A1,SHROOM2,SLC6A11,KCNJ18,CEMIP,CBLI
F,PARK7 ,ADCYAP1R1,ATP13A3,MEF2C,ATP6V1C2,ATP6V1B2,G
ABRAS5,SHISA6,TRPM7,GRIK1,DIAPH1 ,APOL1,SCARAS, SLC26A
2 ,NOS1AP,SLC9AS5,SLC5A1 ,ANO10,FYN,SCN8A, TMEM63C,NCS1
,ATPSPF,NALCN, TRPM3,SLC39A8,SLC16A9,HECW2 ,GRM5,ATPS
CKMT ,KCNJ6,DPP6 ,EPHB2, TSPAN13,ATP6VOD2 ,,CACNG3,ATG5,
VMP1,SLC1A2,GABRA2,KCNIP4,TRDN,NLGN1,NOS1,SLC6A3,AS
1C2,KCNQ5,CACNA2D1 ,HTT,SLC25A18,CCR2,ANO2,GRI1A4,CAT
SPER2 ,RGS7,CLCN5,SLC13A4 ,KCNAB1,ATP10A

GO:00
71495

cellular
response
to
endogenous
stimulus

2.57295
9194240
459e-7

NOTCH2 ,BCAR3,MTOR,NSG1,NLK,PLCB1,PTPRA, ITPR2,PDE4D,
RDX,MYO5A,PRDM16 ,FBN1,ROBO2,GABRB3,ZEB1,AKR1C3,RARB
,SPRED1,ALK,APC,CRKL ,SOX5,KDM4C ,EGFR,NCOR1,NEDD4 ,BC
L11A,SOX6,NTRK3,RXFP1,GABRB1,NEO1,PAK1,CHRM3,RAPGEF
2,LRP2,RUNX2,FGF12,CPS1,0NECUT1,CPEB4, TMEM38B, UBE2L
3,SMYD3,RPTOR,GHR,COL4A2 ,HDAC9,APP ,GABRG2 ,NTF3,SLC8
Al,KANK1,BMPR1B,PCSK6 ,AKAP6,RAB8B, LARP1,RAP1GDS1,PR
KCZ,GRB10,RYR3,DEFA3,DUSP22,YAP1 ,MAPK1,HRH2 ,PDGFD, U
BE20,SPIDR,GABPA,HRH4 ,GLP2R, 1TGB8,HIVEP1,CTNNAL, AKA
P9,KLF15,PPARA,NR5A2,PTPRK, TRERF1, TMEM108 ,BCAS3,RYR
2,BBS2,SMARCA4,USP8 ,MBDS,ELAVL4 ,ABL1,PTPN12,HDAC4,S
LC1A1,PRKAA1,RAP1A,FGF10,LATS2,PRKCE,ESRRG, DENND4C,
FBN2,CD44,PDE3A,EXT1,SPRED2,PTPN2,HTR2C,LTBP1,ZFYVE
9,0PRM1,HTR2A,GNAL,,CCND3,CRIM1,FBX032,LDLRAD4,BLM,B
MP2,PSG9,S0GA1,TBC1D4,LEMD3,FGF9,ZNF106 ,DSTYK,RAP1G
AP, SMARCC1,SNX6,SMOC2, IDE,GAREM1 ,ATF2,UMODL1,BBS4,C
FTR,RGMB,UBR1,CHRM5,SLC30A10,SELENON, PTPRE, PRKN, TBX
20,SNX25,R0CK1,LYN,VCAM1,CTSB,0VOL2 ,RRAGD,ARID1B, IN
SR,SNAI12,RXRG,NREP,ENPP1,BMP5,BCL2L1,SERPINB9 ,HCN1,
GRB14,SMAD5,MED1,KL,ACTR2,PTH,SOSTDC1 ,PRKAAZ ,ABHD2,
VSTM2A, 1QGAP1,NRXN1,PBLD,PEG10,JAK2 ,FSTL1,CREBBP ,UF
L1,PRKCB,ATP2B1,ASS1,0TOP1,CIDEA,EXT2,STAT1,BRMSI1L,
NR2C1, IMPACT ,PARK7, 1TGA4 ,MYOCD,ACACA ,MEF2C ,RXRA ,WNT
7A,RBPMS2,0R10H2,PDE2A,SDCBP ,WWOX,NCK1,EPHA4 ,NTRK2,
IL17RD,PTK2,CDH5,DIAPH1,CYFIP1,UBE3A,FAT4,PTGFR,FYN
,HDAC2,FUT8,TET1, ITGA8,GRM5,PID1,POR,KIF16B,NSG2,GN
Al4 ,BMPER,EPHB2,STXBP4,MAGI2,FLRT2,SLC1A2,GNAS,BMP7
,PDGFC,SLIT2,ERBB4,PRKCQ,EFNA5,GAS2L1,SLIT3,ESR1,CA
CNA2D1,PRLR,PIK3R3,FER,HRH1,ROCK2 ,RGS8,RAB31,GNG2,P
NPLA3,ZNF423,HNRNPU, IGF1R,THRB

G0:00
16192

vesicle-
mediated

3.18994
0367705

NSG1,EXOC1L,ABCA13,LRP12,TRAPPC9,UNC13C, TMPRSS2,CLT
CL1,MICAL3,RDX,STXBP1,ERC1,RALA,EPS15L1,MYO5A,SYT16
,COG5,RIMS1,PIK3C3,SPIRE1,EXOC6B,MYO1E, TRAPPC8,RIMS




transport

4265e-7

2,CARMIL1,MCTP1,FCHO2,RIN2,ANO6,CACNG2,PTPRJ,EGFR,D
ENND1A,ANGPT1,MACF1,D0OCK2,NEDD4,BTBD9,CECR2,DNAJC13
,RABEP1,DGKI,C120RF4 ,GRI1A1,PRKD1,PAK1,LRP2,LDLRADS,
TAFA4,SYN2,GHR ,NEDD4L ,APP,CACNB2,DCLK1,SYT1,ARHGAP4
4 ,NTF3,CD2AP ,FMN2,RAB8B,ERC2,DNM3,CUBN, SYN3,RAB27B,
CNST,VPS35L ,MAPK1,CADPS2 ,RABGAP1L ,COPB1,SYT10,UBE20
,ANKFY1,STON2,SYNJ1,PLA2R1,VPS13C, TMEM108,RAB22A,S0
RCS1,AMPH,DYSF,ANK2,BBS2 ,NKG7,TBC1DS,BLK,ABL1,SLC1A
1,PRKAA1,CCDC91,EIPR1,NBAS,RAP1A,NRG1,GSG1L ,AP3B1,S
H3GL3,PRKCE,USP33,CEP83,EGF,STXBP6,CLEC16A,ZFYVE9, A
BCC4,HTR2A,BIN2,CNIH3,APBA2,SH3KBP1,EPN2,GRK3,CD163
,ANK3,C0G2,VPS41,LYPLAL1, TRAPPC11,HHIPL1,HIP1,VPS37A
,VAV1,RUFY2,PACSIN2,SNX3,CACNAL1I ,DNER,SLC10A7,LRP1B
,STX12,ATP9A,TRAKL,EVI5,MSR1,TBC1D4,RIN3,BMP2K,,HMGB
1,AP4E1,PRG4,UNC13B,DOCK1,SNX8,SEC23B,SLAMF1,SNX6,M
APK81P1,CFTR,DOP1B,NEU3,PHAF1 ,REPS1,PRKN,MTMR2,LYST
,ALS2 ,USP7,VAV3,MON2 ,MESD, ITSN2,SOX30,RALB, YIPF6,MY
01D,SEC24D,ROCK1,LYN,CRACR2A, INSR,DMBT1,ARFGEF1, IGH
V3-

