Gene name number of high ccchromosome

FAM19A5 14 chr22
FAM19A5 10 chr22
ANKMY1 10 chr2
PTPRN2 9 chr7
CDH4 8 chr20
SORCS2 6 chr4
CEP170B 6 chrl4
KDM4B 6 chr19
PDLIM2 5 chr8
ELFN1 5 chr7
RBFOX1 5 chrl6
FIBCD1 5 chr9
PRKXP1 5 chrl5
ZNF467 5 chr7
PHF21B 5 chr22
CCDC113 4 chrl6
TACC3 4 chr4
CAMTA1 4 chrl
GALNT9 4 chr12
PDXK 4 chr21
PEX14 4 chrl
PGS1 4 chrl7
COL18A1 4 chr21
CDH4 4 chr20
B3GNT3 4 chr19
TBC1D22A 4 chr22
APCDD1L-AS1 4 chr20
AGAP1 4 chr2
MACF1 4 chrl
CACNA1H 4 chrl6
HIVEP3 4 chrl
NXN 4 chrl7
COL23A1 4 chrbs
RPRD2 4 chrl
LPGAT1 3 chrl
MYO9B 3 chr19
SSTR5 3 chrl6
SDK?2 3 chrl7
CDH6 3 chrbs
TMEM132C 3 chrl2
IFNL4 3 chr19
KIAA1671 3 chr22



PTN
ADARB2
TXNRD1
SLC44A1
TONSL
ZBTB46
SLC25A25
FBLN1
MIR548G
DLGAP2
SURF6
VPRBP
CDH4
ZNF423
EPPK1
DNAHS8
ARHGEF18
CNPY1
FZR1
MACROD1
EPHA3
CCDC85C
ENTPDG6
PRKAR1B
DMD
RC3H1
RPTOR
GPC5
GPHN
ISY1-RAB43
DOCK1
AP3M1
MYOT7A
RAB43
MEGF6
DNAL1
SFMBT1
FLG
PPP2R5C
NGEF
PRKAG2
NCOR2
COL8A1l
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chr7
chr10
chr12
chr9
chr8
chr20
chr9
chr22
chr3
chr8
chr9
chr3
chr20
chrl6
chr8
chré
chr19
chr7
chr19
chrll
chr3
chrl4
chr20
chr7
chrX
chrl
chrl7
chrl3
chrl4
chr3
chr10
chr10
chrll
chr3
chrl
chrl4
chr3
chrl
chrl4
chr2
chr7
chrl2
chr3



PRDM16
GAS7
TSNARE1
GRAMD3
MLXIP
LAPTM4B
TBC1D8
GRINSA
PRKAR1B
PNLIPRP2
EFCABG6
TMCO3
CDC42BPA
ERLEC1
MINK1
AHRR
CACNA1I
RNPEP
LARGE
CRISPLD2
AMZ1
WDR31
SUGP1
HOTAIR
PCDHGB1
B4GALT1
CNBD2
OSBPL5
BICD1
GPR75-ASB3
ABR
PPP1R26
PCDHGA4
CTBP2
AP3D1
MAEA
PHF2
PCDHGB4
MANZ2A2
TTI2
CSMD1
LINGO2
RBL1
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chrl
chrl7
chr8
chr5
chr12
chr8
chr2
chr9
chr7
chr10
chr22
chrl3
chrl
chr2
chrl7
chr5
chr22
chrl
chr22
chrl6
chr7
chr9
chr19
chrl2
chrbs
chr9
chr20
chrll
chr12
chr2
chrl7
chr9
chrbs
chr10
chr19
chr4
chr9
chr5
chrl5
chr8
chr8
chr9
chr20



HLCS
PDSS2
RYR1
LOC100873065
GNBI1L
NUP210
CBS
PHOSPHO2-KLHL23
ZNF707
PAPLN
KIRREL2
ITSN1
TIMM17A
CHST15
LINS54
TMEM201
STK32C
SDK1
PCDH9
C9orfl71
FAM189A1
XKR6
LIMK2
RGS9BP
TRIO
PCDHGAG6
AASDH
KDM2B
B3GNTL1
DIAPH2
PCDHGA2
GRAMD1A
SCRIB
TP73
FAM213B
PCDHGB5
DMD
LAMAS
NEK6
SAMD3
SUN1
PLEKHG1
DPYSL4
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chr21
chré
chr19
chrX
chr22
chr3
chr21
chr2
chr8
chrl4
chr19
chr21
chrl
chr10
chr4
chrl
chr10
chr7
chrl3
chr9
chrl5
chr8
chr22
chr19
chrbs
chr5
chr4
chrl2
chrl7
chrX
chrs
chr19
chr8
chrl
chrl
chr5
chrX
chr20
chr9
chré
chr7
chré
chr10



WDR16
ATP9B
CSNK1A1L
PPM1L
TPPP
IGFIR
PCDHGB6
BUB1B

ZNF664-FAM101A

LOC285577
SYMPK
PPP2R2C
MOB2
SUMF1
SLC6A12
SOX3
ARHGAPG
CUX2
STMN3
GPR98
SLC27A1
KIF16B
DDX31
OTUD7A
PCDHGB?2
ZNF208
KCNQ2
GREM1
CCDC94
ADAMTS17
PRKAG?2
AK5
GOLGASA
WDR37
CHP1
PLEKHH1
AUTS2
ITGBA4
PCDHGAS
TMC6
GRK5
MRPL45P2
CSMD3
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chrl7
chrl8
chrl3
chr3
chrbs
chrl5
chrbs
chrl5
chr12
chr5
chr19
chr4
chrll
chr3
chr12
chrX
chrX
chrl2
chr20
chr5
chr19
chr20
chr9
chrl5
chrbs
chr19
chr20
chrl5
chr19
chrl5
chr7
chrl
chrl5
chr10
chrl5
chrl4
chr7
chrl7
chrbs
chrl7
chr10
chrl7
chr8



OSBPL10
FAM196A
GAS7
FAM86HP
ATP11A
EVC2
VMP1
MCF2L
GLB1L2
PCDHGA7
KLHL29
CCL25
RXRA
TBC1D3P5
VASH1
RAB11FIP3
ARHGEF10
EXD3
PCDHGB3
GABBR2
MMEL1
ANP32E
VAV2
BNC2
PIK3C2B
EGFR
PXDN
INO80
TNS3
PCDHGAS
LOC286238
EVC
SIRT1
SPNS2
MYCBPAP
ARR3
DAPK1
JAG2
DLGAP1
PCDHGA1
OPCML
CDKL2
ZC3HAV1
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chr3
chr10
chrl7
chr3
chrl3
chr4
chrl7
chrl3
chrll
chr5
chr2
chr19
chr9
chrl7
chrl4
chrl6
chr8
chr9
chrbs
chr9
chrl
chrl
chr9
chr9
chrl
chr7
chr2
chrl5
chr7
chr5
chr9
chr4
chr10
chrl7
chrl7
chrX
chr9
chrl4
chr18
chrb5
chrll
chr4
chr7



PCDHGA3
APOBEC3H
RNF166
NFATC1
PNPLA7
NINL
SLC47A1
MLLT1
PYGB
PCDHGA9
ZIC5
AGAP1
FRMD38
WARS2
CAMKMT
SNTG2
ZMATS
DPP6
GPR137B
WTIP
ZNF699
RPS6KB1
FCHSD2
OPRL1
NAGPA
TMC2
PLCL1
LOC200772
ZNF529
ZFR2
PPP2R5E
C1QTNF3-AMACR
GET4
FUT10
SMURF1
NCKAP5
FLYWCH?2
RFEX7
MAGIX
CAMK1D
PPM1D
RAB40C
LRP1B
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chrbs
chr22
chrl6
chrl8
chr9
chr20
chrl7
chr19
chr20
chr5
chrl3
chr2
chrll
chrl
chr2
chr2
chr22
chr7
chrl
chr19
chr19
chrl7
chrll
chr20
chrl6
chr20
chr2
chr2
chr19
chr19
chrl4
chr5
chr7
chr8
chr7
chr2
chrl6
chrl5
chrX
chr10
chrl7
chrl6
chr2



LOC284757 1 chr20
RBM25 1 chrl4
GPR123 1 chr10
ACAD9 1 chr3
EFCAB12 1 chr3
KLHL25 1 chrl5
NEBL 1 chr10
USH2A 1 chrl
AKT3 1 chrl
PHGDH 1 chrl
KCNJ15 1 chr21
FARP1 1 chrl3
FES 1 chrl5
UBE3C 1 chr7
RAB11FIP1 1 chr8
TRAF3IP2 1 chré
PRSS57 1 chr19
RIN3 1 chrl4
FAM184A 1 chré
CDC123 1 chr10
SLC7A6 1 chrl6
MICAL3 1 chr22
PCDHA4 1 chrbs
PDzD2 1 chr5
THOP1 1 chr19
CLIP2 1 chr7
RNF175 1 chr4
KATNBL1 1 chrl5
LDB3 1 chr10
TRIM26 1 chré
ARHGAP1 1 chrll
CCDC146 1 chr7
CDH13 1 chrl6
PARD3 1 chr10
ATF7 1 chr12
FAM58A 1 chrX
UNC45A 1 chrl5
VIPR1 1 chr3
SPI1 1 chrll
TMED10 1 chrl4
MCF2L 1 chrl3
C1QL3 1 chrl0
OCLN 1 chrbs



SNAPC4
CLCNKB
Clorf159
LEPREL1
GFRA1
MAML3
C18orf25
SHB
HID1
KATNB1
PCDHB18
LOC642846
RNF26
FGGY
RPS6KA1
CAMK?2B
RASIP1
CCM2
PUM1
C19orf55
ZNF385B
ARHGAP32
PITPNA
SMAD3
FLJ45974
C9orf135
TTLL1
DUSP13
CPNE5
EFHAL1
TBC1D20
NNT
MKLN1
LINGO2
SLC22A11
C5orf64
MSI2
GPR107
ZDHHC14
LHPP
UBE2U
RRP7A
TGFBR2
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chr9
chrl
chrl
chr3
chr10
chr4
chr18
chr9
chrl7
chrl6
chrbs
chrl2
chrll
chrl
chrl
chr7
chr19
chr7
chrl
chr19
chr2
chrll
chrl7
chrl5
chr7
chr9
chr22
chr10
chré
chrl3
chr20
chr5
chr7
chr9
chrll
chr5
chrl7
chr9
chré
chr10
chrl
chr22
chr3



LIG1
ADAMTS?
RASL12
PDE6C
FILIP1
KLF16
WNT4
FBXL17
METRN
PTK7
SYBU
PPP6R3
MSRA
TSPAN9
SLIT2
ADARB2-AS1
SLIT1
KSR2
LPHN3
FANCA
ADAP1
SLC3A2
SOX5
PCDHGBSP
FAN1
ALS2CL
SQSTM1
PCDHA3
SLC25A37

LOC100505817

ACACB
CCDC40
KAZN
PTPRT
HSPG2
SEZ6L2
TXNRD1
PKD1L2
LOXL2
MFSD12
BDP1
NEKG6
TTC40
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chr19
chrl5
chrl5
chr10
chré
chr19
chrl
chr5
chrl6
chré
chr8
chrll
chr8
chrl2
chr4
chr10
chr10
chrl2
chr4
chrl6
chr7
chrll
chr12
chr5
chrl5
chr3
chrbs
chr5
chr8
chrl8
chr12
chrl7
chrl
chr20
chrl
chrl6
chr12
chrl6
chr8
chr19
chrbs
chr9
chr10



SRCAP
PCDHAS8
MTMR14
TRIM65
PLIN4
MIR5694
GRM4
IPO11
SYNE2
ITPKB
TBL1X
NLRPS

PACRG-AS1

TMC7
CDH12
ZMYM5
ZNF346
DNMT1
M1AP
KIAA0586
SMARCC1
C1QTNF3
SLC7A9
WSB2
MIR548H2
MGLL
CUEDC1
RBFOX1
FLJ40194
SIPA1L3
GALNS
GLB1L3
CDK19
DENND5B
CACNA1LB
SOX6
LRPAP1
CHD9
ST3GAL3
LHX9
SBNO1
KCNK13
MURC
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chrl6
chr5
chr3
chrl7
chr19
chr10
chré
chr5
chrl4
chrl
chrX
chr19
chré
chrl6
chrbs
chrl3
chrbs
chr19
chr2
chrl4
chr3
chr5
chr19
chrl2
chr3
chr3
chrl7
chrl6
chrl7
chr19
chrl6
chrll
chré
chrl2
chr9
chrll
chr4
chrl6
chrl
chrl
chr12
chrl4
chr9



WDR45
RHBDL2
RIMBP2
ADAMTS2
TTC12
NLRC3
TSHZ2
Cl4orf166B
ABCA13
FBLN7
MYL9
COPS4
ST6GAL2
14-Sep
SOLH
PPP2R2C
CELA3A
TRAF3
ANO9
CYTHA4
ERMAP
CHID1
ZNF787
USP15
TEN1
IL17RE
FAM129B
SAFB2
PCDHGB7
KAL1
AK8
RFX1
BAIAP2
ATG14
PPP1R2
PACRG
DPYS
PGD
ZBBX
CYP4z2P
OR2C1
CCDC178
LOC100132831
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chrX
chrl
chr12
chr5
chrll
chrl6
chr20
chrl4
chr7
chr2
chr20
chr4
chr2
chr7
chrl6
chr4
chrl
chrl4
chrll
chr22
chrl
chrll
chr19
chrl2
chrl7
chr3
chr9
chr19
chrbs
chrX
chr9
chr19
chrl7
chrl4
chr3
chré
chr8
chrl
chr3
chrl
chrl6
chrl8
chrX



FAM86B3P
USP37

DTX2P1-UPK3BP1-PMS2P11

CRMP1
LOC100507424
MAD2L?2
RGS10
WDR1
SF3B3
AXDND1
FYCO1
AFAP1L2
NTNG1
cuL2
PDZRN4
GASB6-AS1
SH2B1
CTPS2
FLJ33581
PPM1F
CPQ
MRGPRF
GLTSCR1
RTN4RL1
PRKG1
PHRF1
TEAD4
POU2AF1
CACNA2D4
DNAH11
BABAM1
IGFBP5
CNOT2
LOC100130855
ATXN3
LRCOL1
PHIP
LYRM4
METTL15
BCAP29
LTBP1
SLC1A7
GOLGA3
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chr8
chr2
chr7
chr4
chr12
chrl
chr10
chr4
chrl6
chrl
chr3
chr10
chrl
chr10
chr12
chrl3
chrl6
chrX
chr20
chr22
chr8
chrll
chr19
chrl7
chr10
chrll
chr12
chrll
chr12
chr7
chr19
chr2
chr12
chrl5
chrl4
chrl2
chré
chré
chrll
chr7
chr2
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chr12



IGSF11
LOC100652770
PPP2R2A
ACSF3
SENPG6
CRELD2
CCT6P3
MERTK
CCDC170
STEAP3
SLC14A2
RNUG-66
CCDC175
PARK2
TTC7B
PCDHAS5
MIR5009
GALNT9
FAM182B
SHANK1
CTBP1
FAM78A
LRFN3
LOC728716
TOB2
FLJ39080
SMARCA4
PITPNM3
FA2H
LMNA
FLJ42102
MGATSB
TBCD
MCTP1
RAB6B
CSH1
SORBS2
B4GALNT4
ALPL
ARHGAP19-SLIT1
PCDHGA10
CNN2
CASP8AP2

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPRIEPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRPREPREPRPRPRERRERSR

chr3
chrl8
chr8
chrl6
chré
chr22
chr7
chr2
chré
chr2
chr18
chr19
chrl4
chré
chrl4
chr5
chr21
chrl2
chr20
chr19
chr4
chr9
chr19
chrl
chr22
chr8
chr19
chrl7
chrl6
chrl
chrll
chrl7
chrl7
chrb5
chr3
chrl7
chr4
chrll
chrl
chr10
chrbs
chr19
chré



KCNK4
CPXM2
ZFP82
PCSK2
TUFT1
ABL1

RNF103-CHMP3

FBXL7
LINCOO674
RIMS2
ARHGAPS3
UCK2
KCND2
EPHA2
TRPV3
TRMU
ZC3H7B
CDH19
ZNF471
HS6ST1
FER1LG6
KIF17
C140rf132
TUBB3
MUC4
KRAS
CAMKK1
CELF4
PIEZO1
TRABD2B
RAB11FIP3
KIF26B
CRY2
ASB18
GRID2
ZNF284
RPL3L
TENM2
HMX1
SHROOM2
SNX29P2
TERT
ATP6VOAl
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chrll
chr10
chr19
chr20
chrl
chr9
chr2
chr5
chrl7
chr8
chr19
chrl
chr7
chrl
chrl7
chr22
chr22
chrl8
chr19
chr2
chr8
chrl
chrl4
chrl6
chr3
chrl2
chrl7
chrl8
chrl6
chrl
chrl6
chrl
chrll
chr2
chr4
chr19
chrl6
chr5
chr4
chrX
chrl6
chr5
chrl7



GPR125
SYAP1
COL21A1
WDR27
IGSF23
SBK?2
MORN1
IQGAP1
HPD
SEC16A
CADM2
STRN4
HRNR
COL5A3
MCAT
LRRC47
FGD4
PITPNM2
GPR32
ABR
DPP10
FRMD5
FAM101A
LSAMP
FRY
FBXL18
MOK
GRIN2A
ENPP3
TRAF3IP2-AS1
HEATR4
ELL
PHF17
GFOD1
C16o0rf55
PCDHB19P
HHAT
CAl
CCDC154
C20rf83
LSM12
PTGFRN
RFC2

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPRIEPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRPREPREPRPRPRERRERSR

chr4
chrX
chré
chré
chr19
chr19
chrl
chrl5
chr12
chr9
chr3
chr19
chrl
chr19
chr22
chrl
chr12
chrl2
chr19
chrl7
chr2
chrl5
chr12
chr3
chrl3
chr7
chrl4
chrl6
chré
chré
chrl4
chr19
chr4
chré
chrl6
chr5
chrl
chr8
chrl6
chr2
chrl7
chrl
chr7



GPM6B
MARK?2
CCDC166
SNX14
ARHGEF4
SH3TC2
DENNDG6B
PRMT10
PCNT
TBC1D30
ARSG
BCAR3
CILP2
GATAD2B
FXN
FAM188B
BIRCY
PLXNB3
VPS53
ATP2B2
FAM71E2
FLT4
TYW1
RTEL1
NIPA2
COL11A1
PCDHAZ2
DNAH17
SRGAP1
DLGAP1
NEGR1
MYOM2
COBLL1
B3GAT1
SLC9A7Y
MIR548AN
SYNM
BCYRN1
ACAN
ITPK1
GPR151
GPIHBP1
CFDP1
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chrX
chrll
chr8
chré
chr2
chrb5
chr22
chr4
chr21
chrl2
chrl7
chrl
chr19
chrl
chr9
chr7
chr20
chrX
chrl7
chr3
chr19
chr5
chr7
chr20
chrl5
chrl
chrbs
chrl7
chr12
chrl8
chrl
chr8
chr2
chrll
chrX
chrl3
chrl5
chrX
chrl5
chrl4
chrbs
chr8
chrl6



EEF1A2
CPLX2
XYLT1
TRIM67
POC1B
PDE1C
CDH22
MECOM
TRABD
TBC1D16
SEMA3D
GATAD2A
ACYP1
SCAI
NPHP4
SNN
GTF3C1
CDHR2
KDMG6A
SLCO5A1
COL26A1
MYH16
MRTO4
HPS3
PIGG
RECK
DOCKS8
DYM
MGRN1
ERCC6
ZMYNDS8
HEATR2
PDEY9A
TMEM132A
PKD1
AKAP10
CHRNA9
SH3RF3
LRRC27
RGN
UBR3
AFMID
RMDN2
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chr20
chr5
chrl6
chrl
chr12
chr7
chr20
chr3
chr22
chrl7
chr7
chr19
chrl4
chr9
chrl
chrl6
chrl6
chr5
chrX
chr8
chr7
chr7
chrl
chr3
chr4
chr9
chr9
chrl8
chrl6
chr10
chr20
chr7
chr21
chrll
chrl6
chrl7
chr4
chr2
chr10
chrX
chr2
chrl7
chr2



ARAP1
ACOX2
LAMA3
ZNF550
DOCK4
HSD17B14
TMC1
LINC00340
EGFR

LOC100506207

ZNF77
ASTN2
PIK3C2G
CDK16
KCNMB2
CMTMS8

INMT-FAM188B

ERMP1
SPTBN5
CEP120
ADAMTSL1
CNKSR3
RTN4
MYT1L
NELFB
PNPLA1
POUGF1
LOC338651
GPR133
EMP1
KIFC1
SLCA47A2
RFX2
POUGF2
GUCY1A2
PCDHAG
TM7SF3
LRRTM4
RREB1
TBL1XR1
MYO18A
CDH23
USP49
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chrll
chr3
chr18
chr19
chr7
chr19
chr9
chré
chr7
chré
chr19
chr9
chr12
chrX
chr3
chr3
chr7
chr9
chrl5
chr5
chr9
chré
chr2
chr2
chr9
chré
chr12
chrll
chr12
chrl2
chré
chrl7
chr19
chr7
chrll
chr5
chr12
chr2
chré
chr3
chrl7
chr10
chré



CTNNA3
DNMT3B
FBP2
PPCS
POU4F1-AS1
KIAA2022
EPN2
ARHGAP22
PCDHAY
MYO1E
RCOR2
TMEM255B
LOC284009
MAGEE1
AGPAT4
TTLL6
DDX1
SPIRE1
SART3
ERICH1-AS1
9-Sep
SLAMF8
RTEL1-TNFRSF6B
RCL1
PHC2
PTPRE
ZNF275
CASZ1
NHSL1
CDK14
RIN1
SCN5A
LOC729732
LAMC1
HELZ2
ASIC3
IL2ZRA
CTSD
YPEL1
SH3BP2
KCNIP4
KIF1A
PRPSAP2
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chr10
chr20
chr9
chrl
chrl3
chrX
chrl7
chr10
chrbs
chrl5
chrll
chrl3
chrl7
chrX
chré
chrl7
chr2
chrl8
chr12
chr8
chrl7
chrl
chr20
chr9
chrl
chr10
chrX
chrl
chré
chr7
chrll
chr3
chr8
chrl
chr20
chr7
chr10
chrll
chr22
chr4
chr4
chr2
chrl7



PDCD1
SCFD2
MRPS35
COX10-AS1
C19orf71
CACNB2
LMAN2
NDUFS4
TMEM104
MPHOSPH9
BCL11B
RIT2
GALM
INTSS
TIAM2
THEMG6
CHMP6
HHIPL2
KPNA1
RASA3
IFT27
GMEB1
GSTM3
XXYLT1
FAM21A
ITSN1
PFDN1
CTNNAZ2
MPRIP
FGF1
IGSF9B
TPP2
STAB2
ASIC2
USP34
NCAM2
PIP5K1C
HPCAL1
ABCB9
SLC22A20
PRDM6
RIBC?2
LOC285441
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chr2
chr4
chr12
chrl7
chr19
chr10
chrbs
chr5
chrl7
chrl2
chrl4
chrl8
chr2
chr8
chré
chr8
chrl7
chrl
chr3
chrl3
chr22
chrl
chrl
chr3
chr10
chr21
chrbs
chr2
chrl7
chr5
chrll
chrl3
chr12
chrl7
chr2
chr21
chr19
chr2
chr12
chrll
chrbs
chr22
chr4



TRPM5
DVL3
XRN2
TLL2
MRPL4
ANKRD29
CPNE7
LRP1
GAS6
ZFPM2
WBSCR17
LOC389634
CCDC109B
UBR1
PEPD
ZNF536
CUX1
DPYSL5
RNUG6-81
MCOLN1
EEF2K
DAB1
SLC6A5
PRELP
Clorf86
JAZF1
LRRC4C
ERCC2
PQLC1
ZFP30
LINC00635
BAIAP2L2
CD3G
SLC12A3
LOC441666
IMPDH1
FLRT1
KCNA1
INPP5A
BLOC1S5-TXNDC5
TRIM71
UBP1
C14o0rf159
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chrll
chr3
chr20
chr10
chr19
chrl8
chrl6
chrl2
chrl3
chr8
chr7
chrl2
chr4
chrl5
chr19
chr19
chr7
chr2
chr2
chr19
chrl6
chrl
chrll
chrl
chrl
chr7
chrll
chr19
chr18
chr19
chr3
chr22
chrll
chrl6
chr10
chr7
chrll
chrl2
chr10
chré
chr3
chr3
chrl4



TBX5
VSTM1
ZNF765
ASB13
SIK3
ABCG1
CHMP2A
EBF2
ZNF236
GABRA3
GYPC
UHRF2
ANKRD30BL
FLJ46300
GPR56
ZNF362
ZC3H6
DGKE
HGFAC
DNAH9
PRTG
OR6N1
LONP1
RGS6
Cé6orf118
PREX1
CDAN1
GPR124
HERC1
FLJ22447
PCDHGB6
PNPLAG
CATSPERD
CCDC63
UBAC2
STARD4-AS1
POM121L1P
SLC25A33
RORA
TRAPPC9
CABLES?2
PCDHA1
ST8SIAL
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chr12
chr19
chr19
chr10
chrll
chr21
chr19
chr8
chr18
chrX
chr2
chr9
chr2
chr10
chrl6
chrl
chr2
chrl7
chr4
chrl7
chrl5
chrl
chr19
chrl4
chré
chr20
chrl5
chr8
chrl5
chrl4
chrs
chr19
chr19
chrl2
chr13
chr5
chr22
chrl
chrl5
chr8
chr20
chr5
chr12



GRWD1
TP73
ATP2A3
GPR108
SGTA
LPPR3
PTGDR2
IGFBP2
HCN1
PI4AKAP1
RBFOX3
CD82
PRR14
ARNT2
R3HDM4
LAMA1
CCDC129
PPAT
ISM1
UVSSA
GLTPD1
PIBF1
EOGT
MYO7B
LINCO0598
HMG20B
RPSA
JARID2
DLEUY
TPGS1
PDE10A
PRELID2
GABRB3
DPYD
PODXL
GCC2
MMACHC
RGS7
AATK
DOKY7
PCDHGA11
PRKCZ
ENTPDS8
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chr19
chrl
chrl7
chr19
chr19
chr19
chrll
chr2
chrbs
chr22
chrl7
chrll
chrl6
chrl5
chr19
chrl8
chr7
chr4
chr20
chr4
chrl
chrl3
chr3
chr2
chrl3
chr19
chr3
chré
chr13
chr19
chré
chr5
chrl5
chrl
chr7
chr2
chrl
chrl
chrl7
chr4
chrbs
chrl
chr9



AUTS2
AJAP1
SLC35D2
SHROOM3
GATAS
AGT
LCLAT1
MAPKS8IP2

Clorf151-NBL1

TLE2
RABEP1
DLEC1
GLB1
DOK6
SETBP1
COL4A1
DGKQ
SLCO3A1
TMEM51-AS1
COL6AL
PPARD
YAE1D1
ZNF229
STXS
MROH1
SPATA2L
MED16
ROBO1
SCAMP4
KCNAB1-AS2
DMD
SLC16A6
DHRS4L1
CARD9
SCTR
VSX2
UTP6
FSTL4
TXLNA
DENNDGA
USP2
PDZRN3
FCGRT
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chr7
chrl
chr9
chr4
chr20
chrl
chr2
chr22
chrl
chr19
chrl7
chr3
chr3
chrl8
chr18
chrl3
chr4
chrl5
chrl
chr21
chré
chr7
chr19
chrl7
chr8
chrl6
chr19
chr3
chr19
chr3
chrX
chrl7
chrl4
chr9
chr2
chrl4
chrl7
chr5
chrl
chr3
chrll
chr3
chr19



PEMT
TRPC2
TEN1-CDK3
ATP2C2
KIAA1551
ADAMS
CABP7
C7orf50
LAMC3
PDPN
ANKFY1
LRRC20
ADAMTS12
CNTNAPS5
MYO16
TRAPPC10
ZNF333
OCEL1
ACOT9
NDUFA7
PITPNC1
CORIN
FBXL22
CCDC47
TMEMG63C
LRIT1
TMEM175
KCNAB1
SGCD
TPO
SNX25
RAB3GAP1
SOAT1
RIPK4
TLN2
PCNXL2
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chrl7
chrll
chrl7
chrl6
chr12
chr8
chr22
chr7
chr9
chrl
chrl7
chr10
chrbs
chr2
chrl3
chr21
chr19
chr19
chrX
chr19
chrl7
chr4
chrl5
chrl7
chrl4
chr10
chr4
chr3
chrbs
chr2
chr4
chr2
chrl
chr21
chrl5
chrl



site locations
48911785,48958730,48958739,48982763,48985828,48990018,48999195,49027302,4913892
48982763,48985828,48990018,48999195,49027302,49138921,49146195,49146358,491463€
241497322,241497338,241497358,241497362,241497366,241497368,241497374,24149737!
157496416,157496434,157578073,157579942,157818754,158240253,158240257,15824027.
59897399,59971800,60055607,60097995,60175223,60175237,59875598,60450432
7218718,7218745,7218749,7428386,7484966,7494167
105335048,105337802,105344316,105344603,105344761,105359658
4981632,5055995,5081230,5107851,5127897,5133464
22441821,22441851,22441889,22441890,22441924
1786170,1786179,1786181,1786193,1786266
6799428,6799457,6799461,6507637,7013945
133785745,133787347,133794455,133800092,133800093
101094460,101094461,101094520,101094534,101096584
149463191,149463193,149463218,149463220,149463242
45277552,45331418,45338855,45338941,45339593
58299811,58299812,58299910,58300770

1731696,1731711,1731956,1737403

6965401,7290879,7700594,7765495

132688049,132699913,132823444,132898445
45152879,45157126,45157127,45159997

10561558,10620238,10631814,10640437

76386449,76386457,76386524,76386538

46907084,46907093,46909514,46912946

60097995,60175223,60175237,60450432

17906289,17906308,17906316,17906398

47508572,47320509,47548187,47557636

57155391,57155397,57155404,57171961
236613477,236847317,236944858,236724860
39621551,39803565,39940222,39940223

1206630,1252139,1252231,1254368

42193265,42193270,42193273,42193276

725432,741559,763518,743920

177761376,177808675,177968358,177968359
150375271,150410977,150423966,150423967

211933745,211979398,211979399

17283402,17298891,17301704

1129461,1129485,1129502

71387220,71387221,71524887

31317785,31317788,31317802

129084728,129084816,129084821

39737844,39737861,39737920

25426949,25448652,25549869



136968874,136968948,136968953
1438422,1590616,1774958
104670845,104670846,104728336
108134968,108135001,108135012
145658369,145658525,145658526
62379444,62432152,62432177
130841923,130842141,130845150
45978046,45981384,45981447
99514627,99376747,99376748
1522683,1478277,1496555
136199464,136199465,136199502
51531473,51531495,51531517
60175223,60175237,60450432
49533382,49544818,49724869
144941419,144946817,144946818
38803489,38803490,38865442
7474953,7480194,7480362
155302486,155302850,155302867
3526496,3526784,3533273
63827642,63836680,63885704
89440427,89180075,89180077
100019739,100020623,100026843
25186115,25195018,25202891
598729,631037,752449
31693693,32248521,33114382
173944474,173944478,173944511
78597523,78683458,78793474
92638597,93503882,92577315
67139912,67142112,67142113
128838177,128838228,128838489
128944079,128944080,129049534
75880423,75893632,75893633
76862024,76862025,76840405
128838177,128838228,128838489
3437665,3450684,3457896
74114837,74136351,74145938
52999787,52999788,53000104
152276614,152276624,152276670
102247753,102247767,102247785
233760414,233760457,233770144
151439827,151488536,151518005
124860830,124986517,125032798
99514627,99376747,99376748



3158641,3286077,3286078
9918198,9820694,9820695
143373004,143373212
125804281,125804303
122626379,122626380
98827209,98832214
101654460,101761168
104481465,104481466
598729,631037
118387225,118387237
43950405,44039859
114200379,114200412
227463696,227332148
54036817,54036818
4767973,4795306
355048,429380
40082534,40082538
201953292,201953293
34225416,34285345
84903207,84872049
2742449,2742484
116086817,116086818
19390747,19410480
54362455,54362496
140788372,140807269
33132490,33132491
34610181,34610253
3140627,3175308
32429119,32476989
54036817,54036818
990952,1071503
138377842,138377899
140788372,140807269
126741727,126840272
2131565,2131578
1316894,1324480
96362048,96362235
140788372,140807269
91459473,91459474
33366032,33366043
4584683,3113336
28476462,29110627
35661806,35661836



38128534,38128554
107759664,107759665
38956838,39003131
22527641,22527642
19787307,19796766
13448093,13453494
44486763,44486917
170581807,170580614
144767565,144768531
73720684,73720685
36353881,36353927
35043780,35246558
201925854,201925855
125804048,125836294
83856659,83896149
9670833,9672089
134110853,134111481
4134106,4136614
67196342,67197164
135386172,135393720
29745471,29848976
10820620,10966290
31661289,31661290
33168604,33168000
14218867,14454982
140788372,140807269
57248956,57249091
121881846,121881847
80988582,80988416
96353642,96353674
140788372,140807269
35509160,35514577
144887733,144877834
3650014,3607518
2522390,2522391
140788372,140807269
31693693,32248521
60926221,60930091
127064945,127041643
130581876,130608855
893295,902764
151083585,151102302
134010311,134014621



9533988,9533997
76833113,76910759
37679533,37679729
160672427,160609898
664322,677974
99206152,99206834
140788372,140807269
40501478,40507830
124590414,124786052
3491049,3491070
46350446,46350450
6395295,6550037
1783831,1605075
4480981,4480982
313285,313304
139586875,139586877
11445874,11446047
111758321,111758395
62272710,62275844
89896778,89896790
17597619,17597680
16534807,16541659
135488850,135488851
31847859,31877801
140788372,140807269
22160708,22160709
62037969,62051639
33021466,33021467
4255008,4268340
100538092,100819625
151439827,151488536
77963146,77927325
34728930,34728972
1151618,1151619
41570300,41570301
68038697,68045840
69205759,70252488
73717919,73717930
140788372,140807269
76113870,76118451
121191208,121213135
45565093,45565384
114421601,114421603



31712393,32003768
128944079,128944080
9820694,9820695
129822490,129822550
113432010,113493183
5570219,5570220
57823683,57877048
113641483,113705683
134202850,134203177
140788372,140807269
23673127,23780424
8120507,8124738
137288499,137308241
25757326,25757327
77241309,77241355
504920,536685
1829088,1790861
140262339,140296614
140788372,140807269
101151382,101226215
2522390,2522391
150194484,150202102
136654651,136690328
16787669,16787670
204417023,204435089
55136397,55233088
1663742,1664033
41400561,41400562
47469946,47469947
140788372,140807269
91265664,91265665
5772602,5806852
69656327,69656328
4419898,4426377
48597192,48589244
69493317,69493318
90229685,90143574
105622189,105622204
4106009,3544294
140788372,140807269
133096969,133098433
76533188,76533216
138731842,138731967



140788372,140807269
39496742,39496901
88763894,88763956
77246977,77249039
140414409,140414410
25441432,25441935
19440536,19440537
6224779,6224826
25262289,25274317
140788372,140807269
100621403,100621419
236613477,236724860
65157855

119594662

44812007

952271

30161133

154149462
236361171

34989161

9410990

57986974

72614418

62729677

5079239

2581250

198820472
241902718

37035922

3841541

63907397

34038644

918504

33323126

98650049

133541575

2938160

56465885

49022891

12599343

58716019

673429

141721306



58713589
73580257
134942004
128619357
129145448
86318399
21337794
215867783
243837047
120270180
39631463
98907527
91428778
156935591
37737033
111901451
687110
93154380
119291420
12268535
68311865
18274134
140222350
32018563
2803226
73752970
154674748
34444494
88443652
30173543
46715539
76762264
83137010
35084200
53922182
152859642
91486304
42568439
47399600
75639854
113705683
16561951
68831858



139273402
16376190
1023891
189763772
117978303
140682400
43766753
37935946
72956122
57777008
140615827
9447487
119206373
59938978
26899124
44277261
49232224
45068112
31429353
36254490
180540908
128916713
1422709
67409909
53770814
72472674
43457167
76859102
36789201
22069818
432779
43620580
131077590
28476462
64331566
60955209
55521935
132884828
157913475
126225822
64680773
42910374
30649907



48645334
79070181
65347404
95375286
76160100
1861492
22456323
107288930
767105
43101270
110685597
68231843
10278677
3209132
20255943
1590616
98929283
118311097
62574746
89832847
979672
62627695
24678571
140807269
31217110
46718264
179243791
140222350
23403376
71010391
109644356
78032915
15127628
41755837
22168216
29882489
104728336
81192339
23155335
3543396
70793980
127064945
134681693



30747191
140222350
9722333
73888095
4512512
122683532
34006768
61721930
64579832
226900342
9480685
56538930
163731500
18997664
22641335
20408076
176484225
10258158
74834623
58914418
47813211
34038644
33355891
118477650
151523711
127510897
56015672
7013945
47328930
38440492
88916849
134162865
111125932
31546903
140983143
16249658
3508341
53350837
44299780
197887465
123784929
90651140
103346178



48944756
39400107
130935502
178557292
113186774
3615255
51602748
77329076
48494366
112899507
35176265
83977812
107459431
55874316
602593
6395295
22328279
103354182
433963
37705532
43296117
888631
56621183
62782795
73985072
9956277
130313341
5618072
140807269
8592201
135716507
14085185
79066807
55874093
195255815
163731500
105439493
10478725
166962928
47311929
3406158
30647663
40692303



8094724
219328681
76617529
5841576
2949569
11749457
121301342
10081758
70570289
179336995
46008789
116080559
108011588
35310696
41655391
114521627
28884473
16643798
24201542
22287860
97903605
68773801
48192159
1871883
53649062
609067
3147079
111249995
1955747
21871934
17388936
217547580
70698846
63892510
92562824
133186770
79701971
5152786
28301339
107243558
33366102
53579582
133378706



118633321
29129929
26192088
89203992
76382861
50318505
64516736
112770132
151850684
120012170
42950345
46784615
60018852
162947410
91024464
140222350
28720328
132688049
25755379
51189914
1222300
134136246
36430558
4008050
41839713
75556982
11166825
6440655
74759030
156105927
71118582
74944932
80829706
94580212
133608347
61973910
186697926
373029
21872002
98929283
140807269
1036442
90558962



64066998
125593092
36893856
17461532
151550229
133593354
86792328
15722674
66130534
105167585
36276085
165819656
120282340
16467522
3458178
46751994
41752746
64212416
57037918
129050105
124922447
21001667
96517838
90001561
195535322
25399473
3774936
34941955
88797567
48444200
536685
245393901
45878121
237119116
94532063
44585591
1998462
166866088
8869271
9880690
29344689
1270631
40624656



22499723
16746656
55963884
170060146
45123954
56041151
2257490
90958169
122282514
139361082
85579680
47225789
152193232
10090322
43529312
3705115
32677157
123536724
51274704
990952
115810349
44305058
124786052
115928020
32696485
5544317
102733210
10205325
131977644
111901451
73981568
18563878
129743452
13430489
89732964
140621746
210575775
86288655
1484931
228491298
42129924
117487268
73650292



13898560
63627263
144789020
86280873
131749076
148407893
50754654
148591549
47753493
65269045
66282150
94032576
19656225
153883975
71703497
30824169
61869501
153033059
581193
10370470
55870060
180043387
66606894
62301969
23018551
103417023
140222350
76562258
64281902
3544294
71896671
2048994
165567324
134252876
46557820
99879495
99656046
70882884
89418325
93413384
145895077
144297310
75444572



62125889
175265168
17228366
231318322
89897387
32299595
44844590
169362200
50636964
77943467
84687730
19606632
75528578
127794978
5937167
11764920
27491291
176011887
44770845
70622410
101120187
98885556
19583733
148866434
531139
36062862
274107
46917064
4714138
50700334
45970468
796429
44152788
60704417
2160493
19816727
40338642
110021005
134169431
46948159
170698346
76185796
38283294



72411996
58516382
21526087
58060536
111565937
49331268
75175652
21687649
55136397
8449259
2942171
119617173
18735411
47086345
178294555
32403722
30824169
5817337
42174224
122737256
18725048
154805692
55220020
2090468
140160085
36260913
51593265
1605075
131521885
13350430
33368549
19617234
6063386
39169388
106878735
140222350
27138950
77714245
7223662
176830177
27423226
73408419
41817493



68277200
31353415
97353470
42923485
78969375
74102054
19239431
49801057
140222350
59558945
63680719
114496429
2318693
75649357
161624564
46872414
15756328
12617688
108953166
974048
75484000
159797248
62301969
4793989
33833761
129827032
152613111
10765091
138745176
90808933
66099987
38590138
12507917
183101302
62193018
150746310
6095983
1783831
22079226
2829476
21010306
241663687
18785125



242793508
54198305
27867706
13943913
3543396
18565703
176765393
52947803
72784649
123678613
99640948
40380587
38935856
95845082
155552218
143810693
78971536
222704637
122181796
114888534
37159436
29003195
110282391
194846096
51834536
35043780
139652104
79862481
16987255
141995076
133788407
103269465
104027332
31430008
61470544
22851631
3670879
10513220
123409692
64986648
122430537
45827018
187246888



2428172
183888585
21330991
98131430
10368148
21233958
89657290
57593100
114555065
106500939
71178224
8541602
110600567
43368571
33906883
30936612
101464829
27152130
132222754
7594158
22240852
57969591
20672356
203457476
2128343
27895885
40629129
45858245
77674633
38135045
107591673
38503968
118219848
56947979
42837883
128048976
63885704
5020748
134406067
7917074
32906450
33474740
91666017



114834256
54544926
53906925
5683649
116730736
43689840
59064635
25793412
74657603
151510622
127439661
6451750
133014095
133618368
57697568
33743120
113066405
54933103
3446132
11648225
55917965
158735594
5696960
72796787
165715903
47242311
43017917
37696914
64103745
62106264
140788372
7619327
5750693
111321250
99879495
110867863
22985150
9637960
61489619
140930848
60969884
140222350
22385728



48950880
3650014
3839683
6735929
2776981
812667
60620514
217505468
45281758
20394006
77333576
44639920
30666367
80855968
902246
7023986
31557150
57283261
13213728
1354210
1262966
73406357
69061737
128340901
41020166
3578581
39450360
15263009
51336091
509895
166057748
145200513
26790062
98251544
131195162
109066797
45968603
241402331
79118601
3473314
140807269
2089525
140330322



69205759
4817150
99094068
77662247
61041905
230848701
30760231
51045155
19964097
3032180
5263713
38157013
33122180
67361031
42296341
110862302
960712
92531461
15445059
47406934
35391786
39609804
44937379
9449977
145252482
89764547
887433
79444248
1917127
155939304
31693693
66282150
24507010
139265732
120251508
74723439
30215667
132798399
32647982
57677894
119236750
73669104
50015965



17474143
3649499
73985072
84463851
32134240
39193336
30122278
1100693
133906248
13934492
4083219
72083976
33887335
125243050
109793152
45443289
14829748
17339225
23741514
8379486
65679047
47611546
63892510
61825764
77707454
85997810
943538
155939304
155893119
1482680
186208714
135813566
179267474
43161803
62990409
233151171