74,TOM1,PLPP4,ESYT2,CD9, TMED3,XKR5,ENPP1,RASGRP1, SN
X9,BCL2L1, IGHV2-

70D,SYNJ2 ,MICALL2,SCFD2,CAMLG,NRXN1,ENTHD1,SNAP91,P
EG10,MPPE1,ARL11,PRKCB,NRBP1,GRIP1, IGHV10R15-
9,SAR1A,CNIH1,TRAPPC3,XKR6,EXOC1, ITGA4,BCAP29, TMOSF
4 ,RAPGEF4 ,ARL4C,ADGRB1,WNT7A,MAGEL2 ,RAB38,SDCBP,JPT
2,FGR,TRIM23,SNAP29,C2, 1L1RAPL1,NUMB, ADAMTS9, COLEC1
2,STON1-

GTF2A1L ,MEGF10,MVB12B,PTK2,CD5L ,AP4S1,ARHGAP12 ,SCAM
P1,CYFIP1,UBE3A,AP2B1,SCARA5 ,HEATR5A,BICD1,FYN,ATP9
B,EHBP1,APELA,CDH2,FBXL20,NRP1,FCHSD2,RNF215,BCR,NR
XN3,ELMO1,KIF16B,ARFGAP3,NSG2,CUX1,EPHB2,CSNK1G1 ,MY
05B,MET,CDH13,CACNG3,ATG5,MAGI2,KALRN, TMPRSS15, GAPV
D1,TRAPPC10,WDR41,ABL2,TRAPPC6B, TMPRSS3,EXOC4,SYNDI
G1,NLGN1,RAB27A,KIF13A,AP5M1,LOXL2, IGLC3, IRAG2 ,HTT,
CAMK1D,HLA-F,FER,CCR2,0SBPL5, IGHV10R21-
1,RAB31,HSPG2,WASHC1,HOOK3,CLCN5,VTI11A,CADPS, IGF1R,
DNM1L

G0:00
45595

regulation
of cell
differenti
ation

3.53719
9777647
1997e-7

NOTCH2,BRINP3,MTOR,CNTN4 ,PTPRD, SMOC1,ULK2,FTO,PLCB1
,ZNF536 ,ZFPM2, TENM4 ,ZDHHC21 ,R1POR2,BCL2,FBN1,ROBO2,
ZEB1,RARB,SPRED1,USH2A ,ALK,FOXJ2,CARMIL1,RIN2,APC,D
SCAM, TCF4,CRKL ,SOX5,KDM4C, EGFR,RFX3,CDK12 ,MACF1,BCL
11A,S0X6, TMEM182,CDH4 ,NTRK3,PRKD1,EPHA7 ,SPEN, RAPGEF
2,LRP2,RUNX2,GHR,HDAC9,ZHX3,APP,STAU2,, SEMASA,VCL ,NT
F3,AURKA,KANK1,BMPR1B,AKAP6G ,ARNT ,PAK3,DIP2B, ITPKB, T
RPC5,PRKCZ,ABCA5,YAP1,BRINP1,MAPK1 ,GABPA,MYLK3, PAFA
H1B1,EFEMP1,NF2,RBFOX1,CTNNALl,PPARA,MEIS2,PRTG,SYNJ
1,TIAM1,SEMA3C,GATAD2B, IL34,ADGRV1,WNT9B,RANBP3L, SE
MAGD , SMARCA4 ,TNR,ABL1,HDAC4 ,DROSHA ,RAP1A,GL1S1,CAMK
4,FGF10,NRG1,ASPM,AP3B1,ATP11C,ZBTB16,ZNF675,SH3GL3
,FBN2,TRIO,PDE3A,LIMD1,SPRED2 ,RPS6KA3,PTPN2,PLXNA2,
HTR2C,ARHGEF7 ,AMBRA1,0PRM1,HTR2A, FANCA, SEMA3E , ANKRD
17,B1CRAL ,MOSMO,BCL11B,DOCK5,MBP, TRPS1,CRIM1, LDLRAD
4 ,HLA-

B,DISC1,SEMA3A,BMP2,RC3H2,PSG9,MSR1 , SEMA3D, RELN, HMG
B1,FGF9,NFATC2 ,ANKRD26 ,ESRP1,DOCK1,RAP1GAP,NIN,DRAX
IN,SMARCA2 ,ETS1,GLI3,SMARCC1,PCP4,MAP2,LAMC1,COL5A1
,NELL1,KITLG,DCC,RORB,DAB1,TBX20,DPF3,PRKCH, IL6R,HE
MGN, TOX,ROCK1,LYN,PLEKHB2,DTX1,0VOL2,NTN1,ZFHX3,DPY
SL5,ARID1B,CASZ1,SNAI2, TRIMS58,NREP, TWIST2,ENPP1,RAS
GRP1,BMP5,CSF1,CTDP1,ASB4,SMAD5S ,ABCG1,PRAME ,MYCL, TN
N,MED1, 1L33,AJAP1,ROR2,LMX1A, TMEM178A,1L10,ACTR2,PR
AMEF25,PTH,SOSTDC1,VSTM2A ,MAP6 ,ZBTB7C,ANP32B,PCID2,
TWIST1,JAK2 ,MELTF,UFL1,NFKBIA,ABCC8,NEDD9,0LFM4,STA
T1,PRAMEF2, IMPACT ,MYOCD,MEF2C,WNT7A,RBPMS2 ,MAP3K5,N
DFIP1,FBXW8,SDCBP,EPHA4 ,NTRK2, IL1IRAPL1,NUMB, ADAMTS9
,CD101,MEGF10,1L17RD,FBX031,PTK2,CDH5,NFKBID,CLDN18




,LAMB1,CYFIP1,SEMA4D,FAT4,RUNX1,GPR55,NSUN2, TNFSF11
,HDAC2 ,MAPK9,CRTAM,GPR137B,EPHB1,GRM5,NRP1,PRKCA, FA
IM,RC3H1,CHODL,POR,FBLN1,RAG1,CUX1,MACROH2A1 ,MITF,E
PHB2,MYB,KALRN, LAMA1, TIAM2,BMP7 ,NUDT21,DDX6,EYA1,SL
1T2,ROBO1,PBX1,NLGN1,EFNA5,TCF12,L0XL2,PRLR,CCR2,SE
MA4B,ROCK2,PRDM1,RORA,ATAT1,HOOK3,FSTL4,STK3,HNRNPU
,GLI12

G0:00
43087

regulation
of GTPase
activity

3.58764
6404531
0197e-7

BCAR3,MTOR,GARNL3,MYO9A,RIPOR2,RDX, FGD4 ,CRKL , ARHGAP
24 ,DOCK10,DENND1A,NTRK3,DGKI ,RALGPS1,RAPGEF2,RALGAP
Al,RAPGEF5,DOCK8 ,MAPRE2 ,ARHGAP44 ,NTF3,MAP4K4 ,RAP1GD
S1,RABGAP1L,TBC1D22A,CHN1,PAFAH1B1 ,RASGRF2,RGL1, TIA
M1,ARAP2,TBC1D9,BCAS3,TBC1D5,RAP1A,RASGRF1,ASAP2,PL
XNA2 ,ARHGEF7,VAV1, IQSEC1,EVI5,RALGAPA2,SGSM1, TBC1D4
,ARHGAP42 ,RAP1GAP,SRGAP2 ,BBS4,TBC1D13,NGEF,ALS2,D0OC
K9,VAV3,ARFGEF1,RALGPS2 ,RASGRP1,SNX9,PRKG1,RASGEF1C
, 1QGAP1,FICD,NET1,SIPA1L2,ZC3H15,NEDD9, ITGAG ,RAPGEF
4 ,EPHA4 ,NTRK2,PTK2,ARHGAP12 ,SEMA4D ,RASGEF1B,ASAP1,G
PR137B,TBC1D1,BCR,RGS6,MET ,KALRN,GNAS, TIAM2 ,GAPVD1,
WDR41,TRAPPC6B,SIPA1L3,EFNA5,RGS8,RGS7 ,RSU1,RAB3GAP
2

G0O:00
07423

sensory
organ
developmen
t

3.87242
9963251
375e-7

NOTCH2,BCAR3,BNC2,SMOC1,SCAPER,RIPOR2 ,RP1,BCL2,ALDH
1A2 ,FBN1,TENM3,ZEB1,RARB,SPRED1,USH2A ,MYO3B ,DSCAM, E
GFR,CRB1,CECR2,ATP2B2 ,NTRK3,FLT1,ADAM10,ABCB5,CACNA
1C,DCLK1,STAU2,TMC1,BMPR1B,MAPK1,NIPBL ,FAT3,PAFAH1B
1,ATF6,EFEMP1,NF2,MEIS2,ADGRV1,WNT9B, SMARCA4 ,SLC1A1
, TTLL5,FGF10,FBN2,SPRED2 ,NHS ,ATP8A2,BCL11B,ECE1,NPH
P4 ,WDPCP,BMP2,PDE6C, FGF9, TDRD7 ,CPAMD8 ,MDM1, ESRP1,PL
S1,GL13,MEGF11,BBS4,LAMC3,COL5A1,RORB,MYO3A,PCDH15,
CDH23,PDE6A,LRIG1,NTN1,HOXC13,PBX3,SP3,DZANK1,BMP5,
HCN1,CELF4,VSTM4 ,MYCL ,MED1,ATG4B,FAT1,TTC39C,ANP32B
,HIPK1,TWIST1,VSX1,USH1C,ATP2B1,0TOP1 ,GRXCR1, SHROOM
2 ,ADAMTS18,WNT7A,NECTIN1,PPP2R3A,EPHA4 ,GABRAS ,NTRK2
,WNT2B,FAT4 ,WNT5B, UNC45B,HDAC2 ,ROR1, ITGA8 ,XRN2,EPHB
1,RP1L1,NRP1,SDK1,BCR,B9D1,BMPER,MITF,EPHB2 ,EYA4 ,AT
G5,LAMA1,BMP7 ,EYAL1,PBX1,MYH15,SIPA1L3,SLC6A3,RPGRIP
1,PRDM1,PTPRQ,GL12,THRB

G0:00
50773

regulation
of
dendrite
developmen
t

4.38617
3813276
32e-7

PTPRD,ALK,CRKL, TNIK,NEDD4 ,BCL11A,RAPGEF2,ADGRB3,NED
D4L,STAU2,PAK3,TRPC5,HECW1,COBL ,FAT3,PAFAH1B1,ELAVL
4,ABL1,SDC2,KNDC1,RELN,DCC,DPYSLS5,BMP5,ACTR2,DGKG, F
BXW8,EPHA4, IL1RAPL1,FBX031,CYFIP1,SEMA4D,HECW2,CUX1
,EPHB2,KALRN,BMP7,CAMK1D,CSMD3

G0O:00
09987

cellular
process

5.95191
2435029
6e-7

EBNA1BP2,NOTCH2,BCAR3,BRINP3,MTOR,UNC80,CNTN4,CACNA
2D3,SPOCK1,NSG1,SGCD,EXOC1L ,WWwC1,SLC17A1,ABCA13, IMM
P2L,GARNL3,LRP12,PTPRD,SLC24A2 ,FREM1, TRAPPC9,BNC2,P
VT1,NEBL,LRRC4C,TMTC1,KCNH5,MICU2,SLC25A21,ANKS1B, S
MOC1,MYO9A,ULK2,NLK,LONP2,UNC13C, LRRC49,FTO,KSR1,MG
A,RFX7,SNHG14,ZNF236,PLCB1,ZNF536,TTC3,MX2,LIPI, TAF
A5,SVIL,TLN2,CLTCL1,SLC37A1,ZFPM2,PIEZO2 ,MICAL3, TEN
M4 ,NUBPL,L3MBTL4 ,SNAP25-

AS1,DLC1,TNRC6B,MGAM,DPP10,ZDHHC21,PTPRA, ITPRZ2,RIPO
R2,PDE4D,RDX,RP1,STXBP1,ERC1,RALA,NME7,SLC44A5,EPS1
5L1,IL1RAPL2,BCL2,MYO5A,0DAD2,KCNMAL1,SYT16,ARPP21,P
RDM16 ,ALDH1A2 ,ARHGAP26 ,FBN1,LRFN2,LPCAT2,GPHN,COG5,
CDH8,CHRNA7,DCDC1,GPR158,ROB0O2,PUDP ,RIMS1,PIK3C3,EP
C2,SPIRE1, TENM3,GABRB3,ZEB1,AKR1C3,CNTLN,CNTNAPS, SD
CCAG8,RARB,FGD4 ,EXOC6B,SPRED1,GALNT1,NAV2 ,ENPEP, SPA
G16,MYO1E,TRAPPCS8,PLPPR1,USH2A,CEP192 ,MINAR1,CDC42E
P3,RIMS2,PCMTD1,ALK,MICOS10,AUTS2,ADGRE1, PCDH7 ,FOXJ
2,CDYL2,CARMIL1,MCTP1,PJA2,FAM135B, THSD4 ,BABAM2,SV2
C,PAPPA2,GL1S3,FANK1,ERBIN,ERCC6L2,RHPN2,HACD2 ,ASTN
1,HLCS,FCHO2,RIN2,PARVB,ANO6 ,CACNG2 ,DLGAP1,NEGR1,ZN
F880,GLYAT ,MLLT3,EGLN3,GPC6,CNTNAP2 ,MAP4 ,MAP3K9,MYO
3B,PGBD5,MOCOS,SPON1,APC,ZMYM4 ,ZNF595 ,HHLA2 , TSHZ3,R
BFOX3,PLPPR5,DSCAM,MYO5C,RTN1,TCF4,CRKL, ILDR2,S0OX5,
SETD2,TANGO6, ERG, ARHGAP24 ,ZNF573, TNIK,SLC4A10,URB1,




PTPRJ,0CA2,KDM4C ,NEK4,DOCK10,TSHZ2 ,EGFR,ZNF280B, RFX
3,DENND1A,USP14,ANGPT1,CDK12,BACH1 ,MACF1,CTNNA3, PRK
ACB,NEK7,RGS3,NCOR1,RNF220,HMCN2,DOCK2,DIAPH3,ZNF40
7,UGT3A2,NEDD4 ,MYOF ,MAML2 ,MTRF1,SND1,SCAI ,GNPTAB,CR
B1,NSMCE2,BTBD9,BCL11A,S0OX6 ,FAM83F , TMEM182,PSMB2, SG
MS1,CECR2,GRIK3,ARMC2,CHSY1,FLI1,RPRD1A,PTPN4,CDH4,
B3GALT5,ATP2B2,NTRK3, LARGE1 ,RXFP1,C5,PDE1C, TUSC3,FB
XL7,ZFAND6,CYP2C9,PHACTR1,DKK2,FLT1,DNAJC13,ZNF648,
RFC3,RABEP1,ADAMTS6 ,ZNF382,GK, TASP1,CNTN3, THRAP3 ,MA
PKBP1,AOAH,NAT1,GABRB1,PSMA8,DGKI , INVS,C120RF4 ,EDAR
,GRIA1,CRACD,CAST,NUP214 ,NEO1,CNTN6,SLC39A12,CABLES
1,SLC8A3,MALRD1,TOM1L2,CEP128 ,NELL2,PRKD1,TPTE2, PAK
1,GMDS,EPHA7 ,CTNNAL1,NCOA7 ,KHDRBS2 ,CHRM3,ADSS2 ,GRAM
D1B,RALGPS1,SPEN,CHSY3,RAPGEF2,PELI2,LRP2,ADGRB3,DE
UP1,RUNX2,ARSB,FGF12,GABRAG,CPS1, TAOK3,0NECUT1,CPEB
4 ,TMEM38B, AGK, ADAMTSL1,CSTF3,BCKDHB, PRICKLE2 ,RANBP1
7,SLC24A3,SLC44A1 ,UBE2L3,LDB2,TAFA4 ,PPP2R2B,BTBD11,
PUM3,PTPRN2,SYN2,CCL28,SMYD3,PATJ, TYW1,HERC2,LRGUK,
TMEM241,GRM7 ,SEPTIN9 ,RETREG1,RPTOR,DNAH6 , TMEM117 ,GH
R,EPB41L3,KIF4A,THADA,COL4A2,AIG1,SSBP3,TMEM74 ,RALG
APA1,CELF2,RAPGEF5, TBCD,NEDD4L ,ADAM32 ,PPP1R12B, TRPM
1,ADAM10,HDAC9, ZHX3,UBA6-