'1,49146195,49146358,49146361,49146370,48943431
11,49146370

9,241497398,241497404

3,158281485



Gene name number of high covaichromosome site locations

LOC286467 11 chrX 130854398,13085440;
PIEZO1 10 chrl6 88804190,88811168,8
PTPRN2 9 chr7 157606110,15764193¢
FAM19A5 9 chr22 49146297,49146298,4
ANTXR2 8 chr4 80885897,80885910,8
FAM19A5 8 chr22 49146297,49146298,4
PARDG6G-AS1 8 chrl8 77918010,77918012,7
LARGE 7 chr22 33834610,33834624,3
PRKCZ 7 chrl 2040761,2040776,204
CSMD1 7 chr8 4441842,3828373,382
PARDG6G 7 chrl8 77918010,77918012,7
RPL23APS53 7 chr8 179561,179588,17961
FGF13 6 chrX 138054754,13808520¢
CUX1 5 chr7 101464829,10169427¢
CACNA1H 5 chrl6 1207514,1211221,121
SLC36A1 5 chrb 150834304,15083431:
OPLAH 5 chr8 145106687,14510671-
ZNF664-FAM101A 5 chrl2 124590414,12464280:
WDSUB1 5 chr2 160101991,16010268(
JAG2 5 chrl4 105622204,10562221¢
COL23A1 5 chrb 177741111,17780867¢
RBFOX1 5 chrl6 6459345,7307250,712
ANO2 5 chrl2 5998343,5998344,599
CDH4 5 chr20 60422230,60450242,5
SH2B2 5 chr7 101944202,10194420¢
KIF26B 5 chrl 245381025,24568100(
VAV2 5 chr9 136778878,13678952¢
NXN 4 chrl7 743982,846798,81306
CTBP1 4 chr4 1222301,1224540,122
LAMAS 4 chr20 60907895,60926221,6
FBRSL1 4 chrl2 133144691,13307265¢
MACROD?2 4 chr20 14423493,14634110,1
CARD11 4 chr7 2953432,2962751,296
DAGLA 4 chrll 61511261,61456424,6
ME1 4 chré 84140723,84140735,8
Clorf65 4 chrl 223566798,22356680(
ZIC3 4 chrX 136648350,13664837¢
RBFOX1 4 chrl6 7307250,7126103,741
LMF1 4 chrl6 1012567,945450,9665
SHANK?2 4 chrll 70438054,70425842,7
MAGIX 4 chrX 49022855,49022886,4
CDH4 4 chr20 60422230,60450242,6



BCL11B
GPR133
UGT1A8
GABRB3
UGT1A4
CCDC154
UGT1A6
RPGR
ZNF282
KANSL1
ATP10A
COLEC11
SYNPR
KIF1A
COTL1
SMOC2
DLEU7-AS1
HDGFRP2
CNOT1
AKAP14
NFATC1
MCF2L
CLASP1
SLITRK2
BAIAP2
RBFOX3
DMD
SURF6
CDC42BPB
CEP112
PCSK6
UGT1A10
CLCNY7
ARHGEF10L
NTM
PRKAR1B
GPHN
UGT1A9
DLEUY
PGS1
PIK3R5
ATP11A
ADAMTS17

WWWWWWWwWwWwWwWwwWwWwwWwwWwwWwWwwWwwWwwWwwwwwwwwwwwwwwwwwwwwwds

chrl4
chrl2
chr2
chrl5
chr2
chrl6
chr2
chrX
chr7
chrl7
chrl5
chr2
chr3
chr2
chrl6
chré
chr13
chr19
chrl6
chrX
chr18
chrl3
chr2
chrX
chrl7
chrl7
chrX
chr9
chrl4
chrl7
chrl5
chr2
chrl6
chrl
chrll
chr7
chrl4
chr2
chrl3
chrl7
chrl7
chrl3
chrl5

99679658,99680040,9
131519660,13152188¢
234633332,23466362¢
26915571,26915677,2
234633332,23466362¢
1493030,1493097,149
234633332,23466362¢
38157241,38157285,3
148904623,14890479¢
44220941,44286088,4
25978503,25978810,2
3644890,3645428,364
63269640,63269641,6
241661551,24168753(
84608934,84615224,8
168928224,16884293(
51417534,51417569,5
4490302,4490332,449
58560322,58610256,5
119046140,11904617:
77202644,77202645,7
113739124,11369332"
122106474,12235096¢
144902902,14490296¢
79042974,79063592,7
77295082,77295090,7
31912609,32603677,3
136199464,13619946¢
103477426,10347743-
63904583,63904587,6
101903335,10191539¢
234633332,23466362¢
1497136,1505429,150
17958855,17958868,1
131638085,13205840¢
752407,752449,75246
67139912,67142112,6
234633332,23466362¢
51417534,51417569,5
76400505,76400506,7
8789358,8812825,881
113362104,11339892¢
100514524,10056296¢



MOB2
UGT1A5
KIAA1755
AGAP1
RPS6KA2
ADARB?2
EYS
GALNTL®6
LRP3
CBFA2T3
UGT1A7
PRKAG2
GAS7
RPTOR
HDAC4
DIP2C
RYR1
SORCS1
TMEM184A
PXDN
NOTCH1
PRKX
GNAZ
SULF2
FRMPD4
PCDHA1
CSNK1G2
PHKA2
KIAA1217
ZFR?2
HIPK3
SGMS1
ABCC5
HRAS
RBFOX1
ANO1
CACNAL1lI
CAMTA1
ITPR2
REEP1
TMEM132C
C3orf33
TRPC5

NDNPNDNDNDNNDNDNNDNNNDNONDNDNDNDNNDNODDNNNDNNNNNNDNNNOOWLOWWWWWWWwwWwwwwwwwow

chrll
chr2
chr20
chr2
chré
chr10
chré
chr4
chr19
chrl6
chr2
chr7
chrl7
chrl7
chr2
chr10
chr19
chr10
chr7
chr2
chr9
chrX
chr22
chr20
chrX
chr5
chr19
chrX
chr10
chr19
chrll
chr10
chr3
chrll
chrl6
chrll
chr22
chrl
chr12
chr2
chr12
chr3
chrX

1523346,1777815,177
234633332,23466362¢
36849007,36849086,3
236754256,23684731
166843822,16694614:
1382459,1643950,159
65216632,66134639,6
173103159,17303002(
33696342,33696372,3
89042615,88953882,8
234633332,23466362¢
151393353,15139870¢
9820694,9820695,100
78847067,78884949,7
240170032,24017007¢
444996,418675,64496
38949505,38956801,3
108370663,10855454(
1585243,1587041,158
1681482,1664033
139389767,13942401¢
3570186,3621933
23438616,23441116
46317257,46317267
12368726,12602043
140222356,14023365!
1953636,1954126
18934349,18934350
24516752,24832885
3819891,3827732
33304906,33304907
52131940,52131991
183713815,18371381¢
533035,533036
7418191,7660583
69971133,69979164
40082534,40082538
7633798,7742833
26924516,26511135
86545739,86545740
129028623,12908472
155505796,15550580:
111149356,11114944(



SLC12A5
TTLL6
RYR3
TBC1D8
SNX8
CACNA1D
PCDHAS
AP3D1

LOC100873065

SNX29
NPRL3
ZRANB3

LOC100132273

PARK2
STARDS8
CAPG
MYO7B
BTBD9
NCOR2
ONECUT2
CTBP2
CRISPLD2
MMEL1
FLJ12825
PRDM16
BRSK2
ILIRAP
SH2D4B
FRMD1
LMX1B
EMR1
SH3BGR
RNF128
RBKS
PNKD
EIFAG3
SLC7A5
ZFPM2
MRPL48
LHPP
CEPGS8
CRLF1
NTM

NDNDNDNDPDDNDPNDPNPDPNPDNONDNDNDNDNDNNDNDNDNONDDNONDDNONDDNPDDPNONDDNONDNDDNDNDNDNDDNDDNDNDNONDDNDNDDNONDDNODDNDNDNDNDNDNDNDNDNDDNDDNDDNDDND

chr20
chrl7
chrl5
chr2
chr7
chr3
chrbs
chr19
chrX
chrl6
chrl6
chr2
chr22
chré
chrX
chr2
chr2
chré
chr12
chrl8
chr10
chrl6
chrl
chrl2
chrl
chrll
chr3
chr10
chré
chr9
chr19
chr21
chrX
chr2
chr2
chrl
chrl6
chr8
chrll
chr10
chr2
chr19
chrll

44686590,44686635
46855467,46879962
33609541,33652116
101654460,10176116¢
2291790,2293508
53534199,53784558
140222356,14023365!
2131565,2131578
22352538,22825509
12174662,12184064
177853,178051
136030518,13621328¢
42492062,42492104
162441931,16269358:
67937492,67942325
85640633,85640650
128340901,12836709(
38520370,38520371
124826676,12486083(
55138245,55105945
126719831,12671983-
84872049,84887563
2522201,2522203
54500278,54500355
3320520,3110954
1435516,1447686
190352746,19035278:
82360631,82360632
168474308,1684 7960
129379371,12937937¢
6899501,6899521
40823879,40823888
106007255,10600728¢
28063222,28063226
219186591,21914607¢
21134595,21134596
87867223,87871580
106488511,10648851¢
73508796,73523222
126208561,12629056!
65289622,65289948
18706287,18706503
132058408,13205841.:



ATP2C2
DSCAML1
PIK3C2B
RNU6-71
CTSD
TTC40
KCND3
AP2A2
ARFGEF1
CYFIP1
LRCOL1
SLC24A3
DAPK3
MICAL3
CSNK1G2-AS1
PCNXL2
HELB
MIR548AN
GPR132
PCDHAS8
ZNF579
CLYBL
OSBPL5
TSNARE1
PCDHA5
C20rf83
VDR
RPF2
CNTNAP5
FAMS83A
MSRA
MCPH1
RXRA
THAP4
SNF8
LOC100286922
DOK®6
TAF1C
BCOR
MYOM2
LOC732275
STK40
CNOT1

NDNDNDNDPDDNDPNDPNPDPNPDNONDNDNDNDNDNNDNDNDNONDDNONDDNONDDNPDDPNONDDNONDNDDNDNDNDNDDNDDNDNDNONDDNDNDDNONDDNODDNDNDNDNDNDNDNDNDNDDNDDNDDNDDND

chrl6
chrll
chrl
chré
chrll
chr10
chrl
chrll
chr8
chrl5
chr12
chr20
chr19
chr22
chr19
chrl
chr12
chrl3
chrl4
chr5
chr19
chrl3
chrll
chr8
chrbs
chr2
chr12
chré
chr2
chr8
chr8
chr8
chr9
chr2
chrl7
chr2
chr18
chrl6
chrX
chr8
chrl6
chrl
chrl6

84468325,84469995
117544836,11756616!
204417023,20443606¢
56173941,56174087
1777815,1778321
134681693,13462369¢
112525024,11252503!
984420,1001560
68118794,68223105
22896102,22912140
133186812,13318682
19222060,19222104
3966518,3960019
18281728,18398207
1953636,1954126
233399443,23339944¢
66733266,66733338
99977592,100043086
105518054,10551809!
140222356,14023365!
56090276,56090305
100260559,10026056(
3167118,3172171
143313650,14335829¢
140222356,14023365!
228491298,22849131¢
48257325,48257326
111342297,11131323¢
125119759,12539812!
124219472,12421954«
10225240,9949277
6365738,6465694
137225217,13728849¢
242547301,24255531¢
47009568,47010007
234663626,23466365¢
67361019,67361031
84212777,84212710
39933047,39938587
2024656,2045514
86368525,86369306
36807480,36810010
58610256,58610257



C1QL3
STIM1
CACNALG
TYW1
TMEM132D
ZMAT4
ARHGEF10
PCDHAY
FBLN1
ERICH1-AS1
ASAP1
ZNF76
ADCY9
PCDHA4
HAUS7
VPRBP
NLRP2
DLGAP?2
KCNK17
SBNO2
KAZN
UGT1A3
MRPL45P2
CBFA2T3
RTDR1
C200rf85
ATG4B
LOC100505817
INPP5A
GAS7
XKR6
ARHGAP19-SLIT1
RASA3
FAM86HP
PLXNA4
IL6R

EYS
ZDHHC19
PCDHAZ2
ELP6
TRPM7
FAM213B
KIF17

NDNDNDNDPDDNDPNDPNPDPNPDNONDNDNDNDNDNNDNDNDNONDDNONDDNONDDNPDDPNONDDNONDNDDNDNDNDNDDNDDNDNDNONDDNDNDDNONDDNODDNDNDNDNDNDNDNDNDNDDNDDNDDNDDND

chr10
chrll
chrl7
chr7
chr12
chr8
chr8
chr5
chr22
chr8
chr8
chré
chrl6
chrb5
chrX
chr3
chr19
chr8
chré
chr19
chrl
chr2
chrl7
chrl6
chr22
chr20
chr2
chrl8
chr10
chrl7
chr8
chr10
chr13
chr3
chr7
chrl
chré
chr3
chrbs
chr3
chrl5
chrl
chrl

16561939,16561955
3936650,3982840
48677083,48689799
66479904,66479905
130342963,12988893¢
40707694,40518778
1790861,1813891
140222356,14023365!
45978046,45981447
872324,1042396
131069818,13142722:
35260502,35260529
4027604,4027605
140222356,14023365!
152746484,15274648¢
51531473,51531495
55494187,55495378
1455439,1478196
39271537,39271538
1122146,1164139
15127623,15294191
234663626,23466365¢
45565093,45565384
88953882,88962816
23438616,23441116
56732799,56733571
242584161,24261050(
71010480,71010484
134372679,13437268(
9820694,9820695
10910862,10966569
99047710,99047711
114802859,11488084¢
129822490,12982255(
131815652,13218731
154416933,15441693¢
66134639,66166067
195925355,19593337(
140222356,14023365!
47547663,47547664
50935282,50935283
2522201,2522203
21035108,21043852



PLEKHAG
ZBTB46
KIAA1751
PCSKG6
WDR4
LRP1B
BIN1
ANP32E
TPST2
NEK6
GRM3
FTSJ1
EPB41L4A
RTL1
SIPA1L3
PLOD3
ASPG
C160rf45

LOC100129138

MMRN2
MLLT1
FLI1
PDzD4
C140rf159
LCMT1
PCDHAG6
KDM4C
YWHAE
AHRR
ELFN1
USP8
RBM19
CACNB4
ARHGAP19
MND1
PXDNL
LEMD2
ZSCAN1
DYSF
PACSIN2
DCHS2
CTNNA2
POLR2A

NDNDNDNDPDDNDPNDPNPDPNPDNONDNDNDNDNDNNDNDNDNONDDNONDDNONDDNPDDPNONDDNONDNDDNDNDNDNDDNDDNDNDNONDDNDNDDNONDDNODDNDNDNDNDNDNDNDNDNDDNDDNDDNDDND

chrl
chr20
chrl
chrl5
chr21
chr2
chr2
chrl
chr22
chr9
chr7
chrX
chrbs
chrl4
chr19
chr7
chrl4
chrl6
chrl
chr10
chr19
chrll
chrX
chrl4
chrl6
chr5
chr9
chrl7
chrbs
chr7
chrl5
chrl2
chr2
chr10
chr4
chr8
chré
chr19
chr2
chr22
chr4
chr2
chrl7

204219848,20421984¢
62380327,62432152
1886588,1898937
101915394,10192453
44280703,44290375
141294992,14202262:
127860879,12786144¢
150194484,15020210:
26948220,26982357
127105254,12704890"
86323612,86457243
48339984,48339985
111696502,11169653¢
101349763,10134917-
38617389,38627237
100851242,10085124:
104562750,10456279!
15528789,15636155
104615880,10461588¢
88703284,88703316
6213311,6213321
128611281,12861128-
153068854,15307331¢
91609462,91609532
25187609,25144907
140222356,14023365!
6793789,7147974
1252535,1252536
355048,407802
1784084,1784838
50731843,50752566
114255319,11425532(
152864956,15287459:
99047710,99047711
154300829,15430229:
52317473,52317474
33742192,33742193
58552731,58545712
71797711,71692546
43274720,43324183
155410665,15541092¢
80286635,79914706
7405073,7411770



TRAPPC9 2 chr8 141200417,14126970¢
AUNIP 1 chrl 26180431
KDM1B 1 chré 18158286
NR1H4 1 chrl2 100953546
GRAMDI1A 1 chrl9 35502532
SPTBN4 1 chrl9 41050290
SNRPN 1 chrl5 25196084
CYP11B1 1 chr8 143957579
GPR137B 1 chrl 236361171
RPS6KB1 1 chrl7 57986974
TMBIM6 1 chrl2 50153676
ARRB2 1 chrl7 4622638
CCNG1 1 chrb 162870234
DOTI1L 1 chrl9 2187851
EPG5 1 chrl8 43522083
BCL2 1 chrl8 60816889
CANX 1 chrb 179145862
TEAD4 1 chrl2 3128415
KLHL13 1 chrX 117245441
CCT5 1 chrb 10253162
PDEGB 1 chr4 619634
UBAC1 1 chr9 138831135
MTRF1L 1 chré 153311755
FUT10 1 chr8 33323126
HCN2 1 chrl9 607040
C200rf196 1 chr20 5741195
DGKG 1 chr3 186077900
N4BP3 1 chrb 177546160
WDR59 1 chrl6 74993426
SLC29A1 1 chré 44198397
CD97 1 chrl9 14506631
DHTKD1 1 chrl0 12156554
ERI3 1 chrl 44780321
KCNAB2 1 chrl 6143145
LINCO0661 1 chrl9 16126820
GRK1 1 chrl3 114432861
ZFP57 1 chré 29644039
KLF11 1 chr2 10191713
SORL1 1 chrll 121357434
LRPS 1 chrll 68201295
IGSF23 1 chrl9 45124734
MYH7 1 chrl4 23896981
CCDC85C 1 chrl4 100026843



GMPR
NUGGC

CALCOCO2

ZNF812
CDC123
TACC2
GTPBP3

HSPB2-Cllorf52

FOXF1
PRICKLE?2
BOLA3
SDCCAGS
ILIRAPL1
UGGT2
ALDH1A3
STOX2
POLR3K
IQSEC2
PREX1
TM9SF4
FAM133A
ZNF213
SRCIN1
CRB2
Cé6orf123
ELOVL6
WAC
MLL3
NTSR2
PLA2G4B
OCLN
ALPL
FLG
C1QTNF6
CNTN2
PKNOX2
DHX38
NOL4
ANKS1B
EP400
GPC3
BOC
COL6A1

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chré
chr8
chrl7
chr19
chr10
chr10
chr19
chrll
chrl6
chr3
chr2
chrl
chrX
chrl3
chrl5
chr4
chrl6
chrX
chr20
chr20
chrX
chrl6
chrl7
chr9
chré
chr4
chr10
chr7
chr2
chrl5
chrs
chrl
chrl
chr22
chrl
chrll
chrl6
chrl8
chr12
chrl2
chrX
chr3
chr21

16251571
27886902
46936153
9804096
12268535
123814472
17452744
111784923
86547385
64183682
74368577
243600962
29547567
96580857
101436140
184848069
102638
53272073
47325314
30729523
92952059
3192535
36718828
126129406
168185593
111114534
28899099
151998404
11809846
42135988
68831858
21892980
152286040
37578578
205018621
125169732
72137560
31767641
100040303
132558689
132763656
112991312
47421793



PI14KA
GRIN1
CAMK2B
UPK1A
ZNF516
CNOT6
CNTN4
CDK16
SSTR5-AS1
KIAA1609
TECRL
AGPAT3
LOC440335
ST3GAL1
FZR1
PRSS42
TSHZ1
SHISA9
GFRA1
THBS3
MRGPRX2
KDM2B
TTLL1
MFRP
9-Sep
MICAL3
TLL2
HDAC11
COMMD10
DSCAM
APOBEC3H
RAB11FIP4
KCNQ1
DNAH9
RCOR1
PLXNA4
NT5DC3
YIF1B
SPEG
DGKQ
TUBB3
RAB1A
GABRAS

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chr22
chr9
chr7
chr19
chr18
chrb5
chr3
chrX
chrl6
chrl6
chr4
chr21
chrl6
chr8
chr19
chr3
chr18
chrl6
chr10
chrl
chrll
chrl2
chr22
chrll
chrl7
chr22
chr10
chr3
chrbs
chr21
chr22
chrl7
chrll
chrl7
chrl4
chr7
chr12
chr19
chr2
chr4
chrl6
chr2
chrl5

21196897
140059456
44259325
36168150
74097118
179962178
2348890
47086345
1124965
84514963
65221244
45386749
4846334
134494941
3533273
46875041
72949954
13166315
117883900
155174105
19077819
121891696
43457167
119216504
75348109
18398207
98132016
13528297
115444798
41654239
39496742
29834071
2495420
11579945
103128775
132187312
104185494
38794450
220354384
960712
90001902
65345703
27128821



TBL1XR1
LOC442459
FILIP1

ATPBD4-AS1

CCDC134
SEC14L4
NTN1

LOC100287314

MIR548A0
KCNK13

ADARB2-AS1

CDC7
C1QTNF5
ADH5
MAP2K3
CUL3
RAB35
NKD2
IL12RB1
TBC1D9
PRKAG3
UBAC2
LOC200772
MMP25
PPP4R1L
MIR548F5
ACE
TMBIM1
DNMT3A
SMOC1
RNGTT
MEI1
UNC13C
LOXL2
WNK1
MFSD12
CDON
TNFRSF19
PCDHAS
SETDS8
CACNAI1A
LOC653712
SRCAP

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chr3
chrX
chré
chrl5
chr22
chr22
chrl7
chrl2
chrbs
chrl4
chr10
chrl
chrll
chr4
chrl7
chr2
chr12
chr5
chr19
chr4
chr2
chrl3
chr2
chrl6
chr20
chrl3
chrl7
chr2
chr2
chrl4
chré
chr22
chrl5
chr8
chr12
chr19
chrll
chrl3
chrbs
chrl2
chr19
chr3
chrl6

176889359
99036839
76160100
35970622
42220489
30899353
8993970
30948769
92934607
90564920
1590616
91983472
119216504
100007865
21195047
225394812
120538685
1033924
18183527
141675541
219691758
99977592
241906186
3102462
56845938
36227031
61562922
219146078
25465487
70397475
89498970
42143536
54316941
23155335
917009
3543396
125854390
24199623
140222356
123881894
13593094
128587817
30747191



RAPGEF3
ISM1
CPPED1
ST20-MTHFS
DPP6
LINC00620
RASIP1
IARS?2
PEAR1
ADAMS8
CELF5
PTDSS2
MAGI1
LDLRAD3
FRMD1
MAP3K15
LRRK1
PPIL4
ZNF346
FAM208B
RNF103-CHMP3
SEC24D
HCK
KANSL1
POP1
CMC1
CTNNA3
ZFP42
AKIRIN1
Clorf216
MAGEL2
STK11
LOC285577
KIAA1671
NME4
C16o0rf45
JRK
SLC4A7
CNTRL
MRPL28
RGS12
MAGEBS3
LDLRAD4

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chr12
chr20
chrl6
chrl5
chr7
chr3
chr19
chrl
chrl
chr10
chr19
chrll
chr3
chrll
chré
chrX
chrl5
chré
chrbs
chr10
chr2
chr4
chr20
chrl7
chr8
chr3
chr10
chr4
chrl
chrl
chrl5
chr19
chrbs
chr22
chrl6
chrl6
chr8
chr3
chr9
chrl6
chr4
chrX
chr18

48134634
13213728
12795662
80179495
154384180
13694628
49233333
220313851
156883491
135078760
3252242
472525
65412778
36060708
168474308
19490198
101504495
149846961
176484225
5731339
86829355
119713046
30642232
44220941
99137831
28296877
67854284
188918166
39468217
36181446
23891602
1219701
3491300
25567235
448131
15636155
143747271
27421654
123926393
419921
3374161
30250321
13571929



RGCC
TREH
TCF7L1
CNPY1

JMID7-PLA2G4B

ZNF517
CNR2
LINC00689
SARM1
PQLC1
LYRM7
SNTG2
BCYRN1

SYS1-DBNDD2

FHDC1
DDX49
CDC42SE2
HMHA1
MECOM
NRXN3
ATP8B1
ATPBV1C2
SCAI
CPLX2
ERBB4
VPS52
TENM2
RTF1
ALX4
WNK4
RANBP17
SH3PXD2A
EEF2K
PIGN
DNAJB13
GCH1
TNS3
SSBP3
WDR1
ADCY3
INPP5D
CATSPERD
QSOX2

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chrl3
chrll
chr2
chr7
chrl5
chr8
chrl
chr7
chrl7
chrl8
chrbs
chr2
chrX
chr20
chr4
chr19
chrs
chr19
chr3
chrl4
chr18
chr2
chr9
chr5
chr2
chré
chrs
chrl5
chrll
chrl7
chrs
chr10
chrl6
chrl8
chrll
chrl4
chr7
chrl
chr4
chr2
chr2
chr19
chr9

42043265
118529125
85517291
155323907
42135988
146030084
24204072
158816261
26708335
77683125
130529475
1357789
70882202
44023473
153896358
19035368
130638028
1071946
168827493
79562574
55315437
10918531
127801355
175280608
212566718
33223425
167011860
41729232
44330555
40934275
170504170
105584366
22240790
59803822
73681089
55363590
47534646
54869839
10114811
25064191
234080746
5744912
139101770



PPWD1
FIBP
LOC150935
PRKCA
COL22A1
OTOP1
IQCA1
RUFY?2
PPP2CB
MIR548Al
CXorf49B
MYH14
ITIH6
TLR8-AS1
PPM1G
AGAP1
ONECUT1
ZNF578
FAR1
LOC100505549
SEPHS1
CDK11B
SCARA3
KIF25
MACROD2
GYG2
TTC7B
HPN
LONRF3
KIF26A
COL4A4
RNF175
DET1
ITGA9
KLF13
MAFK
CDH15
CASZ1
EFHA1
GABRD
SYNGR1
CRELD2
CCT6P3

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chrbs
chrll
chr2
chrl7
chr8
chr4
chr2
chr10
chr8
chrl4
chrX
chr19
chrX
chrX
chr2
chr2
chrl5
chr19
chrll
chrl8
chr10
chrl
chr8
chré
chr20
chrX
chrl4
chr19
chrX
chrl4
chr2
chr4
chrl5
chr3
chrl5
chr7
chrl6
chrl
chrl3
chrl
chr22
chr22
chr7

64861269
65655077
240698235
64479342
139883644
4221165
237370989
70118541
30667309
29968344
70987013
50752376
54785262
12924035
27605982
236754256
53081116
52985695
13695712
55315437
13377716
1576635
27494605
168419593
15984559
2771538
91268771
35537771
118143818
104613056
227892708
154674748
89067474
37572577
31658668
1574811
89261144
10828178
22069818
1956361
39746803
50318505
64516736



GRID1
SEC14L5
CELF4
DAB1
MUC5B
FLJ37505
Clorf106
COL8A1
NT5M
LRP12
FAM219A
CuLl
DRAM1
ACAP3
CHAF1B
PM20D1
IL2RA
NCF2
MOB3B
SOX3
MAPT
TRPMS8
PEX6
CERS1
PRR5-ARHGAPS
UCK1
S1PR3
BCAS4
DHX37
FAM189A2
LRP2
GPC1
SPN
BAHCC1
SPAG16
ANO9
CORO2B
C140rf132
TRAK1
FBLN2
CDH9
DAG1
RAB36

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chr10
chrl6
chr18
chrl
chrll
chrl2
chrl
chr3
chrl7
chr8
chr9
chr7
chr12
chrl
chr21
chrl
chr10
chrl
chr9
chrX
chrl7
chr2
chré
chr19
chr22
chr9
chr9
chr20
chr12
chr9
chr2
chr2
chrl6
chrl7
chr2
chrll
chrl5
chrl4
chr3
chr3
chrbs
chr3
chr22

88028472
5047168
34988706
58566803
1271429
128375623
200863771
99376747
17210459
105540724
34400580
148480233
102277334
1229850
37761362
205819038
6096005
183549851
27355326
139586813
44022067
234908509
42934500
19004173
45151454
134405414
91612882
49427252
125448959
71951803
170105268
241387018
29675927
79395033
214629889
433903
69011119
96523939
42242685
13608943
26896115
49517215
23505575



DRD4
LCLAT1
HPSE2
MCM3AP
ZFP82
PTPRT
DLGAP3
SP2
ITGAL
SLC2A6
MIR5009
TNFRSF1B
LIPT2
PTPRD
TBL1X
PDZD7
TMEM151B

LOC100128675

Pl116
GNAT1
GYPA
PTCHD2
INPP5J
ZNF280C
BMP15
LZTS2
FAMA47A
COL15A1
MADI1L1
ITPR1
ZNF284
EXD3
STK32C
R3HDM4
CCDC88C
TAF4
P14K2B
SFRP1
SLC25A29
CDR2L
PTPRH
DCAF12L2
CDH23

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chrll
chr2
chr10
chr21
chr19
chr20
chrl
chrl7
chrl6
chr9
chr21
chrl
chrll
chr9
chrX
chr10
chré
chr19
chré
chr3
chr4
chrl
chr22
chrX
chrX
chr10
chrX
chr9
chr7
chr3
chr19
chr9
chr10
chr19
chrl4
chr20
chr4
chr8
chrl4
chrl7
chr19
chrX
chr10

639552
30822053
100587254
47691729
36893856
41042717
35369244
45988531
30503727
136340458
29036527
12249019
74203582
10362794
9494077
102771571
44243190
35570306
36917094
50231058
145053198
11591735
31523685
129385813
50659488
102764820
34148956
101737047
2164994
4825829
44585591
140241360
134119998
897518
91881920
60598912
25248474
41122515
100764469
72999772
55704213
125299550
73521730



FLJ13197
EMR3
TMEMS8A
LEPR
KCNG2
TMEM44
SRSF4
MRC2
DNAH17
WNT9A
EVC2
LOC100132354
NRF1
RIMS2
BTBD2
IKBIP
GRINZ2B
NFATS
DTNB
PHF21B
ZAPT70
PKP4
B4GALT1
LOC100288637
RBP7
DCDC2
PAPLN
PCGF2
ATCAY
PIP5K1P1
LRRTM4
TRPM5
ME3
COL25A1
RGS7
WWP2
PRICKLE2-AS3
TFDP2
FAM207A
LRRC15
PCBP3
MDGA2
GFOD1

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chr4
chr19
chrl6
chrl
chr18
chr3
chrl
chrl7
chrl7
chrl
chr4
chré
chr7
chr8
chr19
chrl2
chr12
chrl6
chr2
chr22
chr2
chr2
chr9
chrl5
chrl
chré
chrl4
chrl7
chr19
chré
chr2
chrll
chrll
chr4
chrl
chrl6
chr3
chr3
chr21
chr3
chr21
chrl4
chré

38616757
14751290
427782
65985735
77624266
194324731
29485475
60728953
76565604
228110732
5596076
43878654
129265545
105081884
2000129
99013627
13917683
69662907
25638407
45339200
98351851
159519478
33132490
31059158
10064649
24301369
73719984
36894037
3913959
7986670
77379705
2434036
86267676
109933638
241227281
69812703
64183682
141846292
46387352
194077617
47308320
47631349
13430489



PLIN3
ATPOA

STON1-GTF2A1L

DENND2C
APBA2
MSRA
BEND2
PEBP4
LINC00673
IFNAR1
F10
ATRNL1
CCDC113
RAB40B
SAFB2
EPHA3
CTSH

AR
ATP6VOCP3
NACC2
ANKRD24
CELSR1
TMEM145
PSMAS8
DCUN1D5
HDAC9
CDX2
KDELR3
ALOX5AP
GOLGB1
DBF4B
TOM1L1
SLITRK4
ZNF831
ANKFY1
WDR88
C150rf38-AP3S2
SLC35F5
SGCG
ITPR3
LOC100131691
GPR151
C200rf78

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chr19
chr20
chr2
chrl
chrl5
chr8
chrX
chr8
chrl7
chr21
chr13
chr10
chrl6
chrl7
chr19
chr3
chrl5
chrX
chré
chr9
chr19
chr22
chr19
chrl8
chrll
chr7
chr13
chr22
chrl3
chr3
chrl7
chrl7
chrX
chr20
chrl7
chr19
chrl5
chr2
chrl3
chré
chr19
chr5
chr20

4854735
50382048
48841796
115174199
29227420
10225240
18236885
22770137
70526843
34711337
113778484
116999175
58300770
80617214
5591280
89252688
79224683
66766196
42695529
138966820
4190586
46908054
42828238
23764533
102958119
18547111
28541503
38872469
31306311
121407725
42827672
53013356
142721761
57780553
4165347
33653408
90425672
114505405
23872175
33606522
59082605
145895164
18795558



KIF21B
SUV420H2
HLX
VWASA
SELM
KANK1
EFCABG6
HAGHL
TMPRSS15
NEBL
LAMA4

STX16-NPEPL1

NEK6
PROS1
SVIL
FBXL18
STX2
BTNL9
PHACTR4
SNRPA
CCDC130
POC1B
CDH1
PDEY9A
BRI3SBP
ANGPT2
HRH1
HOXD3
HTR2C
WDRS83
CSNK1D
SPEN
DNAH11
BTBD16
MUC17
MLF1
GRIKS
ZIC5
CDHR2
BICD1
UBE2H
MORN1
AKT1

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chrl
chr19
chrl
chrl6
chr22
chr9
chr22
chrl6
chr21
chr10
chré
chr20
chr9
chr3
chr10
chr7
chr12
chr5
chrl
chr19
chr19
chrl2
chrl6
chr21
chr12
chr8
chr3
chr2
chrX
chr19
chrl7
chrl
chr7
chr10
chr7
chr3
chrl
chrl3
chrbs
chrl2
chr7
chrl
chrl4

200969919
55856850
221057645
22136995
31503149
580997
44182208
779687
19693947
21183608
112505108
57274149
127105254
93683979
29780291
5541655
131276761
180482539
28756657
41259867
13866135
89897387
68787529
44152788
125503520
6365738
11210314
177036642
113981251
12782089
80209233
16184131
21871891
124089034
100684925
158319418
37380385
100621419
176011887
32528150
129534618
2310576
105249322



ASCL3
COL5A3
TMED10
KCNQ1DN
PPP1R14C
ADNP2
ATF7IP
KIRRELS3
SLC26A5
MYO18B
PPP1R37
MAEA
RAB11B
AP3S2
SSTR5
RGN
BPTF
PNMA3
PDXDC1
PVRL1
JPH3
IQSEC1
TNNI3K
PROM1
GEMIN7
CC2D1A
RNUG6-81
NXN
MED24
NRP2
ZNF398
MUC4
CXorf49
SNORD115-21
VGLL4
AGPS
ZFYVE1
MTHFS
PTPRS
CLEC17A
MEGF6
LINC00200
WNT3A

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chrll
chr19
chrl4
chrll
chré
chrl8
chr12
chrll
chr7
chr22
chr19
chr4
chr19
chrl5
chrl6
chrX
chrl7
chrX
chrl6
chrll
chrl6
chr3
chrl
chr4
chr19
chr19
chr2
chrl7
chrl7
chr2
chr7
chr3
chrX
chrl5
chr3
chr2
chrl4
chrl5
chr19
chr19
chrl
chr10
chrl

8959545
10102490
75621019
2891269
150501103
77879657
14594740
126453648
103016782
26323726
45618958
1310925
8468337
90425672
1124965
46948159
65867128
152225031
15083515
119574608
87702494
12946689
74712951
16011211
45587004
14041481
132203010
743982
38179288
206551978
148864851
195474368
70987013
25455720
11611732
178331204
73477261
80179495
5238770
14712697
3450637
1206496
228206934



SAMD3
CHST8
EML1
SYT2
LYZL2
PLEKHAS
IGSF21
TSPAN9
DHDH
SNTG1
MIPEP
SYNGR3
ALDH3B2
ICOSLG
BCORL1
SPON1
TNRC18
SACS
MLLT10
ABCG2
POU4F1-AS1
PCNT
RAB40C
TNNT1
KIAA0825
CNIH3
SORCS2
ENOX2
EPHA2
WDR19
PLA2G3
SLC12A3
CCNY
TBC1D30
GSGI1L
EPHA1-AS1
ACSLA4
FAM160B1
LINC00251
C9orfo6
ARMC?2
LOC100128946
PFKFB3

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chré
chr19
chrl4
chrl
chr10
chrl2
chrl
chrl2
chr19
chr8
chr13
chrl6
chrll
chr21
chrX
chrll
chr7
chrl3
chr10
chr4
chr13
chr21
chrl6
chr19
chrbs
chrl
chr4
chrX
chrl
chr4
chr22
chrl6
chr10
chrl2
chrl6
chr7
chrX
chr10
chr8
chr9
chré
chr22
chr10

130581876
34188708
100402814
202638789
30916944
19383370
18527092
3227502
49440851
51382942
24341072
2041493
67438801
45648880
129159505
14099081
5427651
23966201
21883429
89021640
78969375
47836653
651516
55652270
93869138
224874744
7451442
129987599
16455051
39233975
31533965
56926792
35558831
65269045
27802755
143111464
108943360
116636620
66078831
136247289
109276551
49290652
6265203



THBS2
RAI1
LIMS2
ENPP6
MYQO9B
SMAD6
EPB41L2
ZEB1
ZNF846
SLC17A2
WDR65
GRM5
TSC22D3
CNNM4
ZNF524
POMT1
EPB41L1
ZNF329
C19orf71
TMCO3
KCNK5
MCC
AK5
KLHL29
SDK2
PCDHA9
ARL2-SNX15
SCN4B
MGMT
CHMP6
SLC27A1
ANXA11l
NBEA
MGA
TACC3
LINCO0174
SCARB1
CABP1
CCT3
EYA2
MDGA1
NCAM2
MYO1D

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chré
chrl7
chr2
chr4
chr19
chrl5
chré
chr10
chr19
chré
chrl
chrll
chrX
chr2
chr19
chr9
chr20
chr19
chr19
chrl3
chré
chr5
chrl
chr2
chrl7
chr5
chrll
chrll
chr10
chrl7
chr19
chr10
chr13
chrl5
chr4
chr7
chr12
chrl2
chrl
chr20
chré
chr21
chrl7

169652497
17700234
128429090
185037323
17188322
66998856
131245620
31659276
9877935
25925633
43702360
88619806
106959465
97442817
56113828
134397624
34783506
58658691
3543396
114166775
39167605
112579417
77927325
23773096
71453731
140233651
64790137
118023118
131536574
78971536
17611259
81921078
36227031
42024577
1737502
65852199
125341870
121088884
156293490
45543675
37616899
22385757
30831244



HOMERS3
PRR12
SCAMP5
GALNT14
B4GALNT4
SLC1A7
CD58
ERC1
KNDC1
CCDC36
MZF1
SERPINH1
UHRF1BP1L
TTLL6
CLPTM1L
DUSP27
PCSK6
EED
HMMR
DGCR5
CHRNA4
TNFAIP2
CAPN13
TBATA
CHTF18
PCDHB4
ITGBL1
MRTO4
AKAP9
CA6
FANCC
DEF8
QSOX1
FAM19A1
FGF2
FPGT-TNNI3K
KCNA2
PPP5D1
DENND4C
SPATA2
GAK
CHRNB1
SERPINI1

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chr19
chr19
chrl5
chr2
chrll
chrl
chrl
chrl2
chr10
chr3
chr19
chrll
chr12
chrl7
chrbs
chrl
chrl5
chrll
chrbs
chr22
chr20
chrl4
chr2
chr10
chrl6
chr5
chr13
chrl
chr7
chrl
chr9
chrl6
chrl
chr3
chr4
chrl
chrl
chr19
chr9
chr20
chr4
chrl7
chr3

19041551
50105239
75293407
31149648
372156
53588498
117059978
1421739
134979519
49238668
59082605
75279846
100518917
46855467
1331692
167075205
101924537
85964886
162896152
18961797
61987340
103595564
30955476
72542669
841965
140503914
102277204
19583733
91733664
9024551
97979533
90020861
180157189
68574113
123787320
74712951
111144026
46988945
19274447
48526703
878078
7353235
167535541



SGTA
SEPSECS
NDP
IGF1R
SEC14L1
GSK3B
CLUH

LOC100652739

PIEZO2
CIITA
RHPN1-AS1
ITGB2
C7orf50
TSPEAR
WIPI1
SYN3
MPND
CABP7
SIK3
GLB1L3
PPP2R2B
GLI3
FGFRL1
IL32
CTNS
GOLGAS8A
SLC39A11
FHIT
LINC00294
NAV1
BSN
TAOK?2
MYO15A
DMD
COLQ
SLK
RBM47
PODN
HERC1
DSEL
TRAPPCS8
SPATS2
NADK

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chr19
chr4
chrX
chrl5
chrl7
chr3
chrl7
chré
chr18
chrl6
chr8
chr21
chr7
chr21
chrl7
chr22
chr19
chr22
chrll
chrll
chrs
chr7
chr4
chrl6
chrl7
chrl5
chrl7
chr3
chrll
chrl
chr3
chrl6
chrl7
chrX
chr3
chr10
chr4
chrl
chrl5
chrl8
chr18
chrl2
chrl

2754809
25158222
43829064
99206152
75170673
119689587
2593661
150226492
11023984
11006702
144449706
46339178
1100693
46101348
66430512
32955541
4351596
30122279
116730736
134151819
146387464
42060051
1017233
3117519
3561310
34702884
71031784
60004440
33097876
201708421
49701981
29994922
18023872
31912609
15562510
105735726
40599002
53537264
64103745
65176221
29457371
49897385
1684471



C10orf54
RNF149
MIR548G
BLOC1S5-TXNDC5
C4orf4s
UBR3
TAZ
GNG7
FGD4
NPEPL1
FCHO1
ZNF7
KAT2B
ZSWIM4
TGM5
SGCZ
ECE1
TUFT1
ASB18
NXPH1
PDE1A
SLC13A5
PLGRKT
KDM4B
WDR26
NOV
PIK3R6
CACNA1B
PCCA
C15orf27
DYSF
POLRMT
AGPAT?2
KIF19
ARHGEF6
CHMP5
ANKRD10
IQGAP2
KLHL6
SLC51A
MAD2L2
SMPDL3B
JARID2

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chr10
chr2
chr3
chré
chr4
chr2
chrX
chr19
chr12
chr20
chr19
chr8
chr3
chr19
chrl5
chr8
chrl
chrl
chr2
chr7
chr2
chrl7
chr9
chr19
chrl
chr8
chrl7
chr9
chrl3
chrl5
chr2
chr19
chr9
chrl7
chrX
chr9
chrl3
chr5
chr3
chr3
chrl
chrl
chré

73521730
101894221
99376747
7986670
159893282
170721309
153648928
2601809
32677157
57274149
17899267
146068321
20111266
13914971
43554709
14722273
21630582
151527035
237125778
8621760
183363989
6600139
5433404
5013610
224616740
120433500
8740075
141002309
101106210
76448776
71797711
626237
139578879
72350966
135776463
33269800
111559451
75897896
183260073
195955761
11737881
28282206
15263009



WDR24
SLC22A23
ABCB10
SLC44A4
PACSIN1
ST3GAL2
COL20A1
ATP2B3
UXS1
FAM101A
HTT
ACSL6
FBXO31
HS6ST3
TIAM1
MAN2B2
ZCCHC14
TMEMG63A
HELZ2
HPS5
DENND1C
AFMID
SLC25A21
TENM1
Clorf151-NBL1
MSN
MIA3
GLCCI1
ABR
OCA2
PLIN4
LRRC4C
SBNO2
TMEMS87A
MAP2K2
POR
MYO15B
CREB5
SBF1

BID
GDF1
SNORD115-15
PDSS1

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chrl6
chré
chrl
chré
chré
chrl6
chr20
chrX
chr2
chrl2
chr4
chr5
chrl6
chrl3
chr21
chr4
chrl6
chrl
chr20
chrll
chr19
chrl7
chrl4
chrX
chrl
chrX
chrl
chr7
chrl7
chrl5
chr19
chrll
chr19
chrl5
chr19
chr7
chrl7
chr7
chr22
chr22
chr19
chrl5
chr10

737791
3369681
229683263
31846535
34466126
70444447
61938481
152815799
106755171
124799642
3234979
131327896
87421343
96760623
32831129
6592474
87496161
226057690
62200870
18338734
6471896
76198457
37297745
123863938
19964097
64904455
222829548
8079441
1075766
28256783
4509493
40316205
1122146
42513280
4094774
75611354
73602079
28571385
50894847
18226805
19004173
25455720
27015761



CDH13
IDO2
RIMBP2
WDRA45
FUT7
ENGASE
TUB
C9o0rf139
ALG12
PLXNC1
EIF4A3
HTRA3
OPRD1
TANGOG6
NAALADL2
CDH24
PCP4
ALDHI1L1
LINC00616
TBC1D1
ZNF687
KCNJ15
HSF1
PDK3
EPS15L1
GNE
CUX2
ADAMTS20
PIP5K1B
MUC6
ARHGAPS8
ARHGEF3
NEO1
FRRSI1L
WNK2
PIP5K1C
LOC643201
COLB6A2
TMC6
ABCC6
DDX11L2
SEMABA
THOP1

PR RPRPRRPRRPRRPRRPRPRPRPRPRPRRPRPRPRRPRPRPRPRREPRPREPREPREPRPRPRPRPRPRPRPREPRPRRPRRERRPREPRERERERPR

chrl6
chr8
chr12
chrX
chr9
chrl7
chrll
chr9
chr22
chrl2
chrl7
chr4
chrl
chrl6
chr3
chrl4
chr21
chr3
chr4
chr4
chrl
chr21
chr8
chrX
chr19
chr9
chr12
chrl2
chr9
chrll
chr22
chr3
chrl5
chr9
chr9
chr19
chrbs
chr21
chrl7
chrl6
chr2
chr5
chr19

83679983
39835886
130911205
48944817
139925243
77084652
8088757
139925243
50305634
94620569
78114653
8278123
29190137
68983447
175460474
23517172
41297673
125834605
138973585
38066446
151257739
39631463
145525404
24556724
16475386
36260796
111737846
43864935
71477604
1014987
45151454
56863300
73427047
111926896
96020487
3656067
175619319
47546166
76118451
16280872
114359994
115801836
2807373



KLRD1
TNFRSF8
KAZN
GUCY1A2
HOXD9
RPRD2
LOC388796
HIBCH
SH3GL1
TPST2
MAP7
KDM4C

RPRRPRRPRRRRRRRREPR

chr12
chrl
chrl
chrll
chr2
chrl
chr20
chr2
chr19
chr22
chré
chr9

10465363
12188481
15294191
106878919
176989431
150423967
37059349
191150856
4399114
26948220
136864644
6793789



7,130863889,130863893,130863895,130863905,130863933,130863942,130863951,13
8811169,88793822,88793842,88797567,88799286,88801024,88807203,88810978
),157700218,157959879,157959895,158031992,158031994,158240238,158240243
8891673,49035765,49057277,49057291,49091920,49114824,49146962
0885924,80885930,80885952,80885978,80885996,80886112
9035765,49057277,49057291,49091920,49114824,49146962
7918019,77918027,77918046,77918052,77906595,77906650
3877744,33911677,34060801,34060819,34194134
1154,2048727,2063148,2081517,2089525
8434,4256117,4256137,4256138,4850011
7918019,77918027,77918046,77918052,77970489
4,179623,179642,179644,179653
1,138136408,138136474,138192626,138277156
5,101858142,101892327,101771662

4678,1235322,1261456

2,150834334,150834342,150834359
2,145106721,145106730,145106740
2,124651974,124799642,124568638
),160102724,160102738,160102739
3,105622243,105622249,105622272
1,177808675,177968358,177968359

6103,7418191,7660583

8328,5998366,5998367

9877218,60280268,60438319
3,101944228,101944241,101944275
),245858320,245362168,245715801
3,136809115,136809118,136816939

7,813073

4647,1238521

0930091,60938308

1,133102460,133118296

4759025,15984559

2752,3062322

1458594,61494325

4140753,84140777

),223567064,223567075

1,136648840,136648854

8191,7660583

70,973432

0425843,70437604

9022891,49022902

0280268,60438319



9680051,99702574
5,131549814
3,234663653
6915681
3,234663653
3159
3,234663653
8157349
1,148909758
4286196
5981366
8757
3328784
),241703299
4650181
),168895630
1417575
0333
8610257
3,119046195
7220878
7,113705141
5,122350966
5,144902969
9068407
7395375
2603689
5,136199502
2,103477438
3915389
1,101924537
3,234663653
6489
7966700
3,132058411
2

7142113
3,234663653
1417575
6414300
2899
3,113409943
5,100667714



8321
3,234663653
6849087
7,236944858
3,167040005
0616
6166067
),173748345
3696395
8962816
3,234663653
1,151406005
31481
8898787
3,240270095
9

9071020
),108715748
7042
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Gene name number of high covarianichromosome

ANTXR2 19 chr4
WDR72 15 chrl5
LOC441666 12 chr10
RBFOX1 11 chrl6
LOC441601 11 chrll
ACOT7 11 chrl
WDR86 9 chr7
ME1 9 chré
PTPRN2 9 chr7
TMEM240 8 chrl
RPL23AP53 8 chr8
RAP1GAP2 7 chrl7
FGFR3 7 chr4
PSD3 7 chr8
PARK2 7 chré
LINGO2 6 chr9
CUX1 6 chr7
ROBO1 6 chr3
CEP112 6 chrl7
ADAMTSL3 6 chrl5
SORCS2 6 chr4
RNU6-81 6 chr2
TBC1D22A 6 chr22
CDH4 6 chr20
SBNO2 6 chr19
LAPTM4B 6 chr8
ONECUT2 6 chr18
RPS6KA2 6 chré
LDLRAD4 5 chr18
ADARB2 5 chr10
GTF3C1 5 chrl6
CYP2E1 5 chr10
FAM53A 5 chr4
DHX37 5 chrl2
DLEU7-AS1 5 chrl3
CYP2J2 5 chrl
RBFOX1 5 chrl6
MLLT1 5 chr19
LAMAS 5 chr20
KIF26B 5 chrl
DCDC2 5 chré
SHANK?2 5 chrll



CBFA2T3
MACROD2
AES
DLEU7
FRMD1
CACNA1H
SLC12A7
CBFA2T3
BCYRN1
Cllorf44
DLGAP2
TPPP
BRSK2
CHFR
CTNNA3
DMD
CAGE1
LYRM4
CDH4
DYDC1
DYDC2
NFATC1
RPRD2
KCNQ2
LHFPL2
MYOM2
PHACTR3
ADAMTS13
PNPLA7
MYO1F
COL4A5
ADAMTS2
FGF13
LHX6
CEP112
FKBP9
KANK1
JAG1
ZDHHC14
EIF4G3
KDM4B
PXDN
MOB2

WWWWWWWwWwwWwWwwwwwwwwwwwrrrrr,rpr,rp,r,,r,rbdr,bdr,pdrrpdrbdr,SrrbdrbSrbSAbSMAbdooo o

chrl6
chr20
chr19
chrl3
chré
chrl6
chrbs
chrl6
chrX
chrll
chr8
chr5
chrll
chrl2
chr10
chrX
chré
chré
chr20
chr10
chr10
chrl8
chrl
chr20
chrbs
chr8
chr20
chr9
chr9
chr19
chrX
chr5
chrX
chr9
chrl7
chr7
chr9
chr20
chré
chrl
chr19
chr2
chrll



CNOT1
CLYBL
ERICH1-AS1
CAPN10
BLOC1S5
AFMID
FRMD1
TSNARE1
LARP1B
HMGA1P7
ABCA7Y
BRSK2
SOX13
FLG
PRDM16
ANKRD24
TNRC18
GALNTLG6

EEF1E1-MUTED
BLOC1S5-TXNDC5

SURF6
ATP8B4
WWOX
DMD
C7orf50
SHANK?2
MYBPC2
TMEM121
AMZ1
HDAC4
PHF21B
JMY
FAM189A1
PCSK6
ILIRAPL1
NRXN1
PPFIA3
LINGO2
KDM2B
CACNA1G
THEG
PROSER2
SDK2

WWWWWWWWwWwwWwwWwwWwwWwwwWwwWwwWwwWwwWwwWwwwwWwWwwwwwwwwwwwwwwwwwwwow

chrl6
chrl3
chr8
chr2
chré
chrl7
chré
chr8
chr4
chré
chr19
chrll
chrl
chrl
chrl
chr19
chr7
chr4
chré
chré
chr9
chrl5
chrl6
chrX
chr7
chrll
chr19
chrl4
chr7
chr2
chr22
chr5
chrl5
chrl5
chrX
chr2
chr19
chr9
chr12
chrl7
chr19
chr10
chrl7



PIEZO1
ASTN2
RAB11FIP3
FANCA
RGPD1
HSH2D
ADAMTS17
MYRF
PCNXL2
AFMID
C200rf85
FGF12
AP3D1
NTM

LOC100499194

CHST9
UGT1A6
DLG2
INF2
TSG1
C170rf107
SYT1
SYNDIG1
ABO
CTSD
CHRNE
NXN
UGT1A8
PQLC1
ZNF57
LINC00616
MAP2K2
COL14A1
B3GNTL1
KAT2B
DNAJB13
RTL1
DIDO1
XRN2
LPP
KIR3DX1
B4GALNT4
SLC35E2

NNDNPNPNDNDNDPNDDNDNONDNDNDNDNDNNDNDNDNDNDNDNDDNONDDNONDNONDNONDNDNDNNDNDDNNDNNDDNDNDNDDNDDNDNONDDNDNDNDNDNNDNDNDNDNDNDNDNDDNDDNDW

chrl6
chr9
chrl6
chrl6
chr2
chr19
chrl5
chrll
chrl
chrl7
chr20
chr3
chr19
chrll
chr2
chrl8
chr2
chrll
chrl4
chré
chrl7
chrl2
chr20
chr9
chrll
chrl7
chrl7
chr2
chr18
chr19
chr4
chr19
chr8
chrl7
chr3
chrll
chrl4
chr20
chr20
chr3
chr19
chrll
chrl



PCNT
AKAP12
PPP1R15A
ANK1
GRK5
GABRA5
CLNG6
RBMS3
LINCO00200
ACTL9
HRNR
RPTOR
CNTNAP2
ANP32E
SAMD12
CPLX1
LTBP1
MAGIX
FLI1
EHMT1
TNC

STON1-GTF2A1L

CAMK1D
RAB36
COL19A1
ZFHX3
ABCC5
SHISAG6
PEAR1
ANO2
NFIC
CNRIP1
ARID4B
SNX25
ENOSF1
NRXN1
SHB
MCPH1
ASB18
ADARB2-AS1
MMP25
TP73
TMEM201

NNDNPNDNDNDNDPNDDNDNONDDNDNDNDNNDNDNDNDNDNDNDDNONDDNDNONDNONDNDNDNNDNDNDNDNNDNDNDNDDNDDNDNONDDNDNDNDNNNDNDNDNDNDNDNDNDDNDDNDDN

chr21
chré
chr19
chr8
chr10
chrl5
chrl5
chr3
chr10
chr19
chrl
chrl7
chr7
chrl
chr8
chr4
chr2
chrX
chrll
chr9
chr9
chr2
chr10
chr22
chré
chrl6
chr3
chrl7
chrl
chrl2
chr19
chr2
chrl
chr4
chr18
chr2
chr9
chr8
chr2
chr10
chrl6
chrl
chrl



NPEPL1
LPHN1
FAM213B
GABRG3
SBNO2
HELB
UGT1A4
DOK®6
SYN3
SF3B3
LDB2
FAM184A
NTN1
DTNBP1
PPP2R5C
PRKAG2
BEND3
CNOT1
COLEC11
UGT1A7
COL5A1
UGT1A9
FZR1
CFDP1
TSPAN9
ELFN1
XKR6
BACH?2
ZC3H12D
LAMC3
CWF19L2
KCNT1
PSME3
MAGI1
COL23A1
ACSF3
SLC47A1
DRD5
UNC79
KIAA1217
ERLEC1
MYH10
TTLL6

NNDNPNDNDNDNDPNDDNDNONDDNDNDNDNNDNDNDNDNDNDNDDNONDDNDNONDNONDNDNDNNDNDNDNDNNDNDNDNDDNDDNDNONDDNDNDNDNNNDNDNDNDNDNDNDNDDNDDNDDN

chr20
chr19
chrl
chrl5
chr19
chrl2
chr2
chrl8
chr22
chrl6
chr4
chré
chrl7
chré
chrl4
chr7
chré
chrl6
chr2
chr2
chr9
chr2
chr19
chrl6
chr12
chr7
chr8
chré
chré
chr9
chrll
chr9
chrl7
chr3
chrs
chrl6
chrl7
chr4
chrl4
chr10
chr2
chrl7
chrl7



UGT1A10
WDR4
TIAM2
DMD
CACNA1C
ATP10A
TAF1C
VTI1A
LRRC4C
GOLGA3
AGPS
HCN4
RASA3
NEBL
SENPS

STX16-NPEPL1

VAMP5
SYT2
PCSK6
MAEA
SYMPK
NDE1
KIF26A
TSSC1
CCNY
ATP9A
KCNB2
SCRIB
UGT1A5
GREM1
VIPR2
SDK1
IFT140
CABLES2
KCNK17
GEMIN7
MSRA
ARRDC5
CXCL13
CNTN4
LRPS
TAF4
EYA4

NNDNPNDNDNDNDPNDDNDNONDDNDNDNDNNDNDNDNDNDNDNDDNONDDNDNONDNONDNDNDNNDNDNDNDNNDNDNDNDDNDDNDNONDDNDNDNDNNNDNDNDNDNDNDNDNDDNDDNDDN

chr2
chr21
chré
chrX
chr12
chrl5
chrl6
chr10
chrll
chrl2
chr2
chrl5
chrl3
chr10
chr3
chr20
chr2
chrl
chrl5
chr4
chr19
chrl6
chrl4
chr2
chr10
chr20
chr8
chr8
chr2
chrl5
chr7
chr7
chrl6
chr20
chré
chr19
chr8
chr19
chr4
chr3
chrll
chr20
chré



NLRPS8
HDAC9
MSANTD1
UGT1A3

GPR75-ASB3

TBCD
LINCO0673
CXCR3
PIGG
LOC286238
SIRT1
CACNA1A
ACSM1
SLC16A10
DAGLA
SPPL2B
MYOT7A
FANCC
SCAMP4
STK32B
TMEM132C
BAZ1A
PGBD5
DYSF
TYW1
TPCN2
ATADSC
TEAD4
LHX3
LOXHD1
ART3
DIP2C
PRKCZ
DPY19L2P2
SLC6AS
CDH4
MACROD2
PARVB
ZDHHC8P1
SSTRS
CAMTA1
CACNAL1LI
EP400

NNDNPNDNDNDNDPNDDNDNONDDNDNDNDNNDNDNDNDNDNDNDDNONDDNDNONDNONDNDNDNNDNDNDNDNNDNDNDNDDNDDNDNONDDNDNDNDNNNDNDNDNDNDNDNDNDDNDDNDDN

chr19
chr7
chr4
chr2
chr2
chrl7
chrl7
chrX
chr4
chr9
chr10
chr19
chrl6
chré
chrll
chr19
chrll
chr9
chr19
chr4
chr12
chrl4
chrl
chr2
chr7
chrll
chrl
chrl2
chr9
chrl8
chr4
chr10
chrl
chr7
chrs
chr20
chr20
chr22
chr22
chrl6
chrl
chr22
chr12



GRAMD4
9-Sep
ZNF611
LARGE
NOV
WBSCR17
ATG4B
PKNOX2
SYT14
DNMT1
POR
EPHAS8
IFT27
KANK1

LOC100133612

ZDHHC19
HEATR2
PKD1L2
MMEL1
PLOD3
PTK7
DPYD
PTPRT
KIAA1967
FLJ12825
YWHAE
SYNPR
CTBP2
TTLL1
LIMA1
PRKX
BCAT2
LCN1
PRSS21
C120rf36
SFTA3
Clorfl41
CELF5
TMEM233
IAH1
TAF3
TAF2
CEP70

P RPPRPPRPPRPPPPPPPRPPRPEPNNNDNDNMNNNNONNNDNDNDNDNDNDNDNNDNNONDNDNDNDNNNNNNNNDDNDDNDDN

chr22
chrl7
chr19
chr22
chr8
chr7
chr2
chrll
chrl
chr19
chr7
chrl
chr22
chr9
chrl
chr3
chr7
chrl6
chrl
chr7
chré
chrl
chr20
chr8
chr12
chrl7
chr3
chr10
chr22
chrl2
chrX
chr19
chr9
chrl6
chr12
chrl4
chrl
chr19
chr12
chr2
chr10
chr8
chr3



COL8A1
STOX2
KIF1A
DIS3L2
GABRD
CDK10
TUB
Clorfl59
DOCK10
TBC1D16
PCDHGA3
TMEM132D
GIGYF2
EXD3
PARD6G-AS1
LOC100128946
DTYMK
NNT
APOBEC3H
PCDHGB3
ADK

RINL
KNDC1
LCMT1
FUT3
PGP
EIF4G3
OR8U8
RAB31
GNA12
OTUD7A
GLI2
CDC7
DNAH9
PLIN4
UVSSA
FADS2
POMT?2
PRR5
SLC9A3
HNF4A
CMC1
UBXNG6

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chr3
chr4
chr2
chr2
chrl
chrl6
chrll
chrl
chr2
chrl7
chrbs
chrl2
chr2
chr9
chr18
chr22
chr2
chr5
chr22
chr5
chr10
chr19
chr10
chrl6
chr19
chrl6
chrl
chrll
chr18
chr7
chrl5
chr2
chrl
chrl7
chr19
chr4
chrll
chrl4
chr22
chrb5
chr20
chr3
chr19



EFCAB2
ZMYM1
GRM2
ANKRD13C
SIK1
TSC22D1
OSBPL5
CNTRL
MRPL28
GPC1
SRSF4
RHBDL2
DENNDZ2A
RPHSAL
COL4A2
LOC284395
AK8
ATG14
EPPK1
TRPM4
WNT9A
LRRC27
DGKE
SBF1
COL17A1
SH3TC1
PTCHD2
CHD1
GLP2R
CTNND1
TGFBR3
ANO10
EYS
MRTO4
HRH2
PRR12
MEF2C
STMN3
GLTSCR1L
LRP12
BCAS4
NXF4
AGMO

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chrl
chrl
chr3
chrl
chr21
chrl3
chrll
chr9
chrl6
chr2
chrl
chrl
chr7
chrl7
chrl3
chr19
chr9
chrl4
chr8
chr19
chrl
chr10
chrl7
chr22
chr10
chr4
chrl
chr5
chrl7
chrll
chrl
chr3
chré
chrl
chrs
chr19
chrbs
chr20
chré
chr8
chr20
chrX
chr7



PAX7
DAG1
GRID2
ADAMTS6
ARHGAPS3
GMPR
UNC13D
WASF3
LUZP2
SULF2
OR7E156P
MED29
TENM2
TM7SF3
MYEOV
SPATAZ2
OTX2-AS1
HELLS
CCDC171
CCDC61
BFSP2
OLFM2
GABRA1
TGIF1
TRAPPC9
SH3GL1
PIR-FIGF
ERH
IFNAR1
ATP2B3
SCTR
PMF1
L3MBTL4
RIMS2
RTEL1
LRRCA49
LOC283692
TBC1D20
HCN1
OTuB1
GRM6
LAMA4
NAGPA

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chrl
chr3
chr4
chrb5
chr19
chré
chrl7
chrl3
chrll
chr20
chrl3
chr19
chrbs
chrl2
chrll
chr20
chrl4
chr10
chr9
chr19
chr3
chr19
chrs
chrl8
chr8
chr19
chrX
chrl4
chr21
chrX
chr2
chrl
chr18
chr8
chr20
chrl5
chrl5
chr20
chrs
chrll
chrbs
chré
chrl6



EPB41L4B
BTNL9

FPGT-TNNI3K

PDE3A
MUC17
MRC2
RBMS1
SORCS1
UBE2H
ABCA2
PCDHGA1
MIR548AN
XXYLT1
AP3S2
LINC00624
ATP2B2
GATA4
KIAA0247
NXN
C1QTNF2
CEP120
SLC5A5
EMC1
KLHL15
TANC1
SCN2A
AGO4
WDR19
ZFP1
SNTG2
CRLF1
SYTL3
PLXNB3
C1QTNF7
PCDHGA2
Cé6orf123
Céorf147
FAM108C1
MOV10L1
SH3BP2
HLCS
CLIP2
EPS8L1

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chr9
chr5
chrl
chrl2
chr7
chrl7
chr2
chr10
chr7
chr9
chrbs
chrl3
chr3
chrl5
chrl
chr3
chr8
chrl4
chrl7
chr5
chrbs
chr19
chrl
chrX
chr2
chr2
chrl
chr4
chrl6
chr2
chr19
chré
chrX
chr4
chrs
chré
chré
chrl5
chr22
chr4
chr21
chr7
chr19



PCDHGB1
HHIPL2
FGFBP2
ADAMTSL1
CCT3
PRKAR1B
SFRP1
EIF2AK4
PCDHGB2
ZNF815P
PRKXP1
RAB11FIP3
COA1
CSNK1A1lL
AP1G1
CYTH4
CORO7
PLEKHH2
C12orf5
APOH
TPO
ARHGAP39
MSRB3
ASB13
TRIM6
QRICH2
PADI6
NAV1

BSN
TRPM2
SOD3
ZNF208
C20rf83
RIPK4
TAZ

LOC100130691

RYR1
SLC35B4
SARM1
ERI3
SIPA1L3
TUFT1
CHRM3

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chrbs
chrl
chr4
chr9
chrl
chr7
chr8
chrl5
chrbs
chr7
chrl5
chrl6
chr7
chrl3
chrl6
chr22
chrl6
chr2
chr12
chrl7
chr2
chr8
chr12
chr10
chrll
chrl7
chrl
chrl
chr3
chr21
chr4
chr19
chr2
chr21
chrX
chr2
chr19
chr7
chrl7
chrl
chr19
chrl
chrl



Pl116
SLCO3A1
ITPR2
TNPO3
PCCA
FOSB
CCDC148
ISM1
ANK2
ENTPD8
FAM19A1
AK1
LOC389634
TBX15
OGFR
TSPAN11
PROC
C21lorf2
ERMAP
OCA2
ACAP1
PIR
MLLT10
FAM149B1
FERMT1
MEI1
CCDC102A
FRRS1L
DPP10
3-Sep
SEMAGA
PDSS1
TSPO
MIR548G
DGKQ
SLC38A10
PKD1L2
GALNS
LRRC1
BRWD1
LRRC6
AKT2
EPHA3

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chré
chrl5
chr12
chr7
chr13
chr19
chr2
chr20
chr4
chr9
chr3
chr9
chr12
chrl
chr20
chrl2
chr2
chr21
chrl
chrl5
chrl7
chrX
chr10
chr10
chr20
chr22
chrl6
chr9
chr2
chr22
chrbs
chr10
chr22
chr3
chr4
chrl7
chrl6
chrl6
chré
chr21
chr8
chr19
chr3



TRAF3IP2
CNN2
DNAH2
LOC100507003
HTR6
CEP72
C140rf159
MYCBPAP
RHPN1
ESR1
GLYR1
ATF7
LMF1

ARMCX5-GPRASP2

BMP6
INTS1
COX4I2
PRUNE2
CIT
LOC100507373
FIBCD1
FAM110C
PRKCZ
AQP1
RNF26
SEMA4B
CDK16
NOD1
SEC1P
CCDC63
FAM163A
FSTL3
EPHA1-AS1
SYBU
MORN1
IRX6
CANX
STXBP6
TMED10
VATLL
TMPRSS15
PLEKHO?2
LSAMP

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chré
chr19
chrl7
chr19
chrl
chr5
chrl4
chrl7
chr8
chré
chrl6
chrl2
chrl6
chrX
chré
chr7
chr20
chr9
chr12
chr19
chr9
chr2
chrl
chr7
chrll
chrl5
chrX
chr7
chr19
chrl2
chrl
chr19
chr7
chr8
chrl
chrl6
chrbs
chrl4
chrl4
chrl6
chr21
chrl5
chr3



MMD2
MGAT3
BANP
MAT1A
SLC4A7
TSHZ3
ENO4
CADM4
SPTB
RAB30
PTBP1
DHX34
AGAP1
SOSTDC1
GLT25D2

SYS1-DBNDD2

MDGA2
CDC42SE2
NUBPL
CAMK2D
RAB40B
DCHS2
ZNF492
CCDC154
RPF2
POLR1E
TBCE
TFAP4
CATSPERD
WWOX
MSN
TRIM62
ZMAT4
CPSF3L
MIR143HG
ZNF578
ATP4B
TMPRSS11F
AlG1
ROS1
CUEDC1
CNP

SCT

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chr7
chr22
chrl6
chr10
chr3
chr19
chr10
chr19
chrl4
chrll
chr19
chr19
chr2
chr7
chrl
chr20
chrl4
chr5
chrl4
chr4
chrl7
chr4
chr19
chrl6
chré
chr9
chrl
chrl6
chr19
chrl6
chrX
chrl
chr8
chrl
chrs
chr19
chrl3
chr4
chré
chré
chrl7
chrl7
chrll



ADCY3
PHF13
TRPS1
OPALIN
INF2

CERS1
ZNF276
PRRT1
HELZ2
AKR1C3
CADPS
RABL6
MLXIP
TMEM204
TCERGI1L
VWASA
MUC4

AGT

OXER1
NCOR2
TMEM72-AS1
GREM2
TRDN

CBX5
SYAP1
NR5A1
KLF17
TMEM51-AS1
WDR27
CORO7-PAM16
GAREML
MAP3K12
SYNJ2BP-COX16
SLC17A1
OBSCN
EHMT1
TRAF3IP2-AS1
LRRC15
STK32C
FTH1P18
NT5DC3
ANO3

RADIL

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chr2
chrl
chr8
chr10
chrl4
chr19
chrl6
chré
chr20
chr10
chr3
chr9
chr12
chrl6
chr10
chrl6
chr3
chrl
chr2
chrl2
chr10
chrl
chré
chrl2
chrX
chr9
chrl
chrl
chré
chrl6
chr2
chrl2
chrl4
chré
chrl
chr9
chré
chr3
chr10
chrX
chr12
chrll
chr7



KLHL30
ACOT11
GPC5
KLHDC10
COL11A1
ILIRAPL2
COLB6A2
GMDS
SVIL
NPSR1
GAREM
HS3ST4
CDHR2
PAPD5
C200rf26
GAD?2
DNAH17
CDRT1
ZNF550
MRPL54
TTC7B
FAT?2
PARPS8
SLC47A2
MIPEP
SPAST
RAB11FIP4
SPON1
FRMPD4
WISP1
LYPD2
10-Mar
SLC16A6
MAGEA4
PDE4B
SPN
NPY
EBF4
MYH7B
EPB41L2
CCDC65
LOC285441
ARIH1

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chr2
chrl
chrl3
chr7
chrl
chrX
chr21
chré
chr10
chr7
chr18
chrl6
chrbs
chrl6
chr20
chr10
chrl7
chrl7
chr19
chr19
chrl4
chr5
chrs
chrl7
chrl3
chr2
chrl7
chrll
chrX
chr8
chr8
chrl7
chrl7
chrX
chrl
chrl6
chr7
chr20
chr20
chré
chr12
chr4
chrl5



DENND1A
WDRS85
IL32
SUMF1
PFDN1
MIR5694
GAMT
DLGAP3
SLC29A4
S1PR2
ROBO2
OLFML2B
BEND2
KLHL29
ZNF7
LRRTM4
MCOLN1
DYSF
MYH14
MEFV
SLC7AS5
STON1-GTF2A1L
RHPN1-AS1
PTCHD3
IDO2
TP73
PDPR
ARSF
OTOA
CTNNA2
GRWD1
QSOX2
GRINZ2B
SCFD2
WDR37
KIAA1751
DHX8
PIBF1
CELF6
MAD2L2
CHRNB1
GABRB3
UBXN11

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chr9
chr9
chrl6
chr3
chrbs
chr10
chr19
chrl
chr7
chr19
chr3
chrl
chrX
chr2
chr8
chr2
chr19
chr2
chr19
chrl6
chrl6
chr2
chr8
chr10
chr8
chrl
chrl6
chrX
chrl6
chr2
chr19
chr9
chr12
chr4
chr10
chrl
chrl7
chrl3
chrl5
chrl
chrl7
chrl5
chrl



TRPMS
HTT
TMF1
SPATA13
AIDA
STON1
SHROOM3
SLC2A6
DNAH7
BCR
GSX1
EPB41
BAIAP2
LOC339166
RYR3
GBF1
OPRD1
CPPED1
IQGAP1
MYO15A
VASH1
LRRK1
GNG7
PCP4L1
ZNF565
INADL
STXS
SETD1B
NALCN-AS1
ARRB2
MAP3K4
PRL
IGSF21
GATA1
PPAPDC3
TRIM6-TRIM34
SPNS2
NONO
TUBB3
USH2A
KIRREL2
CLIC2
HSPG2

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chr2
chr4
chr3
chrl3
chrl
chr2
chr4
chr9
chr2
chr22
chrl3
chrl
chrl7
chrl7
chrl5
chr10
chrl
chrl6
chrl5
chrl7
chrl4
chrl5
chr19
chrl
chr19
chrl
chrl7
chrl2
chrl3
chrl7
chré
chré
chrl
chrX
chr9
chrll
chrl7
chrX
chrl6
chrl
chr19
chrX
chrl



IGSF11
CLOCK
TUSC5
KRT72
PTPRO
PRIM2
TMPRSS11D
ENPP6
BCOR
FLVCR1
ARHGAPA4
ZFYVEZ28
BIN3

DKFZp686K1684

DHDH
FGGY
PMF1-BGLAP
SLC2A5
CCM2
PUM1
SLC26A10
DKK3
PCDHGAG
CCDC155
MROH1
LANCL?2
DEAF1
RBKS
SLC15A4
CAMK2B
TPK1
Clorf151-NBL1
ITGB7
IMPA2
FAM21A
MCOLN2
CACNB2
URGCP
NR1I2
BTBD11
FLJ43663
GALNT9
POP1

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chr3
chr4
chrl7
chrl2
chr12
chré
chr4
chr4
chrX
chrl
chrX
chr4
chr8
chrll
chr19
chrl
chrl
chrl
chr7
chrl
chr12
chrll
chrs
chr19
chr8
chr7
chrll
chr2
chr12
chr7
chr7
chrl
chr12
chrl8
chr10
chrl
chr10
chr7
chr3
chrl2
chr7
chrl2
chr8



FMN2
GRAMDI1A
MAGEL2
TMEM192
CCNF
NGEF
PTER
ASGR?2
SEC14L5
LOC285627
PODXL2
RFX1
GAL3ST2
TLX2
PLEKHAS
TTC40
PIGN
Clorf228
SLC5A4
ARNT2
SYT6
ELMO1
DCUN1D3
RGS7
TMX2-CTNND1
TIMD4
GNAL
FBXL20
LIMA1
PKP4
CDK11B
KIFC3
CSMD1
CASR
BCAP29
SLC7A9
STEAP3
FAM182B
TCEANC
MARK3
OLFM1
ZBTB11
PCDH19

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chrl
chr19
chrl5
chr4
chrl6
chr2
chr10
chrl7
chrl6
chrb5
chr3
chr19
chr2
chr2
chr12
chr10
chr18
chrl
chr22
chrl5
chrl
chr7
chrl6
chrl
chrll
chr5
chr18
chrl7
chr12
chr2
chrl
chrl6
chr8
chr3
chr7
chr19
chr2
chr20
chrX
chrl4
chr9
chr3
chrX



SORBS2
PRMTS8
ABL1
BYSL
DTNB
TNFRSF1B
CYFIP1
PKD1
NDUFS7
HECTD4
CDH23
ZFYVE21
FLJ16171
AKR7L
MGMT
RMND1
FOXNS3
ABAT
PCGF2
MAPKS8IP2
MSI2
C2CD2
ARSG
PITPNM3
PCDHGA9
MMP17
SLC35F5
EPHB1
LOC100009676
NEBL
RFX2
CMIP
LOC100286922
ATP8A1
GUSBP2
DUSP13
FAT1
HMHA1
TENM4
PDEY9A
MGRN1
DOCK4
FAM129C

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chr4
chrl2
chr9
chré
chr2
chrl
chrl5
chrl6
chr19
chrl2
chr10
chrl4
chrbs
chrl
chr10
chré
chrl4
chrl6
chrl7
chr22
chrl7
chr21
chrl7
chrl7
chrbs
chrl2
chr2
chr3
chr3
chr10
chr19
chrl6
chr2
chr4
chré
chr10
chr4
chr19
chrll
chr21
chrl6
chr7
chr19



NRXN3
ZNF77
SKi
SYNM
DCTN2
TXN2
TTC34
FLRT1
LOC550113
PLA2G4E
RASGRF1
RPS7
CCDC129
NR2C1
RAPGEF3
GPR123
GRM5
ODF3L2
PDXDC2P
FGD3
INTS8
PEX5L
UBE2K
CABP1
NCAM2
ERC1
SYNJ2BP
RAB40C
SERPINH1
CASP7
PCDH9
BCAS3
EPHB6
PEX3
AIM1L
BEAN1
GAK
ERCC2
CDHR1
HAAO
MYBBP1A
PCDHGA4
GRM7

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chrl4
chr19
chrl
chrl5
chr12
chr22
chrl
chrll
chr4
chrl5
chrl5
chr2
chr7
chrl2
chr12
chr10
chrll
chr19
chrl6
chr9
chr8
chr3
chr4
chrl2
chr21
chrl2
chrl4
chrl6
chrll
chr10
chrl3
chrl7
chr7
chré
chrl
chrl6
chr4
chr19
chr10
chr2
chrl7
chr5
chr3



AASDH
MYH3
AKS5
PODN
NLRP2
BOC
TBC1D8
PNPT1
ALDH8A1
FAR1
SCAMPS
PDCD6
KCNAB2
KAZN
RGS12
KIF19
FAM229B
BANF2
KLHL6
MIR548W
KCND3
TPGS1
FARP1
ECT2L
PLA2G3
TIAM1
GRM3
APOC1
NLGN1
TXNRD2
LRRC20
OTOF
CULS
GDF1
UBN1
CCDC85C
LINC00294
MND1
TMPRSS3
HSF1
OCEL1
ZBTB43
NMU

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chr4
chrl7
chrl
chrl
chr19
chr3
chr2
chr2
chré
chrll
chrl5
chr5
chrl
chrl
chr4
chrl7
chré
chr20
chr3
chrl7
chrl
chr19
chr13
chré
chr22
chr21
chr7
chr19
chr3
chr22
chr10
chr2
chr2
chr19
chrl6
chrl4
chrll
chr4
chr21
chr8
chr19
chr9
chr4



GALK?2
DOTIL
BCL11B
SPTBN4
LINC00461
ZNF517
NOTCH1
BCL2
LOXHD1
RHOBTB3
B3GALTL
CYP11B1
MCF2L
ATP8A2
GPCPD1
STAU2
NEK6
KCTD17
GAS6
GRTP1
FYco1
DSCAML1
PCGF3
DNMT3A
FAM58A
SPI1
NUDCD1
LHX9
RILPL1
GPSM1
NTSR1
MIRLET7BHG
SV2B
RAB3IL1
EPHAS8
NBL1
PILRA
KCNQ1
INO8O
GPR107
AOX1
ZNF444
PCMT1

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chrl5
chr19
chrl4
chr19
chrbs
chr8
chr9
chrl8
chr18
chrb5
chrl3
chr8
chrl3
chrl3
chr20
chr8
chr9
chr22
chrl3
chrl3
chr3
chrll
chr4
chr2
chrX
chrll
chr8
chrl
chr12
chr9
chr20
chr22
chrl5
chrll
chrl
chrl
chr7
chrll
chrl5
chr9
chr2
chr19
chré



PRR5-ARHGAPS 1 chr22
RAB35 1 chrl2
RWDD4 1 chr4
POLDIP3 1 chr22
TNN 1 chrl
POFUT2 1 chr21
CLEC17A 1 chr19
RHBDL1 1 chrl6
ANKMY1 1 chr2
LOC100130992 1 chr10
RALGDS 1 chr9
LLGL2 1 chrl7
PARL 1 chr3
SHC2 1 chr19
TEX22 1 chrl4
LOC401324 1 chr7
ABCC1 1 chrl6
SCG5 1 chrl5
LOC401109 1 chr3
SH2D5 1 chrl
PPP2R2B 1 chrbs
KIF25 1 chré
PKNOX1 1 chr21
EFR3B 1 chr2
SVOP 1 chr12
THSD7A 1 chr7
PCDHGA7 1 chrs
GNA14 1 chr9
ERCCS8 1 chrbs
ZNF787 1 chr19
TLK2 1 chrl7
KCNH7 1 chr2
HOPX 1 chr4
KHDC1 1 chré
RPS6KA2 1 chré
LOC100133669 1 chr8
POGZ 1 chrl
ATP1Al 1 chrl
PTGES 1 chr9
PHGDH 1 chrl
METTL15 1 chrll
MYO18B 1 chr22
MIR5095 1 chr20



THPO
NLRPS
CRYL1
KDM4C
ATRNL1
SNX27
ZNF710
DNAH10
SDCCAGS
KIAA2022
VEGFC
TBATA
CNTNAPS
ZFP82
P2RX4
LINC00421
LOC100128675
COL27A1
C150rf38-AP3S2
LDLRADS
MPP7
PCDHGAS
VPRBP
VAC14
CCDC57
PARP9
NRG1
PCDHGB5
CPNE7Y
SNX29P2
TMEMS8A
ABCC4
PIP5K1C
CNTNG6
FAT3
FFAR1
PPARA
PLEC
PHF17
EPC1
ABCC6
NTHL1
LOC442459

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chr3
chr19
chrl3
chr9
chr10
chrl
chrl5
chrl2
chrl
chrX
chr4
chr10
chr2
chr19
chr12
chrl3
chr19
chr9
chrl5
chrll
chr10
chr5
chr3
chrl6
chrl7
chr3
chr8
chr5
chrl6
chrl6
chrl6
chrl3
chr19
chr3
chrll
chr19
chr22
chr8
chr4
chr10
chrl6
chrl6
chrX



GTF2IRD1P1
STAG1
C1QTNF6
LOC84931
TOM1
PCDHGB4
C60rfo99
TPTE?2
PINK1
SHISA9
GAS7
PCDHGAS5
MGAT4C
CCL26
SAP130
B3GALT6
ACYP1
TBC1D3P5
FRMDA4A
PMS2
MORC2-AS1
ADNP2
MECOM
BPTF
ANHX
CERS5
TMEM184A
LOC653160
TNNI3K
MUC16
MPND
FAM20C
SGMS1
SARDH
SHANK1
SMOC1
EPN2
TDRD5
SLC12A3
RTEL1-TNFRSF6B
AP3M1
VGLL4
MACF1

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chr7
chr3
chr22
chr2
chr22
chr5
chré
chrl3
chrl
chrl6
chrl7
chr5
chr12
chr7
chr2
chrl
chrl4
chrl7
chr10
chr7
chr22
chrl8
chr3
chrl7
chr12
chrl2
chr7
chrl
chrl
chr19
chr19
chr7
chr10
chr9
chr19
chrl4
chrl7
chrl
chrl6
chr20
chr10
chr3
chrl



DNM1L
KLF2
JMJD1C
LOC100506207
Clorfo4
PROSER2-AS1
KPNA1
EOGT
OR5M8
BRCA1l
KLF12
SLC24A4
CTBP2
CAMSAP3
ITGBL1
AJAP1
ATPBD4-AS1
LOC286094
ZNF99
NPRL3
C12o0rf50
RNLS
CDH15
GOLGAS8A
HADHA
ERBB4
DNAH5
DLG2
AFF4
SRSF10
CRMP1
RIMS1
TMEM105
ADAT3
FRMDS8
FBRSL1
PDE11A
MIR181C
URGCP-MRPS24
KLK10
Cllorf65
TEKTS
GHSR

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPREPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRRPRREPREPRPRPRERRERSR

chr12
chr19
chr10
chré
chrl
chr10
chr3
chr3
chrll
chrl7
chrl3
chrl4
chr10
chr19
chrl3
chrl
chrl5
chr8
chr19
chrl6
chr12
chr10
chrl6
chrl5
chr2
chr2
chrs
chrll
chrbs
chrl
chr4
chré
chrl7
chr19
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PDEGB
ADAMTS12
FAM69B
MACROD1
ILIRL2
SUN1
CUBN
MGLL
YAE1D1
ATP11A
MYOCD
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chr2
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chr18
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site locations
80885897,80885901,80885910,80885924,80885930,80885933,80885952,80885978,808
53832854,53832864,53833078,53833082,53833096,53833127,53833131,53833132,538
42837883,42837904,42862627,42862811,42863011,42863013,42863172,42863173,428
6459346,6459396,6128106,6385505,6385507,6769736,6869494,6975521,7013945,712¢
50256539,50256545,50256867,50256869,50256892,50256899,50257311,50257345,502
6425758,6442194,6442198,6442210,6442212,6442238,6442247,6442254,6442291,644.
151078762,151078769,151078771,151078775,151078786,151078793,151078803,1510°
84140710,84140719,84140721,84140723,84140732,84140735,84140753,84140777,841
157792086,157818754,157799746,158027614,158109457,158186238,158217285,1582«
1475063,1475087,1475099,1475107,1475129,1475140,1475142,1475161
179581,179588,179616,179623,179642,179644,179653,179657
2761118,2747549,2752964,2886201,2886238,2886249,2938998
1804894,1804901,1804910,1804916,1804921,1804959,1804993
18699964,18699968,18699970,18699999,18700008,18700038,18700058
162850908,162528353,162539208,162539213,162693582,163096332,163096348
28149330,28150213,28476562,29110580,29110581,29110627
101694275,101858142,101892327,101586764,101679473,101771662
79494991,79495002,79495020,79495022,79495036,79495047
63904583,63678356,63772374,63772382,63859606,63859699
84439591,84560741,84560786,84692728,84692772,84692788
7351443,7430418,7443240,7451442,7500739,7738401
132202936,132202941,132202972,132203010,132222753,132222754
47508572,47531319,47185263,47548187,47552521,47557636
59897399,59876123,60166217,60174399,60372869,60512936
1148048,1113915,1130889,1164072,1164139,1169021
98812969,98827209,98832214,98862325,98862375,98862392
55104159,55105156,55105169,55105171,55105184,55105189
167182469,167182470,166944388,167182406,167196031,167196063
13301060,13404332,13431992,13432069,13571929
1643950,1438439,1577806,1590616,1774954
27491291,27472771,27472772,27476547,27501188
135341357,135341388,135341790,135341909,135342191
1645478,1649416,1660042,1662027,1663210
125448959,125455371,125455372,125457201,125437142
51417503,51417508,51417534,51417550,51417553
60392283,60392305,60392327,60392339,60392362
6869494,6975521,7013945,7126103,7200186
6224779,6224826,6228522,6212546,6269736
60898505,60907895,60926221,60930091,60938308
245381025,245393901,245681000,245715801,245851486
24301320,24301369,24301373,24301380,24301394
70528243,70682546,70425842,70425843,70437604