DT,ATF71P,SLC39A11 ,UBE2G1, IL1R1,APBB2,PHACTR2,APP,S
LC7A2,ABCB5,ADK,RPS6KA2,,SAMSN1,KYNU, CACNA1C,KDM1B,C
ACNB2,KLHL13,MTUS1,PHKB,DCLK1,STAU2,GABRG2,DOCK8,TM
C1,MAPRE2,ZNF600,USP18,SEMAS5A,SYT1,VCL ,ARHGAP44 ,NTF
3,ACER2,PARP15,NDUFAF2,CD2AP ,ZNF723 ,AURKA,PARN, IGSF
5,TTC29,CFDP1,ST18,PYGO1,SLC8AL1 ,HERPUD2,SSBP2,PTPRR
,SRGAP2C,DTWD2,,ANKRD31,F1G4,DUX4, TAFA2 ,ABCG8, FRMD3,
UPP2,CCSER2,ECPAS, SRGAP2B , KANK1 ,KCNE4 ,MAP4K4 ,HIVEP2
,ABCD2,BMPR1B,FMN2,THSD7A,PCSK6 ,AKAP6 ,HOMER2 ,ZNF717
,CTNNA2 ,HADHB , ARNT ,RAB8B ,PAK3,RFTN1,PDE1A,ZNF257,TT
LL7,DIP2B,KCNK10,RANBP2,LARP1, ITPKB,TRPC5,RGS20,PDE
10A,UBE2E2,RAP1GDS1,HHAT,CL1C6,CHST8,KI1CS2,ERC2,DNM
3,NBN,CUBN,SCP2,SYN3, IFT57, INTS7 ,RBM47,SUSD6 ,PRKCZ,
CALD1,KLHL1,SPOP,BTLA,MAN2A2,GRB10,RYR3, TAF15,DIP2A
,MSH6 ,MCPH1 ,ARHGAP32 ,RAB27B,COL27A1,ZSWIM6 ,FER1L6,S
T8S1A5,CNST ,RGS9,HECW1 ,DEFA3,MBNL2 , ADAMTS17 ,ABCA5,P
HF19,MRTFA,TAF4B,COBL, SENP6,DUSP22 ,GALNT14,LMNTD1,P
DXDC1,EBF2,UBN1,SV2B,YAP1,ESS2,FRYL ,SEM1,NFIA,WDR70
,PPM1L,RIPK4,ZKSCAN5S,SHC4,VPS35L,BRINP1 ,MAPK1 ,MGATS
,CADPS2,KCNJ1,CADM2,HRH2 ,ABCD3,RABGAP1L ,SGTB,DNAH14
, TRPC7,ADAM22 ,USP25,CRISPLD2,KMT2E ,ALCAM, PLG, PCGF5,
PDGFD,COPB1,SYT10,ZNRF3,DNAJC21,CA5A , XXYLT1,PPP1R1C
,ABLIM1, ITGBL1,ARHGEF17 ,NRG3,UBE20,SFMBT2,ANKFY1,NC
AM1,GFRA1,SYCP1,NIPBL,RNF17,SLC16A1,SPIDR,GALNT16,N
IPAL2,P14K2B,RNGTT, IPO11,EWSR1,MTMR10,GABPA,FAT3,MI
CU1,ZNF735,COR02B,CARD18,CHD6,STK38,LCEL1F,PTPN13,CH
N1,HRH4,SORCS3,MYLK3,ACSBG1,KANSL1,GLP2R, LIMCH1 , FMN
1,MBNL1,PAFAH1B1,ATF6,EFEMP1,TLL1,ZNF684,TM7SF3,DCA
F1,1TGB8,STON2,VPS13D,CCNG2,TLK1, TPM1,NF2,LRRC38,AV
L9,CNKSR2 ,MRPS22,GRIK4 ,RBFOX1,WDFY4 ,ZDHHC14 ,HIVEP1,
CORIN,CTNNA1,PPP1R9A,CDH7 ,MOB3B,BIRC6,AKAP9,KLF15,R
ASGRF2,PPARA,PPIP5K1 ,MEIS2,SNX30,LCLAT1,NFIB,KCNS3,
ERMP1,MRTFB,PPP6R3,PRTG,RGL1,SYNJ1,NR5A2, ADAMTS3,TI
AM1,MPRIP,ARAP2,GRM1,FOXJ3,UBE3D,KAZN,RSRC1,PTPRK, A
RHGEF12,GABRG1,ENAH, PAKS5,ST6GALNAC3, TRERF1,SF3B6,PA
RD3B,PCDH11Y,PPP2R5E,PDZRN3,PLA2R1,E1F3D, SEMA3C,DAP
K1,NAV3,SLC24A4,SEC14L1,FAR2,VPS13C, TMEM108,ACSM2B,
AGO2,WDHD1,STK32B,PHC3,MAGI1,ALPK2,DNAH11,JARID2,SC
N2A,RIC8B,RAB22A,SORCS1,DNAJC15,AMPH, GATAD2B, CPE ,PA
LS2,EVC2,DYSF, IL34 ,ANK2,STAG2,BRWD1, TANC1, THUMPDZ2,A
DGRV1,ZNF846 ,MELK,BCAS3,RYR2,SYNE2,BBS2 ,WNT9B,ZNF60
6,SLCOC1,CLPX,RANBP3L ,0R4F6 ,NKG7,SEMAGD ,A1F1L ,NBEA,
ASAH2B,SHOC1,DUSP16, SRFBP1, SMARCA4 ,MRPS35,CDH11, USP
8,LDB3,FABP7,PARD3,SLC36A1,MAPKAP1,EFTUD2,TNRC6C,PI