89038729,88951647,88953882,88953887,88968926
14423492,14423493,14759025,15984559,15984564
3053413,3053682,3053685,3053761,3055568
51417503,51417508,51417534,51417550,51417553
168458072,168458073,168474308,168479602
1227719,1211221,1215059,1235322
1063282,1081766,1081767,1084400
88951647,88953882,88953887,88968926
70519117,70837057,70837080,70880637
130561184,130561204,130561262,130561278
1633136,1493528,1505775,1511725
664082,677881,677890,677899
1464589,1464608,1430797,1469776
133428241,133420273,133452074,133453540
67854284,68053718,68069304,68629037
31538956,31693693,32603677,33074770
7344654,7344698,7344712,7344728
5144666,5144667,5152786,5154846
60166217,60174399,60372869,60512936
82108898,82108926,82108938,82108942
82108898,82108926,82108938,82108942
77202644,77202645,77220878,77221799
150375271,150410977,150423966,150423967
62049177,62051163,62056325
77881285,77881292,77881319
2032423,2024445,2048933
58322407,58406749,58316080
136305437,136308542,136300712
140418303,140439398,140439426
8595660,8595688,8595693
107701947,107701980,107745702
178701724,178583157,178736617
138136408,138277128,138285547
124987754,124987767,124987769
63678356,63772374,63772382
33036695,33036697,33036701
625876,736017,736018
10647835,10647837,10647879
157876915,157913475,157932677
21134595,21134596,21361300
5055995,5127897,5127968
1712819,1712858,1712978
1777815,1778321,1712430



58560322,58610256,58610257
100260559,100260560,100497664
923765,697379,1042396
241528926,241537047,241531172
8042079,8042113,8053059
76185796,76186886,76198457
168458072,168458073,168474308
143338681,143373004,143382143
128987362,128987417,129018407
134436738,134436740,134436761
1042227,1042295,1064333
1464589,1464608,1469776
204048147,204048207,204048221
152276148,152276624,152276670
3038842,3195532,3228695
4190586,4211076,4211081
5355940,5361230,5427848
173103159,173402338,173402339
8042079,8042113,8053059
8042079,8042113,8053059
136199464,136199465,136199502
50239356,50239403,50239404
78357293,78261500,78883255
31538956,31693693,32603677
1090332,1044953,1133513
70425842,70425843,70437604
50945768,50960192,50960252
105993535,105993569,105993600
2736981,2736982,2754084
239997710,240295801,240295802
45339200,45339208,45344326
78564532,78564600,78564602
29499634,29516446,29420473
101903335,101924537,101924539
29202024,29827515,29880980
50311412,50311527,50661499
49629845,49636805,49636807
28149330,28150213,28476562
121881846,121881847,121891696
48648361,48689798,48689799
370596,370639,370641
11875084,11875085,11907859
71387221,71524887,71478052



88793810,88793822,88793842
119834144,119834160
504920,536685
89832847,89858525
88254823,88254825
16269140,16269141
100667714,100788211
61547236,61547237
233253104,233399444
76185796,76186886
56732799,56733571
191963202,192090439
2131565,2131578
131855535,131855536
114737080,114737086
24708453,24708478
234663653,234664070
83553637,84156725
105170221,105171845
94483628,94483633
4804152,4804183
79368458,79368495
24638979,24485182
136131436,136133712
1777815,1778321
4804152,4804183
743982,846798
234663653,234664070
77674633,77683125
2903751,2903798
138973585,138973626
4094774,4102448
121164388,121206075
80988416,80988417
20111266,20111267
73669043,73681089
101349172,101350387
61519232,61520723
21301178,21330991
188011801,188219351
55054206,55054211
372194,372986
1665014,1666807



47848458,47853840
151586044,151586045
49378970,49378985
41585571,41585576
121191208,121213135
27128210,27140921
68514554,68514586
29456667,29503557
1206496,1206503
8808057,8808059
152192113,152192631
78876226,78683458
146050135,146335868
150194484,150202102
119571087,119571091
812255,812479
33366103,33466306
49022886,49022902
128611281,128611282
140653360,140687120
117846079,117846080
48803931,48844793
12412836,12412837
23505467,23505575
70617317,70792492
72836951,72837000
183713815,183713816
11353695,11207292
156878421,156883491
5998328,5998366
3439415,3464711
68532708,68532820
235333172,235333173
186203288,186208714
696500,696502
50311412,50311527
37935946,38042209
6448606,6465694
237123475,237123502
1577806,1590616
3101637,3101817
3615047,3607518
9670833,9672089



57290845,57274149
14260075,14310797
2522390,2522391
27250387,27471602
1113915,1130889
66733266,66733338
234663653,234664070
67195173,67270777
33410800,33410829
70570289,70604275
16624957,16863981
119315721,119363071
9130196,9132751
15576599,15576600
102247751,102247753
151390749,151393353
107391394,107426528
58610256,58610257
3644890,3648757
234663653,234664070
137535735,137713757
234663653,234664070
3526496,3533273
75438233,75444572
3227502,3277484
1786179,1786266
10798255,10823359
90833316,90833345
149772746,149795690
133906248,133943785
107241964,107241975
138646497,138656229
40992931,40992945
65412778,65939826
177761376,177976241
89167394,89167429
19440536,19440537
9784206,9784219
94003834,94157362
24516752,24832885
54036817,54036818
8446823,8505453
46872414,46879969



234663653,234664070
44280703,44290375
155424627,155519533
31538956,31693693
2292689,2172022
25978582,26078909
84212709,84212710
114353912,114571228
40459032,40583151
133366240,133403333
178331204,178393772
73617438,73617458
114821692,114821703
21183608,21337794
196634118,196634119
57290845,57274149
85811854,85811881
202638788,202638789
101924537,101924539
1316894,1320118
46350446,46350450
15770642,15770643
104621139,104621144
3216288,3268254
35564676,35558831
50299421,50288630
73480200,73480218
144887733,144877833
234663653,234664070
33021466,33021467
158896485,158896515
4055515,4118375
1641550,1583712
60969884,60963818
39271537,39271538
45584540,45587004
10207898,10280165
4894110,4894170
78445708,78492204
2876748,2882107
68165118,68169686
60596617,60598912
133601687,133601824



56465308,56465311
18977943,18977945
3255736,3255741
234663653,234664070
54036817,54036818
80829706,80829707
70526843,70585373
70837057,70837080
524881,531139
91265664,91265665
69656327,69656328
13371574,13397636
20641659,20641660
111436691,111527986
61490244,61458594
2353556,2353557
76862024,76862025
97979532,97979533
1912817,1917127
5389713,5389714
128812117,129169510
35302603,35332660
230457889,230552128
71797711,71692546
66479904,66479905
68821860,68853503
1388103,1395612
3148019,3147079
139091549,139091874
44157752,44083743
77022852,77022853
444996,418675
2041154,1999678
102883962,102883987
1430616,1430647
60372869,60512936
15984559,15984564
44526397,44559478
23739315,23742538
1129439,1129485
7745032,7765495
40082538,40060205
132558689,132558761



47074257,47036716
75372848,75375879
53212923,53218181
34285345,34060801
120433495,120433500
70856188,70886007
242605420,242584161
125287393,125287394
210220802,210220903
10247268,10258560
75611354,75614294
22900493,22923992
37159441,37159532
736017,736018
3828752,3828753
195925355,195933370
770493,794963
81192339,81232273
2522390,2522391
100851242,100851243
43101270,43090939
98251540,98251544
40726826,41813055
22471822,22471823
54500140,54500231
1252535,1252536
63269641,63328784
126715435,126719832
43457167,43460458
50611831,50624821
3621933

49303068

138416120

2871451

13527861

36975759

67600595

3281296

120032540

9616060

7907571

120798926

138268233



99376748
184848069
241653710
232933589
1956361
89757132
8088757
1023891
225862244
77943467
140783061
130157394
233566677
140275798
77906392
49277055
242615470
43620580
39496742
140783061
76054960
39366036
135000682
25144907
5847195
2261683
21361300
56258736
9730394
2851688
31779664
121568707
91983472
11836948
4512512
1368341
61609749
77774949
45117629
495127
43044775
28296877
4447482



245227092
35563541
51744256
70775172
44838660
45041118
3125407
123926393
419921
241401565
29485475
39400107
140219998
185165
111039356
29931204
135716507
55874093
144941419
49682898
228110732
134188872
54933103
50898617
105815572
8233264
11591802
98259396
9750820
57552264
92150275
43584942
66166172
19583733
175092242
50105239
88074016
62278385
42805236
105540724
49427252
101806930
15568514



19028551
49517215
93364910
64744423
36276085
16286726
73838029
27144196
24739250
46344569
64314779
39883987
166866088
27138950
69063476
48526703
57283974
96349690
15699077
46511616
133169726
10023876
161274326
3434261
140968750
4399114
15415022
69855903
34711337
152807424
120222696
156189625
6099086
105167535
62301969
71332985
83317537
432779
45281775
63761059
178416062
112505108
5075224



112049875
180482539
74712951
20553573
100684925
60728953
161251918
108566049
129534618
139904754
140783061
100043086
194929572
90425672
146929217
10462341
11566772
70105763
743982
159789608
122737256
17983245
19573205
24014551
159846583
166147711
36277445
39233975
75197183
956455
18706287
159180009
153033733
15443575
140783061
168185593
74009153
81013035
50588183
2829476
38222035
73723166
55593164



140783061
222704637
15963671
18671899
156293490
644301
41122515
40314967
140783061
5864583
101098047
536685
43744893
37679533
71820651
37699289
4435161
43985515
4462772
64225346
1500777
145755582
65683072
5683649
5620733
74294757
17721388
201708421
49701981
45786783
24801314
22160709
228491315
43165015
153648928
178192902
39070929
133989881
26708120
44780321
38627237
151527035
239929360



36917189
92697031
26511115
128671100
101106210
45973939
159207835
13213728
113806426
140331113
68295510
130636454
8541630
119522926
61443659
31133655
128183912
45753891
43296173
28256783
7251603
15415022
21883429
74928845
6062988
42112504
57563395
111926896
115594262
42382747
115801836
27015760
43548216
99376748
958088
79261346
81232273
88920677
53787694
40627210
133638543
40765784
89180081



111901451
1038212
7671606
49930798
20005511
640726
91609462
48597192
144461039
152077845
4887677
53922182
977419
101966996
7774520
1534387
30227580
79482708
120150195
14260075
133800093
45837
2041154
30955537
119206373
90771703
47086345
30510532
49183703
111321250
179743875
681359
143208214
110685597
2310576
55361588
179145862
25446359
75639854
77942630
19693869
65155426
115810642



4984168
39854307
88074459
82045876
27421654
31826545
118616294
44130262
65220461
82732688
804612
47862091
236613477
16502284
183906828
44023473
47975939
130638028
32180470
114566203
80653992
155410953
22824829
1493169
111342297
37489862
235600208
4316167
5744912
78261500
64888532
33626235
40518778
1249185
148807225
52985695
114310921
68932568
143608582
117698417
56015672
40122485
626834



25064191
6681743
116455059
98114709
105170221
19004173
89793113
32116963
62199258
5101814
62417145
139735105
122626380
1583712
132976407
22137039
195535322
230848701
42990521
124826676
45406290
240670793
123681139
54644961
16746656
127258342
44597748
15467777
170060146
4435161
26409949
53885310
70848734
25820890
228472980
140653360
111901451
194077617
134111481
37061821
104187439
26405317
4857396



239048965
55096491
92577340
129718127
103417023
104215798
47545908
1708771
29780291
34893338
29917785
26085405
176011887
50218304
20265220
26565559
76452150
15501131
58060536
3767265
91044069
150946772
50037886
19617234
24341072
32297484
29839695
14099081
12631891
134230643
143832768
60837033
66282150
151087988
66630076
29676041
24324808
2717620
33583715
131245620
49307524
187215448
72801122



126683071
140466814
3116362
4507864
139652189
122687143
1399055
35369244
5338900
10338746
77689499
161954548
18236885
23780424
146068321
77714227
7594158
71797711
50781389
3306523
87871580
48844793
144449706
27702774
39835886
3615047
70157051
3018925
21727748
79824323
48950880
139101706
13966158
54198305
1151618
1898937
41597379
73406357
72582163
11737881
7350380
26915714
26608782



234897813
3234979
69089846
24851054
222873966
48803931
77662247
136340458
196659961
23532031
28367369
29310431
79065497
5802998
33652116
104089420
29190137
12777971
90964322
18054691
77241391
101483211
2689418
161231961
36680376
62624261
9449977
122249609
101608210
4622638
161500455
22290785
18606376
48650558
134168808
5620733
4419898
70519117
90001881
215867783
36353936
154534618
22168216



118844761
56372979
1196184
52995043
15673189
57329407
68720845
185037323
39933047
213048256
153191644
2418071
22479988
31841757
49440896
59938978
156189625
9126976
45068112
31429353
58014796
11988839
140783061
49893543
145252482
55494626
658048
28063228
129280064
44282027
144494169
19975658
53587010
12008018
51832469
85462261
18565704
43923161
119533732
108044895
130754655
132862924
99137831



240503601
35509160
23891602
166019081
2494019
233770144
16505604
7011453
5047192
158879966
127348915
14088948
242723648
74743717
19383370
134727535
59803822
45170741
32632850
80728061
114665653
37463048
20894616
241448405
57552264
156367299
11880998
37552988
50611831
159519410
1576635
57831641
2904202
122003248
107243558
33354403
120012170
25755669
13679214
103856381
138011059
101393295
99662866



186697926
3523747
133593354
41893322
25638407
12249019
22896102
2160494
1391234
112785237
73319512
104194278
174410846
19596138
131504580
151731479
89719633
8875318
36894037
51047189
55521935
43318993
66282150
6418642
140783061
132329206
114505405
134741103
101397085
21183608
6063350
81530659
234663653
42589916
26872409
76859102
187581092
1081598
78534660
44152788
4684446
111565937
17656793



79081359
2942171
2214430
99656046
57925285
36869013
2605539
63885704
68932568
42326258
79268260
3624798
31660000
95465911
48131308
134943031
88619806
463919
70054057
95737647
95845082
179711536
39774944
121088884
22647616
1421739
70848734
678430
75279846
115483612
67347339
59368387
142561729
143795382
26659793
66503874
878078
45858245
85977395
43010738
4453814
140783061
6903492



57249091
10554358
77749093
53537264
55495378
112996962
101654460
55869568
135263305
13695712
75293376
285583
6102888
15258423
3423441
72350966
112421720
17686898
183260073
60837033
112525024
509895
99003603
139132985
31533965
32831129
86457243
45421742
173983358
19916706
72084146
26738909
225394812
19004173
4916935
100019739
33097876
154302293
43810558
145525404
17339225
129579823
56469894



49458652
2187851
99641135
41050290
87974503
146030084
139401502
60816889
44083743
95088562
31828406
143957576
113649120
26087639
5587837
74379582
127041643
37457413
114555024
113986039
46008086
117316047
714017
25551130
152859642
47399600
110343617
197887473
124011285
139251480
61340967
46484596
91762260
61670036
22900493
19975658
99979645
2798848
41400561
132884828
201475722
56656775
150108749



45117629
120538685
184564197
42990074
175075825
46700057
14712665
727837
241496830
22542000
135973678
73569776
183576819
436690
105868861
35402989
16161030
32980924
195877923
21057740
146273193
168419501
44421872
25347469
109325482
11803928
140783061
80044329
60192106
56621183
60691223
163398933
57521544
74009153
166944388
144081249
151389685
116918686
132514863
120270180
28301339
26424722
55965167



184092736
56511221
21082931
7147974
116999307
151615685
90616131
124399154
243649329
74044684
177686896
72542960
124936983
36893856
121661688
19919386
35570306
116981484
90425672
36133381
28550653
140783061
51531473
70736751
80164654
122248709
32435801
140783061
89656043
29344689
427782
95741647
3694380
1429396
92622010
35843322
46552814
144993068
129743452
32661824
16268470
2091600
99058795



66289040
136119354
37578578
121222494
35698489
140783061
159324406
20135545
20961949
13166327
9820694
140783061
87119397
75412653
128733481
1168540
75528578
25756888
14372134
6037990
31318743
77879657
168827499
65867128
133808129
50552960
1587041
35442519
74712951
8981896
4351596
214822
52077715
136545055
51199517
70397475
19239431
179564700
56926792
62301969
75893633
11611766
39683297



32837976
16437762
65063262
8449258
34642490
11907859
122181796
69061830
56258736
41273377
74509345
92825859
126715435
7663229
102277204
4758326
35970527
136271554
22943371
178051
88400023
90140400
89244650
34702884
26440941
212842332
13810619
83553637
132281526
24297099
5841576
72645775
79288010
1912817
65157855
133072766
178906215
13985586
43923161
51517528
108298305
10778992
172166029



1219701
130935425
6550037
70444447
620041
33724902
139609202
63885704
102804691
893295
17098383
127411436
39609804
113398928
12653396
155323907
58040961
45977859
24927586
195948834
25803230
94620569
45543675
56895272
57149978
108011588
28668377
163237541
35674138
17388922
233938242
19412346
72776119
1871883
6331427



185979,80885980,80885982,80885994,80885995,80885996,80886038,80886131,8088!
133143,53833146,53833153,53833166,53833177,53833189,53833195
163195,42863204,42863209,42863215

5103,7200186

'57372,50257374,50257378

2324,6442332

78848,151078852

40803

10236,158240238
































































































6143,80886147,80886227



Gene name number of high covariecchromosome

FGF13 18 chrX
CACNA1H 17 chrl6
PTPRN2 16 chr7
JAG?2 13 chrl4
EXD3 13 chr9
CDH4 11 chr20
PRDM16 11 chrl
CYP2E1 10 chr10
MAD1L1 9 chr7
COL23A1 8 chr5
LARGE 8 chr22
FAM189A1 8 chrl5
FAM19A5 8 chr22
PRKAR1B 8 chr7
MGMT 8 chr10
LRP1B 7 chr2
ONECUT2 7 chr18
CBFA2T3 7 chrl6
TSNARE1 7 chr8
ADARB2 7 chr10
SEC14L5 7 chrl6
RBFOX1 7 chrl6
CSMD1 7 chr8
CAMTAL 7 chrl
PRKAR1B 7 chr7
CUX1 7 chr7
ACAP3 6 chrl
SORCS2 6 chr4
MACROD2 6 chr20
FLG 6 chrl
DPP6 6 chr7
CDH4 6 chr20
CTBP1 6 chr4
DAGLA 5 chrll
TMEM184A 5 chr7
DLEU7-AS1 5 chrl3
INTS1 5 chr7
DLEU7 5 chrl3
WDR72 5 chrl5
RPTOR 5 chrl7
ZNF516 5 chr18
SLC36A1 5 chr5



CEP112
MYO1F
SDK1
SMOC2
CNTNAP2
KIF26B
PARK2
RABL6
RPS6KA2
COLEC11
DPP6
LRRC4C
NPR3
DLGAP2
SORCS1
RTN4RL1
MORN1
MEGF6
MMP17
TBCD
DSCAML1
STK17B
KAZN
TTC40
SBNO2
ERICH1-AS1
LINGO2
PRKCZ
PCDH19
RGS12
TMEM240
FIBCD1
CLSTN2
SHANK?2
SYT1
C220rf34
DOCK1
ZNF664-FAM101A
KCTD16
EPHA1-AS1
N4BP3
RBFOX3
Cl6orf62

ArRARAMMMAMMMAMMAMNDADADADADMDADMDMDMDMDMNOGOIONIONONOIO10101 010101010101 010101010101

chrl7
chr19
chr7
chré
chr7
chrl
chré
chr9
chré
chr2
chr7
chrll
chrbs
chr8
chr10
chrl7
chrl
chrl
chr12
chrl7
chrll
chr2
chrl
chr10
chr19
chr8
chr9
chrl
chrX
chr4
chrl
chr9
chr3
chrll
chr12
chr22
chr10
chrl2
chrbs
chr7
chrbs
chrl7
chrl6



GPR132
ADAMTS?2
PNKD
KIF17
CDH12
ILIRAPL1
LPHN1
RYR3
HDACA4
DNAHS8
GPC5
NCAM2
ANO2
ABR
GAS6
ATP11A
TPST2
PIK3C2B
ZNF282
SLC25A25
GABBR2
MYRF
DAB1
SGCzZ
CACNAI1A
CCDC144B
D2HGDH
FAM83A
LDLRADA4
ADAMTS?2
ALK
LRRTM4
CNTNAPS
NXN
TLN2
NBEA
NFATC1
SIPA1L3
PEAR1
SLC2A6
EIF4G3
LAMC3
CLYBL

WWWWWWWwWwWwWwWwWwWwwWwwWwwWwWwwwwwwwwwwwwrrr,r,r,r,,r,rbdr,,r,bdr,bdr,bdrrbdrbdrpd~ADDd

chrl4
chr5
chr2
chrl
chrbs
chrX
chr19
chrl5
chr2
chré
chrl3
chr21
chr12
chrl7
chr13
chrl3
chr22
chrl
chr7
chr9
chr9
chrll
chrl
chr8
chr19
chrl7
chr2
chr8
chr18
chr5
chr2
chr2
chr2
chrl7
chrl5
chrl3
chr18
chr19
chrl
chr9
chrl
chr9
chr13



MACROD2
LOC441666
C9orfl71
ULK4
RORA
DNAJC25-GNG10
GPHN
RPH3AL
ZSCAN1
BCYRN1
PRRT1
GAS7
MICAL3
RYR2
RIMBP2
TRAPPC9
KIF1A
TPCNZ2
PRR5-ARHGAPS8
KIAA1755
BEND2
NRXN1
MIR548F5
CHST15
RAB36
PLEKHG1
MLLT1
CWF19L2
HEPHL1
FBLN1
QSOXxX2
CHST8
PCSK6
VAV2
IGSF23
MECOM
CDH13
NAALADL?2
PKNOX2
ANKRD30BL
TMBIM1
GPR133
GALNTL6

WWWWWWWWWwwWwwWwwWwwWwwwWwwWwwWwwWwwWwwWwwwwWwwWwwwwwwwwwwwwwwwwwwwow

chr20
chr10
chr9
chr3
chrl5
chr9
chrl4
chrl7
chr19
chrX
chré
chrl7
chr22
chrl
chr12
chr8
chr2
chrll
chr22
chr20
chrX
chr2
chr13
chr10
chr22
chré
chr19
chrll
chrll
chr22
chr9
chr19
chrl5
chr9
chr19
chr3
chrl6
chr3
chrll
chr2
chr2
chrl2
chr4



DNAH17
CAMK1D
HSH2D
PIEZO2
ALPL
CCDC178
C200rf85
B4GALT1
CNBD2
CACNA1B
LINC00523
PTCHD2
AP3D1

STON1-GTF2A1L

ANKRD24
CACNALG
EYS
AGAP1
GNB1L
PTPRT
MICAL3
DNAJC5
SFMBT1
SLC17A3
CCDC113
KRT72
CTSD
ENTPD6
PDE6B
PQLC1
GNG7
PCNXL2
LINC00617
C160rf45
HCN2
MAP2K?2
SOGA3
CNTN4
MIR548A|
KIF19
DNAJB13
MICALL2
LOC100133669

NNDNPNDNDNDNDPNDDNDNDONDDNDNDNNDNNDNDNDNDNDNDNDDNONDDNONDNONDNDNDNDNDNNDNDNDNNDDNDNDNDDNDDNDNONDDNDDNDNDNNDNNDNDNNNDNNDNNDDNDNDOW

chrl7
chr10
chr19
chrl8
chrl
chrl8
chr20
chr9
chr20
chr9
chrl4
chrl
chr19
chr2
chr19
chrl7
chré
chr2
chr22
chr20
chr22
chr20
chr3
chré
chrl6
chrl2
chrll
chr20
chr4
chrl8
chr19
chrl
chrl4
chrl6
chr19
chr19
chré
chr3
chrl4
chrl7
chrll
chr7
chr8



GPR123
UGT1A4
PRKAG2
ASAP1
PLEKHH1
UGT1A3
AP2A2
BAI1
ZIC3
KIAA1671
BTBD16
RERE
PCSK6
KIAA0825
9-Sep
ANP32E
SPTB
GRM3
TNC
EPB41L4B
GRK5
UGT1A10
FLJ34503
BIN1
UGT1A6
RAB40C
ABCC5
LRRC20
DENND1A
RAP1GAP2
FGD5
TOP1IMT
USP35
EYA4
CLEC17A
HDAC9
PALLD
KIAA1217
LOC285577
EFR3B
WDR18
RBM25
RGS7

NDNDNPNDPNDNDNDPNDDNDNODDNDNDNDNDNNDNDNDNDNDNDNDDNONDNONDNONDNDNDNDNDNNDNDNDNNDDNDNDNDNDDNDDNDNDNONDDNDNDNDNDNNDNNDNDNDNDNDNDNDDNDDNDDN

chr10
chr2
chr7
chr8
chrl4
chr2
chrll
chr8
chrX
chr22
chr10
chrl
chrl5
chr5
chrl7
chrl
chrl4
chr7
chr9
chr9
chr10
chr2
chré
chr2
chr2
chrl6
chr3
chr10
chr9
chrl7
chr3
chr8
chrll
chré
chr19
chr7
chr4
chr10
chrbs
chr2
chr19
chrl4
chrl



DOK6
DLGAP3
P4HA3
AHRR
COL6A2
LMF1
KIF26A
CDH18
RASA3
CLPTM1
CELF5
CDK14
HNF4A
UGT1A9
CRELD2
LIN54
BRD1
DTNBP1
PLXNA4
GLT1D1
LINC00162
CNOT1
AFMID
ARHGAP25
NOTO
HAUS7
UVSSA
ARHGAP19
TSC2
CAMK2B
RPS6KA2
ANKRD20A9P
MDGA2
BRSK2
SEC14L1
ADCK3
CYP26B1
FAM101A
YIF1B
CTNNA2
RXRA
SPN
TLL2

NDNDNPNDPNDNDNDPNDDNDNODDNDNDNDNDNNDNDNDNDNDNDNDDNONDNONDNONDNDNDNDNDNNDNDNDNNDDNDNDNDNDDNDDNDNDNONDDNDNDNDNDNNDNNDNDNDNDNDNDNDDNDDNDDN

chr18
chrl
chrll
chr5
chr21
chrl6
chrl4
chr5
chr13
chr19
chr19
chr7
chr20
chr2
chr22
chr4
chr22
chré
chr7
chrl2
chr21
chrl6
chrl7
chr2
chr2
chrX
chr4
chr10
chrl6
chr7
chré
chrl3
chrl4
chrll
chrl7
chrl
chr2
chrl2
chr19
chr2
chr9
chrl6
chr10



LYRM4
LRRC4C

LOC100288637

TLE2
FGFR3
LAMAS
WDR19
STK25
INPPSA
COLEC11
DOTI1L
ANKRD13C
GAK
COL25A1
THOP1
PXDNL
OTOA
COL22A1
TCERGI1L
SEMATA
RGMA
BUB1B
ZBTB46
TMEMA45B
PRKAG3
WDR4
FAM20C
SNX8
LYPD6B
MECOM
KIAA2022
ZRANB3
NCS1
FAM101B
EHMT1
PLAUR
DIP2C
SLC37A1
MMEL1
DLG2
EPS15L1
PDSS1
ABLIM2

NDNDNPNDPNDNDNDPNDDNDNODDNDNDNDNDNNDNDNDNDNDNDNDDNONDNONDNONDNDNDNDNDNNDNDNDNNDDNDNDNDNDDNDDNDNDNONDDNDNDNDNDNNDNNDNDNDNDNDNDNDDNDDNDDN

chré
chrll
chrl5
chr19
chr4
chr20
chr4
chr2
chr10
chr2
chr19
chrl
chr4
chr4
chr19
chr8
chrl6
chr8
chr10
chrl5
chrl5
chrl5
chr20
chrll
chr2
chr21
chr7
chr7
chr2
chr3
chrX
chr2
chr9
chrl7
chr9
chr19
chr10
chr21
chrl
chrll
chr19
chr10
chr4



ITIH3
LUZP2
NBL1
VWAS3A
MCTP1
KCNG2
CXCL13
Clorfo94
SYT2
TECPR2
PTPRS
PCDH9
ABCA2
HK1
APCDD1L-AS1
Clorf65
RPF2
HAGHL
LOC100286922
LOC100507373
WBSCR17
CALN1
DNAH7
KCTD17
MUC?2
KCNK17
MCF2L
ANO1
DPP10
NINL
RAB40B
HTR2C
SHC2
SNED1
ATP9B
UGT1A5
MSANTD1
ADAMTS17
CHRNA4
MYO7B
FAM213B
SFSWAP
PIGZ

NDNDNPNDPNDNDNDPNDDNDNODDNDNDNDNDNNDNDNDNDNDNDNDDNONDNONDNONDNDNDNDNDNNDNDNDNNDDNDNDNDNDDNDDNDNDNONDDNDNDNDNDNNDNNDNDNDNDNDNDNDDNDDNDDN

chr3
chrll
chrl
chrl6
chrbs
chrl8
chr4
chrl
chrl
chrl4
chr19
chrl3
chr9
chr10
chr20
chrl
chré
chrl6
chr2
chr19
chr7
chr7
chr2
chr22
chrll
chré
chr13
chrll
chr2
chr20
chrl7
chrX
chr19
chr2
chr18
chr2
chr4
chrl5
chr20
chr2
chrl
chrl2
chr3



PCSK5
BNC2
UGT1A8
DNMT3B
FAM32A
VGLL4
TNRC6B
KIAA2026
SYNPR
MIR548A0
RECQL5
DHX37
LOC339166
DSCAM
MIPEP
USP37
SH2B2
KCNN3
KCND3
DYSF
OCA2
R3HDM4
PRR5
ARHGAP23
NDRG4
SHISAG
LOC100132273
SYNPO2
CCDC102B
HSPA7
LOC284294
AP1IM1
MKLN1
B3GALT6
COTL1
PKP4
RNF165
HSPG2
LINC00200
IGF1R
GRID2
ATP8A2
INPP5J

NDNDNPNDPNDNDNDPNDDNDNODDNDNDNDNDNNDNDNDNDNDNDNDDNONDNONDNONDNDNDNDNDNNDNDNDNNDDNDNDNDNDDNDDNDNDNONDDNDNDNDNDNNDNNDNDNDNDNDNDNDDNDDNDDN

chr9
chr9
chr2
chr20
chr19
chr3
chr22
chr9
chr3
chr5
chrl7
chrl2
chrl7
chr21
chr13
chr2
chr7
chrl
chrl
chr2
chrl5
chr19
chr22
chrl7
chrl6
chrl7
chr22
chr4
chr18
chrl
chr18
chr19
chr7
chrl
chrl6
chr2
chr18
chrl
chr10
chrl5
chr4
chrl3
chr22



TSPAN9
FBXL20
RIMS1
NUGGC
ARHGEF10
STK3
SYNGRS3
GUSBP11
ARHGAP19-SLIT1
MRPL45P2
GPR98
DIS3L2
MOB2
PIEZO1
DOC2B
Clorf151-NBL1
TMCO3
IFFO2
TRPM7
COL18A1
RGS6
ZNF423
CAMKMT
LINC0O0616
FRMD1
GLTSCR1
USP48
FLJ12825
KDM4B
COL26A1
YWHAE
HSD17B6
SLC39A11
GRK4
UGT1AY
PAH
FAM187B
ZC3HAV1
ZCCHC24
LCN1
PRSS21
CDH8
PIGB

P RPPFRPPRPPRPPPEPNNDNDNDNDNDNNDNPNNDNDNONNNNDNDNDNNDNDNDNDNDDNDNDDNDNONDDNDNDNDNNNNNNDNNDNDDNDDNDDN

chr12
chrl7
chré
chr8
chr8
chr8
chrl6
chr22
chr10
chrl7
chrbs
chr2
chrll
chrl6
chrl7
chrl
chr13
chrl
chrl5
chr21
chrl4
chrl6
chr2
chr4
chré
chr19
chrl
chrl2
chr19
chr7
chrl7
chrl2
chrl7
chr4
chr2
chrl2
chr19
chr7
chr10
chr9
chrl6
chrl6
chrl5



ABCB10
KIAA1609
SFTA3
KCNAB?2
ELOVL2
GTPBP3
FAMB3E
TBC1D24
FBLN2
CBS
DIS3L2
GLYR1
CMTM5
MEI1
MYO9B
TUB
MROH5
LOC100128164
TEAD?2
LOC100652739
GIGYF2
KIAA0825
ZNRF4
TSHZ1
PHTF1
LOC100128946
HTRA3
C8orf74
LOC442459
LCMT1
LOC100506585
CES4A
PRKG1
NTN1
SPAG16
CAPN10
FRMPD4
IQCE
PLCG2
RPN1
11-Mar
TDRD5
PCDH7

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPRIEPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRPREPREPRPRPRERRERSR

chrl
chrl6
chrl4
chrl
chré
chr19
chr19
chrl6
chr3
chr21
chr2
chrl6
chrl4
chr22
chr19
chrll
chr8
chr3
chr19
chré
chr2
chr5
chr19
chrl8
chrl
chr22
chr4
chr8
chrX
chrl6
chr7
chrl6
chr10
chrl7
chr2
chr2
chrX
chr7
chrl6
chr3
chrbs
chrl
chr4



SORBS2
WDR5
RNUG6-83
UAPI1L1
TSHZz2
MAPKS8IP2
MAGI1
POMT?2
ZMYM5
ALX4
CMC1
ZFP42
C3orf67
FARP1
TSPEAR
LINC00340
URI1

JRK

AK1

TPO
CORO7-PAM16
HIP1
DNMT1
KCTD5
BAZ1A
ZNF621
LOC284395
ARL2-SNX15
SLC6A18
UBE2F
HCN1
PGS1
TAF2
RYR1
FAM92B
USP3
NANOS2
DYSF
NDC80
MAGI2
LOC100507424
ACTL6B
METTLS8

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPRIEPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRPREPREPRPRPRERRERSR

chr4
chr9
chrll
chr9
chr20
chr22
chr3
chrl4
chr13
chrll
chr3
chr4
chr3
chrl3
chr21
chré
chr19
chr8
chr9
chr2
chrl6
chr7
chr19
chrl6
chrl4
chr3
chr19
chrll
chrbs
chr2
chrbs
chrl7
chr8
chr19
chrl6
chrl5
chr19
chr2
chr18
chr7
chr12
chr7
chr2



COL17A1
RBMS?2
INPP4B
ADAMTSL1
SLC45A1
DDX12P
PPM1F
CSMD3
CTNND1
PRCD
CNOT2
COL8A1
PDzZD4
MYH9
FAM160A2
LOC100652770
ZNF467
ZNF695
SFRP1
GLTSCRI1L
CUL1
FGD4
FAM71E1
LOC286059
WDR37
CPLX2
ST18
ZNF280C
AGMO
PPFIAl
DAG1
IQCG
XKR4
ARHGAPS
LINC00674
CHEK?2
LOXL3
GATA2
C10o0rf53
LPARS
EIF2B3
SYTL3
SULF2

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPRIEPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRPREPREPRPRPRERRERSR

chr10
chrl2
chr4
chr9
chrl
chrl2
chr22
chr8
chrll
chrl7
chr12
chr3
chrX
chr22
chrll
chrl8
chr7
chrl
chr8
chré
chr7
chrl2
chr19
chr8
chr10
chr5
chr8
chrX
chr7
chrll
chr3
chr3
chr8
chr22
chrl7
chr22
chr2
chr3
chr10
chrl2
chrl
chré
chr20



ZZEF1
AKAP13
ZNF284
MACROD1
HIC1
MYO5B
NEK1
LOC729852
PHF21A
OTX2-AS1
APOL4
CRISPLD2
NFATC1
TRIM25
ZNF833P
BAHCC1
ECE1
RBP7
TMED10
CDH2
FUT10
SLCO5A1
FAM129C
GFOD1
C20rf83
IFNAR1
TNS1
FAM47B
PTPRM
PARM1
CCDC88C
NXN
AGXT
HELB
TCEAL2
PMF1
PTER
FRMD1
PLS3
INCA1
RUVBL2
LAMA4
NAGPA

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPRIEPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRPREPREPRPRPRERRERSR

chrl7
chrl5
chr19
chrll
chrl7
chrl8
chr4
chr7
chrll
chrl4
chr22
chrl6
chr18
chrl7
chr19
chrl7
chrl
chrl
chrl4
chrl8
chr8
chr8
chr19
chré
chr2
chr21
chr2
chrX
chr18
chr4
chrl4
chrl7
chr2
chrl2
chrX
chrl
chr10
chré
chrX
chrl7
chr19
chré
chrl6



CLIC6
CMPK1
SSuU72
CDH1
DRD2
MUC17
MRC2
HTRA1
UBE2H
B3GALTL
DOCKS8
DYM
UNC5D
MIR548AN
AP3S2
CEP170B
NKD2
COL14A1
PVRL1
MMP25
GATA4
TRPC5
NRCAM
C1QTNF2
SLC35F6
CMTMS8
PDE12
EHD1
SLC12A3
EML1
LOC283692
KLHL15
RFX2
AGPAT3
ATP2B4
C1l1lorf49
TANC1
SCN2A
LOC284009
GMDS
SMOX
Céorf147
MKL2

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPRIEPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRPREPREPRPRPRERRERSR

chr21
chrl
chrl
chrl6
chrll
chr7
chrl7
chr10
chr7
chrl3
chr9
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chrbs
chr8
chrll
chrl6
chr8
chrX
chr7
chr5
chr2
chr3
chr3
chrll
chrl6
chrl4
chrl5
chrX
chr19
chr21
chrl
chrll
chr2
chr2
chrl7
chré
chr20
chré
chrl6



ACPL2
SMADG
SYNGR1
MPP7
EIF4G3
RAB3GAP1
POLR2A
GRM2
TDRD9
NLRP3
PKD1L3
C1QL3
PCDHA9
FANCC
SYS1-DBNDD?2
LOC100507194
FGFBP2
CCT3
ANP32B
PRR12
B4GALNT4
SLC38A11
EIF2AK4
INSR
TMEMSA
GTF2IRD1
TNFAIP2
CYTH4
CORO7
SNTG1
TULP2
PCSK4
LOC100289561
KCNA2
FLJ42102
LOC63930
SERPINI1
NRXN1
GAL3ST1
BCL7A
MASP2
PLA2GA4C
PPP2R2B
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chr9
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chr9
chr19
chrll
chr2
chrl5
chr19
chrl6
chr7
chrl4
chr22
chrl6
chr8
chr19
chr19
chr7
chrl
chrll
chr20
chr3
chr2
chr22
chrl2
chrl
chr19
chrbs



DNAH11
SFMBT2
FHIT

LOC100131655

MFSDA4
SNAPCS5
ISM2
CDAN1
FAM227A
SDCCAG3

UBE2F-SCLY

SLC39A6
PCDHA7
RIPK4
NLRC3
TAZ
ERI3
PLVAP
TUFT1
AATK
PTPMT1
KATNAL2
DAGLB
PCCA
MAGEA4
MIR17HG
PCDHBS
TPT1-AS1
PITPNC1
KCNG4
BSN
GCKR
ACSL6
GTF2A1L
CPNE5
TPPP
ERC2
FAM19A1
WDSUB1
GRIN3A
RGS3
EEPD1
C200rf196
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chrX
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chr19
chrl
chrl7
chrll
chrl8
chr7
chrl3
chrX
chrl3
chrbs
chrl3
chrl7
chrl6
chr3
chr2
chrbs
chr2
chré
chr5
chr3
chr3
chr2
chr9
chr9
chr7
chr20



POR
GLP2R
PCDH11X
NRP2
ABO
SLC12A7
MTMR6
SAMD3
PCDHAS
LOC150935
FAM155B
C7orf50
ADAMTS20
PLAUR
ZNF605
RPRD2
PLK5
COL19A1
SLC38A10
LCK
CCDC155
RARB
GALNS
GORASP2
FZR1
PCDHAG6
SLC22A18
KCNJ15
RELN
DNAH2
ZNF611
HTR6
C14o0rf159
RHPN1
KCNMB1
FOXK?2
LOC650368
PPP1R37
WDR27
CCDC146
KRAS
SH3PXD2A
CLHC1
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chr7
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chr19
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chrl
chr19
chr3
chrl6
chr2
chr19
chr5
chrll
chr21
chr7
chrl7
chr19
chrl
chrl4
chr8
chrbs
chrl7
chrll
chr19
chré
chr7
chr12
chr10
chr2



NLRC4
CCDC88B
MRTO4
GRAMDA4
KIR3DX1
ZNF385B
NOD1
GFRAl
ITPK1
EEF2
CPS1
LDLRADS
NR6A1
SCUBE1
SERPINB2
RBMS1

DKFZp68601327

MCM8
COL18A1
APBAS
MYO15B
PLXNA4
MYOCD
TMEM71
DNAJC15
TTLL1O
WNT3
RUFY1
MDN1
CTBP1-AS1
INTS2
CANX
SMIM14
PLXNB3
ADRA1D
LOXL2
SCARAS
LOC653712
CCDC134
ZFAND3
DIRAS2
CTNND2
MMD2

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPRIEPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRPREPREPRPRPRERRERSR

chr2
chrll
chrl
chr22
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chr13
chrl
chrl7
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chr9
chr5
chr7



MYBPC2

LOC100630923

COL4A1
CELSR1
SSBP4
CNTLN
Clorf216
MXRAS5
LIN52
SKIV2L2
PDZRN3
SLC4A7
RCAN1
IL17F
ARRDC?2
PRH1-PRR4
SH3RF3
FBLN7
COPS4
CDC42SE?2
NRXN3
PTPRG
CHID1
PLXDC2
NTNG1
TNFRSF13B
CARD11
FAIM?2
CATSPERD
PLEKHG4B
TRPM4
ZMAT4
DENNDI1A
PARVG
OTOR
SVOP
U2AF2
LRRC4B
UNC13A
ZNF578
MKNK1-AS1
TMPRSS11F
MMRN2
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chrl4
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chr10
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chrl7
chr7
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chr19
chr5
chr19
chr8
chr9
chr22
chr20
chrl2
chr19
chr19
chr19
chr19
chrl
chr4
chr10



KIF25
PHIP
MAFK
GOLGA3
EFHAL
GRAMD1B
GLG1
ADCY3
PHF13
ASB10
PEBP4
TMEM37
TGS1
MAN2B2
CERS1
LMNA
FLNB
ATP8B3
TUBB1
XKR6
DENND2C
AGBL1
ACTG2
MBOAT1
FAM198A
KCNT1
AQP1
TPCN1
LILRAL
PRKD1
TAF4
DOK?7
PAQR5
SRSF4
LOC440704
RIMS?2
PDZD2
XRCC4
TMEM132D
TRAPPCS
ZRANB2-AS2
JAK1
SNX11
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chré
chr3
chr9
chr7
chrl2
chr19
chrl4
chr20
chr4
chrl5
chrl
chrl
chr8
chrbs
chr5
chr12
chrl8
chrl
chrl
chrl7



MUC6
NR2C2
KCNIP4
LRRC15
PLXNB2
SAMD1
DOK2
SPATA13

LINCO00359

CINP

ADNP2
DBF4B
CRLF1

RABGAP1L

ZNF346
C200rf78
FTSJ1

SUV420H2

SVIL
MAGIX
SQRDL
GRIK1
ADAP1
MLF1
TRPM5
ATF7IP
GLI2
CACNALI
ALS2CL
ARVCF
ZNF398
AGPS
PARPS
OSBPL5
ATP2B2
IFNL4
MIR548G
RHOH
NELFB
PDE11A
HOXC5
CNRIP1
RALYL
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chr21
chr7
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chr2
chr22
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chr7
chr2
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chr3
chr19
chr3
chr4
chr9
chr2
chr12
chr2
chr8



KCNQ2
SPONL1
PEPD
WDR7?
CTDSP2
CDH6
CCDC47
FNDC3B
HIBCH
PARVB
CYP11B1
MYO18B
MGRN1
HS6ST3
EPB41L2
TNFRSF19
SLITRK3
POMT1
PIAS4
DOCK3
LOC100505875
LINC00840
CHMP6
ENOX1
B3GAT1
FMR1NB
NR4A3
DENND1C
ARHGAP4
NFATC4
MYO7A
PIK3R5
DYNC1H1
ZNF7
ESR2
SPOCK3
PCDHA1
GSK3B
KANKA4
RHPN1-AS1
UHRF1BP1L
DMTF1
MAEA
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chrl3
chrll
chrX
chr9
chr19
chrX
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chrll
chrl7
chrl4
chr8
chrl4
chr4
chrbs
chr3
chrl
chr8
chr12
chr7
chr4



IL32
CTCFL
NOV
NEURL4
FTHL17
IDO2
GAPVD1
CELF4
C3orf20
CYP26C1
ZNF473
LINC00693
PTX4
SLC13A5
CNTN4
KIAA1751
NRG3
CORO2B
MAD2L2
JARID2

ADCYAP1R1

TUBG2
PACSIN1
TFCP2L1
PLOD1
GRIK2
HTT
AIDA

POUA4F1-AS1

SOHLH1
APBA2
RASSF9
DNAH9
ACER1
CXCR3
ST6GAL2
CSE1L
FAM211B
UBE2G1
GREM2
WDR66
DHRS4L1
GBF1
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chr9
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chrl6
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chr3
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chrl
chré
chr7
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chré
chr2
chrl
chré
chr4
chrl
chr13
chr9
chrl5
chrl2
chrl7
chr19
chrX
chr2
chr20
chr22
chrl7
chrl
chr12
chrl4
chr10



CDKAL1
CHD1
CXXC11
ATXN7L1
IGFALS
GZMM
CPPED1
KCNK9
TFCP2
GLYATL3
MYO15A
TSIX
C20o0rf112
CD320
CRMP1
SBF1
ENO1
FLRT2
SETD1B
CASP14
MARS
ZNF804A
PTPRH
PSME3
BAIAP3
ARRB2
MAP3K4
ADCY9
CADPS
WARS?2
PPAPDC3
DNAI2
CEP85
AFMID
KIRREL2
AKS8
CLOCK
FOXF1
ADA
uQcCcC
FAM53B
VIPR1
FRMD5
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chr12
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chr19
chrl7
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chré
chrl6
chr3
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chr9
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chrl
chrl7
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chr9
chr4
chrl6
chr20
chr20
chr10
chr3
chrl5



ENPP6
PCDHA4
STX16-NPEPL1
BOC

STX8
TEX2
PMF1-BGLAP
TRPC4
LOC100130015
CHN1
TMEM198
ATP13A2
NOVA1l
SLC26A10
FOXNS3
ZDHHCS8P1
ATP13Al1
ATCAY
SMPX
SERHL2
LOC340094
ASIC2
AVPR1A
GABRB1
DKK3
CCDC61
UBXNG6
SEC14L4
CMTM6
SMYD3
IGSF21
TRIM6-TRIM34
FRRSI1L
SLC15A4
UGGT2
TAOK1
PPP4R1L
KCNIP1
RGS9BP
AKR1E2
SELM

EVC
UHRF1
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chr3
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chrll
chr9
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chr20
chr5
chr19
chr10
chr22
chr4
chr19



EXOC6B
ANKRD33B
URGCP
NR1I2
ABL1
FKRP
GABRAS
C9orf3
GPSM1
RTTN
MBD5
CXADR
TCF7L1
CNPY1
CD300LG
ATG4B
GRID1
ZNF579
PLD5
OVvOoL2
FLJ41350
CCKAR
GGT1
CMTM2
PIGN
ARLS5C
KCTDS8
TENM4
EBF3
COL11A1
SYT6
RGS10
PXDN
WWOX
TMX2-CTNND1
TIMD4
CXCL17
GNAL
BOP1
ADAP2
THSD7A
VATI1L
NEK6
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chr19
chrl
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chr10
chr4
chr22
chrl6
chr18
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chr4
chrll
chr10
chrl
chrl
chr10
chr2
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chrll
chr5
chr19
chrl8
chr8
chrl7
chr7
chrl6
chr9



CACNA1D
FERMT1
GRM7
DET1
MOG
INO80OD
MGAT4C
SHROOM4
NTM
TTC7B
MADCAM1
ARHGAPA42
TCEANC
WWC3
C7orf10
CTNNAL1
ANKK1
MOK
GRM4
ADD2
FBXL7
ITGAL
ISY1-RAB43
CDT1
FOXP1
POLD1
PKD1
DCHS1
KIAA1614
MSRA
SHANK1
CACNA1C
SLC9A9
NAV?2
FAM73B
FAM53A
FLJ13197
GPR125
TENM2
SLITRK5
TMEM44
SLC6A3
MCF2L
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chrll
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chrl6
chr3
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chr3
chr19
chrl6
chrll
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chr8
chr19
chrl2
chr3
chrll
chr9
chr4
chr4
chr4
chrbs
chrl3
chr3
chr5
chr13



FBXL4
SNPH
KALRN
FAR1
ME3
PLACI1L
RBKS
PDE3A
TLR8-AS1
BARHL2
FGD3
GLB1
TRIMA42
KNCN
LINC00673
SNX14
SPTB
C2CD2
H6PD
MIER2
LEFTY1
COL4A5
CIT
PATZ1
ENPP7
TGFBRAP1
ZNF169
STXBP6
ALPK2
NEBL
GPATCHS
Clorf106
CRYL1
MSH2
Cl4orf23
POC1B
MEOX2
PPP2R2C
BTBD2
COL5A3
IFT140
ATG2A
FLJ33534
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chrl2
chrX
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chr3
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chrl4
chr21
chrl
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chrl
chrX
chr12
chr22
chrl7
chr2
chr9
chrl4
chr18
chr10
chrl7
chrl
chr13
chr2
chrl4
chrl2
chr7
chr4
chr19
chr19
chrl6
chrll
chr2



DLGAP1
VGLL4
NT5C3
UBR3

SKi
DCTN2
CREBBP
GRM8
SEPSECS
RREB1
STK32A
ARHGEF10L
LOC550113
XYLT1
RAB5B
EPHA2
GAS8
LOC100133050
GSG1L
KLHL21
THRAP3
PTPRE
VSX1
CCDC129
LOC100379224
EFNA2
CLUH
NGB
SLCO2B1
ACOT7
SLC1A6
GRM5
KLB
MRPS35
UNC79
DMD
TMPRSS15
IMPDH1
KLHL22
CABP1
DGCR2
DALRD3
CTu2
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chr3
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chré
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chr12
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chrl
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chr10
chr20
chr7
chr19
chr19
chrl7
chrl4
chrll
chrl
chr19
chrll
chr4
chrl2
chrl4
chrX
chr21
chr7
chr22
chrl2
chr22
chr3
chrl6



ANO7
IL12RB1
UMODL1
ZNF76
NPRL3
PTCHD3
LOC100996307
CD4
FPGT-TNNI3K
ZDHHC19
CPNEG6
ASIC4
ZIC4
VPS33A
ARHGAP24
TNRC18
APAF1
MTOR
RBMS3
LHFPL3
CHMP2A
CENPF
AASDH
MYH3
RTL1
TRA2A
COMMD10
HPCAL1
PRTG
ZNF670-ZNF695
TMEM233
GPR68
UNQ6494
PNPT1
TERT
STK10
ABAT
IL20RA
KAT2B
DRD5
PDE1A
CPT1C
CHST3
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chr19
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chr7
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chr2
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chr12
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chr5
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chr4
chr2
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KAZN
SLC43A2
MYBPHL
KLHL6
SLC51A
NUPR1L
GSE1
FRMD38
PDE4A
TLE2
PLA2G3
TIAM1
UBEZ2E1
APOC1
ITPR1
GRM1
MDM2
TXNRD2
TSPAN2
ETV7
CULS3
C20o0rf26
GDF1
ARHGEF18
BCAT1
PNMA3
MAML2
SPRN
CDK11B
LOC286467
ENGASE
BCKDK
TXLNA
TNXB
DIRAS1
ATG4D
MND1
GALNTS
FRMD4A
HSF1
HSP90AAl
LOC100507266
DPH1
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chr20
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chr19
chr12
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chrll
chr10
chrl
chrX
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chré
chr19
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chr4
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chr8
chrl4
chr4
chrl7



NEO1
ABCG1
CYP2B7P1
ARHGAP9
NDUFA7
AAK1
LIX1
TNFRSF8
LOC388796
TPST2
PHKA2
LRP5
GRAMDI1A
SPTBN4
ATP2A1
ZNF517
MAPKBP1
CCNG1
BCL2
SH3BP5
TEAD4
DHX58
FBXL17
DGKG
CD97
OSBP2
FAM178B
SNTB1
LINCO0661
GRK1
ERBB4
SRPK3
FES
CCDC85C
L3MBTL4
FYCO1
METRNL
USP40
MAP1S
NUDCD1
SEMA3A
OCLN
SULT2A1
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chr2
chrbs
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chrll
chr19
chr19
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chr8
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chr18
chr3
chr12
chrl7
chrbs
chr3
chr19
chr22
chr2
chr8
chr19
chrl3
chr2
chrX
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chrl4
chr18
chr3
chrl7
chr2
chr19
chr8
chr7
chr5
chr19



PPFIA2
ASB18
CYP27A1
ZFHX4
SEMASBA
EBF4
KBTBD2
SV2B
CCP110
C170orf107
NAAGO
KCNQ1
JAKMIP1
GAD1
GIPC2
AOX1
LRRC16A
CHRNE
CBFB
HIVEP3
MOB3B
POLDIP3
FAM109B
PARD6G-AS1
POFUT2
ACE
RNGTT
MYO10
CDON
SRCAP
ZC3H12D
TMTC2
THSD4
TBL1X
LYRM7
TNNT3
PDE1C
EFCAB6
CTNNA3
RHPN2
CLASP1
XXYLT1
ABCC1
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chr2
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chr20
chr7
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chrll
chr4
chr2
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chr2
chré
chrl7
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chrl
chr9
chr22
chr22
chrl8
chr21
chrl7
chré
chr5
chrll
chrl6
chré
chrl2
chrl5
chrX
chrbs
chrll
chr7
chr22
chr10
chr19
chr2
chr3
chrl6



NMT1
ART3
RRNAD1
ABR
TULP4
TNIP2
C9orfl114
RALGDS
FUTS
ASPSCR1
SEL1L3
ERCCS
KLHDC7B
LMX1B
GRIK3
CDYL
PDGFRL
KHDC1
LCT
CYGB
GNG4
MEGF11
Cl70rf61-PLSCR3
AATF
PGBD5
LINCO00351
NMU
ATP1Al
PCDHA2
AGAP1
TLR6
ARMC2
MYLK3
CACNA2D1
MIR5095
SMARCC2
APOBEC3D
YEATS2
9-Sep
TMSB15A
FAM129B
SNX27
S1PR3
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chrl3
chr4
chrl
chrbs
chr2
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chré
chrl6
chr7
chr20
chrl2
chr22
chr3
chrl7
chrX
chr9
chrl
chr9



DNAH10
CPAG6

GPC1

KLHL29
NFASC
SDCCAGS
LINC00478
SLC23A2
GLB1L2
MCM3AP
LOC100287944
P2RX4

ENO4
LOC100128675
CTPS2
C150rf38-AP3S2
TUBB3
TMEMG63A
TMEM220-AS1
RSPH9
TENM1
PCDHA3
UVRAG
CPNE7

SHD

C9orf84
PTGS1

DKK4

FFAR1

PAPLN

SGTA
ZNF890P
CNTNAP3
IRF2

PLIN3

KAL1
LOC100873065
RFC2

SNX30
OBP2B
NFRKB

MLL3
C1QTNF6

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPRIEPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRPREPREPRPRPRERRERSR

chr12
chr8
chr2
chr2
chrl
chrl
chr21
chr20
chrll
chr21
chr12
chrl2
chr10
chr19
chrX
chrl5
chrl6
chrl
chrl7
chré
chrX
chr5
chrll
chrl6
chr19
chr9
chr9
chr8
chr19
chrl4
chr19
chr7
chr9
chr4
chr19
chrX
chrX
chr7
chr9
chr9
chrll
chr7
chr22



TBC1D30
USHZ2A
RAD17
LIG1
TOM1L1
SLITRK4
FLT4
SBNO2
ANKFY1
R3HCCI1L
MPPED2
VAV1
HOXC4
ABCB5
ZNF276
EXOC3
WNT7B
BICD1
SPAGY9
DNAL4
CDH3
KIRREL3
KIAA1875
CHODL
BPTF
LOC284379
LINC00469
NCS1
SMC1B
IGF2R
GATAD2A
TCF20
TMEM132B
NUBPL
XIAP
TNNI3K
MUC16
WDR90
ERMAP
SESTD1
ADARB2-AS1
ABCG2
SMOC1

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPRIEPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRPREPREPRPRPRERRERSR

chr12
chrl
chrs
chr19
chrl7
chrX
chrbs
chr19
chrl7
chr10
chrll
chr19
chr12
chr7
chrl6
chr5
chr22
chrl2
chrl7
chr22
chrl6
chrll
chr8
chr21
chrl7
chr19
chrl7
chr9
chr22
chré
chr19
chr22
chr12
chrl4
chrX
chrl
chr19
chrl6
chrl
chr2
chr10
chr4
chrl4



CYFIP1
CASC2
ANKS1B
CCDC66
THBS2
KRT5
RIN1
ELOVL5
ST3GAL1
KSR2
ITM2A
JMJD1C
RRP12
EPB41L1
RPL23APS53
KIAA1432
TLX2
MASP1
SLC38A7
ST8SIAS
LAMA3
TRPM2
ZFYVEZ28
ARHGEF9
NXF1
LOC643542
PCSK6
CDH24
HMMR
CACNA2D2
TFDP2
CAPN13
CAMSAP3
ITGBL1
AP3B2
TCEB3C
ASCL3
INF2
SEC14L1
RTFDC1
CIITA
NR5A2
RAB43

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPRIEPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRPREPREPRPRPRERRERSR

chrl5
chr10
chr12
chr3
chré
chrl2
chrll
chré
chr8
chrl2
chrX
chr10
chr10
chr20
chr8
chr9
chr2
chr3
chrl6
chrl8
chr18
chr21
chr4
chrX
chrll
chrl8
chrl5
chrl4
chrbs
chr3
chr3
chr2
chr19
chrl3
chrl5
chrl8
chrll
chrl4
chrl7
chr20
chrl6
chrl
chr3



PIK3R4
ZNF99
NPEPL1
SSBP3
CPT1A
HADHA
LINC00294
LSP1
LECT1
OPCML
SPATS2
CDH23
C4orf4s
ITPR2
NFIX
FCHO1
PARDGB
ZNF175
URGCP-MRPS24
ESPL1
KIAA1211
AGO2
STK11
TMEM132C
CALN1
CACNA2D4
SLC44A4
ST3GAL2
CAD
C140rf178
AUTS2
MIR548l14
WDFY4
PRKXP1
UBE2W
HID1
SMIM5
TET1

DSE
MIR143HG
VSX2
KSR1
FAM160B1

PR RPRRPRRPRRPRPRRPRRPRPRPRPRRPRRPRPRPRPRPRPRIEPRPRRPRPRPRPRRPRPRPIEPRRPRPREPRPRPREPREPRPRPRERRERSR

chr3
chr19
chr20
chrl
chrll
chr2
chrll
chrll
chr13
chrll
chr12
chr10
chr4
chrl2
chr19
chr19
chr20
chr19
chr7
chrl2
chr4
chr8
chr19
chrl2
chr7
chrl2
chré
chrl6
chr2
chrl4
chr7
chr7
chr10
chrl5
chr8
chrl7
chrl7
chr10
chré
chr5
chrl4
chrl7
chr10



ANO3
TCEB3CL
TIP2
EYA2
RBFOX1
PCDHAS5
GRIK1-AS1
LHPP
HDGFL1
IL6R
ADAM11
BABAM1
ZNF407
ACSM1

PRRPRRRPRPRPRRRPRPRERRRR

chrll
chrl8
chr9

chr20
chrl6
chr5

chr21
chr10
chré

chrl

chrl7
chr19
chr18
chrl6



site locations
138136408,138136474,138277060,138277067,138277085,138277119,138277122,13¢
1211221,1213285,1235312,1235322,1236707,1236992,1245984,1246002,1246014,1:
157412971,157413204,157413263,157414457,157455195,157484486,157585437,15"
105616691,105617141,105622189,105622204,105622207,105622212,105622216,10"
140221746,140238241,140242039,140249826,140262173,140276046,140278349,14(
60212847,60283593,59832996,59859294,59866519,60000686,60020737,60452249,6
3041997,3077542,3077550,3077739,3110393,3158641,3192253,3228639,3228655,3:
135341357,135341717,135341724,135341737,135341747,135341790,135341794,13¢
1887361,1907007,2020993,2020994,2141237,2164994,2237198,2190451,2190452
177741111,177808674,177808675,177968358,177968359,177976214,177987636,17"
33729225,33729246,33729283,33759906,33911677,34060801,34194134,34291144
29499634,29516446,29516485,29545834,29452378,29572934,29572942,29572955
48993714,49035765,49057291,49097881,49145991,49146348,49146962,49147052
655047,752449,593284,608450,638781,644301,699318,733686
131323099,131323100,131367367,131316315,131320233,131320685,131391641,13:
141294992,141337137,141970007,142022616,142049893,142123531,142644932
55105156,55105158,55105169,55105184,55105189,55105191,55105952
88947817,88953882,88979591,88991152,88991154,88993307,88998226
143313650,143333487,143338681,143352682,143356756,143358298,143423685
1382459,1590438,1643950,1701719,1476732,1701643,1775031
5029979,5038242,5038309,5046821,5047168,5047192,5058704
6069800,6069817,6069819,6069844,6384299,6689474,6869494
3823354,3828373,4058834,4208429,4256138,4441702,4771914
6999818,7633798,7695592,7114720,7639870,7724157,7742833
655047,593284,608450,638781,644301,699318,733686
101649441,101694275,101848789,101858142,101892327,101586764,101842576
1229674,1229692,1229767,1229850,1229860,1229866
7498481,7206415,7316360,7494167,7696310,7740602
14423492,14423493,14759025,15966163,15984559,15984564
152276148,152275789,152275920,152276849,152286041,152286107
153899667,154585884,154585887,154585915,154585966,154585968
60212847,60283593,60452249,60454333,60454374,60512936
1222300,1222301,1224540,1224647,1227951,1238521
61490244,61511261,61456424,61458594,61494325
1584078,1585243,1587041,1587042,1582853
51417503,51417534,51417550,51417575,51417580
1519009,1532399,1534145,1534146,1537228
51417503,51417534,51417550,51417575,51417580
53833078,53833082,53833127,53833131,53833132
78597523,78683458,78793474,78808348,78847067
74093916,74097118,74103948,74171411,74172951
150834296,150834304,150834312,150834334,150834359



63904583,63859606,63859688,63859699,63904587
8595648,8595660,8595680,8595688,8595725
3389435,3393710,3393779,3918065,4134106
168918740,168928224,168842713,168842764,168876493
146445528,146050135,146191221,146335866,147179769
245328353,245381025,245681000,245858319,245715801
162850908,162106955,162254655,162947410,163096348
139715724,139715740,139715749,139715775,139715786
167182469,166944382,166944388,167196031,167196063
3644890,3645428,3648757,3660867,3683201
154585884,154585887,154585915,154585966,154585968
40459032,40187425,40250914,41086726,41330514
32721664,32721665,32770187,32770312,32770392
1488473,1496555,1493528,1522661,1522683
108486614,108554450,108554540,108715748,108715812
1840468,1841741,1921777,1921953,1921980
2310576,2258323,2267385,2267568,226 7637
3413503,3413504,3450637,3493818,3493819
132329206,132326291,132334754,132334766,132334777
80829706,80829707,80895510,80895531,80898093
117667058,117327550,117327685,117544836,117566161
197033959,197033987,197034009,197034039
15117477,15127614,15127623,15258423
134681693,134623694,134623726,134737190
1148048,1130889,1164139,1169021
748829,872324,1018732,1061073
28476494,28476508,28476562,284 76564
2040776,2041154,2048727,2101059
99662812,99662857,99662864,99662866
3423441,3374037,3374161,3407788
1475095,1475099,1475142,1475188
133785745,133787347,133789012,133794455
139715360,139884273,139884372,140060540
70424607,70347727,70425842,70425843
79258966,79368458,79368495,79368511
50034477,50031073,50044220,50044252
129048851,129049534,129191646,128900119
124642802,124786052,124799642,124545513
143568926,143660477,143660568,143767895
143165992,143111464,143111498,143208214
177546160,177548186,177548195,177548237
77204990,77207251,77221474,77221560
19571316,19656650,19656674,19703344



105518006,105518015,105518054,105518091
178701724,178576680,178665526,178689460
219186591,219146078,219146079,219146139
21001865,21001926,21035108,21043852
22086598,22116020,21831003,22345991
29584256,29784212,28765650,29226624
14260075,14275845,14310765,14310797
33609541,33652116,33993318,33993357
239997710,240043297,240156475,240270095
38803489,38849546,38865411,38865415
92482536,92347650,92577340,92635364
22385757,22385813,22385820,22851625
5998344,5998328,5998366,5998367
961894,1048960,1048969,1059734
114555024,114555065,114558565,114558566
113362104,113379148,113398928
26948220,26971734,26971735
204417023,204434779,204436065
148904623,148904794,148909758
130845150,130841923,130842141
101226215,101226328,101226340
61547236,61547237,61533335
58099159,58172471,58566803
14108628,14048300,14687543
13358272,13397703,13593094
18492560,18492567,18492576
242706956,242707659,242707772
124219472,124219538,124219544
13225980,13491894,13571929
178701724,178665526,178689460
29502055,29502060,29703604
77379705,77667267,77667277
124946152,124993635,125119775
846798,725432,863256
62955264,62955265,62990409
36120888,36101742,36227031
77204766,77240602,77253849
38554304,38697052,38697053
156878419,156878421,156883491
136340458,136341293,136341305
21134595,21134596,21361300
133906248,133906955,133906956
100545379,100260559,100260560



15966163,15984559,15984564
42854072,42863209,42863215
135342076,135389134,135389223
41951575,41962818,41882537
60924151,61383283,61489557
114418617,114423197,114423215
67139912,67142112,67142113
64492,96927,135237
58552731,58545712,58545730
70837080,70880637,70896088
32116931,32116933,32116963
9963395,9963484,9963487
18281728,18398207,18459859
237382688,237382689,237263846
130989049,130935425,130935954
140930848,140945894,140968750
241653710,241686403,241686408
68821614,68821860,68853503
45113150,45117629,45187318
36849007,36849086,36849087
18236885,18236927,18237215
50160519,50661499,50661515
36120888,36101742,36227031
125834973,125835068,125836294
23505467,23505575,23505616
151083585,151085415,151102302
6213284,6213311,6213321
107241950,107241964,107242008
93833054,93822300,93822310
45978046,45981293,45981447
139101770,139109526,139129414
34181314,34188708,34214991
101903335,101915394,101924537
136778878,136665987,136842677
45123944,45123954,45124734
168827493,168839060,169039199
83619828,83679935,83679983
175269482,174850766,174850843
125258266,125287393,125287394
133014079,133014095,133014097
219146078,219146079,219146139
131519660,131521885,131549814
173103159,173030020,173748345



76442925,76565604,76565662
12412836,12412837,12739548
16269140,16269141
11023984,11024198
21892979,21892980
30595325,30896751
56732799,56733571
33132490,33132491
34610181,34610253
141002309,141014701
101134053,101138965
11591802,11591812
2131565,2131578
48841796,48844977
4190519,4190586
48689798,48689799
65216632,65391560
236754256,237021344
19787307,19796766
41159390,41249375
18398207,18459859
62555971,62565833
53000108,53000115
25847088,25847089
58299811,58300770
52995043,52995070
1777815,1778321
25186115,25202891
619587,619634
77674633,77683125
2601809,2622405
233399443,233399444
96378109,96379614
15636141,15636155
607040,608392
4094774,4102448
127827885,127827913
2876748,2948452
29968344,30111409
72350966,72351017
73669043,73681089
1474475,1475514
144081249,144067531



134941997,134943031
234663626,234663653
151439827,151488536
131069818,131427223
68038697,68045840
234663626,234663653
1001560,1002229
143545918,143545931
136648374,136648854
25426949,25448652
124061501,124089034
8421091,8421092
101915394,101924537
93523365,93869138
75372848,75285469
150194484,150202102
65239877,65220461
86323612,86457243
117846079,117846080
112049875,112021706
121191208,121191186
234663626,234663653
114232907,114232931
127860879,127861446
234663626,234663653
651516,678843
183713815,183713816
72083976,72084146
126160676,126682467
2824332,2719187
14912168,14964125
144392601,144392602
77903267,77907409
133766907,133766952
14712665,14712697
18517936,18517945
169424570,169424571
24673986,24832885
3491070,3491082
25347469,25366078
988260,988335
73526987,73580257
241018822,241402337



67361031,67355844
35369244,35370007
74015925,74016147
355048,435782
47546079,47546166
925278,940247
104628693,104628749
19573547,19573576
114821692,114845244
45488093,45490426
3263758,3264693
90808839,90808842
43044767,43044775
234663626,234663653
50318505,50319700
83896149,83856659
50191970,50209854
15576599,15576600
131964356,132187312
129417210,129452098
46422998,46424361
58610256,58610257
76186886,76198457
69042742,69042827
73430150,73430433
152746484,152746485
1354210,1362912
99047710,99047711
2103242,2131289
44302635,44303189
166944382,166944388
19411480,19412335
47327858,47768048
1464589,1464605
75170673,75185899
227146132,227170004
72359682,72359705
124786052,124799642
38794450,38794465
79862481,80188763
137288499,137308241
29675927,29676041
98132016,98131430



5144667,5154846
40187425,40250914
31059156,31059158
3013017,3040555
1804959,1805004
60926221,60930091
39186109,39233975
242434315,242436237
134423349,134550099
3660867,3683201
2198844,2226675
70775172,70815636
878078,889943
109933638,110152070
2807373,2810246
52317473,52317474
21710960,21710964
139833255,139883644
132966947,132976407
74709973,74711409
93598438,93602036
40501478,40507830
62432152,62432177
129702080,129702081
219691685,219691758
44280703,44290375
214822,226491
2291790,2293508
149980430,149980516
168827493,168839060
74102048,74102054
136030518,136213285
132947536,132970927
291073,291094
140653360,140652571
44166374,44151092
444996,670243
43946639,43979388
2522201,2522203
83392560,83392644
16475386,16475387
27015760,27015761
8019279,8050765



52837554,52837614
24739182,24739250
19978899,19978970
22136995,22137039
94612374,94612417
77629166,77629328
78483350,78492213
34642490,34642383
202638788,202638789
102954922,102966001
5238770,5263766
67197164,67197166
139905818,139904754
71107222,71156732
57165682,57165688
223566798,223566800
111342297,111313236
779604,779687
234663626,234663653
14260075,14275845
70601147,70856188
71569684,71858218
196659997,196660059
37450839,37457414
1087887,1081376
39271537,39271538
113649235,113705141
69971133,69979164
115954765,116584034
25441432,25441935
80617214,80620340
113981251,114047138
455242,455450
241976625,241976708
77080287,76910759
234663626,234663653
3255736,3255741
100667714,100800292
61981617,61987340
128340650,128367090
2522201,2522203
132268143,132268184
196693709,196694955



78820926,78934475
16787669,16787670
234663626,234663653
31353414,31353415
16298268,16298269
11687184,11611732
40539656,40539661
5952239,5952240
63269640,63269641
92934607,92938402
73627904,73635178
125448959,125455371
5774950,5802998
41802809,41903187
24341072,24336129
219328681,219404207
101944241,101944246
154693964,154694024
112525024,112525031
71797711,71692546
28249145,28256783
897518,898967
45113150,45117629
36590578,36590622
58530075,58530197
11226692,11432290
42492062,42492104
119898276,119898281
66602320,66693644
161575874,161575910
61962859,61962873
16335739,16339715
130918981,130902391
1168532,1168540
84608934,84615224
159519410,159519451
43960833,43969528
22157543,22204506
1206496,1206503
99504127,99206152
93364910,93795025
26087639,26087655
31523685,31523720



3227545,3277484
37549199,37552988
72682846,72804801
27886902,27886903
1790861,1887563
99627094,99751599
2041493,2041581
23995795,24049350
99047710,99047711
45565093,45565384
89896790,90018316
232933589,233187953
1777815,1778321
88793822,88797567
14334,14352
19978899,19978970
114161310,114166775
19245994,19245995
50935282,50935283
46858444,46892956
72793575,72939978
49724869,49835124
44812007,44892455
138973585,138974330
168474308,168479602
48205286,48205287
22100962,22100963
54500140,54500162
5048201,5095792
101119953,101120187
1252535,1252536
57161275,57177663
71031784,70778561
3021471,3021601
234663626,234663653
103279412

35718191

138731842

81176816

138416120

2871451

62041061

55644017



229683263
84514963
36975759
6143145
10995039
17449381
49106994
2539644
13663441
44486917
232933589
4866005
23848310
42143536
17188322
8088757
142459700
169670888
49855167
150226650
233566677
93869138
5455605
72949954
114299514
49277055
8278123
10543484
99036839
25144907
157650299
67040333
52883210
8993970
214490660
241531172
12602043
2635811
81929693
128357764
16085921
179566610
31035585



186536056
137005022
77795764
139975195
51654601
51045142
65412778
77774949
20408076
44330555
28296877
188918166
58879005
98813152
45941327
21895228
30440216
143747271
130636267
1520843
4435161
75240956
10247268
2742236
35332660
40568734
29931152
64790137
1245005
238947612
45425257
76400505
120798926
39002389
85133800
63839041
46417795
71797711
2580888
78404394
2949569
100247412
172265745



105815572
56978169
143727259
18671899
8392394
9588490
22287860
113816394
57552264
74529576
70698846
99373556
153073318
36749530
6238960
29129929
149463220
247126920
41122515
42805236
148480233
32677157
50974035
22927142
1135221
175266506
53301757
129385813
15568514
70194623
49517215
197665044
56295504
45187318
66130534
29101828
74774061
128200720
50911182
6738732
45431413
159081094
46344569



3977531
86184442
44585591
63836680
1961886
47465957
170435428
7836123
45956069
57283974
36586176
84872049
77204766
54972399
11788413
79375358
21630582
10064649
75621019
25691215
33267160
70604210
17656840
13430489
228491298
34711337
218683368
34961674
8219261
75861886
91775504
725432
241814190
66733266
101380931
156189625
16504929
168474308
114807236
4894131
49499100
112505108
5075224



36072573
47828187
1487836
68787529
113300246
100684925
60728953
124266500
129534618
31789710
274107
46917064
35568760
100043086
90425672
105349687
1027526
121164388
119574608
3102441
11566772
111149356
107811682
159789608
26989326
32403722
57544713
64621469
56947979
100402814
83338891
24014551
6107231
45386749
203698626
47147437
159846583
166147711
2318693
2172707
4154830
74009153
14327296



141000152
66998856
39779740
28522401
21361300
135813647
7405073
51750151
104398975
247582755
72015970
16561939
140233651
98035448
44023437
3190756
15963671
156293490
100750835
50105239
372156
165781535
40314967
7180909
427782
73982269
103595564
37699289
4435161
51250433
49391403
1485478
102008252
111144026
71118582
61695692
167535541
50160519
30950999
122471367
11094202
48603733
146387464



21871934
7240874
60004440
74529509
205549384
66789157
77943616
43017917
39013521
139301958
238947612
33697759
140233651
43165015
3614382
153648928
44780321
17464584
151527035
79134665
47589706
44555862
6449945
101106210
151082456
92005136
140559639
45919499
65659467
84256410
49701981
27734043
131327896
48844977
36755667
664322
56403735
68516247
160102738
104500059
116327352
36333169
5741195



75611354
9750880
91715819
206551978
136131436
1104733
25825573
130608855
140233651
240698258
68733892
1100693
43864935
44166374
133515554
150423967
1530015
70792406
79261346
32741484
49903708
25630065
88920677
171793585
3533273
140233651
2937629
39631463
103395851
7671606
53218181
20005511
91609462
144461039
169814362
80508538
3413808
45618958
169977893
76762264
25399473
105480533
55453099



32485154
64108151
19583733
47074257
55054211
180540908
30510532
117883900
93567990
3976548
211539635
36116108
127319559
43628203
61559786
161244769
145687183
5936612
46892956
3750867
73595712
132187312
12655890
133736236
43598340
1114171
44856096
179004274
90514679
1244109
59992426
179145862
39624043
153033730
4223453
23155335
27737179
128587817
42220489
37842088
93401811
11139358
4984168



50960252
102008252
110862685
46839894
18543949
17290868
36181446
3250576
74646222
54671147
73669147
27421654
35890230
52104669
18122221
11074428
109973837
112899507
83977812
130638028
79562574
61615095
888631
20361078
108011590
16873734
2971515
50280105
5744912
163768
49669421
40518778
126682467
44596205
16730654
109325478
56170281
51051276
17725632
52985695
47013500
68932568
88703316



168419593
79701971
1574811
133378706
22069818
123409473
74619602
25064191
6681743
150881874
22749343
120190952
56736652
6592474
19004173
156105927
58112487
1791956
57599401
10798255
115184729
87267293
74138386
20116177
43021166
138646497
30955122
113702376
55106771
30111409
60598912
3465338
69604436
29485475
190675953
105081884
31884043
82429891
130171977
29457371
71580834
65415951
46195925



1014999
15079582
21305941
194077617
50726410
14200242
21770371
24743734
97600626
102815041
77879657
42827672
18706350
174423979
176484225
18795558
48339985
55856850
29780291
49022855
45945400
31128568
987588
158319418
2428094
14594740
121623353
40060205
46718264
19959365
148864851
178331204
50037886
3143781
10481532
39737866
99373556
40238931
140160085
178659605
54424862
68532820
85812638



62037583
14099081
33986662
54674445
58227117
31302287
61825764
171846842
191150856
44515804
143957579
26420640
4715437
97129897
131245620
24155527
164907051
134397624
4028690
51310012
80043335
44373190
78971536
43980918
134275151
147064183
102591363
6471896
153176005
24839165
76840405
8789358
102451981
146068321
64774314
167710436
140233651
119689587
62752894
144449706
100518917
86789842
1320118



3117519
56099114
120433500
7222875
31089939
39835886
128073095
34888733
14808428
94821205
50531188
28668377
1538262
6600139
2948452
1898937
84442915
69011119
11737881
15263009
31136618
40818281
34466126
121974717
12015766
102264434
3234979
222873966
78969375
138586239
29270640
86212504
11592359
6311352
70837080
107459731
47678291
24983263
4267803
240756231
122431336
24507010
104089420



20832165
98259396
242815320
105513371
1840776
547559
12777971
140661032
51513353
49493944
18054691
73012786
31149132
8367708
5841557
50894847
8931148
85996834
122249609
15164589
57889227
185528075
55703497
40992887
1397814
4622638
161500455
4043240
62657666
119594662
134168808
72274783
26578979
76186886
36353936
135679280
56372979
86547385
43263356
33936336
126320737
42568439
44305058



185037323
140233651
57274149
112991312
9465495
62243646
156189625
38265536
90107402
175862629
220411703
17320668
27062535
58014796
89968426
23742538
19771100
3905135
21768475
42969129
5036702
31372187
63543646
47380657
11988839
46511614
4453998
30899353
32527610
246278082
18679739
5637193
111926896
129280064
96580857
27853036
56845938
169814362
33168604
4888314
31503149
5733915
4945917



72436305
10572060
43923161
119533732
133593565
47259292
27128732
97647163
139241534
67770249
148946472
18935986
85517291
155323907
41928285
242584161
87938910
56089440
242252838
18008674
102998228
26491972
24983263
66613524
59803822
37313663
44421784
78369200
131663705
103403228
114665653
121301342
1712978
78357293
57552264
156367299
42936457
11880998
145509615
29249705
11549241
77942603
127048907



53534199
6062988
6903189
89067474
29639786
206911227
86995791
50429121
131638085
91024464
502552
100596522
13679214
10079896
40287102
111763399
113265722
102733210
34101235
70988896
15722674
30503727
128828168
88871361
71290557
50909404
2160494
6645357
180897569
10280165
51169853
2206970
143207127
19485585
131808288
1649416
38616757
22499723
167514351
88326877
194324731
1424563
113705141



99359664
1287250
123982970
13695712
86267676
59810619
28063222
20704562
12924035
91177971
95761949
33128890
140401459
47013500
70526843
86280873
65239877
43318993
9323909
315320
226076598
107745702
120150195
31724358
77708969
105923990
97036140
25479514
56155967
21183608
42552831
200863771
21082931
47653645
29254749
89897387
15725580
6395454
2000129
10102490
1641550
64681140
11264485



4106009
11611732
33096643
170861528
2214430
57925285
3782942
126481921
25158222
7223662
146659900
17958772
68932568
17518541
56385579
16455051
90107402
99715657
27802755
6658769
36760589
129827032
25062376
31660000
44615001
1289071
2593661
77736450
74879862
6442324
15093266
88619806
39411407
27867706
94003834
32603677
19660981
128048976
20831245
121088884
19025380
49056569
88779323



242149010
18183527
43493133
35260502
177853
27702774
42936457
6917017
74712951
195925355
24542436
220401322
147114306
122725870
86756664
5427651
99112078
11179484
29503557
104061260
59064635
214781685
57249091
10554358
101349172
23546609
115444798
10524329
55917965
247126920
120032521
91717962
92282792
55869568
1264941
171536969
8875318
137337215
20111266
9783687
183363989
50211918
73767858



15258423
1492198
109839674
183260073
195955761
56183047
85681868
65179435
10577843
3013017
31533965
32831129
23915129
45421742
4836461
146389500
69234371
19916706
115604657
36329937
225394812
20319385
19004173
7480362
25054889
152225031
95965927
135236807
1580301
130880126
77084652
31121792
32647982
32046943
2716530
10655592
154302293
4833580
14305370
145525404
102582444
4636274
1942860



73427047
43707726
41448208
57872957
8379486
69849224
96444893
12188481
37059349
26948220
18934349
68084227
35502532
41050290
28893838
146030084
42073397
162870234
60816889
15347782
3128415
40260053
107417280
186077900
14506631
31261857
97622919
121603170
16126820
114432861
212566718
153047088
91428778
100026843
5994158
46008086
81050220
234394486
17839688
110343617
83783720
68831858
48381457



82152238
237126235
219674490
77767075
9426363
2696910
32909180
91762260
19558246
4804152
3534890
2798848
6167942
171675123
78516538
201475722
25516861
4804152
67089494
41984584
27416887
42990074
42473603
77906701
46700057
61562922
89498970
16794914
125854390
30747191
149795690
83246130
71658641
9480685
130529475
1943118
31991266
44039847
67854284
33494728
122350966
194888044
16161030



43185498
76990688
156704106
961894
158857015
2743980
131590069
136017794
65979455
79959659
25853367
60192106
50987481
129379371
37297602
4892380
17453738
74009153
136574972
74529576
235714041
66473141
7300603
35386509
230552095
85965696
56469861
116918686
140233651
236754256
38825551
109246160
46781832
81928153
55965167
56560534
39428918
183493990
75372848
101771265
130313341
151615685
91612882



124399154
68454160
241387018
23740141
204828056
243649329
17725744
4844906
134203177
47691729
106938632
121661688
118616249
35570306
16698090
90425672
90001561
226057689
10660427
43620020
123863938
140233651
75558120
89656043
4287197
114449970
125154676
42232916
35843322
73719984
2763627
5175313
39122117
185311568
4854735
8586839
22527642
73650292
115569591
136083939
129738644
151998404
37578578



65269045
216559655
68698168
48645334
53013356
142721761
180043387
1130889
4165347
99912060
30470360
6833227
54424862
20749914
89800057
462994
46337043
32528150
49188262
39178374
68696638
126453648
145171262
19636791
65867128
54106545
71749469
132970927
45807905
160391929
19612277
42574830
125920596
32180470
123046829
74712951
8981896
711711
43296117
180013583
1590438
89021640
70397475



22927469
119846720
100262556
56614533
169652497
52910431
66099987
53188735
134474148
118382105
78622494
65063262
99159017
34783506
179642
5683494
74743791
187009441
58711469
44259982
21324610
45785484
2279035
63005076
62564125
65358898
101924537
23517172
162896152
50425838
141846292
30955476
7663229
102277204
83338891
44555862
8959545
105162256
75185899
55062871
11006702
200083183
128828168



130434201
22943371
57274149
54768053
68565904
26440941
33097876
1887530
53298797
132643215
49897385
73563656
159893282
26924516
13113482
17899267
49365211
52086350
43923161
53665648
57080660
141569176
1219701
129111284
71569684
1946872
31846535
70444447
27452084
78233344
69205759
147179769
50028589
101096562
74757139
72949435
73635178
70321681
116646991
148807225
74723439
25803230
116634422



26405589
44555862
71779902
45543675
6869494
140233651
31128568
126290561
22570064
154416933
42839033
17388922
72776119
20641660



3277128,138277131,138277156,138277167,138277332,138277338,138277341,13828!
246016,1252217,1252231,1252243,1254312,1254316,1254335,1261455
7650299,157700218,157799746,157933157,158109457,158240236,158240238,15824
5622218,105622238,105622243,105622249,105622272,105622280
)278361,140283070,140283094,140297563,140299447,140301195
0454333,60454374,60512936

279800,3321018

>341805,135341909,135342334

7987647

1433341



























































































































5328,138285344,138285521,138285529

J243,158240257



Gene name number of high covariachromosome

ANTXR2 15 chr4
LOC441666 12 chr10
PTPRN2 11 chr7
CUX1 10 chr7
RPL23AP53 10 chr8
FGF13 9 chrX
CBFA2T3 7 chrl6
CDH4 7 chr20
MACROD2 7 chr20
COL23A1 7 chr5
JAG?2 6 chr14
LARGE 6 chr22
TMEM240 6 chrl
ONECUT2 6 chr18
LOC286467 6 chrxX
NFATC1 6 chr18
CBFA2T3 6 chrl6
DPP6 5 chr7
NFATC1 5 chrl8
SEC14L5 5 chrl6
CSMD1 5 chr8
DAGLA 5 chrll
RPTOR 5 chrl7
HSPA7 4 chrl
LARP1B 4 chr4
MORN1 4 chrl
LAMAS 4 chr20
HDAC4 4 chr2
CTBP1 4 chr4
FLJ12825 4 chrl2
TBCD 4 chrl7
COLEC11 4 chr2
CEP112 4 chrl7
MAGIX 4 chrX
N4BP3 4 chr5
PCSK6 4 chrl5
DMD 4 chrX
PRKCZz 4 chrl
AHRR 4 chr5
MLLT1 4 chr19
ADAMTS17 4 chrl5
SLC36A1 4 chrb
TSPAN9 4 chrl2
NPR3 4 chrb
D2HGDH 4 chr2



CDH4
CAMTAL
KIF26B
DPP6
RPRD2
UGT1AS8
DNAH17
SYNPR
DMD
UGT1A4
MOB2
AGAP1
UGT1A6
PARK2
ZNF282
SYNGR1
C1QL3
ANO2
CACNA1H
DYSF
SBNO2
CNOT1
DOTI1L
DLGAP2
UGT1A5
CNTNAP2
CLYBL
SMOC2
MACROD2
NRCAM
UGT1A10
COL6A2
RBFOX1
ATP8B4
CTBP2
TNFRSF19
PCSK6
MMP17
LOC339166
SHANK?2
PKP4
PIEZO1
UGT1A9
PGS1
C14orf159
ATP9B