AS1,TBC1D5,SPG21,UBE2R2,BLK,COL23A1,RBM6,EBF1,TNR,C
OL22A1,GRM8,0LA1,DST,CXADR,DOCK4 ,MBD5,ATRX,NUAK1,PT
PRT,XIRP2,ELAVL4,ABL1,AGPS,MX11,PTPN12,HDAC4,0XR1,S
LC1A1,PRKAA1,SDC2,GAS2,SLC12A8,KCNH1, ITGB3BP ,MRPS27
,LRFN5,RIMBP2,CRTAC1,FHIP1A,CREG1,DROSHA,PRELID2,TT
LL5,APBB11P,ANO4,L3MBTL3,DMXL2,CCDCO1,EIPR1,APLF,NF
AT5,ADAMTS14 ,MAST4 ,DNAH5,GUCY1A2 ,NBAS,,CDH18,PSMF1,A
TE1,SLFN11,RAP1A,GLIS1,ACSS3,MORC1,LYRM4,MY010,SLC4
6A3,GPC5,TOX3,ZNHIT6,CAMK4 ,BAZ2A ,MANBA ,, PLEKHA8 , INPP
5A,CPSF3,FGF10,FBXL13,ZC3HAV1,UQCC1,GRI1D2,CDHR3, GAL
C,TGM1,PEAK1,LATS2,NRG1, INO8OD,GSG1L,CLIP1,ASPM,AP3
B1,DENND2B,COL6AS,RASGRF1,PAH,ATP11C,ZNF438,ABCB7,S
YNE1,ZBTB16,MUSK,GALNTL6,KIR3DL2,ZNF675,GNG7 , SMARCA
D1,SH3GL3,ABCC12,SETDB2,RPF1,PRKCE, FOXK2,SLCO3A1,PG
M5,MED15,SLMAP ,NXN,WNK2 ,ESRRG,ZNF718,DGKB,USP33,DEN
ND4C,CEP83,CERS6,FBN2,CD44 ,RGS12,PTPRO, EGF,ALPK3,PR
RC1,DMAC1,ABCC9,P2RX6,TR10,PDE3A,EXT1,STXBP6,COL5A3
,NSMAF, LNPEP, LIMD1,PEX14,SPRED2,ADAMTS2 ,RPS6KA3,CTN
ND2,NHS, IFT43,ATP8A2,SCG5,MTMR3,PTPN2, TRIM5 ,PLXNA2,
POC5,MCF2L ,0R4F15,ATXN3,RFC1,ST8SI1A6,HTR2C,RI1C3,CLE
C16A,SLC2A3, ARHGEF7,CD96 ,ALG10B,ATP8A1,AMBRAL,LTBP1
,STK38L ,ZFYVE9,GALNT10,KDM7A,OPRM1,ABCC4 ,PRMT8,HTR2
A,BIN2,PLCXD3,FANCM, FANCA,CYBRD1,CYP4A11,DAZL , INPP4
B,MATN2,FARS2,GTF2F2,PPP2R2C,CNNM4 ,KREMEN1, STAC, SEM
A3E,TAF3,RPRD1B,MARK2 ,GCSAML ,GMPR, TMEM67 ,RCL1,EBF3,
ALPL ,ZNF33B,LPP,C100RF90,FHL2,ABHD17C,ADGRA3,CNIH3,
PUM1,TMOD2 ,HERC1 ,MSH2, IGF2BP3,GNAL ,CDIN1,EPHAG , ANKR
D17 ,APBA2,COL6A6 ,MAIP1,LINGO2,ZNF397,SH3KBP1,ATL1,S
LC2A13,LUC7L,RELL1 ,HIPK3,CDKN2C,EPN2,KCND2, TNPO3,EV
C,SNRPN,ABCA10,GRK3,CPXM2,KNDC1,SPSB4 ,CLSPN,NOS2,Bl1
CRAL ,AFG3L2,CPNE4,STK10,MOSMO,GFRA2,TTC7B,MNAT1, TME
M116,RBBP8,MDFIC,SGCZ,TMTC2,CFAP61 ,ADAM12 ,MYLK2 , ANK
3,SNTG1,NIPA2,TMC7 ,EMILIN2,XYLT1,HMGA2 ,MYOM2,C0G2,G
BP6,CCND3,BCL11B,VPS41,FOLH1,DOCKS,ECEL,ZIM3,STK32A
,CREM,LYPLA1,MBP,AK8,LINC0O1151,TRPS1, TRAPPC11, TMEM1
63,CWC27,PLCEL1,TGFA, IL17RA,ANKFN1 ,HIP1,CRIM1,XPNPEP
1,FUT9,PRR5L,GXYLT2,VPS37A,GSR,PCDH9,ATP6V1EL1,UTP4,
CAPN5,VAV1,CYP4Z1,CDH20,EFR3A ,MSRA,RUFY2,MYT1L , FBXO
32,ZNF160,TJP1,LDLRAD4 ,NPHP4 ,EGFLAM,PACSIN2,CNTN1,H
LA-

B, TARS3,FKBP5, IQSEC1,HSF5,MTHFD1L ,SNX3,CACNALl ,NAA3
5,ZNF367,PDLIM5,BHLHE40-
AS1,KCNJ15,CEPT1,BRCA2,AQR,DISC1,ZBTB2,GALNT13,EXD3
,DNER,BLM,ASB7 ,WDPCP ,NRK,SLC10A7 ,SEMA3A ,MAG13,HSF2B
P, INTS8,NAP1L4,LIN54,LRP1B,ADCY10,PSG8,STRN,AGL,0R9
Q1,ZNF121,ANKRD30BL,STX12,PHACTR3,BMP2,RC3H2 ,MYLK4,
UNC5D,ATP9A, TRAK1 ,WDR26,PSG9,CDC42BPB,SOGA1,EV15,DS
E,PTCD2,SCN11A,MSR1,VRK1,GNAI1,RALGAPA2 ,ZC3H14 ,NCAM
2,GF11B,TBC1D4,RANBP9,RESF1 ,MYRIP,TTR,RIN3,MS12,BMP
2K,DNAL1,SLC15A5, TMEM161A,SEMA3D,ASXL3 ,NETO2,PDEGC,
CABIN1,POLR3A,LEMD3,RELN,ARHGAP42 ,HMGB1 ,GNAQ, TUBGCP
3,NUDCD3,CDS2,AP4E1,FGF9,NFATC2,TDRD7 ,SH3BP5,UST ,RT
TN,MDM1,SLC23A2,POLR2M,ZNF106 ,MYOM1 ,ZNF567 ,CLVS1,TR
AF3,ZNF462 ,ANKRD26 ,ESRP1,UNC13B,TTC21B,ETS2,UBAP2L,
GEMINS,ZNF875,DSTYK,UIMC1,DOCK1,B4GALT6,LRRFIP1, TSP
AN2 ,PFKFB4 ,RAP1GAP,PLS1,SRGAP2, IKZF2,SNX8,SEC23B, SL
C39A6,NIN,HAUS6 ,,DRAXIN,DNAH8, TRIT1,ATF1,GADL1,CCDC1
86,SLAMF1 ,KCNH8 , SMARCA2 ,ETS1, FAM83B,GL13,CGAS ,MEGF1
1,SMARCC1,NHSL1,SNX6,AFF3,SLC37A2,SLC9A4,GABRR2,SMO
C2,PACS1,PCP4,CNKSR3,CASP5,VENTX,GRIK2, IDE,WDR12 ,MC
TP2,KIF21A,KIF15,PRDM10,CULL ,MYEF2,ZFYVE26,ZNF431,R
ERE,PSD3,MAP2,BTAF1,GAREM1,DAW1 ,MYL1,PEX6,LAMC1,ZNF
618 ,NEK10,RRBP1,FARP1,TDRD5,MOB1B,PIGN,ATF2,NDUFAF6
,GOLGA8B ,HIRA,CYLD,UMODL1,BBS4,ADARB2,LRRC8B ,MAPKS8I
P1,GOLGA6B ,MX1,CLVS2,THSD7B, LAMC3,PSG6 ,HIVEP3,COL5A
1,GABBR2,PSIP1, ITGA9,KIAA0753,CFTR,KPNA1,CSE1L ,NELL




1,D0P1B,ME2,TBC1D13,UBASH3A,COL14A1,RGMB,NEU3, PHAF1
,CEP44 ,MRPL13,KITLG,ZZEF1,DNAJC7 ,ATP10B,CAMTAL,UBR1
,DCC,MYT1,RNU2-

47P,SMPDL3A, CHRM5, GOLGAGD ,MAP4K3 ,HS3ST4,YLPM1,SLC30
A10,RCAN1,GTF21,RORB,CHAF1A, TADA2A,DAB1 ,MED27 ,ZNF20
8,SELENON,RB1CC1,NMD3,MYO3A,AKAP10,UBE2E1,PTPRE,REP
S1,PRKN,AGMO,MTMR2 ,ZNF608,SH3PXD2A,SPSB1,CDC42BPA, T
BX20,SP110,DLGAP2,AFAP1,MAPK10,DACH1,PCDH15,PNPLA7,
ZNF541,DPF3,LGI12,LYST,NGEF,HEPHL1,GRIN2A,ARID5B, ZBE
D9,H2BC15,JPH1,TXNRD2,ATXN1,WSB1,USP43,TRPM6,CDH23,
LALBA,PRKCH,PKP1,HUNK,SLC12A1,FRMD4A, TG, IL6R, FRMPD4
,PEPD,ALS2 ,RACGAP1,NLRC5,ZNF627 ,0R51E1,ACO1,TFDP1,D
HRS11,CNOT6L ,MKNK1 ,HEMGN, KANK4 ,DOCK9, SNX25,DMC1, FBL
N5,0SCP1,LCE3B,KCNQ3,TOX,POLR1D,SHISA9,SLC4A4 ,PTPRB
,GOLGAGC,ZFP90,TRMT61B,CATSPERG,PDEGA,COPS8, TSPAN33
, TBATA,ZNF124 ,SCN10A,LRBA,RBMX2,SHANK2,ST8S1A1 ,MAP7
,USP7,VAV3,PSMA1 ,MON2,ENPP3,PLAGL1,KCND3,HAAO,FAH ,M
ESD, ITSN2,S0X30,PTGFRN,MOK,SYBU,KIR2DL4 , ARHGEF28,RA
LB,NPAS2 ,ADGRG6, YIPF6,CFAP74 ,KCNN3,MYO1D,SEC24D,PPA
2,FAR1,CA1,ROCK1,LYN,VCAM1,SEL1L ,ARHGAP28 ,ARHGAP31,
ZNF780B,CTSB,EIF2B3,TTC37,SLC44A2,GSTA3,SUMO3,SLC15
A2,ZNF169,PLEKHB2,KIF11,DTX1,BZW1,TENM2,0VOL2 ,PIWIL
3,ZBTB33,ADA2,NTN1,CHKA,PLCB4 ,MMP16 ,PRUNE2,ZFHX3, FA
NCL,DPYSL5,SLC13A5,ZNF44 ,RRAGD, BANP ,SUPT16H,ARID1B,
HOXC13,CRACR2A,RNF152,BAZ1A,CASZ1,0TUD7A, INSR,NPIPA
1,CUL5,DMBT1,0R7A17 ,BMF,YTHDF3,TFF1,DEDD2 ,NEK6 ,HECT
D1,GRID1,SHROOM3,XRCC4,COLQ,SLC52A1 ,HDAC11 ,NMU,DDHD
1,PBX3,SUM0O2,HS1BP3,ZNF292 ,ADAMTS19,DPYD, ARFGEF1,PD
E4DIP,GAST,POGK,SNAI2,ASH1L , IGHV3-

74 ,HOXC4,BI1D,S1AH2,PIGK,0SBPL10,RPH3A,TANC2,PGAP4 ,Z
BTB80S,COX5A,ABCA4,TRABD2B,UFD1,RXRG,SP3,DRAM1, ERN2
,GABRG3,ZNF879 ,MBTPS2,FLNB, TRIM58, TIAL1,TOM1,ELF2,P
LPP4 ,NREP,ZDHHC17 ,NSD2,FYCO1,CERS3,ESYT2,SH3GLB1,PT
AR1,SLC22A14,CD9,CARD10,LTN1, TMED3,KRT6B , XKR5,RALGP
S2,JCAD,TWIST2,0R4K2,CTIF,SAMHD1, IFT81,ENPP1,ENTPDS
,UTRN,MOCS2,RASGRP1, IGSF11,SNX9,TP53111,CDH26 , TMEM2
25,DZANK1,ANAPC1,PXDNL ,UCK2 ,NDRG2,CSNK2A1 ,BMP5, PWWP
3A,WDR72,KCNC1,CSF1,GHRH,PPIL6,EOGT ,HDGFL3,NUP37,BC
L2L1,SERPINB9, SCAF4,SPATA48,KRT25,CTDP1,HCN1,PRKG1,
LAMA3,HS6ST3,ASB4,GRIN2B,ST13,GRB14, INO80,FANCB,GPR
156, IGHV2-

70D ,CLNS1A,CNMD,DHRS3,KI1F21B,SMAD5,CELF4,SYNJ2, TCER
G1,ABCG1,0R4C46,FOXN3,KCNK5,VSTM4,SLC40AL , PRAME ,,HAD
HA,MYCL,TNN,FAM149B1,CABYR,CIDEC,PSAP,LPGAT1,PSMAS,
MICALL2 ,MED1, IPCEF1,NSUN6,ATG4B,CDC14B,PCNT,SLC5A12
,KDM6A,ATRN, 1L33,AJAP1,GPRC5C,ROR2,CFH, PPP2R2A, ZNF5
21,NPL,KL,RASGEF1C,BANK1,CSDE1,FAT1,HGD, LMX1A, TMEM1
78A,1L10,TSPAN11,ACTR2,0R1L6,SFPQ,SCML2 ,PRAMEF25,R1
OK1,CLSTN2,HDHD5,TTC39C,PTH,SDF4,SOSTDC1, TOP3B, PRKA
A2 ,CSF2RB,DIRAS2,SKA1,GLYATL1,NDC80,QS0X2,SOHLH1,LA
RP6,PACRG,ERO1B,PHF20L1,ABHD2, ITPRIP,VSTM2A ,MAPG ,VA
SP,PLA2G4A,ETV6,TACC2,SCFD2,RAB12,SNRPC,KIFC1,SLC25
A52,1QGAP1,RPS12,CAMLG,COX7A2L ,ZBTB7C, TEAD1,MORC2,S
REBF2,ANP32B, YBX3,AIMP1,LASP1, THNSL2,FYB2,NRXN1,PCI
D2,HIPK1,ZNF234,C1SD1,ZNF518A,DGKK, FRY,SNAP91,CD70,
CYP4F22,CIBARL,PBLD,FICD,CACYBP,CADM1,SSPN,CENPE, PE
G10,LMX1B,NET1,SIPA1L2,TUBB6,NGDN,ELOC,ANLN, TWIST1,
RNU6-1150P ,AKT3,ALKAL2 ,RNU1-
51P,JAK2,SLC1A7,VSX1,RPF2,FSTL1,CHCHD6,ZBTB38 ,MPPE1
, 1SX,BPNT1,SVEP1,MADD,HCRTR1,RBM19,PTGS1,PATL1,ZNF2
87,CELSR2,ZNF449,PRSS2 ,FH,TDP1,CREBBP ,MELTF ,MRM1, TN
KS,ARL11,SG01,GORAB,PCNA,SIAH3, TRPVS5,UFL1,ADAMTS5,G
LYATL2,NFKBIA,PRKCB,0R2T3,G0T2,NTM,KIF6,ABCC8 ,MIPEP
,PCDH11X,ANXA4 ,MT1HL1,CACNAL1E,ZC3H15,ANP32A,RFC2,SM
TN,ZNF354C,ST6GAL2,ALX4 ,RNU6-
113P,RTRAF,USH1C,BRD4,ZBTB21,SERBP1,SMPD4,NEDD9,OLF