WWWWWwWwWwWwwWwWwwWwWwWwWwWwwWwWwwWwWwwWwWwwWwwWwwWwwWwwWwwWwwwwwwwwwwwwwwwdr,r,rbsbpsr>b

chr20
chrl
chrl
chr7
chrl
chr2
chrl7
chr3
chrxX
chr2
chrll
chr2
chr2
chré
chr7
chr22
chr10
chrl2
chrl6
chr2
chr19
chrl6
chr19
chr8
chr2
chr7
chr13
chré
chr20
chr7
chr2
chr21
chrl6
chrl5
chrl0
chrl3
chrl5
chr12
chrl7
chrll
chr2
chrl6
chr2
chr17
chrl4
chrl8



AP3M1
CTSD
SH2D4B
RYR3
MMEL1
ZSCAN1
FZR1
DOK®6
WDSUB1
FAM213B
MIR548F5
WDR86
GPR133
TAF1C
ZNF664-FAM101A
PRR5-ARHGAPS
TMEM132C
FAMS53A
UGT1A7
RAB36
FLG
FRMD1
CAMK1D
BCYRN1
NAALADL?2
PLEKHG1
NBEA
KCND3
NOTCH1
CHSTS8
GPC5
PVRL1
PCDHA1l
PHKAZ2
PIK3C2B
RAB40C
MRPL28
ABCC5
LRRC20
RGS12
ROBO1
DNMT1
CYP11B1
TIAM1
PEAR1
PRRS

NDNDNDNDNPNDDNDNDDNONDNONNNNDNDNDNNNNNNNMNOWOWWWWWWWWWwwWwwWwwwwwwwwwwwwwwwow

chr10
chrll
chr10
chrl5
chrl
chrl9
chrl9
chrl8
chr2
chrl
chrl3
chr7
chrl2
chrl6
chrl2
chr22
chrl2
chr4
chr2
chr22
chrl
chré
chr10
chrxX
chr3
chré
chr13
chrl
chr9
chr19
chrl3
chrll
chr5
chrX
chrl
chrl6
chrl6
chr3
chr10
chr4
chr3
chr19
chr8
chr21
chrl
chr22



FAM19A5
ANKRD24
SLC12A5
FAM178B
TPCN2
WDR4
TRAPPC9
FAM20C
SNX8
MYOM2
PCDHAS
AP3D1
ATP11A
STON1-GTF2A1L
LINC00200
TTC40
GABRAS5
KCNQ1
LOC100132273
CLEC17A
SYNPO2
HSH2D
SYT14
ENOSF1
ZIC1
LRP1B
MIR548A0
BRD1
HHAT
DLEU7-AS1
FAM47B
ULK4
RASA3
PCDH19
FAM83A
TMED10
PDSS1
FIBCD1
STMN3
9-Sep
SIPA1L3
CNTNAPS
PRKAG2
PNKD
NXN
EIFAG3

NDNDNDNDNDPNDDNDPNDDNDONDNDONDNNDNDNDNDNNDNDNDNPNDDNONDNONDNONDDNONDNONDNDNDNDNDNDNDNDNNDDNNDNDNDNDNDNDDNDDNDNDNDNDNDNDNNDNDNDNDNDNDDNDDN

chr22
chrl9
chr20
chr2
chrll
chr21
chr8
chr7
chr7
chr8
chr5
chr19
chrl3
chr2
chr10
chr10
chrl5
chrll
chr22
chr19
chr4
chrl9
chrl
chrl8
chr3
chr2
chrb
chr22
chrl
chrl3
chrX
chr3
chrl3
chrX
chr8
chrl4
chr10
chr9
chr20
chrl7
chrl9
chr2
chr7
chr2
chrl7
chrl



STK40
ADAMTSL3
COTL1
DSCAML1
FBXL20
PARDG6G
BAIAP2
SYT2
SORCS2
KANSL1
FRMD1
KCNAB2
TMEM184A
Clorfo4
PQLC1
LHX6
MYO9B
RYR2
MCF2L
CACNA1B
TXN2
PCNXL2
ARHGEF9
PTPRS
POLR2A
PCDHAS8
HNF4A
TMCO3
MKLN1
PCDH9
AGAP1
ADCY3
PCDHA5
OCA2
VPS26A
C20rf83
VDR
RPF2
DNAJB13
NINL
DYSF
YIF1B
LOC100286922
GPC1
UNC79
FOXK2

NDNDNDNDNDPNDDNDPNDDNDONDNDONDNNDNDNDNDNNDNDNDNPNDDNONDNONDNONDDNONDNONDNDNDNDNDNDNDNDNNDDNNDNDNDNDNDNDDNDDNDNDNDNDNDNDNNDNDNDNDNDNDDNDDN

chrl
chrl5
chrl6
chrll
chrl7
chrl8
chrl7
chrl
chr4
chrl7
chré
chrl
chr7
chrl
chrl8
chr9
chr19
chrl
chrl3
chr9
chr22
chrl
chrX
chr19
chrl7
chrs
chr20
chrl3
chr7
chrl3
chr2
chr2
chr5
chrl5
chrl0
chr2
chrl2
chré
chrll
chr20
chr2
chr19
chr2
chr2
chrl4
chrl7



PXDNL
Clorfl59
CELF4
COL18A1
CNOT1
SLITRK4
C200rf85
NOV
TMPRSS15
DOCK1
ILIRAP
STIM1
PGBD5
SLC12A7
ADARB2
KCNQ2
CACNA1G
LINC00616
TYW1
GPR132
PCDHA7
ASAP1
HAUS7
PTCHD2
ZFHX4
NLRP2
SYNGR3
KCNK17
TTLL1O
ARHGAP19-SLIT1
UGT1A3
ANO1
ZNF483
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TSNARE1
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POR
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PCSK6
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ZFP42
ATAD3C
CTBP1-AS1
CELSR1
MYO7B
SENP5
MDGA2
PCDHA4
B4GALT1
ZDHHC19
LMF1
GABRB3
TRPM7
DLEU7
RTL1
RYR1
GAK
MMP25
SORCS1
GALNTL6
ANP32E
C70rf50
LINC00673
TRPM2
FTSJ1
TPST2
WDR37
FAM32A
FLI1
DIP2C
KDM4B
KIAA1967
SORBS2
PCDHAG
IL32
YWHAE
SH3PXD2A
PARD6G-AS1
TNC
SPPL2B
ARHGAP19
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RIMBP2
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DHX37
QSOX2
DCHS2
LRRTM4
KIF1A
AES
ASPSCR1
APBAZ2
CTNND1
PRKX
ART3
GRAMD1A
SPTBN4
SNRPN
TBC1D30
TACC2
PTPRH
PSME3
RPS6KB1
ARRB2
NUGGC
GALNS
NOB1
BCL2
SH3BP5
LOC100873065
GLT1D1
CLSTN2
CCT5
PDEGB
UBAC1
MTRF1L
C200rf196
DGKG
KIAA1609
FRY
CD97
SFTA3
PRIMA1
SLC22A18
CNTN1
RHPN1-AS1
KCNJ15
ATP8A2
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TAF2
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FAMB3E
GRB10
MYH7
CNN2
RPS6KA2
ZNF611
PLXNB3
HEATR2
LINC00461
HTR6
MACROD1
THBS2
ITPR3
GAS6
SLC6A18
PLEKHAG
PARDGB
RHPN1
RTDR1
KRT72
BAIAP3
IQCG
STOX2
DNMT3A
PRKAG2
CCDC146
PRKAR1B
AJAP1
CCDC178
DIS3L2
ZNF213
P14K2B
WBP2NL
LDLRAD3
CMTM5S
MAP3K4
MLL3
RAP1GAP2
BCOR
FLVCR1
OCLN
ALPL
TUB
MYO1F
NLRC4
LOC100507373
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PXDN
BIN3
STX16-NPEPL1
NT5C3
MROH5
BOC
PPFIA2
RNF26
FGGY
CEP170B
ZNF516
PMF1-BGLAP
TRPC5
CDK16
SLC2A5
PML
GIGYF2
GRAMD4
DTNBP1
SEMASA
PPIL6
ST3GAL1
NOVA1
TSHZ1
PKD1L2
GFRA1
KBTBD2
PREX1
THOP1
CDH18
LINGO2
NCAM2
MICAL3
TLL2
IL12RB1
FBXL17
SERHL2
FSTL3
ANKRD33B
KAZN
LOC728431
ZSWIM4
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RHOBTB3
ASIC2
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CALN1
AVPR1A
MYO15B
SYT1

HSPB2-C11orf52

DNAJC15
ATP10A
DKK3
CCDCe61
HELB
PGP
DDX3X

ARL2-SNX15

LDLRAD4
NTN1
WNT3
MROH1
AOX1
SPAG16
HAGHL
TCEAL2
ZNF524
BMPR1B
CUL3
RAB35
LRP12
LRRC38
INTS1
ATPY9A
KIAA1211
UGGT2
POLDIP3
PRKAG3
GUSBP11
CANX
PPP4R1L
SMIM14
POFUT2
ACE
TMBIM1
SELM
RNGTT
TMEMA45B
DEAF1
UHRF1
PCDHAS8
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GALNTO
CHMP5
EXOC6B
LOC653712
SRCAP
SORBS?2
CORO2B
C1QTNF2
FLJ46257
TMEM41B

Clorf151-NBL1

ZC3H12D
URGCP
RABGAP1L
FADS2
DPYSL2
NR1I2
MMD2
ABL1
MAGI1
KCNQ3
BRSK?2
PPIL4
DPYSL5
ALX4
ENPP7
NLRP5
GABBR2
GATAG6
KCTD17
POP1
CMC1
CTNNA3
C3orf67
ACAP3
CTBP2
MAGEL?2
TSHZz2
TRAPPC11
ABCC1
LIN52
GLTSCR1
SKIV2L2
PDZRN3
SLC4A7
NMT1
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LDB2
ARHGAP4
SPTB
SRSF4
GRK1
PDZD2
CNPY1
ABCA13
TULP4
LAMC3
BAZ1A
HRNR
PDS5A
MGMT
KIRREL2
KCNG4
SLC22A23
DAPK3
PLD5S
LOC100130155
SEZ6L
CDC42SE2
EPHA3
NRXN3
ERCCS8
PLEKHAS
RGS10
ERBB4
TRIM37
ZRANB3
AOAH
DNAJC5G
TERT
GGT1
ATG14
CWF19L2
PIGN
PNLIPRP2
MYO7A
TNK1
ANKRD31
SNX27
WNT9A
BNC2
KHDC1
PIK3R4
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SLC5A4
SOD3
LRRC27
USP37
COL4A4
ATP2B2
MEI1
PM20D1
COL22A1
JRK
PTX4
WWOX
DCUN1D3
WBSCR17
ZMAT4
PLOD1

LOC100133669

MIR548Al
NEBL
ZNF812
MUC6
ATP1A1
TRIM62
CHD1
LRRC4B
NEK6
DDX12P
PARL
ZNF578
FAR1
FAM101A
DGCR2
RGS7
MARS
SIPAl
ZNF280C
ARHGAP25
CDK11B
SLC29A1
MYO18B
MRTO4
KANK1
LONRF3
LHFP
SLC1A7
SVIL
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CD4

HTT
DET1
SDCCAGS
MAFK
ANP32B
SURF6
LOC100128946
EFHAL1
CPN2
SLC7A9
GABRD
CRELD2
MGATA4C
KIF26A
SFRP1
CCDC154
DAB1
RBFOX3
MAT1A
GLTSCRI1L
YEATS2
9-Sep
POLR3C
CuL1l
DRAM1
ABAT
NRXN1
ROR2
GPR151
KDM4C
SNX29
MADCAM1
PEX6
LINC00840
GCH1
TCEANC
C7orf10
DNAH10
FAM189A2
CLPSL1
CTNNALL1L
ZBTB11
HELZ2
GRID2
FXN
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chr9
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chr9
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chr9



LINCO00478
ATP8B3
CD9
HSD17B6
TUSC5
INPP5J
XKR6
TBATA
DAG1
KIAA1217
TGS1
METRNL
MCM3AP
FAM184A
ZFP82
OTX2-AS1

C150rf38-AP3S2

P2RX4
ITGAL
DTNB
MAGI2
ANKFN1
FOXP1
ZNF565
GATA2
ZNF517
HIBCH
TUBB3
FAM187B
PLCB1
INTS2
SLC29A4
HTR2C
MIR54814
GOLGASA
AQP1
SCNN1A
NCOR2
LPHN1
ARHGAPS
AKAP13
GRXCR1
ZNF284
MED29
R3HDM4
TRDN
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TAF4
FLJ16171
APBB2
CPNE7
CTNNAZ2
CDR2L
SHD
NCS1
AKR7L
TMEMS8A
NRG1
JOSD2
ABCC4
MRC2
PHACTRS3
ACTRT2
RER1
NRF1
GMEB2
RBMS3
MCF2L
BTBD2
NSMCE1
DKK4
KALRN
FAT3
RNF128
PDCD6
JAK1
TCF7L1
DCDC2
MAP3K12
CDH2
MCPH1
NUDCD1
SKI
GTF2A1L
SNX11
ZNF890P
CCDC102B
OBSCN
ME3
COL25A1
BFSP2
UBEZ2H
RBKS
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TFDP2
LRRCA4C
FAM178B
LRRC15
CCDC88C
PRSS21
GFOD1
PLIN3
GLB1
RADIL
LOC732275
UBR4
IFNAR1
LOC442459
BCKDK
RTN4RL1
SGCZz
SNX14
PTPRM
CCDC113
TSC2
C1QTNF6
CRISPLD2
ZDHHCS8P1
CTSH
ZNF7
RIN1
COL4A5
PMF1
CYP2E1
GOLGB1
FBXW11
CXCR3
PTER
ANKFY1
CYFIP1
VIPR2
LRRC49
ABLIM2
CHD4
COL18A1
DPP9
FAM184B
DENND1C
CDH12
C80rf44-SGK3
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chr8



ITIH3
HMHA1
PAK4
ABCB5
ESR1
LAMA4
BAI1
FAMG69C
SH3RF3
HCRTR2
GNAT1
NAGPA
ZFHX3
TFAP2A
PLXDC1
MSH?2
POC1B
PDE9A
CADPS
FBLN7
GPR98
B3GALT6
ACYP1
BTBD16
SUPT3H
MUC17
MLF1
GTF3C1
BICD1
EHMT1
AKT1
ESR2
COL5A3
CHFR
DOCKS8
DYM
HRH2
ABCA2
KIAA1614
ADNP2
IFT140
SUV420H2
KIRREL3
SLC26A5
MSRA
MIR548AN
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AP3S2
SULF2
BPTF
CAMK2B
KCNN3
IQSEC1
GATA4
GEMIN7
LOC284379
TTC7B
ZNF398
PCSK2
APOC1
VGLL4
AGPS
PDE12
IFNL4
NUBPL
MEGF6
FAM101B
XIAP
EMC1
RHOH
EML1
NELL1
WDR90
IGSF21
DCTN2
MIPEP
TNNI3K
STK3
KLHL15
RREB1
ASF1B
SPON1
SESTD1
PEPD
SAMD3
TANC1
LINC00523
SMOC1
TBC1D22A
LYPD2
EP400
THEM4
USP8
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LYRM4
BEST1
RAB5B
AP1M1
MAGEA4
RUNX3
WDR19
DDX1
RASGRF1
SLC7A7
PARVB
SLC7A5
EPHA1-AS1
DNAH11
CIT

NPY
EBF4
NXN
C6orf123
MYH7B
ENPP6
RBPMS
SMADG6
EPB41L2
SLCO2B1
NBL1
GRM5
SH3BP2
MECOM
MAP2K2
CLCN7
SCFD2
ATXN1
DDX6
KIAA1432
NLRP3
LOC440970
GNAZ
DCAF12L2
ILIRAPL1
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TNPO3
EXD3
CHMP6
CACNA2D1

PR RPRRPRRPRPRPRRPRRPRPRPRPRPRPRPRPRPRRPRPRPRIRPRRPRPRPIEPRRPRPRPRPRRPRPRPRRIEPRPRRPRPREPRRPREPREPRERRERR

chré
chrll
chr12
chr19
chrX
chrl
chr4
chr2
chrl5
chrl4
chr22
chrl6
chr7
chr7
chrl2
chr7
chr20
chrl7
chré
chr20
chr4
chr8
chrl5
chré
chrll
chrl
chrll
chr4
chr3
chr19
chrl6
chr4
chré
chrll
chr9
chrl
chr3
chr22
chrxX
chrX
chr5
chrl7
chr7
chr9
chrl7
chr7



LYRMY7
LINC00174
LAMA3
TMEM132D
AP2A2
CABP1
CATSPERD
CCT3

SHB
DIAPH2
PRR12
CTu2
B4AGALNT4
ARHGEF10
ERC1
ARMCX4
EIF2AK4
DLGAP3
SERPINH1
MND1
ZZEF1
SEMA7A
GTF2IRD1
FAM109B
EED

DGKE
SHISA6
DGCR5
TNFAIP2
CAPN13
CAMSAP3
FFAR1
BEND2
ITGBL1
AP3B2
TMEM44
TMEM130
FAIM2
ARNT2
FGF2
FPGT-TNNI3K
ASCL3
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LOC653160
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SEPSECS
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NDP
TRIM61
EHD1
SEC14L1
GSK3B
TECPR2
SLC12A3
FAM129C
RORA
PIGU
TNRC18
MUC16
ITGB2
KLHL29
UHRF1BP1L
MYBBP1A
IQSEC3
PTCHD3
MIR548AC
PCSK4
MASP2
TENM4
ZNF99
VAV2
C9orfl71
PLXNB2
PPP2R2B
AASDH
KSR1
QRICH2
Céorf147
TGFBRAP1
LOC283692
BSN
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LINC00294
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LOC100288181
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TBC1DS8
ITPR2
PNPT1
ARSF
TAZ
ARHGAP23
RAB20
GNG7
NPEPL1
FCHO1
OTOA
SLC37A1
EFCAB4B
KAT2B
PUS1
CACNA1D
DOKY7
TUFT1
DRD5
KLK13
PDE1A
SLC13A5
KLHL3
PRUNE2
CHD5
URGCP-MRPS24
ESPL1
DYDC2
COLEC11
RALYL
METTLS
PCCA
KIF17
POLRMT
HIVEP3
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KIF19
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chrl
chr7
chr12
chr10
chr2
chr8
chr2
chrl3
chrl
chr19
chrl
chrl
chrl7
chr10
chrl
chrl6
chrl
chr5
chrl7
chrl8
chr3
chr3



TPT1-AS1
MAD2L2
PPFIA3
HTRA3
TRPM4
NFIC
FAM19A4
TRPM1
WDR24
HEPHL1
STK11
PACSIN1
GAD1
IFT27
SSuU72
PLEKHG4B
LOC100130954
ACSL6
TMF1
SGSM1
PLA2G3
AIDA
BCL11B
MAN2B2
GRM3
HPS5
FAM19A1
SLC2A6
DYDC1
TGIF1
TSPAN11
TENM1
CACNG4
C2lorf2
FAM227A
TSPAN2
CLPTM1
CDH10
DOK2
PLAC1L
ST6GAL2
C20orf26
TEX2
FAM211B
CA9
AEN
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chr13
chrl
chr19
chr4
chrl9
chrl9
chr3
chrl5
chrl6
chrll
chrl9
chré
chr2
chr22
chrl
chrb
chr9
chr5
chr3
chr22
chr22
chrl
chrl4
chr4
chr7
chrll
chr3
chr9
chr10
chrl8
chrl2
chrX
chrl7
chr21
chr22
chrl
chr19
chr5
chr8
chrll
chr2
chr20
chrl7
chr22
chr9
chrl5



TSPEAR
LOC286059
HDGFRP2
MAML2
NRP2
CACNA1I
ABO
NFASC
MIR143HG
PLAUR
MLLT10
GBF1
ENGASE
MTMR6
VATI1L
TMX2-CTNND1
GPHN
TJIP2
EYA2
TRPC2
OPRD1
PNMA3
MGAT3
RBFOX1
CPPED1
COL14A1
IRF2
FAM149B1
LHPP
SETDI1B
TOM1L1
TFCP2
HSF1
FERMT1
ARHGAPA42
IL6R
IGF1R
MYO15A
NR2F1
TMEM255B
C100rf68
EPHA2
NLRP12
COL18A1-AS1
MSANTD1
NEO1

PR RPRRPRRPRPRPRRPRRPRPRPRPRPRPRPRPRPRRPRPRPRIRPRRPRPRPIEPRRPRPRPRPRRPRPRPRRIEPRPRRPRPREPRRPREPREPRERRERR

chr21
chr8
chr19
chrll
chr2
chr22
chr9
chrl
chrb
chr19
chr10
chr10
chrl7
chrl3
chrl6
chrll
chrl4
chr9
chr20
chrll
chrl
chrxX
chr22
chrl6
chrl6
chr8
chr4
chr10
chr10
chrl2
chrl7
chrl2
chr8
chr20
chrll
chrl
chrl5
chrl7
chr5
chrl3
chr10
chrl
chr19
chr21
chr4
chrl5



FRRS1L 1 chr9
ABCG1 1 chr21
ARHGAP9 1 chr12
ANKRD13C 1 chrl
ABCC6 1 chrl6
SBF1 1 chr22
TNFRSF8 1 chrl
GALK2 1 chrl5
INF2 1 chri4
ACSM1 1 chrl6
ALDH1L1 1 chr3
DGKQ 1 chr4
C16o0rf62 1 chrl6
SLC38A10 1 chrl7



site locations
80885897,80885901,80885910,80885924,80885930,80885933,80885952,80885978,8
42837822,42837883,42837904,42854040,42854072,42854116,42863011,42863013,4
157412971,157585437,157606110,157700218,157793222,157799746,157933157,15¢
101649441,101694275,101848789,101858142,101892327,101771662,101777540,10:
179561,179581,179588,179614,179616,179623,179642,179644,179653,179657
138085209,138136408,138136474,138277128,138277131,138277156,138277167,13¢
89038729,88951509,88951647,88953882,88991154,88991157,88998226
60283593,60450242,59859294,59934559,60020737,60452249,60459503
14423492,14423493,14759025,14827364,15966163,15984559,15984564
177741111,177808674,177808675,177968358,177968359,177976214,177980043
105622204,105622207,105622212,105622243,105622249,105622272
33674736,33729246,33729283,33911677,34060801,34291144
1475095,1475107,1475129,1475142,1475143,1475188
55138245,55104159,55104627,55105156,55105169,55105189
130863889,130863893,130863895,130863905,130863933,130863951
77157797,77202644,77202645,77204766,77220878,77221799
88951509,88951647,88953882,88991154,88991157,88998226
153899667,154585884,154585887,154585915,154585968
77202644,77202645,77204766,77220878,77221799
5029979,5038242,5047168,5047192,5058704
3828373,4208389,4248269,4256137,4256138
61490244,61511261,61456424,61458594,61494325
78807502,78597523,78683458,78793474,78847067
161575874,161575882,161575904,161575910
128987146,128987362,128987417,129018407

2266933,2310576,2258323,2267568

60898505,60926221,60930091,60938308
239997710,240043297,240170032,240170077

1222301,1224540,1224647,1227951

54500162,54500200,54500355,54500455

80829706,80829707,80895531,80898095

3644890,3645428,3648757,3660867

63904583,63859606,63859699,63915389

49022855,49022886,49022891,49022902
177546160,177548186,177548195,177548237
101903335,101915394,101924537,101924539
31912609,31693636,32094716,32603677

2040761,2040776,2041154,2048727

355048,435782,308947,407802

6213284,6213311,6213321,6212546

100538150,100667714,100788211,100800292
150834304,150834312,150834334,150834359

3227502,3277484,3386339,3386340

32721664,32721665,32770312,32770392
242706955,242706956,242706979,242707772



60283593,60450242,60452249,60459503
6999818,7633798,7639870,7742833
245381025,245393901,245681000,245715801
154585884,154585887,154585915,154585968
150375271,150410977,150423966,150423967
234633332,234663626,234663653
76506973,76507053,76565604
63269640,63269641,63328784
31912609,31693636,32094716
234633332,234663626,234663653
1777815,1778321,1784265
236613477,236754256,236847317
234633332,234663626,234663653
162850908,162254655,163096348
148904623,148904794,148909758
39753991,39754000,39754031
16561923,16561939,16561955
5998344,5998328,5998366
1211221,1214678,1235322
71797711,71692546,71697519
1148048,1164139,1169021
58560322,58610256,58610257
2187851,2198844,2226675
1496555,1493528,1505751
234633332,234663626,234663653
146050135,146191221,147179769
100545379,100260559,100260560
168918740,168928224,168876493
15966163,15984559,15984564
107811641,107811682,107828183
234633332,234663626,234663653
47546079,47546166,47546179
6384299,6689474,6869494
50239356,50239403,50239404
126715435,126719831,126719832
24155526,24155527,24160216
101915394,101924537,101924539
132329206,132334754,132334766
5774950,5802998,5800830
70425842,70425843,70437604
159519410,159519451,159519478
88793822,88793842,88797567
234633332,234663626,234663653
76400505,76400506,76414300
91609462,91609508,91609532
77080287,76889937,76910759



75880423,75893632,75893633
1777815,1778321,1784265
82360631,82360632,82360648
33609541,33652116,33993318
2522201,2522203,2522391
58552731,58545712,58545730
3526496,3526784,3533273
67361019,67361031,67355844
160102680,160102724,160102738
2522201,2522203,2522391
36120888,36101742,36227031
151078769,151078803,151078848
131519660,131521885,131549814
84212777,84212709,84212710
124799642,124545513,124568638
45113150,45117629,45187308
128853053,129084727,129169510
1645478,1649416,1663210
234633332,234663626,234663653
23505467,23505575,23505616
152276148,152276670,152286107
168458073,168474308,168479602
12412836,12412837,12739548
70837080,70880637,70896088
175269482,174850766,174850843
151083585,151085415,151102302
36120888,36101742,36227031
112525003,112525024,112525031
139389767,139424016
34188708,34214991
92347650,92577340
119566196,119574608
140222356,140233651
18934349,18934350
204417023,204436065
651516,678843

419921,419974
183713815,183713816
72083976,72084146
3423441,3374161
79495020,79495022
10247268,10258560
143957576,143957579
32556483,32831129
156878421,156883491
45113150,45117629



49035765,49057291
4190519,4190586
44686590,44686635
97543776,97622919
68821860,68853503
44280703,44290375
140930848,140968750
214822,226491
2291790,2293508
2020462,2024445
140222356,140233651
2131565,2131578
113362104,113398928
48841796,48844977
1206496,1206503
134681693,134727535
27128732,27140921
2495420,2798848
42492062,42492104
14712665,14712697
119898276,119898281
16269140,16269141
210152514,210152515
696500,696502
147128588,147128594
141294992,142022616
92923939,92934607
50191970,50199589
210575775,210575776
51417503,51417534
34961674,34961676
41962818,41882537
114880846,114821692
99662864,99662866
124219472,124219530
75621019,75639854
27015760,27015761
133787347,133789012
62275844,62278385
75348109,75372848
38554304,38697053
125119660,125398121
151398709,151560141
219186591,219146078
743982,846798
21134595,21134596



36807480,36810010
84503767,84692728
84608934,84615224
117544836,117566161
37549199,37552988
77918012,77972065
79042974,79063592
202638788,202638789
7494167,7738401
44286088,44286196
168458073,168474308
6132067,6143145
1587041,1587042
34642382,34642490
77674633,77683125
124987743,124987769
17240198,17188322
237382688,237382689
113642833,113705141
140963179,141002309
36869012,36869013
233399443,233399444
63005076,63005079
5238770,5263766
7405073,7411770
140222356,140233651
43044767,43044775
114161310,114166775
130918981,130902391
67197164,67197166
236613477,236754256
25064191,25109803
140222356,140233651
28070739,28256783
70910031,70910888
228491298,228491315
48257325,48257326
111342297,111313236
73669043,73681089
25441432,25441935
71797711,71697519
38794450,38794465
234663626,234663653
241387005,241387018
93805879,94003834
80491066,80508538



52317474,52455803
1023891,1024479
34854425,34988706
46892956,46844086
58610256,58610257
142721759,142721761
56732799,56733571
120433495,120433500
19660981,19693869
129048851,128900119
190352746,190352783
3936650,3982840
230552095,230552128
1084332,1103036
1643950,1728452
62049177,62056325
48689798,48689799
138973585,138974330
66479904,66479905
105518054,105518091
140222356,140233651
131069818,131427223
152746484,152746485
11591735,11591802
77767075,77767077
55494187,55495378
2041493,2041581
39271537,39271538
1109849,1114171
99047710,99047711
234663626,234663653
69971133,69979164
114294417,114294418
45565093,45565384
143313650,143358298
61547236,61547237
75611354,75614294
242584161,242610500
101924537,101924539
872324,1042396
134372679,134372680
9820694,9820695
96508663,96798784
83679935,83679983
137005022,137005023
136648374,136648854



188918159,188918166
1387347,1388103
1244109,1245384
46908054,46839894
128340901,128367090
196634118,196634119
47327858,47768048
140222356,140233651
33132490,33132491
195925355,195933370
925290,941519
26915677,26915701
50935282,50935283
51417503,51417534
101349763,101349172
39070929,39071020
870042,878078
3101637,3102462
108554540,108715748
173103159,173030020
150194484,150202102
1100693,1044953
70526843,70585373
45785484,45785490
48339984,48339985
26971734,26971735
1135221,1151618
16298268,16298269
128611281,128611282
367482,444996
5048201,5095792
22471822,22471823
186699811,186536056
140222356,140233651
3116362,3117519
1252535,1252536
105584366,105480533
77918012,77906392
117846079,117846080
2353556,2353557
99047710,99047711
3228639,3279800
97979532,97979533
178701724,178689460
140222356,140233651
130989049,130935954



125448959,125455371
139101770,139129414
155410665,155410924
77379705,77648689
241674447,241686408
3053682,3053761
79959659,79972901
29227420
57552264

3621933

76990688
35502532
41050290
25196084
65269045
123817855
55703497
40992887
57986974

4622638

27886902
88920677
69785793
60816889
15347782
22527642
129417210
139715360
10253162

619634

138831135
153311755
5741195
186077900
84514963
32849448
14506631
36975759
94211502

2937629

41305237
144449706
39631463
26087639
136382602
120798926



49106994
50823429
23896981
1038212
167182470
53218181
153033730
813867
87974503
20005511
63808062
169652497
33601000
114555024
1244986
204219848
49365211
144461039
23441116
52995043
1397814
197665044
184848069
25551130
151398709
76762264
752449
4749980
30595325
232933589
3192535
25248474
42395130
36135842
23848310
161500455
151998404
2824332
39933047
213048256
68831858
21892980
8088757
8640380
32485154
14260075



1712978
22479988
57274149
33096643
142459700
112991312
82152238
119206373
59938978
105349687
74097118
156189625
111149356
47086345
9126976
74336971
233566677
47074257
15576600
9426363
109717108
134494941
27062535
72949954
81166557
117883900
32909180
47325314
2810246
19573576
28149330
22385757
18398207
98132016
18183527
107417280
42969129
681359
10572060
15127614
37923004
13936132
145687183
96378109
95088562
31372187



71858218
63543646
73595712
79368458
111784923
43598340
25978582
11988839
46511614
66733266
2261683
41200425
64790137
13571929
8993970
44856096
145252482
201475722
214490660
779687
101380931
56113828
95762833
225394812
120538685
105540724
13811655
1532399
50288630
57080660
96580857
42990074
219691758
23995795
179145862
56845938
39624043
46700057
61562922
219146078
31503149
89498970
129702080
686712
4945917
140222356



132871604
33269800
72436305
128587817
30747191
186536056
69011119
159789608
48018415
9311701
19978899
149795690
43923161
174423979
61609749
26404206
119533732
4984168
133593565
65412778
133259807
1464589
149846961
27152161
44330555
77708969
56511221
101226340
19752319
37457414
99137831
28296877
67854284
58879005
1229850
126715435
23891602
52098511
184631918
16161030
74646222
48205286
54671147
73669147
27421654
43185498



16759621
153176005
65220461
29485475
114432861
31884043
155323907
48244355
158857015
133906248
35332660
152192113
39828294
131316315
36353936
84256410
3396490
3960019
242252838
65286227
26566755
130638028
89180081
79562574
60192106
19383370
121301386
212566718
57114786
136030518
36660728
27501475
1279429
24983263
55874093
107241950
59803822
118392543
76862024
7286344
74472337
151615685
228110732
16787670
74009153
130434201



32632850
24801314
134188872
219328681
227975544
10481532
42143536
205819038
139883644
143747271
1538262
78357293
20894616
70886007
40518778
12015766
144081249
29968344
21183608
9804096
1014999
116918686
33630987
98259396
51051276
127048907
9588490
183576819
52985695
13695712
124799642
19025380
241402337
57889227
65406869
129385813
69042827
1576635
44198397
26384142
19583733
655106
118143818
40175144
53588498
29780291



6920956
3234979
89067474
243649329
1574811
100750835
136199502
49277055
22069818
194063152
33354403
1956361
50318505
86995791
104628693
41122515
1493030
58566803
77362729
82045876
42805236
183493990
75372848
145607536
148480233
102277334
8875318
50661499
94516767
145895164
7147974
12174662
502552
42934500
44373190
55363590
13679214
40287102
124399154
71951803
35753205
111763399
101393295
62199258
93364910
71682280



17725744
1791956
6331427
57177663
1203558
31523720
10798255
72542960
49517215
24832885
56736652
81050220
47691729
119363071
36893856
57283974
90425672
121661688
30503727
25638407
78404394
54281212
71290557
36680376
128200720
146030084
191150856
90001561
35718191
8557871
59992426
5338900
113981251
147179769
34702884
30955122
6469895
124826676
14260075
45187308
86184442
42951036
44585591
39883987
897518
123681139



60598912
174410846
41087062
89656043
79914706
72999772
4287197
132956228
19596138
427782
32505613
51012814
95741647
60728953
58406749
2938265
2334259
129265545
62226857
29503557
113705141
2000129
27244129
42232916
123982970
92622010
106007285
308947
65415951
85517291
24301369
53885310
25691215
6465694
110343617
2214430
48844977
46195925
5175313
66602320
228472980
86267676
109933638
133169726
129534618
28063222



141846292
40459032
97543776
194077617
91775504
2871451
13430489
4854735
33128890
4857396
86369306
19408117
34711337
99058795
31121792
1841741
14482374
86280873
8219261
58300770
2131289
37578578
84872049
23742538
79224683
146068321
66099987
107745702
156189625
135341790
121407725
171356637
70837080
16504929
4165347
22896102
158896515
71332985
8019279
6715084
46892956
4697654
17657991
6471896
22116020
67618114



52837614
1071946
39622241
20749914
152077845
112505108
143545931
72110160
109973837
55104936
50231058
5075224
73001596
10398600
37265192
47653645
89897387
44152788
62417145
112899507
89896790
1168540
75528578
124089034
45249548
100684925
158319418
27491291
32528150
140653360
105249322
64774314
10102490
133420273
274107
46917064
175091697
139904754
180897569
77879657
1641550
55856850
126453648
103016782
10280165
100043086



90425672
46344569
65867128
44303189
154810845
12946689
11566772
45587004
54106545
91044069
148864851
17411845
45421742
11611732
178331204
57544713
39737866
32180470
3450637
291094
123046829
19573205
40238931
100402814
20855645
711711
18527092
57925285
24341072
74712951
99751599
24014551
7223662
14231242
14099081
180013583
33986662
130608855
159846583
101138965
70397475
47508572
143832768
132558689
151862660
50752566



5154846
61723377
56385579
16339715
151087988
25231279
39233975
15756328
79268260
23254214
44515804
87871580
143111464
21871891
120150195
24324808
2717620
743982
168185593
33583715
185037323
30334347
66998856
131245620
74879862
19978899
88619806
2829476
169039199
4094774
1497136
54198305
16692260
118659488
5683494
247582755
84695352
23441116
125299550
28765650
140233651
78114653
128671100
140238241
78971536
81928153



130529475
65852199
21324610
130342963
1001560
121088884
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38042209
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17899267
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ANTXR2
RGS22
PTPRN2
ELFN1
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CDH4
SPATCI1L
PRDM16
LRP8
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HDAC4
DLGAP2
UQCRH
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ATP8B4
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GREB1
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FAM213B
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TNS1
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LPP
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CLNG6
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TRPV3
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SH2B1
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BCL2L14
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PARD3
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CTDP1
BSND
SFMBT1
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FGF13
TUB
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CHP1
SGCZz
HOXB1
UGT1A6
TBC1D16
ARRDC4
SMIM4
TMC4
RNF26
FGGY
CCDC109B
GPSM1
RPS6KA1
CCM2
PPIL6
TWSG1
CACNA2D1
MIDN
FLG
NTSR1
GLRA1
MYH10
ZNF529
NRXN3
FAM47E
BTBD2
EIF4A3
LHX3
CiB1
IL12RB1
RAB3IL1
HOXB-AS3
MKLN1
GATAD2A
IGF1R
KCNQ1
NR5A1
C16o0rf45
C9orfl71
MSI2
ABCAl
LHPP
RRP7A
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DKK3
TECR
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PDEGC
FUT3
NECAB2
PGP
DDX3X
CADM2
LOC642852
MROH1
MSRA
ZNF708
ADARB2-AS1
PACRG
RNU6-19
KIRREL
BMF
KCNAB2
GABRD
FRRS1L
EYS

IFFO2
UGT1A5
ATPY9A
BGN
FAM19A2
FOXO1
FILIP1
ATP6V1G2-DDX
NKAIN2
LRP1B
CEP72
GRK1
TMED10
FLJ37505
ABR
STK39
KIAA1549L
SLC31A1
LOC285768
PFKFB3
RGS7
BANF2
LOC643339
WDRS5
TMEMA41B
PLIN4
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ADAP1
NPRL3
FADS2
KLHL30
NTSR2
TMEM132C
NR1I2
RELL1
UGT1A7
OXTR
CHMP5
KIAAO0586
GRM2
THSD7A
NWD1
KSR2
HIP1
ARHGEF10L
RYR1
MYO3A
CMC1
TCEAL2
TRIM27
CD244
TRAPPC11
INF2

LOC100133050

TSC22D1
SCG5
GLB1L3
LOC644936
HDAC9
LOC401109
NECAB1
CNTRL
MAGEB3
C1QL3
RPSA
GPR143
MAP2K5
ROBO2
RALGDS
DNMT1
HEATR4
TRAPPC6A
KIAA0226
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FAM135B
SLC22A23
COPS4
PNPLAS
PDZD2
MUC5B
PARDG6G
KIAA1217
SH2D3C
PCDHB15
SYT1
ATP13A2
ZNF787
TMCY
TENM2
TESC
SPECC1
CLEC18B

SH3PXD2A

ATG14
KDELRS3
PIGN
HPN
ARSG
TBCE
GCH1
DYSF
MYO10
DGKE
RNF149
PRKCA
DNAH17
KCNN3
CD38
ELMO1
SF3B3
EVI5SL
JAKMIP1
APBA2
CACNA1D
HOXD10
GALNT9
PLEKHN1
TMEMS8B
CPA3
TLX3
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AKR1E2
KIFC2
SDCCAGS
EEF1E1-MUTEL
LRP2
AlIG1
PTGES
UNC5D
FAM115A
ZBTB11
CDK11B
SLC29A1
AGAP1
MRTO4
ALS2CR11
PHIP
LONRF3
ZNF738
SLC24A3
MYO9B
RAP1GAP2
CASZ1
CACNA1I
LOC100286922
CPN2
SLC7A9
SENPG6
STEAP3
STMNS3
CBFA2T3
MAPKS8IP1
FAM219A
THOCS
GLI2
SLC14A2
ACTR1A
EGFLAM
KDM4C
RPL23APS53
CACNA1B
PRR5
GSE1
NGEF
MEF2BNB
CUBN
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PDE3A
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C7orf50
SORBS2
FRMD4A
KREMEN1
GPR123
GRIK4
TBATA
LARGE
FSTL4
TRIM71
MAEA
WDR93
CPXM2
ZFP82
ACOT7
DOC2B
ITPK1
LOC643542
DTNB
ISY1-RAB43
PGBD5
ZNF500
C15o0rf55
ARAP1
SCRIB
ADD1
TSPAN11
PSD2
STK32B
KHSRP
CREBL2
SH2B2
CDH22
NACAD
OPA3
TMEM72-AS1
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CYTHA4
P14KA
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PCGF3
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KCNT1
BRSK2
SLC1A6
MEF2D
WDR27
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PFKL
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ACTRT2
TRDMT1
CECRG6
TAOK1
ATP6VOA2
PLLP
COAl
NFATS
CXCL14
MCAT
TSPEAR
FAR1
PPP5D1
SERPINF2
VPS26A
GPR144
TP53I3
DCDC2
NUBP2
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LSAMP
ADAMTS20
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NBPF9
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SH3BP2
ZCCHC10
MIR548A0
MGAT4C
KIF1A
XKR6
ATXN1
DDX6
FAM46C

LOC440970

LARS
EML2
SBSN
PRKD1
GLDC
PIH1D3
CTNNAZ2
TBC1D14
C140rf159
SMPD3
HHIPL2
TRIM36
ATMIN
AUTS2
RBFOX1
CHODL
KCNMB2

PRRPRRPRRPRRPRPRRPRPRRPRPRPRPRPRPRPRPRPRRPRPRPRPRPRRPRRPRRPRRPRRPRPRRPRPRRPRPREPRPREPRRERRERR

chr21
chr2
chrl5
chrl6
chrl6
chrl3
chrl9
chr19
chrxX
chrX
chrl6
chrl
chr5
chré
chr22
chrl6
chrX
chr19
chrll
chr4
chrb
chrs
chr12
chr2
chr8
chré
chrll
chrl
chr3
chrb
chr19
chrl9
chri4
chr9
chrxX
chr2
chr4
chrl4
chrl6
chrl
chrs
chrl6
chr7
chrl6
chr21
chr3



NOS1
SLC24A4
TRIM43B
RNF165
ERC1
APAF1
RTL1
RAB40C
NKX6-2
NAV2
SERPINH1
REXO1
FBXWS8
SLC29A4
TNFRSF8
CACNA1A
BLOC1S5

LOC285441

PACSIN2
RNF10

LOC100271702

GALNT7
BAI3
HIVEP2
ZNF138
SORCS3
UGT1A9
CHTF18
HOXB6
MUM1
ZFPM2
ZNFX1
CARD9
SMADG
ASCL3
RNUG6-81
CDKL2
ANGPT2
UBASHS3B
JMJID1C
DNAJC5G
SLC7A5
TYW1
POLAZ2
CAB39L
TRPC6

PRRPRRPRRPRRPRPRRPRPRRPRPRPRPRPRPRPRPRPRRPRPRPRPRPRRPRRPRRPRRPRRPRPRRPRPRRPRPREPRPREPRRERRERR

chr12
chri4
chr2
chrl8
chrl2
chrl2
chri4
chrl6
chr10
chrll
chrll
chr19
chrl2
chr7
chrl
chr19
chré
chr4
chr22
chrl2
chr12
chr4
chré
chré
chr7
chrl0
chr2
chrl6
chrl7
chrl9
chr8
chr20
chr9
chrl5
chrll
chr2
chr4
chr8
chrll
chr10
chr2
chrl6
chr7
chrll
chrl3
chrll