M4 ,NRBP1, ITGA6,ATP2B1,GAP43,SLC14A2,1ARS2,CLCA4,DGL
UCY,ATP1A1-AS1,NOXRED1,ASS1,MTCL1,GRIP1, IGHV10R15-
9,CTNNBL1, TMOSF3,ADGRE3,SAR1A,ADCY9,EML1,PPP1R17,CN
IH1,MAST2,HPSE2,BTG3,ZNF528 ,ERLIN2,GOLGA8J,ZNF611,T
RAPPC3,XKR6,0TOP1,ADAMTSL3,CIDEA,PCMTD2 ,ARFGEF3,ZBT
B49,BBS9,EXT2,EXOC1,HEPACAM,KRT6A,STOX2,AGO1,FRA10A
C1,PDP2,MEOX2,SLC6A1,GID8,ELL2,GRXCR1,SDS,SNAPC3,ST
AT1,BRMS1L,NDFIP2,NR2C1,MAP2K6,CMTM7 ,DGKG,SHROOMZ2 ,R
N7SL483P,SLC6A11,KCNJ18,MARCHF6,GATAD1 ,MTPN,ABI1,MY
018B,NECTIN4,ARMC6,CEMIP,PRAMEF2,POU6F2, IMPACT ,CBLI
F,CCBE1,PARK7,ADAMTS18 ,MAPK8, ITGA4,TOP3A,0AZ2 ,E1F3F
,BCAP29,PPME1,MED12L ,ZSCAN30, FBXL17,UBL7,POU1F1,UBE
2J2 ,ADCYAP1R1,PLA2G12B ,MTF2,NCAPG2 ,NDC1, TMOSF4 ,RAPG
EF4,0R6C75,FOXP2,ASB2,MYOCD ,HFM1,HMCN1,CEP120,MYH13
,ATP13A3,DHTKD1,ZSCANSC,CYFIP2 ,HNRNPM,ACACA,KRT85,A
SCC2,ST8S1A4 ,NDUFA10,ARL4C,EFHB,0R13C9,ARID3B ,MEF2C
,ZNF613,ADGRB1,RXRA,WNT7A,RBPMS2 ,ECHDC1 ,MAP3K5 ,NDFI
P1,SLC5A9,MAP3K4 ,WASF3,S100B,SERPINI2,PRDM13,FOX06,
ERI1,SUMF1,ZNF112,ATP6V1C2,CHAMP1,C160RF72,MAGEL2,P
KN2,RAD51AP1,SLC10A6,0R10H2,PDE2A,RAB38,LRRC2 ,DBF4B
,FBXW8,SDCBP ,NECTIN1,DSG1,JPT2,SPPL2B,NSMCE1 ,ZNF813
,WWOX,ZBTB25,PASK,MLLT1,NCK1,FLVCR1,SCAF8,FGR,CWC22
,DRC7,CDCA8,PPP2R3A,DNMBP ,RNUG-
1007P,TRIM23,ATP6V1B2,CXCL2,TOP1, TINAG, SNAP29 ,MLLT1
0,C2,SPRR2D, IFNAR1,RNF8,GNG12,LCE3D,EPHA4 ,PPIP5K2,C
YTH4 ,EMP1, INTS13,GABRA5,MECOM,DNMT3L ,NTRK2, IL1RAPL1
,FNDC3A, ACSM2A,RSPH1 ,KHDC4 ,NUMB , LHX9 , ADAMTS9 ,RN7SL7
67P ,WNT2B,COLEC12,FRRS1,ZBTB10,PLEKHA3,0CLN,POSTN,C
REB5,SNRPD1,CD101,STON1-
GTF2A1L,SHISA6 ,MEGF10, 1L17RD,FBX031,EXTL3,AKAP11,TR
PM7 ,KTN1,GRIK1,PRKAB1,DTHD1, IREB2 ,MFSD9,MVB12B,HS6S
T1,PTK2,ERP27 ,MARK4 ,CDH5,CD5L , TPH2 ,RCAN2 ,ANKRD6 , AP4
S1,SCGN,NFKBID,ARHGAP12,CLDN18,ASCL3,MPP7 ,DIAPH1,FE
Z2,INIP,LAMB1,SCAMP1,APIP,CYFIP1,UBE3A,SCG3,HOATZ, A
POL1,PCDH8,SEMA4D,JAM2 ,DNAH10,PITPNC1,FRMD6 ,MC2R ,ZB
TB20,FAT4, IMPA2,LRMDA,CCDC162P ,ZNF66 ,AP2B1,RUNX1,AK
R1B1,C9,KIRREL1,WNT5B,RASGEF1B,AMFR,SAX01,SCARAS ,NE
NF,SH2D1B,SLC26A2,POMT2 ,HEATR5A,PTGFR ,ZNF845 ,PSTPIP
2,ZFYVE1,0R4L1,SANBR,ASAP1,SAMD13, 1CA1,PLCZ1,EDILS,
NOS1AP ,MTTP,SLCOAS,FCRLA,DIDO1,DPY19L2, TPTE,SORBS2,
PDCL3,SRP9,CNKSR1,CCDC88A,GPR55,NSUN2,SLC27A6 ,UBAP1
L,CHCHD2,GALNT18,HKDC1 ,ADAMTS16,SPAG6 ,ACOXL ,SLC5A1,
MDN1,CDC45,0R11G2,B1CD1,ANO10, TNFSF11,FYN,BUB1,KDM5
A,PCBP3,NLRP14,DPY19L1,ZNF705G, PPM1F ,GOLGA8F ,ADGRL2
,UNC45B,ARL13B,XP07,SDE2,0DR4 ,RBMS3,HYDIN,UHRF2,SCN
8A,HDAC2,AVEN,SLF1,SACM1L,GON4L ,TBX15,CNTNAP3, TMEM6
3C,SH2D3C,DOCK3, TRNAU1AP ,NCS1,COL18A1,GALNT17,CDH9,
ATP5PF ,ALB,DOK5,ATP9B,NALCN, UGP2 ,MTMR7 ,EHBP1 ,ZFYVE2
8,MAPK9,PABPC1,CRTAM,COL19A1,APELA ,MDGA2,STT3A, TRPM
3,SLC39A8,ROR1,SLC16A9,GALNT2,FUT8,TET1,ARNT2,ASB3,
HECW2,CDH2,CNTNS, ITGA8,SEL1L2,FBXL20,NTN4 ,RAD9A, XRN
2,PHLPP1,GPR137B,RNU6-

929P ,EPHB1,RP1L1,ZDHHC18,GRM5,DDX10,ADCK1,RA114 ,GDA
P1L1,SPOPL,ZNF705D,RPS6KAS,SPTB, TBC1D1,LRRC69,PTPRG
,P1D1,NRP1,MIDEAS,FCHSD2,SDK1,PRKCA,GBP4, 1FT46 ,MRPL
58,C0X10,ATPSCKMT , FAIM,RNF215,SAMD12,USP24 ,FAAP24 ,M
OGAT3,FHIT, ITGA1l,ZNF615,PCCA,CROT ,KLF12,RNF138,RC3H
1,NRIP1,CHODL,POR,ZNF850,ZNF235,ABCAG6,SLC14A1,EFL1,
MCC,ZNF738,SUPT3H,BCR, TUT4 ,NRXN3,ELMO1,RGS6,RERG, ZN
F215,TCERG1L,KIF16B,CDH12,PRIM2,SNRK,C140RF39,ARFGA
P3,TMOSF2,USP49,ELP2,CFAP70,FBLN1,STK36,NSG2,PAQRS5,
MB,RAG1,KCNJ6,B9D1,DGCR2,DNPEP,CYP4B1,RRAS2,GNA14,Z
NF678,BMPER,RABL2A,PRDM15,CUX1,DPP6 ,SRGAP3,SLC35F1,
ZNF420,MACROH2A1 ,MITF ,EPHB2, TSPAN13, TOGARAM1,, CSNK1G
1,SACS,BCL2L13,RNF11,CD38,EYA4,CHCHD3,DPH6,MYO5B,RG
PD4,PPIL2,CDK14,AKAIN1,MET ,MUC16,SPPL3,DLG2,CDH17,Z




NF705B,ATP6V0OD2,SPECC1,CAMK1G, IBAS7 ,METTL15,PPFIA2,
CDH13,MED13L,STXBP4,SERPINB2,CACNG3,ATG5,USP32,NRAP
,MAG12,SLC35F4,PRDM11,VMP1,UNK,AIFM3,FAM171A1 ,MLIP,
FLRT2,MYB,KALRN,ME3,ZNF704 ,SLC1A2,CHST3,GNAS, LAMAL,
MFHAS1,SERPINB7,CA10,CPQ,NUP43,TRIM9,ATRNL1, TIAM2,D
HX29, IGSF21,BMP7,TTC28,ASTN2,DLG5, TNFAIP8,ZMYND8 ,GA
PVD1,GABRA2,RNF217 ,KIRREL3,KCTD1,BTD,GOLGAGA,OR2T2,
DNAH3,ZNF74,BPTF,BTBD10,AK3,ZMYND11, TMEM25,NUDT21, T
RAPPC10,GRM3,KMT2C,DDX6 , ADGRF5,0R4N2 ,PDGFC,WDR41,DN
AH17,PLIN2,PPP1R13B,ELOVL7,EPB41L4A,ABL2 ,MMP26 ,MRPL
37,VPS13B, TRAPPC6B,BACE2 ,RFX2,PARPBP ,NECAB1 ,PKNOX2,
EYA1,FHOD3,PDzZD2,TTLL11,GOLGA8T,PRPF18,SLIT2,CMPK1,
TMPRSS3,EXOC4 ,RNU6-

835P,CNOT7,FAM126A,KCNI1P4 ,ESCO1,KCTD8,CCDC141,PLCL1
,ERBB4, IL20RB, FAM3B, FAM126B, GSAP, TRHDE, SYND1G1,ROBO
1,SAMD4A,PBX1, IRAG1,NPAS3,NUF2,PRKCQ,RGPD2,SAMM50, A
NTXR1,NDRG1,SORCS2,SIPA1L3,TRDN,MGMT ,ZNF679,NLGN1,C
TTNBP2,AK9,SHLD2,NOS1,SLC6A3,GLDC,CHD9,PRR16,ASIC2,
EFNA5,TCF12,GAS2L1,ARHGEF11 ,MTREX,VCAN,RAB27A ,NSD1,
EHMT1,SLI1T3,USP31,DTNA,KIF13A,AP5M1, FRMD5,ESR1 ,, DNAH
9,SLC25A48 ,MY09B ,NTNG1 ,KDM4B,CYP2C8,KCNQS5,LOXL2,CAC
NA2D1,NYAP2, IGLC3, 1QCJ-
SCHIP1,FRMD4B, IRAG2,ADGRG7 ,0RC4 ,SKAP2,PRLR,PIGB,AGO
3,HTT,LARS2,ZDHHC11B, FOXB1,RAD51B,CAMK1D,PIK3R3,SLC
25A18 ,MACROD2 ,CFAP44 ,CDKAL1,0PCML,CATSPERE ,AK2 ,HLA-
F,FER,ZNF302,EVA1A,EYA2 ,KATNIP,CCR2 ,RPGRIP1,STARD13
,PITPNM3,0SBPL5, INTS12,A2M,FGGY ,WDFY3,CHFR,ZNF721,P
CMT1,EPS8,0SBPL6,AUH, JAZF1,ZNF578,0ARD1,ZNF891, SPOC
K3,SEMA4B,NRF1, IGHV10R21-
1,ZNF14,ANO2,HRH1,PHC2,GRI1A4,AGAP1,ROCK2,PRDM1,RORA
,STMP1, 1L16,ATAT1,TERB2,NARS2 ,DMRT1,EIF4G3,CDCAS, PP
P1CB,CATSPER2,RGS8,RAB31,PDK1,HSPG2,PSMD2,PTPRQ,CSM
D3,HERPUD1,NCOAG , TRIM2 ,HSD17B2,COL4A3 ,WASHC1,ZFP30,
RGS7,HOOK3,KIF7,GNG2,PCSK2,FSTL4,CLDN10,BARD1,CLCN5S
,PNPLA3,STK3,DEPTOR, ZNF423,SLC13A4,C1QL3,RSU1,PNPLA
8,ZNF568,HNRNPU, LINC00240,VTI1A,CEP72 ,RAB3GAP2,CADP
S,APCDD1, IGF1R,KCNAB1,MEG8,PRKAG2,GL12,THRB, TANGO2,
LSAMP ,AKAP13,MORC3,ATP10A, SEPTING ,DNM1L

G0:20
00026

regulation
of
multicellu
lar
organismal
developmen
t

0.00000
1146163
1116736
055

NOTCH2,MTOR,PTPRD,ULK2,PLCB1, TAFA5,ZFPM2, TENM4 , ZDHH
C21,FBN1,CHRNA7 ,ROBO2,ZEB1,RARB,SPRED1,MINAR1 ,FOXJ2
,ANO6 ,DSCAM, SOX5,RFX3,MACF1,BCL11A,SOX6,CDH4 ,NTRK3,
C5,FLT1,SLC39A12,PRKD1,EPHA7,,SPEN,RAPGEF2,LRP2,ADGR
B3,RUNX2,COL4A2,ADAM10,STAU2,,SEMASA,VCL ,,SLC8AL1,FI1G4
,BMPR1B, AKAP6 ,ARNT ,PAK3,DIP2B, ITPKB, TRPC5,PRKCZ, YAP
1,BRINP1,NIPBL,GABPA,PAFAH1B1,EFEMP1, ITGB8,NF2,CTNN
Al,PPARA,MEIS2,PRTG,SYNJ1, TIAM1,SEMA3C,AGO2,JARIDZ,
1L34,ADGRV1,WNT9B, SEMAGD ,SMARCA4 ,PARD3, TNR,CXADR,AB
L1,DROSHA,CAMK4 ,FGF10,GRID2,NRG1, INOS8OD ,ASPM,AP3B1,
ATP11C,ZBTB16,ZNF675,FBN2,EGF,SPRED2,PTPN2,PLXNA2,A
MBRA1,0PRM1,FANCA,SEMA3E,LINGO2,EPN2,ADAM12 ,EMILIN2
,HMGA2 ,MBP ,TRPS1,TJP1,HLA-

B,DISC1,WDPCP,SEMA3A,BMP2,RC3H2,PSGY,GF11B,BMP2K, SE
MA3D,RELN,HMGB1,FGF9,ESRP1,NIN,DRAXIN,SMARCA2 ,ETS1,
GL13,SMARCC1,SMOC2 ,MAP2 ,ATF2,CFTR,NELL1,KITLG,DCC,G
TF21,TADA2A,DAB1 ,MTMR2,TBX20,PRKCH, TG,RACGAP1,TOX,R
OCK1,LYN,DTX1,0VOL2,NTN1,DPYSL5,ARID1B, INSR,SNAI2,R
XRG,JCAD,ENPP1,RASGRP1,CSF1,CTDP1,LAMA3, INO8O,CNMD,
MYCL,TNN,MED1, IL33,AJAP1,ROR2,KL, TMEM178A, IL10,ACTR
2,CLSTN2,PTH,MAP6 ,NRXN1,PCID2,HIPK1,TWIST1,AKT3,RBM
19,UFL1,NFKBIA,PRKCB,ABCC8,NEDD9,ATP2B1,AGO1,STAT1,
CCBE1,MEF2C,ADGRB1,RXRA,WNT7A,NDFIP1,WASF3,FBXW8,EP
HA4 ,NTRK2, IL1RAPL1,NUMB, ADAMTS9,WNT2B,CD101,FBX031,
CDH5,NFKBID,CLDN18,CYFIP1,SEMA4D,JAM2 ,FAT4 ,RUNX1,PD
CL3,GPR55, TNFSF11,ADGRL2 ,HDAC2,CRTAM,APELA,GPR137B,
EPHB1,GRM5,NRP1,PRKCA, FAIM,RC3H1,CHODL ,POR,RAG1, BMP
ER,CUX1,MACROH2A1 ,MITF,EPHB2,FLRT2,MYB,KALRN, LAMA1,




TIAM2,BMP7,DLG5,SLIT2,ERBB4,SYNDIG1,ROBO1,NLGN1,ASI
C2,EFNA5,EHMT1,LOXL2,PRLR,CCR2,SEMA4B ,ROCK2 ,PRDM1,H
SPG2,COL4A3,HOOK3,FSTL4,GL12
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NOTCH2 ,BCAR3,MTOR,NSG1,NLK,PLCB1,PTPRA, ITPR2,PDE4D,
RDX,BCL2,MYO5A,PRDM16,FBN1,ROBO2,GABRB3,ZEB1 ,AKR1C3
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