KRTAP10-2 1 chr21
EGFEM1P 1 chr3
RAB43 1 chr3
ASB13 1 chrl0
AGRN 1 chrl
PLXDC1 1 chrl7
HK1 1 chr10
ROR2 1 chr9
TMEM181 1 chré
BCL11A 1 chr2
EXOC3 1 chr5
MCM6 1 chr2
VASH1 1 chrl4
PRKAG2 1 chr7
TNN 1 chrl
DACH2 1 chrX
FSTL5 1 chr4
AFMID 1 chrl7
RGS3 1 chr9
EFCC1 1 chr3
PODN 1 chrl
APOBEC3F 1 chr22
C20rf83 1 chr2
TCEALG6 1 chrX
KIAA1210 1 chrX
SLC12A7 1 chr5
RAB20 1 chrl3
FCHO1 1 chrl9
SPAST 1 chr2
MCF2L 1 chrl3
CRAT 1 chr9
KIAA1671 1 chr22
GSG1 1 chr12
SLIT1 1 chr10
TOPAZ1 1 chr3
SIPA1L3 1 chr19
KCNMA1 1 chrl0
NKAIN4 1 chr20
KAT8 1 chrl6
PPIL4 1 chré
ANHX 1 chr12
ANO7 1 chr2
KANSL1 1 chrl7
PTPN9 1 chrl5
SCFD2 1 chr4
CTBP2 1 chr10



TNPOS3
INPP5D
WDR37
LMNB2
PARK2
SEZ6L2
BRAT1
SYTL3
ESR1
GAS7
GLTPD1
MAP3K12
TBL1XR1
PPFIA3
AGBL4
WDR7
NEU4
KCND3
NFIC
FAM19A4
WDR24
LONRF2
CD33
SYT6
RIBC2
SPSB1
RTN4R
LRRCA43
AFAP1
KLHL29
ERGIC1
LCT
HTT
TMF1
SGSM1
PLA2G3
ZNF710
SLCOC1
ZNF454
STARD4-AS1
VPS53
LOC389634
APOC1
TENM1
CEP112
PARVB

PRRPRRPRRPRRPRPRRPRPRRPRPRPRPRPRPRPRPRPRRPRPRPRPRPRRPRRPRRPRRPRRPRPRRPRPRRPRPREPRPREPRRERRERR

chr7
chr2
chr10
chrl9
chr6
chrl6
chr7
chré
chré
chrl7
chrl
chr12
chr3
chr19
chrl
chr18
chr2
chrl
chrl9
chr3
chrl6
chr2
chr19
chrl
chr22
chrl
chr22
chrl2
chr4
chr2
chr5
chr2
chr4
chr3
chr22
chr22
chrl5
chr3
chrb
chr5
chrl7
chr12
chrl9
chrxX
chrl7
chr22



EPHB6
Clorf151-NBL1
PLEC
DHX37
NALCN-AS1
POU4F2
EPB41
DGKQ
FLRT1
C14orf169
PPARD
GAK
MAP2K7
SGK1
PRR24
TUBAS8
HS3ST4
CUL4A
MIR5009
PBRM1
C15o0rf27
QSOX2
CCL25
TP53I113
MEF2BNB-MEF:
SMPD4
NFASC
RGS10
PARD6G-AS1
MLLT10
WDR1
LANCL2
SEZ6L
DAPK1
DENNDGA
PLXNC1
KLHL26
NKX6-1
OPRD1
BRI3
ZNF493
SNX24
MDGA1
UGT1A10
CT49
MYBBP1A

PRRPRRRPRRPRPRRPRPRRPRPRPRPRPRPRPRPRPRRPRPRPRPRPRRPRRPRRPRRPRRPRPRRPRPRRPRPREPRPREPRRERRERR

chr7
chrl
chr8
chrl2
chrl3
chr4
chrl
chr4
chrll
chrl4
chré
chr4
chrl9
chré
chrl9
chr22
chrl6
chrl3
chr21
chr3
chrl5
chr9
chr19
chrl7
chr19
chr2
chrl
chrl0
chr18
chrl0
chr4
chr7
chr22
chr9
chr3
chr12
chr19
chr4
chrl
chr7
chrl9
chrs
chré
chr2
chrb
chrl7



TFAP4
GNG7
PPFIAL

ADAMTS16

ARVCF
ILF3
RDH13
COL9A3
MYCBPAP
SCML4
NAPA
CRISPLD2
NR2F1
LY86-AS1
RAB35
PIP5K1C
DPP10
FAM20B
KIAA1751
GPC6
RPS6KA2
CARD14
TMEM182
PALLD
GALK2
CD9
ZNF565
ZMAT3
INADL
ZNF154
SLC7A7
LINGO2

PRRPRRPRRPRPRPRPRPRPRPRPRPRPRPRPRPRRPRRPRRPRRPRPRRPRPREPRPRRERRERR

chrl6
chrl9
chrll
chrb
chr22
chrl9
chrl9
chr20
chrl7
chré
chrl9
chrl6
chr5
chré
chrl2
chr19
chr2
chrl
chrl
chrl3
chré
chrl7
chr2
chr4
chrl5
chrl2
chr19
chr3
chrl
chrl9
chri4
chr9



site locations
80885897,80885901,80885910,80885924,80885930,80885933,80885952,8088%
101118167,101118178,101118180,101118182,101118205,101118216,1011182.
157454478,157568353,157594746,157605618,157606110,157793222,1578911.
1784819,1786170,1786179,1786181,1786188,1786193,1786217
241497322,241497366,241497368,241497374,241497379,241497398,2414974!
59872365,59897399,60055530,60097932,60422230,60432232
47581364,47581388,47581391,47581412,47581540,47581702
3032863,3032879,3032930,3032939,3128448,3239848
53742676,53742679,53742681,53742700,53742736,53742740
128987146,128987362,128987417,128987424,128987921,129018407
36049571,36049594,36049601,36049604,36049618
952281,963102,963335,968450,1012567
77202644,77202645,77220878,77221799,77246977
36049571,36049594,36049601,36049604,36049618
36049571,36049594,36049601,36049604,36049618
133420273,133428241,133452074,133453540,133456221
149462706,149462746,149462752,149462786,149462789
7203405,7306844,7351443,7430418,7738401
3053365,3053685,3053761,3053762
160102680,160102724,160102725,160102738
79034649,79042974,79063592,79069122
133351029,133365918,133366240,133373503
39577117,39577199,39591536,39683297
22541902,22541912,22541914,22541971
77202644,77202645,77220878,77221799
3850388,3850447,3850457,3850459
3350740,3620826,4501349,4656635
39753991,39753998,39754000,39754031
100621403,100621408,100621410,100621419
580997,655106,736017,736018
44686590,44686616,44686619,44686635
45142779,45160148,45160245,45172377
70391024,70425842,70425843,70566956
6070771,6507637,6769736,7660583
48931592,49057277,49062539,49062544
150375271,150410977,150423966,150423967
3417741,3417752,3457896

67361019,67361021,67361089

63269640,63269641,63328784

130918993,130935502,130968527

10612073,10631814,10640437

101771662,101892327,101902605

240156784,240295801,240295802

1498403,1505775,1586353

46771281,46771285,46771293



58560322,58610256,58610257
50239356,50239403,50239404
1227719,1252231,1270066
60926221,60930091,60938308
136199464,136199465,136199502
1129439,1129485,1129502
60097932,60422230,60432232
126715435,126719831,126719832
4977744,5055995,5142816
31505899,31548860,32315683
245381025,245393901,245715849
18271709,18273461,18459859
50256539,50256869,50257380
649485,658048,686712
70391024,70425842,70425843
49022886,49022891,49022902
76400505,76400506,76414300
144941419,144946817,144946818
49057277,49062539,49062544
75880423,75893632,75893633
133365918,133366240,133373503
27491291,27491302,27491336
169971406,170010554,170010624
62037967,62049177,62056325
85640626,85640697,85640725
134372679,134372680,134550099
664082,664322,674370
37159436,37159441,37159532
55484293,55494187,55495378
121088368,121088884
116086817,116086818
1962190,1962202
101654460,101761168
161575967,161575972
1443154,1457243

419921,419974
33304906,33304907
183713815,183713816
3000633,3062322

533035,533036
39922108,39933047
54036817,54036818
61547236,61547237
54500231,54500278
3163652,3172913
124826676,124995813



10253162,10253312
56732799,56733571
812583,812601
143382143,143396060
31912609,32094716
5541655,5544317
68821860,68853503
138377842,138377899
2814581,2829476
55874300,55874316
101915394,101924539
1645478,1663210
62233645,62243646
31353414,31353415
29921210,29921211
696500,696502
210152514,210152515
47407117,47407143
89169651,89169652
3767264,3767265
39883987,39885497
130982824,131077590
105170221,105171845
39120436,39120591
190352746,190352783
9855868,9944081
80728029,80855968
130842141,130845150
136308542,136310653
108370663,108566049
151731479,151771262
185037248,185037323
14759025,14827364
508293,508326
101771662,101892327
18565703,18565704
5355940,5361230
1777815,1778321
157932677,157938466
136271554,136271612
5696960,5718258
1042396,1081678
206904061,206911227
681359,681387
22100962,22100963
2903751,2903798



36869012,36869013
35471352,35471353
41400561,41400562
433904,433963
48257325,48257326
59064634,59064635
41051019,41087062
152077845,152343843
151078775,151078803
195535322,195535323
3216288,3268254
71371473,71499318
44152488,44152788
3116362,3116369
242610500,242612753
21301178,21330991
60422230,60432232
43240355,43242321
58610256,58610257
2115162,2190452
3936650,3982840
47325314,47364384
33021466,33021467
158863757,158896515
33601000,33655575
39271537,39271538
1354210,1374695
45584540,45587004
11421381,11421402
24964457,24964485
138905214,138974091
102813414,102813430
97979532,97979533
131323099,131323100
88953887,89038729
1777815,1778321
135528434,135528458
61615095,61712593
113960177,114019091
736017,736018
42069535,42171978
133601687,133601824
2041154,2048727
241387018,241403232
96580854,96681180
196596234,196634118



639565,639567
54036817,54036818
12946689,12956530
39496742,39496901
3101637,3102462
150194484,150202102
10465362,10465363
31090100,31090165
47508572,47557636
48339984,48339985
101001357,101106210
524881,531139
47469946,47469947
8421091,8421092
128611281,128611282
22471822,22471823
113648526,113743501
45339200,45339208
111039356,111134778
63824364,63885704
71505659,71505660
38467437,38467458
76862024,76862025
41042717,41230552
19573547,19654863
9449975,9449983
11759159,11771786
3428523,3434261
122527475,122687143
2522391

130874245

3621933

44770845

78067456

48426798

177808674

57986974

201953292

4622638

21288836

22479988

64904550

209785204

15690181

3533273

210841736



180638489
95088562
62301969
138831135
153311755
135863142
16624957
149190403
73032162
218802990
128619357
6365738
12156554
119126778
188219351
41804694
68514554
20816424
39983305
46711447
175269483
118844761
154150241
1244986
204219848
3451152
102277334
30646215
28877304
85932799
18384675
2522391
12225207
7593382
25551130
74509345
35084200
25248474
111114534
77513463
55464790
53000104
110343617
219186591
138136474
8088757



41570301
14661018
46607884
234663653
77943467
98504130
52573842
54671495
119206373
59938978
110600567
139251480
26899124
45068112
109717108
9386027
81802933
1255252
152276670
61340967
151291266
8505453
37035922
79135938
77155930
1987279
78114653
139091549
90776152
18183527
61670036
46674458
131077590
19606632
99206152
2495420
127255455
15584827
135393863
55521935
107677481
126225822
42910374
74574323
11988839
14663376



95375286
5847195
84030844
2261683
41200425
85593453
46712803
145252482
10278677
21474934
1590616
163501131
12052231
158062337
40391964
6132067
1956361
111926896
64908195
19259429
234663653
50288630
152770461
62541379
41217203
76160100
31502766
124902355
142341584
640726
114436081
75639854
128375623
935299
168992803
33679850
116011925
1046952
6208011
241350118
17686898
93432444
137005022
9311701
4512512
18459859



944190
139365
61609749
239059723
11809894
128853053
119533732
37646283
234663653
8798585
33269800
58914418
51749946
11804002
16843835
118169150
75240909
18006002
39071020
26495150
28296877
101380947
28882096
160829889
184631918
105170221
99715564
45041118
32980924
134162865
79596274
18531432
195877923
91887876
123926393
30250321
16561939
39450360
9733598
67883998
77161486
135991193
10247268
73958867
45671321
197403563



139164569
3396490
83977812
44340903
31826929
1271429
77918010
24516752
130532879
140625879
79744327
17313341
56621183
19041180
167011860
117491923
20065618
74444360
105584366
55874093
38868219
59803822
35556122
66354791
235600208
55363590
71797711
16679913
54933103
101894221
64479342
76507053
154795208
15779999
37463048
70570289
7920582
6073246
29409676
53769479
176982491
132862851
908413
35846606
148595111
170738824



4887813
145693366
243651458
8053059
170105268
143608582
132514863
35094602
143579725
101393295
1576635
44198397
236679058
19583733
202420997
79701971
118143818
21543403
19222060
17283402
2886201
10828178
40043664
234663653
194063152
33354403
76382861
120012170
62278385
88953887
45923465
34400580
29942708
121634009
43054466
104255284
38462094
7147974
179657
140963179
45092954
85681867
233770144
19289673
17032374
234375976



1845361
71951803
125754229
1053495
109637186
20704570
752407
1044953
186697926
13987404
29544164
134912150
120833072
72542960
34060801
132905627
32906450
1316894
90241316
125593092
36893856
6410580
14982
93568151
65358898
25638407
128828168
230552128
4811178
34646987
72396988
144890967
2928995
31133655
139196702
5167650
6417884
12771409
101944107
44831287
45122722
46069034
45406290
35556122
35302603
1331692



122527475
124955295
40171283
37705562
21196897
27138950
3838571
72999772
8631151
7668224
741746
19596138
138597287
1435516
15081665
156448424
170060146
124590414
45731671
58406749
2938265
17239947
17600984
27867867
124204400
57312685
43744893
69662907
134914208
43529312
45970330
13695712
47044588
1655489
70910031
127215342
24306494
24301369
1839022
101924539
115928020
43944909
9670833
133118219
56245312
75525880



109933638
133169726
16162480
19077804
71957050
36321330
194077617
129743452
179395326
19460424
1739976
4857396
2726162
197237872
34711337
66289040
649876
48145152
36810010
3648757
234663653
31318743
6094700
172265745
134024284
30119568
121407725
17952196
15497829
100439409
138438940
144615192
835298
22896102
62301969
83552044
12861606
1590616
432779
172901511
45281775
179390381
137225217
191150856
101397085
68531801



152187892
1681482
112505108
1708771
40502160
7977280
13367405
76960225
29780291
73001596
47973422
234663653
143593366
47828187
45233666
28756657
95960469
180565555
101891915
143312216
123787320
55235380
31502766
32516377
75528578
77315620
176011887
11579853
105249322
65775060
234663653
100043086
128478103
392482
43599793
70738075
77714227
18238325
11739486
182008236
112417008
170698346
99414823
15501131
1213197
132869536



2686745
176522651
58060536
111565937
83896149
743982
21501749
72784649
47086345
11875366
7503844
178331204
42127570
73477261
12584996
197887473
64203245
2214430
34188708
100402814
140160085
109996343
24245237
41521834
8053059
67438801
140080581
19957998
20394006
56142049
100617711
223900800
134230643
87773917
29274749
185449846
132558689
38504041
140589218
50752566
34854425
190675884
145577616
39406440
151087988
14293718



47546772
15756328
42326258
61774056
56926792
114880842
18706287
17592756
152613111
96798784
27598105
3821214
140605205
41987787
43548216
5089389
10132822
1917127
134341896
2829476
132340053
92923996
86995793
241674447
10910862
16692260
118659488
118168565
84695352
145555123
46138998
36018946
30119568
6624973
106481008
79914920
6971604
91609532
68445055
222704637
114511548
81071332
70189666
7660583
19617335
178294555



117768693
92857051
96149356
43963879
1421739
99112078
101349763
678430
134598558
19882060
75279846
1832316
117465712
5338900
12176256
13371413
8053059
187246888
43274720
120987390
2042550
174136997
69832026
143106261
64285783
106402969
234663653
841965
46674458
1370842
106500939
47871727
139262145
67021945
8959545
132222754
76533216
6365738
122543129
65110530
27501505
87871580
66479905
65040435
49947050
101363172



45970330
168208448
128828168
5683649
976737
37265145
71156732
94524476
159045292
60688991
449985
136632902
77241391
151390749
175075817
85597733
162554591
76198457
116322930
128750410
53537264
39449294
228491315
101397198
118215070
1103036
111207612
17899267
32297484
113743501
131863236
25448652
13252806
98758840
44283537
38627237
79088889
61876049
31132332
149846961
133812284
242149071
44196828
75778309
54198305
126715435



128671100
233938242
1151618
2448661
161834256
29896389
2580913
159180009
152343843
9855868
1262966
53885310
176889359
49629845
49540020
54333582
242754586
112525024
3404316
68931611
737791
100937114
51728550
114654852
45826878
9414430
20248390
122675333
7812672
23773445
172313210
136575019
3234979
69089846
25228296
31533965
90608557
111903460
178383952
110867863
509519
8541630
45421742
123857691
63904583
44540398



142561892
19964097
145004544
125455371
101608210
147560155
29310431
960712
63885704
73958867
35391786
844034
7969900
134627284
47778710
18594073
26031806
113906308
28720328
52666865
76496231
139101706
8124738
27899780
19289673
130937931
204907738
121301386
77918010
21883429
10081200
55494626
26604021
90143574
57677894
94620569
18778690
85417969
29190137
97912126
21582213
122249255
37606303
234663653
12722281
4444163



4314529
2666007
70218705
5232871
19958667
10787582
55558596
61471745
48589244
108099312
48007096
84903207
92923996
6468440
120538685
3656067
115594262
179005079
1887243
94955326
166938187
78164070
103398554
169424570
49458652
6331427
36680376
178750202
62624261
58220445
23254214
29110581



»953,80885978,80885979,80885980,80885981,80885982,80885983,80885994,80885¢
32,101118235,101118240,101118243,101118246,101118248,101118250
32,158281485,158349807
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395,80885996,80885997,80885999,80886002,80886004,80886023,80886035,808860.


































































38,80886059,80886063,80886070,80886077,80886088,80886098,80886100,8088610


































































12,80886112,80886114,80886126,80886130,80886131,80886142,80886143,8088614¢


































































5,80886147,80886227



Gene name

SORCS2
PRKAG2
SNTG2
SLC6A5

PHOSPHO2-KLHL23

DPP6
GOLGAS8A
CCDC113
RPS6KB1
TMEM201
NAGPA
PEX14
PLCL1
WDR31
MLXIP
TMCO3
ZFR2
WARS?2
GSTMS3
FUT10
FAM19A5
SMURF1
NCKAP5
SLC25A37
CAMK1D
SPNS2
DLEUY
RBM25
GPR123
NEBL
DAPK1
USHZ2A
GNBI1L
LAMC3
ZNF236
SOLH
FES
PAPLN
TRAF3IP2
NEK6
LAPTM4B
CLIP2

number of high covariance sites

PRPRPRPNRPRPRPRRPNRPRRPRRPRPRPRPRPRPRPRPRPORRPRRPRPREPNNRPNRRPRPIAIMNRRPRERERSN

chromosome
chr4
chr7
chr2
chrll
chr2
chr7
chrl5
chrl6
chrl7
chrl
chrl6
chrl
chr2
chr9
chr12
chrl3
chr19
chrl
chrl
chr8
chr22
chr7
chr2
chr8
chr10
chrl7
chr13
chrl4
chr10
chr10
chr9
chrl
chr22
chr9
chr18
chrl6
chrl5
chrl4
chré
chr9
chr8
chr7



ERLEC1
PPAT
TMC6
SIRT1
LDB3
PCSK2
HID1
CCDC146
PARD3
KIF26B
MINK1
FAM58A
VIPR1
SPI1
SFMBT1

APCDD1L-AS1

FRMD5
LARGE
OCLN
MACROD1
LEPREL1
CRISPLD2
C18orf25
LOXL2
SHB
TBC1D16
KATNB1
AMZ1
LOC642846
CACNA1H
FGGY
RPS6KA1
CAMK?2B
CCM2
ZBTB46
ZNF385B
SMAD3
BCAR3
C9orf135
TTLL1
ZNF529
DUSP13
CACNAL1lI

NRPRPRRPRRPRRPRPRRPNRPRRPRPRPRPRPNRPRRPRPREPRPNNRPNRNRPWORRPRRPRPREPRRPRPRPREPRPRPREPREREN

chr2
chr4
chrl7
chr10
chr10
chr20
chrl7
chr7
chr10
chrl
chrl7
chrX
chr3
chrll
chr3
chr20
chrl5
chr22
chrbs
chrll
chr3
chrl6
chr18
chr8
chr9
chrl7
chrl6
chr7
chr12
chrl6
chrl
chrl
chr7
chr7
chr20
chr2
chrl5
chrl
chr9
chr22
chr19
chr10
chr22



SNX25
ENTPDG6
NNT
B4GALT1
MANZ2A2
ACSF3
SLC22A11
MSI2
GPR107
ZDHHC14
LHPP
RRP7A
TGFBR2
RASL12
PDEGC
FILIP1
WNT4
PTKY
RPTOR
FLG
MSRA
KSR2
SOX5
FAN1
COL5AS
FAM213B
ACACB
MRPS35
KAZN
SEZ6L2
TMED10
PKD1L2
MOB2
BDP1
SRCAP
MTMR14
RBL1
WSB2
ITPKB
TP73
TBL1X
TONSL
DNAHS8

NWRRPRRPRRPNRRPRRPRPRRPRRPRRPRPRPRPRPRPREPRPRPPEPNNRRPRPRPRRPRPRPREPRPRPREPRERPRRERNRLRNER

chr4
chr20
chrbs
chr9
chrl5
chrl6
chrll
chrl7
chr9
chré
chr10
chr22
chr3
chrl5
chr10
chré
chrl
chré
chrl7
chrl
chr8
chrl2
chr12
chrl5
chr19
chrl
chr12
chrl2
chrl
chrl6
chrl4
chrl6
chrll
chrb5
chrl6
chr3
chr20
chrl2
chrl
chrl
chrX
chr8
chré



CDH12
ZMYM5
DNMT1
KIAA0586
PPP1R26
SMARCC1
PIK3C2B
SLC7A9
AXDND1
GRAMDI1A
CUEDC1
RBFOX1
SIPA1L3
ZNF467
NGEF
MMEL1
GLB1L3
PACRG-AS1
FIBCD1
LRPAP1
CHD9
ST3GAL3
TBC1D20
SBNO1
RBFOX1
SLC6A12
TSHZ2
C14orf166B
COPS4
GALNT9
TRAF3
PTN
ERMAP
TBC1D22A
LRRTM4
CHID1
KIF16B
IL17RE
SAFB2
PRDM6
ITSN1
AK5
GALM

PRPNRRPRPRPRRPRPRWORRPRRPRPRPREPRPNWORRPRRPRRPRPIARRPRPRPIARRPRRRRPRPRERRPREPRERESR

chrbs
chrl3
chr19
chrl4
chr9
chr3
chrl
chr19
chrl
chr19
chrl7
chrl6
chr19
chr7
chr2
chrl
chrll
chré
chr9
chr4
chrl6
chrl
chr20
chrl2
chrl6
chrl2
chr20
chrl4
chr4
chrl2
chrl4
chr7
chrl
chr22
chr2
chrll
chr20
chr3
chr19
chrb5
chr21
chrl
chr2



AGPAT4
ATG14
PACRG
DPYS
SLC25A25
ZBBX
CYP4z2P
ATP9B
LIN54
Cé6orf118
FAM86B3P
COL23A1

DTX2P1-UPK3BP1-PMS2P11

FBLN1
TACC3
SF3B3
AFAP1L2
NTNG1
CuL2
HSPG2
YPEL1
CPQ
GLTSCR1
DLGAP2
MORN1
PRKG1
TEAD4
ZNF77
CACNA2D4
OSBPL5
EFCAB12
LOC100130855
ATXN3
AP3M1
LRCOL1
CDH6
PHIP
METTL15
CSMD1
AASDH
GPHN
PHF2
CRELD2

PRPNNRPRPRPNRNRPRRPRRPRPRPRPRPRPRPNRPRRPRPRPRPRPRPREPNWCRPRRPREPREPNRPREPREPNRRERR

chré
chrl4
chré
chr8
chr9
chr3
chrl
chrl8
chr4
chré
chr8
chr5
chr7
chr22
chr4
chrl6
chr10
chrl
chr10
chrl
chr22
chr8
chr19
chr8
chrl
chr10
chr12
chr19
chr12
chrll
chr3
chrl5
chrl4
chr10
chr12
chr5
chré
chrll
chr8
chr4
chrl4
chr9
chr22



ADARB2
MERTK
CEP170B
STEAP3
CDC42BPA
RNUG-66

LOC100873065

CTBP1
CNPY1
SMARCA4
GRK5
LMNA
PTPRN2
SURF6
TBCD
SLC44A1
MCTP1
RAB6B
NUP210
SORBS2
B4GALNT4
VPRBP
PDLIM2
MAEA
UTP6
CPXM2
ZFP82
IFT27
TUFT1
MURC
LINC00674
ARHGAP33
EEF1A2
KLHL29
RNF166
C140rf132
LAMAS
CELF4
CCDC40
RAB11FIP3
SUN1
ZNF284
MAGEE1

PRPNRPRRPRPNRRPRPRPRPRPRPRPRPRPRPRPRPOWRPRRPRPRRPRPRPRPOWVCIORPRRPRRPRPREPNRRPRPL,ORR

chr10
chr2
chrl4
chr2
chrl
chr19
chrX
chr4
chr7
chr19
chr10
chrl
chr7
chr9
chrl7
chr9
chrbs
chr3
chr3
chr4
chrll
chr3
chr8
chr4
chrl7
chr10
chr19
chr22
chrl
chr9
chrl7
chr19
chr20
chr2
chrl6
chrl4
chr20
chrl8
chrl7
chrl6
chr7
chr19
chrX



TENM2
EPPK1
TM7SF3
HOTAIR
PFDN1
SYAP1
WDR27

ZNF664-FAM101A

XYLT1
JAZF1
IFNL4
SECI16A
STRN4
AGAP1
GPR32
FAM19A5
LOC285577
PPM1L
MOK
LSAMP
FRY
FBXL18
VASH1
GRIN2A
TRAF3IP2-AS1
PHF17
DOCK1
FAM182B
PCDHB19P
CCDC85C
FER1LG6
PPP2R5E
MYO9B
RECK
MARK2
RHBDL2
SNX14
ARHGEF4
MYOM2
PCNT
ARSG
RAB43
BNC2

PRPRPRRPRRPRPRPRPRPRPNRPRRPWORRPNRPRRPRPRPRPRPRPREPNNRPRPRWORRPRPRPRPRPREPRPRPREPREWER

chrbs
chr8
chr12
chrl2
chrbs
chrX
chré
chrl2
chrl6
chr7
chr19
chr9
chr19
chr2
chr19
chr22
chrbs
chr3
chrl4
chr3
chr13
chr7
chrl4
chrl6
chré
chr4
chr10
chr20
chrbs
chrl4
chr8
chrl4
chr19
chr9
chrll
chrl
chré
chr2
chr8
chr21
chrl7
chr3
chr9



CHP1
CDH4
UBE2U
LIG1
BIRCY
RBFOX3
FLT4
SSTRS
RTEL1
NIPA2
COL11A1
TSNARE1
PDXK
SUMF1
NCOR2
SRGAP1
DLGAP1
ZNF423
COBLL1
FYCO1
SLC27A1
PRELP
RC3H1
SLC1A7Y
MACF1
POC1B
PDEY9A
MECOM
SEMA3D
GPR98
DDX31
SNN
ZMATS
CDHR2
COL26A1
HPS3
PIGG
RYR1
DOCKS8
OTUD7A
ERCC6
ZNF208
CCL25

PNRPNRPRRPRPRRPRRPRPRPREPNRPRPRPRPRPRPRPORNRPRREPNNRPRPNRPRORRPRPRPORRPRRPRERRENER

chrl5
chr20
chrl
chr19
chr20
chrl7
chrbs
chrl6
chr20
chrl5
chrl
chr8
chr21
chr3
chr12
chrl2
chr18
chrl6
chr2
chr3
chr19
chrl
chrl
chrl
chrl
chrl2
chr21
chr3
chr7
chr5
chr9
chrl6
chr22
chrb5
chr7
chr3
chr4
chr19
chr9
chrl5
chr10
chr19
chr19



SCAI
SH3RF3
RGN
HIVEP3
ARAP1
GREM1
ACOX2
LAMA3
ZNF550
ATP11A
EGFR
TMEM104
ASTN2
CDK16
MIR548G
VMP1
TBC1D8
ERMP1
CEP120
CNKSR3
SLC12A3
NELFB
PNPLA1
FZR1
LOC338651
KDM4B
PPP6R3
FLJ22447
CABLES?2
EXD3
PI4KAP1
TBL1XR1
UVSSA
USP49
DPYD
DNAL1
POUA4F1-AS1
KIAA2022
EPN2
PLEKHH1
SLC16A6
RCOR2
TMEM255B

PRPRPNRPRRPRPNRPRRPRPRPRPNRPRPRPORNRPRRPRPRPRPRPRPREPNRRPRPREPRPRPREPENRNRERR

chr9
chr2
chrX
chrl
chrll
chrl5
chr3
chrl8
chr19
chrl3
chr7
chrl7
chr9
chrX
chr3
chrl7
chr2
chr9
chrbs
chré
chrl6
chr9
chré
chr19
chrll
chr19
chrll
chrl4
chr20
chr9
chr22
chr3
chr4
chré
chrl
chrl4
chrl3
chrX
chrl7
chrl4
chrl7
chrll
chrl3



TTLL6
DDX1
SPIRE1
KDMG6A
RNPEP
TMC2

RTEL1-TNFRSF6B
RAB11FIP1

ZNF275
NHSL1
RIN1
SCN5A
MRPL45P2

LOC729732

VAV2
LAMC1
EFCABG6
SCAMP4
PRMT10
GABBR2
KIF1A
TTI2
CDH4
NDUFS4
CTBP2
FAM196A
AGAP1
PPP2R5C
INTS8
GAS7
CHMP6
HHIPL2
KPNA1
RASA3S
MCF2L
FAM21A
ITSN1
FGF1
GRIN3A
TPP2
CNN2
MYO7A
FAM8B6HP

NWRRPRRPRRPRPRRPRRPRRPRPREPRPNRPREPNNMNNRPRONRPRRPRPRPRPREPRNRPRRPRRPRRPRPREPRPRPRERRERSR

chrl7
chr2
chr18
chrX
chrl
chr20
chr20
chr8
chrX
chré
chrll
chr3
chrl7
chr8
chr9
chrl
chr22
chr19
chr4
chr9
chr2
chr8
chr20
chr5
chr10
chr10
chr2
chrl4
chr8
chrl7
chrl7
chrl
chr3
chrl3
chr13
chr10
chr21
chr5
chr9
chrl3
chr19
chrll
chr3



SDK2
APOBEC3H
CSNK1A1L
CAMTA1
TLL2
ANKRD29
LRP1
EVC2
GAS6
ZFPM2
WBSCR17
ITPK1
CCDC109B
PRKXP1
CUX1
MCOLN1
CUX2
ERCC2
ZFP30
ARHGAP22
CD3G
RTN4
HPD
UBP1
C140rf159
TBX5
KIAA1671
SIK3
ZC3H6
EBF2
SYNM
GYPC
UHRF2
PDSS2
RXRA
FLJ46300
GPR56
ZNF362
PRTG
LONP1
RGS6
TXNRD1
PREX1

PNRPRRPRRPRPRPRPNRPRPRPRPRPRPREPNRPRRPRPRPRRPRPRPRPRRPRPRPRPRPRPRPRIEPRPRRPNRPRRRPREPREEREN

chrl7
chr22
chrl3
chrl
chr10
chrl8
chr12
chr4
chrl3
chr8
chr7
chrl4
chr4
chrl5
chr7
chr19
chr12
chr19
chr19
chr10
chrll
chr2
chr12
chr3
chrl4
chrl2
chr22
chrll
chr2
chr8
chrl5
chr2
chr9
chré
chr9
chr10
chrl6
chrl
chrl5
chr19
chrl4
chrl2
chr20



GPR75-ASB3 2 chr2
STARD4-AS1 1 chr5
RORA 1 chrl5
TRAPPC9 1 chr8
GRWD1 1 chr19
ATP2A3 1 chrl7
KATNBL1 1 chrl5
SUGP1 1 chr19
PRDM16 1 chrl
SGTA 1 chr19
Clorf86 1 chrl
SCFD2 1 chr4
SYMPK 1 chr19
SHROOM?2 1 chrX
ANP32E 2 chrl
CD82 1 chrll
R3HDM4 1 chr19
LAMA1L 1 chrl8
PXDN 2 chr2
MYO18A 1 chrl7
GLTPD1 1 chrl
PIBF1 1 chrl3
TNS3 2 chr7
JARID2 1 chré
PGS1 3 chrl7
PPP2R2C 1 chr4
USP15 1 chr12
TPGS1 1 chr19
GCC2 1 chr2
PPCS 1 chrl
MYCBPAP 2 chrl7
EPHA3 2 chr3
ARR3 2 chrX
TPPP 1 chr5
AUTS2 1 chr7
AJAP1 1 chrl
SLC35D2 1 chr9
COL8A1 2 chr3
AGT 1 chrl
PIEZO1 1 chrl6
CRY2 1 chrll
DLGAP1 2 chrl8
SYBU 1 chr8



SETBP1
DGKQ
FLRT1
PPARD
CCDC9%4
SPATA2L
ST6GAL2
SNAPC4
ROBO1
KCNAB1-AS2
COL18A1
DHRS4L1
ZC3HAV1
SCTR
VSX2
KDM2B
NFATC1
PNPLA7
DENNDGA
PDZRN3
PEMT
TRPC2
SLC47A1
KIAA1551
UBR1
NXN
CABP7
ISY1-RAB43
C7orf50
ANKMY1
PYGB
TRIO
PODXL
TRAPPC10
OCEL1
CORIN
GPC5
FBXL22
LRIT1
TMEM175
KCNAB1
MEGF6
TMEM51-AS1

PP RPRRPRPRPNRPRRPRPRPREPNORPRRPRPARPRRPNRPRRPREPREPNNNRPRPREPNRPRNRRPRPREPRPRPRERRERSR

chr18
chr4
chrll
chré
chr19
chrl6
chr2
chr9
chr3
chr3
chr21
chrl4
chr7
chr2
chrl4
chrl2
chr18
chr9
chr3
chr3
chrl7
chrll
chrl7
chrl2
chrl5
chrl7
chr22
chr3
chr7
chr2
chr20
chr5
chr7
chr21
chr19
chr4
chrl3
chrl5
chr10
chr4
chr3
chrl
chrl



RPRD2 4 chrl
TPO 1 chr2
MLLT1 2 chr19
PCNXL2 1 chrl



site locations
7218745,7218749,7428386,7484966
151518005

952271

20672356

170580614
154149462
34728930,34728972
58299811,58299812,58299910,58300770
57986974

9672089

5079239
10620238,10640437
198820472
116086817,116086818
122626379,122626380
114200379

3841541

119594662
110282391

33323126
48958730,48958739,49146358
98650049

133541575

23403376

12599343

4419898

51336091

73580257

134942004

21337794

90229685

215867783
19787307,19796766
133906248

74657603

602593

91428778
73720684,73720685
111901451
127041643

98832214

73752970



54036817,54036818
57283261
76118451
69656328
88443652
17461532
72956122
76762264
35084200
245393901
4795306
152859642
42568439
47399600
53000104
57155391,57155397,57171961
44305058
34225416,34285345
68831858
63836680,63885704
189763772
84903207,84872049
43766753
23155335
37935946
77943467
57777008
2742449,2742484
9447487

1254368

59938978
26899124
44277261
45068112
62432152,62432177
180540908
67409909
94032576
72472674
43457167
37035922
76859102
40082534,40082538



186208714
25195018,25202891
43620580
33132490,33132491
91459474
89203992
64331566
55521935
132884828
157913475
126225822
42910374
30649907
65347404
95375286
76160100
22456323
43101270
78597523,78683458
152276614,152276670
10278677
118311097
24678571
31217110
10090322

2522390
109644356
27867706
15127628
29882489
75639854
81192339

1605075

70793980
30747191

9722333
35661806,35661836
118477650
226900342
3607518

9480685
145658369,145658525,145658526
38803489,38803490



22641335
20408076
10258158
58914418
138377899
47813211
204417023
33355891
179336995
35509160
56015672

7013945

38440492
149463193,149463218,149463220,149463242
233770144
2522390
134162865
163731500
133787347,133794455,133800092,133800093
3508341

53350837
44299780

432779

123784929
6799428,6799461,7013945
313285,313304
51602748
77329076
83977812
132898445
103354182
136968948
43296117
47508572,47320509,47557636
77714245

888631

16534807

9956277

5618072
122430537
35043780,35246558
77927325
38935856



161624564
55874093
163731500
105439493
130842141,130845150
166962928
47311929
76910759
83856659,83896149
165715903
8094724
177968359
76617529
45978046,45981384,45981447
1731696,1737403
70570289
116080559
108011588
35310696
22168216
22079226
97903605
48192159
1478277,1496555
2257490

53649062

3147079

2942171

1955747

3140627
129145448
63892510
92562824
75893632,75893633
133186770
31317785,31317788
79701971
28301339

3113336
57248956,57249091
67139912,67142112
96362048
50318505



1438422

112770132
105335048,105337802,105344316,105344603,105344761,105359658
120012170

227463696

46784615
22527641,22527642

1222300

155302486

11166825

121213135

156105927
157496434,157579942,157818754,158240257,158281485
136199464,136199465,136199502
80829706

108135012

94580212

133608347

13448093

186697926

373029
51531473,51531495,51531517
22441821,22441851,22441924
1316894

30215667

125593092

36893856

37159436

151550229

103346178

66130534

36276085

62125889

23673127

88763956

96517838
60926221,60930091
34941955

78032915

536685

893295,902764

44585591

75649357



166866088
144941419,144946817,144946818
27138950

54362455

139652104

16746656

170060146
124590414

17228366

27895885

39737861

139361082

47225789
236613477,236944858,236724860
51274704

49146358

3491070
160672427,160609898
102733210
115928020

32696485

5544317

77241355

10205325

111901451
129743452
128944079,128944080
25755379

140621746
100019739,100020623,100026843
124922447

63907397
17283402,17298891
36062862

63627263

39400107

86280873

131749076

2048994

47753493

66282150

128838228

16787669



41570301
60175237,60450432
64680773

48645334

61869501

77333576

180043387
1129461,1129485,1129502
62301969

23018551

103417023
143373004
45152879,45157126,45157127
4480981
124986517,125032798
64281902

3544294
49544818,49724869
165567324

46008789
17597619,17597680
203457476
173944474,173944478,173944511
53579582

39803565

89897387

44152788

169362200

84687730

89896790
135488850,135488851
11764920

30161133

176011887
101120187
148866434

531139

38956838

274107
31847859,31877801
50700334
22160708,22160709
8120507



127794978
110021005
46948159
42193273,42193276
72411996
33021466,33021467
58516382
21526087
58060536
113432010
55136397
72784649
119617173
47086345
99514627,99376747
57823683
101761168
5817337
122737256
154805692
56947979
140160085
36260913
3526496,3533273
1605075
5055995,5081230,5127897
68231843
62106264
60969884
140262339,140296614
20394006
176830177
1354210

41817493
98251544
74136351,74145938
78969375
74102054
19239431
68038697,68045840
66282150
63680719
114496429



46872414

15756328

12617688

44770845

201953292

2581250

62301969

37737033

152613111
138745176

66099987

38590138
45565093,45565384
12507917

136690328
183101302

44039859

1917127

148591549
101226215
241663687
33366032,33366043
59897399,59971800,60055607,60175237,59875598,60450432
52947803
126741727,126840272
128944079,128944080
236613477,236724860
102247767

95845082
9820694,9820695
78971536

222704637
122181796
114888534
113641483

51834536

35043780

141995076
104481466
103269465

1036442
76862024,76862025,76840405
129822490,129822550



71387221,71524887
39496901
37679533
7765495
98131430
21233958
57593100
5570219,5570220
114555065
106500939
71178224
93413384
110600567
101094460
101464829
7594158
111758395
45858245
38135045
49801057
118219848
55220020
122282514
33474740
91666017
114834256
25426949,25448652
116730736
113066405
25793412
99656046
127439661
6451750
107759664
137288499,137308241
133618368
57697568
33743120
55917965
5696960
72796787
104670845,104670846
47242311



54036817,54036818
110867863
61489619
140930848
48950880

3839683

34444494
19390747

3286078

2776981

2128343

54198305
46350446

9880690
150194484,150202102
44639920

902246

7023986
1663742,1664033
27423226

1262966

73406357
47469946,47469947
15263009
76386449,76386524,76386538
6550037

62782795

509895

109066797
42923485
48597192,48589244
89180075,89180077
69493317,69493318
664322

69205759

4817150

99094068
99514627,99376747
230848701
88797567
45878121
4106009,3544294
110685597



42296341

960712

63885704
35391786

4255008

89764547
107459431
139273402
79444248
155939304
46909514,46912946
24507010
138731842,138731967
120251508
74723439
121881847
77246977,77249039
140414409,140414410
57677894
73669104
17474143

3649499
19440536,19440537
32134240
43368571
725432,741559,763518,743920
30122278
128838228
1100693
241497322,241497366,241497368,241497379,241497398,241497404
25262289,25274317
14454982
131195162
45443289
17339225
47611546
92638597,93503882
63892510
85997810

943538

155939304
3457896

15445059



150375271,150410977,150423966,150423967
1482680

6224779,6224826

233151171



Gene name
KDM1B
GRAMDI1A
SPTBN4
CSNK1G2
TMC6
CAMTA1L
ARRB2
CCNG1
LAMAS
BCL2
DYSF
GNAZ
STIM1
UBAC1
MTRF1L
FUT10

ARHGAP19-SLIT1

MMP25
KIAA1609
CD97
LINC00620
TPST2
DHTKD1
MCF2L
KCNJ15
TRPM7
CCDC85C
ZNF812
CCDC154
DRAM1
PCSK6
STOX2
WDSUB1
ZNF213
GABRD
ELOVLG6
TSNARE1
PRKCZ
MLL3
PNKD
ALPL
TUB

number of high covariance sites

PRPRPRPRWOWRPRRPRRPRRPNRPRNRPRRPRPRPRPRPNRPRRPRPRPREPRERNRPRRPRPRPNRPRRPRRPRPREPREPRPRERRERSR

chromosome
chré
chr19
chr19
chr19
chrl7
chrl
chrl7
chr5
chr20
chrl8
chr2
chr22
chrll
chr9
chré
chr8
chr10
chrl6
chrl6
chr19
chr3
chr22
chr10
chrl3
chr21
chrl5
chrl4
chr19
chrl6
chrl2
chrl5
chr4
chr2
chrl6
chrl
chr4
chr8
chrl
chr7
chr2
chrl
chrll



CACNAL1lI
DHX38
UGT1A6
SEC14L5
COL6A1
RAB11B
PRKX
CDK16
FTSJ1
ST3GAL1
TSHZ1
GFRA1
RTDR1
C200rf85
HTRA3
IL12RB1
ZDHHC19
RAB11FIP4
SLITRK2
KCNQ1
RCOR1
PLXNA4
RAB1A
SNX8
SEC14L4
DIP2C
NTN1
CARD11
AP3D1
HRAS
FRRS1L
UGT1A5
NTM
CANX
MAGIX
N4BP3
PPP4R1L
SYNPR
HSPB2-Cl1lorf52
RNGTT
ZFR2
DLEU7
MFSD12

PRPRPRRPRRPWORPRRPNRPRPRPRPRPNRPRRPRPRPNRPRRPRPRPRPRPRPREPREPNNRPRRPRPRPREPNRRPRERRERR

chr22
chrl6
chr2
chrl6
chr21
chr19
chrX
chrX
chrX
chr8
chr18
chr10
chr22
chr20
chr4
chr19
chr3
chrl7
chrX
chrll
chrl4
chr7
chr2
chr7
chr22
chr10
chrl7
chr7
chr19
chrll
chr9
chr2
chrll
chr5
chrX
chr5
chr20
chr3
chrll
chré
chr19
chrl3
chr19



LOC653712

CDC7
PEAR1
PIP5K1B
MAGI1
CACNA1H
PPIL4
PIK3C2B
NCOR2
POP1
CMC1
AKIRIN1
CTBP1
ACAP3
JRK
LINCO0616
KDM4C
KLF11
ILIRAP
FHDC1
CACNA1G
MUCS5B
NRXN3
DCUN1D5
SLC36A1
WDRG65
PIGN
CNOT1
DNAJB13
CDH4
RNF149
LHPP
EIF4G3
MIR548Al
PRKAG2
TLR8-AS1
PPM1G
ONECUT1
CACNA1D
CLASP1
PRKAR1B
SLC29A1
MRTO4

PRPNWRRPRPRRPRWOWORNRPRRPRPRPWORRPNRPRRPRPRPREPNRPRRPRPRPRPRPRPREPRPRNRPRRPWORRPRRERR

chr3
chrl
chrl
chr9
chr3
chrl6
chré
chrl
chr12
chr8
chr3
chrl
chr4
chrl
chr8
chr4
chr9
chr2
chr3
chr4
chrl7
chrll
chrl4
chrll
chrbs
chrl
chr18
chrl6
chrll
chr20
chr2
chr10
chrl
chrl4
chr7
chrX
chr2
chrl5
chr3
chr2
chr7
chré
chrl



CEP68
ANTXR2
PDZD4
ITGA9
COTL1
MAFK
SYNGR1
CRELD2
CCT6P3
CSMD1
CTSD
Clorf106
BAIAP2
FAM219A
CuUL1
CYFIP1
DLGAP2
SNX29
ZFP57
UCK1
FAM189A2
ZNF280C
ILIRAPL1
CUX1
RASA3
ARFGEF1
LARGE
DAG1
MCM3AP
LCLAT1
ZFP82
GNG7
PCNXL2
ABCC5
ATP10A
DAPK3
TFDP2
PIEZO1
TAF4
KIF17
LINC00174
BRSK?2
ZNF664-FAM101A

chr2
chr4
chrX
chr3
chrl6
chr7
chr22
chr22
chr7
chr8
chrll
chrl
chrl7
chr9
chr7
chrl5
chr8
chrl6
chré
chr9
chr9
chrX
chrX
chr7
chrl3
chr8
chr22
chr3
chr21
chr2
chr19
chr19
chrl
chr3
chrl5
chr19
chr3
chrl6
chr20
chrl
chr7
chrll
chr12



ANO2
NRF1
CRISPLD2
RBM47
TRAPPCS8
FAR1
PHKA2
TMED10
SPATA2
COL25A1
AKAP14
RBKS
TNFAIP2
LRRC15
LONRF3
DENND2C
C20rf83
LOC732275
PEBP4
STK40
CCDC113
RAB40B
C1QTNF6
COLEC11
UGT1A3
ANKRD24
CDX2
ZNF282
DBF4B
TOM1L1
FRMD1
SUV420H2
LRCOL1
TMPRSS15
NEBL
KANSL1
SVIL
LOC100286922
FBXL18
UGT1A8
STX2
PHACTRA4
POC1B

PR RPRRPRRPRRPRPRRPRRPRPRPRPRPRPRPNRPRRPRRPRPRPRRPRPRPRRPRRPRPRPRIEPRRPRPREPRPRPREPRERRPREPERERLN

chr12
chr7
chrl6
chr4
chr18
chrll
chrX
chrl4
chr20
chr4
chrX
chr2
chrl4
chr3
chrX
chrl
chr2
chrl6
chr8
chrl
chrl6
chrl7
chr22
chr2
chr2
chr19
chr13
chr7
chrl7
chrl7
chré
chr19
chr12
chr21
chr10
chrl7
chr10
chr2
chr7
chr2
chr12
chrl
chr12



ADAMTS17
CNOT1
SPEN
AHRR
BOC
MUC17
MLF1
MRC2
RNF128
UBE2H
AKT1
VPS52
COL5A3
UGT1A4
MIR548AN
ADNP2
ATF7IP
TTLL6
PDE9A
FAM19A5
MAEA
RGN
PVRL1
IQSEC1
FAMSGHP
NXN
MED24
VGLL4
MICAL3
TMEM184A
CDH23
WNT3A
TNNI3K
EML1
MIPEP

ERICH1-AS1

ASAP1
AGPAT?2
HAUSY
ABCG2
USP8
PGS1
MLLT1

P WRRPNRPNNRRPRPRRPRRPRRPRPRPRPRPRPREPRPRPREPNRRPRRPRPRPRRPRRPRPRIEPRPRRPRPRERPRPREPENN

chrl5
chrl6
chrl
chr5
chr3
chr7
chr3
chrl7
chrX
chr7
chrl4
chré
chr19
chr2
chrl3
chrl8
chr12
chrl7
chr21
chr22
chr4
chrX
chrll
chr3
chr3
chrl7
chrl7
chr3
chr22
chr7
chr10
chrl
chrl
chrl4
chr13
chr8
chr8
chr9
chrX
chr4
chrl5
chrl7
chr19



KCNK17
EPHA2
HIBCH
SLC7A5
GSGI1L
FAM160B1
C9o0rfo6
DAGLA
MEI1
MYO9B
MRPL45P2
SMADG6
EPB41L2
THBS3
ATG4B
GRM5
MACROD2
POLR2A
C19orf71
TMCO3
COL23A1
INPP5A
GAS7
CHMP6
MGA
CABP1
HOMER3
B4GALNT4
MOB2
RTL1
SERPINH1
JAG2
EED
HMMR
UGT1A9
PIK3R5
DLEU7-AS1
ZNF7
FPGT-TNNI3K
ASCL3
ANGPT2
GAK
SEPSECS

PR RPRRPRRPRPRPRPRRPRPRPRPRPREPNRPRRPRPRPEPNNMNNRPRRPRPRPREPNRPRRPRPNRPRRPORRRPREPREREN

chré
chrl
chr2
chrl6
chrl6
chr10
chr9
chrll
chr22
chr19
chrl7
chrl5
chré
chrl
chr2
chrll
chr20
chrl7
chr19
chrl3
chrs
chr10
chrl7
chrl7
chrl5
chrl2
chr19
chrll
chrll
chrl4
chrll
chrl4
chrll
chr5
chr2
chrl7
chrl3
chr8
chrl
chrll
chr8
chr4
chr4



NDP
PTPRN2
SEC14L1
ARMC2
CSNK1G2-AS1
TSPEAR
UHRF1BP1L
IL32
GOLGAS8A
SLC39A11
GPR133
NOV
FHIT
PLEKHAG
BSN
AFMID
NFAT5
PCSK6
NLRP2
CLCN7
C10orf54
C4orfas
ITPR2
FGD4
FCHO1
BIN1
PARDG6G
ECE1
SIPA1L3
TUFT1
ANP32E
DOK®6
PDE1A
PLGRKT
SHANK?2
CACNA1B
PCCA
C15orf27
LEMD2
CHMP5
EPB41L4A
ISM1
UGT1A7

PRPNRPRRPRPRPRPNRPRPREPNRPRPREPNNRPRPRPRPPEPNRPRRPRPRPREPNRPRPNRRPRPREPRPRPRERRERSR

chrX
chr7
chrl7
chré
chr19
chr21
chr12
chrl6
chrl5
chrl7
chr12
chr8
chr3
chrl
chr3
chrl7
chrl6
chrl5
chr19
chrl6
chr10
chr4
chr12
chrl2
chr19
chr2
chr18
chrl
chr19
chrl
chrl
chrl8
chr2
chr9
chrll
chr9
chrl3
chrl5
chré
chr9
chrbs
chr20
chr2



ATP11A
RPF2
VAV2
WDR24
FRMD1
PACSIN1
FLI1

HTT
ACSL6
PLA2G3
MAPT
ZCCHC14
TRAPPC9
HPS5
Clorf6s
GABRB3
KCND3
DGKQ
MAP2K2
YWHAE
TAF1C
HDGFRP2
WDR4

ARHGAP19

EIF4A3
PCP4
UGT1A10
FGF13
C7orf50
PDK3
IL6R

PARDG6G-AS1

MCPH1
EPG5
VDR
ABCC6
TNFRSF8
RPRD2
ALDH1L1
MMRN2

PRPRPRPRPNRPRRPNRPRPRPRORPRRPREPNNRPREPNRPRPREPREPNRPRPRPREPRPREPRENRNRECRR

chrl3
chré
chr9
chrl6
chré
chré
chrll
chr4
chrbs
chr22
chrl7
chrl6
chr8
chrll
chrl
chrl5
chrl
chr4
chr19
chrl7
chrl6
chr19
chr21
chr10
chrl7
chr21
chr2
chrX
chr7
chrX
chrl
chrl8
chr8
chrl8
chr12
chrl6
chrl
chrl
chr3
chr10



site locations
18158286
35502532
41050290

1954126

76118451

7633798

4622638
162870234
60926221
60816889
71692546
23438616,23441116
3982840
138831135
153311755
33323126
99047710,99047711
3102462

84514963
14506631
13694628
26982357
12156554
113693327,113705141
39631463
50935283
100026843
9804096

1493030
102277334
101903335,101915394
184848069
160101991,160102738
3192535

1956361
111114534
143313650
2041154,2048727,2063148
151998404
219186591
21892980

8088757



40082534
72137560
234663653
5047168
47421793
8468337
3570186,3621933
47086345
48339985
134494941
72949954
117883900
23438616,23441116
56732799,56733571
8278123
18183527
195925355
29834071
144902969
2495420
103128775
132187312
65345703
2291790,2293508
30899353
444996

8993970
3062322
2131565,2131578
533036
111926896
234663653
132058408
179145862
49022855,49022886
177546160
56845938
63269640,63269641,63328784
111784923
89498970
3819891
51417534
3543396



128587817

91983472

156883491

71477604

65412778
1211221,1214678,1235322
149846961
204417023
124826676,124860830
99137831

28296877

39468217

1224647

1229850

143747271
138973585

7147974

10191713
190352746,190352783
153896358

48689799

1271429

79562574

102958119
150834304,150834312
43702360

59803822
58560322,58610256,58610257
73681089

60450242

101894221
126208561
21134595,21134596
29968344
151393353,151398709,151406005
12924035

27605982

53081116

53534199
122106474,122350965,122350966
752407,752449
44198397

19583733



65289622,65289948
80885978,80885996
153073318
37572577
84608934,84615224
1574811

39746803
50318505
64516736

3828373
1777815,1778321
200863771
79042974,79063592,79068407
34400580
148480233
22896102

1455439

12174662
29644039
134405414
71951803
129385813
29547567
101694275,101858142,101892327,101771662
114802859,114880846
68223105
34060801
49517215
47691729
30822053
36893856

2601809
233399443,233399444
183713816
25978503

3966518
141846292
88797567,88799286
60598912
21043852
65852199

1435516
124590414



5998344,5998328,5998366,5998367
129265545
84872049
40599002
29457371
13695712
18934350
75621019
48526703
109933638
119046195
28063222
103595564
194077617
118143818
115174199
228491298
86369306
22770137
36810010
58300770
80617214
37578578
3648757
234663653
4190586
28541503
148904623,148909758
42827672
53013356
168474308
55856850
133186812
19693947
21183608
44286196
29780291
234663653
5541655
234663653
131276761
28756657
89897387



100514524,100667714
58610256,58610257
16184131

355048

112991312
100684925
158319418
60728953
106007285
129534618
105249322
33223425
10102490
234663653
100043086
77879657
14594740
46879962
44152788
49146297,49146298
1310925

46948159
119574608
12946689
129822550

743982

38179288
11611732
18281728

1587041

73521730
228206934
74712951
100402814
24341072
872324,1042396
131069818,131427223
139578879
152746484,152746485
89021640
50752566
76400505,76400506,76414300
6213321



39271537,39271538
16455051
191150856
87871580
27802755
116636620
136247289
61456424,61458594,61494325
42143536
17188322
45565093,45565384
66998856
131245620
155174105
242584161,242610500
88619806
14423493

7405073

3543396
114166775
177741111,177808674
134372679,134372680
9820694,9820695
78971536
42024577
121088884
19041551

372156
1777815,1778321
101349763
75279846
105622272
85964886
162896152
234663653
8789358

51417534
146068321
74712951

8959545

6365738

878078

25158222



43829064

157606110

75170673

109276551

1954126

46101348

100518917

3117519

34702884

71031784
131519660,131521885
120433500

60004440
204219848,204219849
49701981

76198457

69662907

101915394

55495378
1497136,1505429
73521730

159893282

26924516

32677157

17899267
127860879,127861446
77918010,77918012
21630582

38627237

151527035
150194484,150202102
67361019

183363989

5433404
70425842,70425843
141002309
101106210

76448776

33742193

33269800
111696502,111696538
13213728

234663653



113362104
111313236
136778878,136789528,136809115,136809118,136816939
737791
168474308,168479602
34466126
128611281,128611282
3234979

131327896

31533965

44022067

87496161

141269708

18338734
223566800,223567075
26915677

112525031

960712

4094774
1252535,1252536
84212777

4490302
44280703,44290375
99047710,99047711
78114653

41297673

234663653
138085209,138136474,138192626
1100693

24556724

154416933
77918010,77918012
6365738

43522083
48257325,48257326
16280872

12188481

150423967
125834605

88703316



Gene name
PKD1L2
WDR72
PRKX
SPTBN4
DLGAP2
COL23A1
ZNF517

TRIM6-TRIM34

ARRB2
MAP3K4
FANCA
BIN3
PRL
FBRSL1
ANKRD24
SOX13
RHOBTB3
RAB36
LDB2
SYNPR
HSH2D
KIAA1217
LPP
USHZ2A
ZFHX3
CELF5
MRTO4
EPHA3
GPCPD1
TAF3
TAF2
LRP5
LINCO0461
HSPG2
GAS6
HEATR2
ERLEC1
CEP70
ESR1
TUSC5
KRT72
ZDHHC14

number of high covariance sites
1
11

=

WRRPRPRRPNRPRRPRPRPRPRPRPRPRPRPREPNRPREPNNRPRPNRPRNRPRRPRPRPNRPRREPREPRERRENER

chromosome
chrl6
chrl5
chrX
chr19
chr8
chr5
chr8
chril
chrl7
chré
chrl6
chr8
chré
chri2
chrl9
chrl
chr5
chr22
chr4
chr3
chrl9
chr10
chr3
chrl
chrl6
chr19
chrl
chr3
chr20
chr10
chr8
chrll
chr5
chrl
chrl3
chr7
chr2
chr3
chré
chr17
chrl2
chré



STOX2
GLYR1
DENND2A
CYP2E1
ATF7
ZFYVE21
FAM58A
AFMID
PRSS21
SPI1

FLG
INTS1
NUDCD1
ROBO1
Céorf147
TGIF1
Clorf159
FAM108C1
CIT
LOC100507373
ZFYVE28
DKFZp686K1684
DIP2C
DHDH
RNF26
FGGY
SEMA4B
WDR86
PMF1-BGLAP
SLC2A5
TYW1
CCM2
PEAR1
LOC441601
EPHAS8
ANO2
SCAMP4
C200rf85
TTLL1
SEC1P
DTYMK
RBMS3
C170rf107

PNRPRPREPNRPNRPONRPNRPRRPORRPRPRPRPRPRPRPREPRPRPRPRPUORPRRPNRPRRPNRPRRPRERERERER

chr4
chrl6
chr7
chr10
chrl2
chrl4
chrX
chr17
chrl6
chrll
chrl
chr7
chr8
chr3
chré
chrl8
chrl
chrl5
chrl2
chr19
chr4
chrll
chrl10
chr19
chrll
chrl
chrl5
chr7
chrl
chrl
chr7
chr7
chrl
chrll
chrl
chr12
chrl9
chr20
chr22
chr19
chr2
chr3
chrl7



CCDC65
NNT
PHF13
NFIC
EPHA1-AS1
SCRIB
KCNQ1
TPCN2
TNPO3
WDR4
ADK

RINL
ATP10A
SBNO2
PHF21B
DKK3

PGP

PTK7
SH3BP2
MROH1

BLOC1S5-TXNDC5

KCNQ2
ZNF444
CHRNE
MORN1
PMF1
RAB35
RWDD4
SLC15A4
BAZ1A
FAM53A
POLDIP3
CANX
DHX8
CEP72
ARID4B
TMED10
KCNT1
TMPRSS15
EIF4G3
BANF2
FKBP9
PLEKHO2

PR R WRRPRPNRPRPRPRPNNRPRPRPRPRPRPREPRENRPRPRPRPRPONRPRPREPNRNRPRREPRENRRPR

chrl2
chr5
chrl
chr19
chr7
chr8
chrll
chril
chr7
chr21
chr10
chr19
chrl5
chr19
chr22
chrll
chrl6
chré
chr4
chr8
chré
chr20
chrl9
chr17
chrl
chrl
chrl2
chr4
chrl2
chrl4
chr4
chr22
chr5
chr17
chr5
chrl
chrl4
chr9
chr21
chrl
chr20
chr7
chrl5



PLIN4
ZC3H12D
URGCP
ENOSF1
9-Sep
FADS2

STON1-GTF2A1L

NR1I2
PRKCZ
PRR5

RPL23APS53

LLGL2
POP1
CMC1
MGAT3
GRAMD1A
EFCAB2
RBFOX1
GRM2

ANKRD13C

CHFR
PIGG
NGEF
ABCC1
SCG5
CNTRL
TSHZ3
PARP9
LDLRADA4
PPP2R2B
PTER
SPTB
MMP25
INF2
PKNOX1
SEC14L5
RAB30
RHBDL2
DNMT1
PTBP1
ATG4B
EFR3B
AGAP1

PR RPRPRRPRPRPRPREPNNRPRPRPRPRPRPRPRPRPREPNWORRPRPRPRPRPRPRPRPRURRPRPREPRERENRRPR

chrl9
chré
chr7
chr18
chrl7
chril
chr2
chr3
chrl
chr22
chr8
chr17
chr8
chr3
chr22
chr19
chrl
chrl6
chr3
chrl
chrl2
chr4
chr2
chrl6
chrl5
chr9
chrl9
chr3
chrl8
chr5
chrl10
chrl4
chrl6
chrl4
chr21
chrl6
chrll
chrl
chrl9
chr19
chr2
chr2
chr2



PRKAG2
LOC285627
ATRNL1
THSD7A
MDGA2
WWOX
NUBPL
ERCCS8
DCDC2
CNTNAP2
AK8
ATG14
PIGN
CNOT1
RPF2
MYO7A
HOPX
TBCE
DYSF
KHDC1
LRRC27
CATSPERD
RASA3
ARNT2
WWOX
NTM
CDH4
PXDN
SF3B3
UGT1A9
TMX2-CTNND1
TRIM62
ADAMTS17
ZMAT4
SH3TC1
ILIRL2
CPSF3L
UGT1A6
CUX1
ILIRAPL1
PTCHD2
CHD1
ANK1

PR R WWRRPRRPRRPRPRPRPRPRPRPRPRPRPRPRPRPRPREPREPREPRPRPRPRPORRPRRPREPNRREPNRRERERRERN

chr7
chr5
chrl10
chr7
chrl4
chrl6
chrl4
chr5
chré
chr7
chr9
chrl4
chrl8
chrl6
chré
chrll
chr4
chrl
chr2
chré
chrl10
chr19
chrl3
chrl5
chrl6
chrll
chr20
chr2
chrl6
chr2
chrll
chrl
chrl5
chr8
chr4
chr2
chrl
chr2
chr7
chrX
chrl
chr5
chr8



ZNF578
RBFOX1
FBXL20
AlIG1
CTNND1
ROS1
BANP
ERICH1-AS1
PHGDH
CXCL13
LYRM4
NAGPA
BCAP29
MIR5095
NPEPL1
UGT1A8
UGT1A10
CTSD
ADCY3
GLTSCRI1L
MGAT4C
AIDA
NLRPS
DSCAML1
MAGIX
KCNB2
SYT2
CDH4
BCYRN1
SIK1
SENP5S
SNX27
SURF6
WBSCR17
MYRF
ZBTB11
AGMO
HELZ2
CEP112
TSC22D1
VEGFC
XKR6
MACROD2

WRRPRPRRPRPRRPREPNRPORPRNRPRPNNRPRRPRPRPRPREPRPREPNRPRPNRPRRPRPRPRPRPRPREPREPRERERRENERE

chrl9
chrl6
chrl7
chré
chrll
chré
chrl6
chr8
chrl
chr4
chré
chrl6
chr7
chr20
chr20
chr2
chr2
chril
chr2
chré
chrl2
chrl
chrl9
chril
chrX
chr8
chrl
chr20
chrX
chr21
chr3
chrl
chr9
chr7
chrll
chr3
chr7
chr20
chrl7
chrl3
chr4
chr8
chr20



LARGE
DAG1
GRID2
PQLC1
MAEA
LINGO2
ASB18
PRMTS8
LOC389634
ZFP82
ZNF57
BYSL
P2RX4
BLOC1S5
INF2
DTNB
TNFRSF1B
SERPINH1
FAM213B
RPS6KA2
ACTL9
CYFIP1
ABCC5
NDUFS7
HELB
TSPAN11
MPP7
CDH23
MAP2K?2
OR7E156P
VAC14
DGKE
TEAD4
TAF4
FLJ16171
TENM2
TM7SF3
PSME3
CLIP2
UBE2K
HMGA1P7
MYEOV
SYAP1

PR RPRPRRPRPRPRPRPRPNRPRPRPNRPRRPRPNNRPRRPREPRPONRPRPRPRPNRPRPNRPRRPREPREPNRNRERPR

chr22
chr3
chr4
chr18
chr4
chr9
chr2
chri2
chrl2
chr19
chrl9
chré
chrl2
chré
chrl4
chr2
chrl
chril
chrl
chré
chrl9
chrl5
chr3
chr19
chrl2
chr12
chrl10
chr10
chrl9
chrl3
chrl6
chr17
chrl2
chr20
chr5
chr5
chrl2
chr17
chr7
chr4
chré
chrll
chrX



B3GNTL1
LINC00200
CLYBL
WDR27
SRSF4
ABCC4
SPATAZ2
SSTRS
FAM184A
KAT2B
FOXN3
DTNBP1
GTF3C1
PIP5K1C
CCDC171
CTBP2
FAT3
FAR1
CACNA1I
AP3D1
STX16-NPEPL1
SLC17A1
BFSP2
EP400
AKR1C3
EEF1E1-MUTED
LRRC4C
SORCS2
LRRC15
PHF17
NDE1
EPC1
LAPTM4B
ADAMTS13
SH3GL1
CAGE1
FGFR3
UNC79
YAE1D1
IFNAR1
LOC442459
ATP2B3
KDM2B

WRRPRPRRPRUORPRRPNRARPRNRPRPWOWRNRPNRPREPNRPRNRPRRPRPRPRPRPRPREPNNNRPRREPRERENNN

chrl7
chr10
chrl3
chré
chrl
chrl3
chr20
chrl6
chré
chr3
chrl4
chré
chrl6
chr19
chr9
chr10
chrll
chril
chr22
chr19
chr20
chré
chr3
chri2
chrl10
chré
chrll
chr4
chr3
chr4
chrl6
chr10
chr8
chr9
chrl9
chré
chr4
chrl4
chr7
chr21
chrX
chrX
chrl2



MSI2
COL14A1
STAG1
KLHL30
TPPP
C2CD2
ARSG
ABCA2
STK32B

PRR5-ARHGAPS

L3MBTL4
TMEM240
MMP17
TNRC18
RIMS2
DIDO1
HDACA4

C150rf38-AP3S2

C60rfo99
BCAS3
KLHDC10
RILPL1
YWHAE
HCN1
XRN2
NEBL
GLT25D2
LAMA4
GMDS
KIR3DX1
SVIL
LIMA1
ATP8A1
CADPS
PPFIA3
SLC16A10
CNOT1
COLEC11
B3GALT6
ACYP1
MUC17
DUSP13
MRC2

PR RPRPERPNNRPNRPRPRPRPNRPRRPRPRPNNRPRRPRPREPREPRPRPONRPWORURRPRPRPREPRERERERRENERE

chrl7
chr8
chr3
chr2
chr5
chr21
chrl7
chr9
chr4
chr22
chrl8
chrl
chrl2
chr7
chr8
chr20
chr2
chrl5
chré
chr17
chr7
chr12
chrl7
chr5
chr20
chr10
chrl
chré
chré
chr19
chrl10
chr12
chr4
chr3
chrl9
chré
chrl6
chr2
chrl
chrl4
chr7
chr10
chrl7



RBMS1
SORCS1
FAT1
EHMT1
DMD
MORC2-AS1
TOM1
ADNP2
GPC5
PDEY9A
TMEM132D
AP3S2
LINC00624
BPTF
CDRT1
PCNT
GREM1
GATA4
GPSM1
CCNY
POR
LOC100506207
ZNF77
TMEM72-AS1
AGPS
CEP120
LOC653160
EMC1

SKi
LAMAS
FZR1
SYNM
DCTN2
SLCA47A2
MIPEP
COL19A1
FRMD1
SHANK?2
LTBP1
HDAC9
SGMS1
RAB11FIP4
SPON1

PR RPRPRRPODMNRPRRPRPRPRPNUUORRPRRPRPRPRPREPRENRPRRPRPEPNRPRRPRPRPRPRPRPRPREPREPRERORRERER

chr2
chr10
chr4
chr9
chrX
chr22
chr22
chrl8
chrl3
chr21
chrl2
chrl5
chrl
chr17
chrl7
chr21
chrl5
chr8
chr9
chr10
chr7
chré
chrl9
chr10
chr2
chr5
chrl
chrl
chrl
chr20
chrl9
chrl5
chrl2
chr17
chrl3
chré
chré
chrll
chr2
chr7
chrl10
chr17
chrll



WISP1
CNTN4
EPN2
FLRT1

ANKRD20A9P

SLC16A6
KCNK17
WDR19
PLA2G4E
RASGRF1
GRK5
TBC1D22A
DOTI1L
CFDP1
MRPL54
NPY
AP3M1
EBF4
ENPP6
TSNARE1
COL4A5
ARRDC5
RAPGEF3
DMD
JMJID1C
GRM5
TSPAN9
PDXDC2P
NRXN1
ARIH1
WDRS85
LOC441666
FGD3
INTS8
EPSS8L1
KPNA1
DLEUY
FGFBP2
CABP1
LINGO2
ABO
MYBPC2
CSMD1

PR NRPRRPRPORPRRPRPRPORPRRPRPREPNRPRREPNRPNNNRPRPREPRPREPNRPANRPRRRPNRRERERRRPR

chr8
chr3
chrl7
chrll
chrl3
chr17
chré
chr4
chrl5
chrl5
chr10
chr22
chrl9
chrl6
chrl9
chr7
chrl10
chr20
chr4
chr8
chrX
chr19
chrl2
chrX
chrl10
chrll
chrl2
chrl6
chr2
chrl5
chr9
chr10
chr9
chr8
chrl9
chr3
chrl3
chr4
chrl2
chr9
chr9
chr19
chr8



MIR5694
IFT27
SFRP1
CLN6
EPPK1
RMND1
MOB2
C7orf50
EIF2AK4
KLF12
ZNF815P

TMEM51-AS1

PRKXP1
SLC29A4
RAB11FIP3

ATPBD4-AS1

S1PR2
NFATC1
KIF26B
COAl
PCSK6
MCPH1
CAMSAP3
BEND2
ITGBL1
UGT1A3
SAMD12
PCDH9
PLEKHH2
ADAMTSL1
KLHL29
PTPRN2
RNU6-81
LRRTM4
MCOLN1
KANK1
LINCO0693
UGT1A7
FAM189A1
MYH14
LPHN1
OTX2-AS1
ADAMTSL3

PR RPRPRRPRPRPNRPRPRPWORRPRRPRPRPRPRPRPRPREPREPRPONRPRPRPRPRPRPRPRPRPREPNRPRRENRERNERE

chr10
chr22
chr8
chrl5
chr8
chré
chrll
chr7
chrl5
chrl3
chr7
chrl
chrl5
chr7
chrl6
chrl5
chrl9
chrl8
chrl
chr7
chrl5
chr8
chrl9
chrX
chrl3
chr2
chr8
chrl3
chr2
chr9
chr2
chr7
chr2
chr2
chrl9
chr9
chr3
chr2
chrl5
chr19
chrl9
chrl4
chrl5



EYA4
ZDHHC8P1
SHISAG6
KLHL15
AFMID
ZDHHC19
HAAO
ANTXR2
LOC286094
HRNR
MPND
ADAMTS2
ASB13
CACNA1H
TRIM6
MLLT1
AASDH
NPRL3
MYH3
ELFN1
QRICH2
UGT1A5
CNTNG6
AKS5
ERBB4
DNAH5
BSN
PTPRT
SOD3
ZNF208
UGT1A4
PODN
TP73
AES
NLRP2
TAF1C
GPR75-ASB3
SHANK?2
C20rf83
RIPK4
PNPT1
ARSF
TAZ

PR RPRPRRPANRPRRPRPRPRPRPRPRPRPRPRPRPRPRPRPREPRPREPRPRPRPRPRPRPORNRPREPREPNWORRERN

chré
chr22
chrl7
chrX
chrl7
chr3
chr2
chr4
chr8
chrl
chrl9
chr5
chr10
chrl6
chrll
chr19
chr4
chrl6
chrl7
chr7
chrl7
chr2
chr3
chrl
chr2
chr5
chr3
chr20
chr4
chr19
chr2
chrl
chrl
chr19
chrl9
chrl6
chr2
chrll
chr2
chr21
chr2
chrX
chrX



CABLES?2
NTN1
LOC100130691
OTOA
RYR1
PKD1L2
GRWD1
FRMD1
MMEL1
FLJ12825
SIPA1L3
PDE11A
ANP32E
MIR181C
CHRM3
LINC00673

URGCP-MRPS24

ITPR2
DYDC2
FAM20C
KIF26A
SCFD2
KAZN
PCCA
WDR37
Cllorf65
RGS12
HADHA
KIAA1751
KIF19
LINC00294
SLC35E2
PSD3
NAV1
MAP3K12
PIBF1
KLHL6
STK11
MAD2L2
ABCA7
KCND3
DNAJB13
CACNA1G

PR RPNRPRRPRRPRRPRPRPUORPRRPRRPRPRPRPRPRPRPRPREPREPREPREPRPREPNRPREPNRPRRPRPNWRNRERRERNERE

chr20
chr17
chr2
chrl6
chrl9
chrl6
chrl9
chré
chrl
chr12
chrl9
chr2
chrl
chr19
chrl
chr17
chr7
chri2
chrl10
chr7
chrl4
chr4
chrl
chrl3
chrl10
chrll
chr4
chr2
chrl
chr17
chrll
chrl
chr8
chrl
chrl2
chrl3
chr3
chr19
chrl
chr19
chrl
chrll
chrl7



NTNG1
LOC286238
SIRT1
FARP1
TIMD4
ECT2L
FLI1
CCDC61
ADAMTS12
TRPMS8
HTT
MACROD1
SUN1
PIEZO1
ADARB2
STON1
C1QTNF2
SLC2A6
DYDC1
DNAH7
AGT
EIFAGS
BCR
GSX1
KIAA1967
ACSM1
EPB41
OCA2
ACOTY
CAPN10
CULS
CXCR3
DHX37
EHMT1
UBN1
DAGLA
OCEL1
KDM4B
CNPY1
TNC
RYR3
MLLT10
ATP8B4

WRRPNRPNRPNRPNWORPRRPROAMRRPNNRRPRPRPRPRPRPRPRPRPEPNRPRPRPRPRPREPNRPRRERENNERE

chrl
chr9
chrl10
chrl3
chr5
chré
chrll
chr19
chr5
chr2
chr4
chril
chr7
chrl6
chrl10
chr2
chr5
chr9
chrl10
chr2
chrl
chrl
chr22
chrl3
chr8
chrl6
chrl
chrl5
chrl
chr2
chr2
chrX
chrl2
chr9
chrl6
chrll
chrl9
chr19
chr7
chr9
chrl5
chr10
chrl5



ME1
KSR1
Cllorf44
PLXNC1
FANCC
OPRD1
MND1
SLC47A1
LINC00616
DLEU7-AS1
CDH4
IQGAP1
FERMT1
LAMC3
DLG2
SDK2
GALNTL6
DPP10
THEG
CAMK1D
ZBTBA43
TMEM201
NMU
ATPY9A
GALK2
RPRD2
ZNF565
PARK?2
RADIL
PDE4B

PRPNRAMRPRRPRRPRPREPNNRPRPRPRPRPRPEPAORNRPREPNRLPNREW®W

chré
chr17
chrll
chr12
chr9
chrl
chr4
chr17
chr4
chrl3
chr20
chrl5
chr20
chr9
chrll
chr17
chr4
chr2
chrl9
chr10
chr9
chrl
chr4
chr20
chrl5
chrl
chrl9
chré
chr7
chrl



site locations
81232273
53832854,53832864,53833078,53833082,53833127,53833131,53833132,53833143,5383314
3621933

41050290
1493528,1511725
177761376
146030084
5620733

4622638
161500455
89832847,89858525
22479988
22290785
133072766
4211076
204048147,204048221
95088562
23505467,23505575
16624957
63328784
16269140,16269141
24516752,24832885
188219351
215867783
72836951,72837000
3281296

19583733
89180081

5587837

7907571

120798926
68169686
87974503
22168216
114555024

770493
54036817,54036818
138268233
152077845
1196184

52995043
157876915,157913475,157932677



184848069

4887677

140219998
135341357

53922182

104194278
152859642
76185796,76186886
2871451

47399600
152276148,152276670
1534387

110343617
79494991,79495020,79495022,79495036,79495047
74009153

3434261

1023891

81013035

120150195

14260075

2418071

31841757

418675

49440896

119206373

59938978

90771703
151078769,151078775,151078793,151078803,151078848,151078852
156189625

9126976
66479904,66479905
45068112
156878421,156883491
50256539,50256869,50257378
22923992
5998328,5998366
1917127
56732799,56733571
43457167

49183703

242615470
29456667,29503557
4804152



49307524
43620580

6681743
3439415,3464711
143208214
144877833
2798848
68821860,68853503
128671100
44280703,44290375
76054960
39366036
25978582
1164139,1169021
45339200,45339208,45344326
11988839

2261683

43101270

2829476
145252482
8042079,8053059
62049177
56656775

4804152

2310576
156189625
120538685
184564197
129280064
35302603,35332660
1649416,1663210
42990074
179145862
41597379

640726
235333172,235333173
75639854
138656229
19693869
21134595,21134596,21361300
17686898
33036695
65155426



4512512
149795690
43923161
696500,696502
75372848
61609749
48803931
119533732
1999678
45117629
179581,179623,179642,179644,179653
73569776
99137831
28296877
39854307
35509160
245227092
7013945
51744256
70775172
133420273,133452074,133453540
524881,531139
233770144
16161030
32980924
123926393
31826545
122248709
13571929
146273193
16505604
65220461
3101637,3101817
105170221,105171845
44421872
5047192
82732688
39400107
10247268
804612
242584161
25347469
236613477



151390749,151393353
158879966
116999307
11803928
47975939
78357293,78261500
32180470
60192106
24301369,24301380
146050135
135716507
55874093
59803822
58560322,58610256,58610257
111342297
76862024
57521544
235600208
71797711
74009153
134188872
5744912
114821703
80728061
78261500
131855536
60372869

1712978

70570289
234664070
57552264
33626235
100667714
40518778

8233264
102804691
1249185
234664070
101694275,101858142,101892327
29202024,29827515,29880980
11591802
98259396
41585571



52985695
6459396,7013945
37552988
143608582
57552264
117698417
88074459

1042396
120270180
78492204

5152786

5075224
107243558
55965167
57290845,57274149
234664070
234664070
1777815,1778321
25064191
42805236
87119397
222873966
56511221
117316047
49022886
73480218
202638788,202638789
60166217,60372869
70837080
44838660
196634118,196634119
151615685
136199464,136199465,136199502
70886007
61547236,61547237
101393295
15568514
62199258
63859699
45041118
177686896
10798255
14423492,14423493,14759025



34060801
49517215
93364910
77674633,77683125
1316894
28149330,29110581
237123475
3523747
8541630
36893856
2903751,2903798
41893322
121661688
8042079,8053059
105170221
25638407
12249019
75279846
2522390,2522391
167182469,167182470,167196063
8808057
22896102
183713816
1391234
66733266,66733338
31133655
28550653
73319512
4094774,4102448
64314779
70736751
54933103
3148019,3147079
60598912
174410846
166866088
27138950
40992931
73723166
39774944
134436761
69063476
16746656



80988416,80988417
1206496,1206503
100260559,100260560
170060146

29485475

95741647

48526703
1129439,1129485
119315721,119363071
20111266,20111267
89719633

15576600

27491291

3694380

15699077

126715435

92622010

13695712
40082538,40060205
2131565
57290845,57274149
25820890

133169726
132558689,132558761
5101814
8042079,8053059
40459032
7351443,7443240,7738401
194077617
129743452
15770642,15770643
32661824
98812969,98827209,98862375,98862392
136308542,136300712
4399114

7344728
1804894,1804901,1804910,1804916,1804959
94003834

39609804

34711337

99058795

152807424
121881846,121881847,121891696



55521935
121164388,121206075
136119354
239048965

677899

43318993
66282150
139904754
5389713

45117629

6099086
1475063,1475087,1475107,1475129,1475161
132329206
5355940,5361230,5427848
105167535
61519232,61520723
239997710,240295801,240295802
90425672
159324406
59368387
129718127
124011285
1252535

45281775
21301178,21330991
21183608
183906828
112505108
1708771
55054206,55054211
29780291
50624821
42589916
62417145
49629845,49636805
111527986
58610256,58610257
3644890,3648757
1168540

75528578
100684925
76859102
60728953



161251918
108566049
187581092
140653360
31538956,31693693,32603677
31318743
35698489
77879657
92577340
44152788
130157394
90425672
146929217
65867128
15501131
47853840
33021466,33021467
11566772
139251480
35558831
75611354,75614294
8449258

2942171

45406290
178331204
122737256
35442519
19573205

2214430
60898505,60907895,60926221,60930091,60938308
3526496,3533273
99656046
57925285
19617234
24341072
70617317
168458072,168458073,168474308,168479602
70425842,70425843,70437604
33466306
18977943
52077715
29839695
14099081



134230643

2876748

19239431

63885704

19412346

66282150
39271537,39271538
39233975

42326258

79268260
121191208,121213135
47508572,47185263,47552521,47557636
2187851
75438233,75444572
3767265

24324808

75893633

2717620

185037323
143373004,143382143
107701980,107745702
4894110,4894170
48131308
31538956,31693693
65063262

88619806
3227502,3277484
70054057

50311412

72801122

140466814
42837883,42837904,42862811,42863013,42863209,42863215
95737647

95845082

55593164

122181796
51417503,51417508,51417534
15963671

121088884

28149330
136131436,136133712
50960192

2904202



122687143
37159441,37159532
41122515
68514554,68514586
144941419
151731479
1777815,1778321
1044953

40314967
74509345

5864583

15467777
101098047
5338900

536685

35970527
10338746
77202644,77202645
245381025,245393901,245715801
43744893
101924539
6465694

7663229

18236885
102277204
234664070
119571087
67347339
43985515
18671899
23780424
157818754,157799746,158109457
132222754
77714227

7594158
736017,736018
28668377
234664070
29499634
50781389
14260075
57283974
84560741



133601687,133601824
23739315

11353695

24014551
76185796,76186886,76198457
195925355,195933370
43010738
80885897,80885901,80885910,80885924,80885930,80885933,80885952,80885978,808859¢
136271554
152192113,152192631
4351596
178701724,178583157,178736617
5683649

1227719

5620733

6224779

57249091

178051

10554358

1786266

74294757

234664070

1429396

77749093

212842332

13810619

49701981

41813055

24801314

22160709

234664070

53537264

3615047

3053685

55495378

84212710
54036817,54036818
70528243,70425842,70425843,70437604
228491315

43165015

55869568

3018925

153648928



60969884
9130196,9132751
178192902
21727748
39070929
81192339,81232273
48950880
168458072,168458073,168474308
2522390,2522391
54500140
38627237
178906215
150194484,150202102
13985586
239929360
70526843,70585373
43923161
26511115
82108898

214822

104621144
54198305
15258423
101106210
1151618
108298305
3423441

26440941

1898937

72350966
33097876

1666807
18699964,18699968,18699970,18699999,18700008
201708421
53885310
73406357
183260073
1219701

11737881
1042295,1064333
112525024
73669043
48689799



108011588
91265664,91265665
69656327,69656328
99003603

156367299
139132985
128611281,128611282
46511616

33724902

234897813

3234979

63885704

893295
88793810,88793842
1643950

48803931

159789608
136340458

82108898

196659961
230848701

21361300

23532031

28367369
22471822,22471823
20641659,20641660
29310431

28256783
6425758,6442198,6442210,6442238
241528926,241537047,241531172
225394812

70837080
125448959,125455371,125455372
140653360,140687120
4916935
61490244,61458594
17339225
5055995,5127897
155323907
117846079,117846080
33652116

21883429
50239356,50239403,50239404



84140719,84140723,84140777
25803230
130561262,130561278
94620569
97979532,97979533
29190137

154302293
19440536,19440537
138973585
51417503,51417508,51417534
59897399,59876123,60166217,60372869
90964322

6062988

133906248

83553637

71478052

173103159

115594262

370596,370641
12412836,12412837
129579823

9672089

56469894

50288630

49458652
150375271,150410977,150423966,150423967
36680376
162539208,162539213
4857396

66630076



6,53833166,53833177




































10,80885982,80885994,80886143,80886147



Gene name
USP37
MARS
PARVB
WARS2
GRAMD1A
SPTBN4
HSPG2
ZNF517
ARRB2
MAP3K4
INTS2
SEMAT7A
GALNS
BCL2
GORASP2
FZR1
SIPA1L3
LOC100288637
HCN2
PEAR1
ABCB10
KIAA1609
CD97
OSBP2
PKNOX2
PPP4R1L
PIK3C2B
ATP11A
KCNAB2
LINC00661
RECQL5
ABCC5
ERBB4
ELOVL2
TMEM184A
GTPBP3
TAF2
TRPM7
ANKRD20A9P
DNAH2
ZNF611
AATK

number of high covariance sites

PRPRPRPRRPRPRPNRPRRPNRPRRPRPRPEPNRNRPRRPRRPPORRWORRPRRPRRPRPREPRPRRPRPREPRERRPREPREREN

chromosome
chr2
chrl2
chr22
chrl
chr19
chr19
chrl
chr8
chrl7
chré
chrl7
chrl5
chrl6
chrl8
chr2
chr19
chr19
chrl5
chr19
chrl
chrl
chrl6
chr19
chr22
chrll
chr20
chrl
chrl3
chrl
chr19
chrl7
chr3
chr2
chré
chr7
chr19
chr8
chrl5
chr13
chrl7
chr19
chrl7



CDH12
C9orfl71
ENTPD6
AK8
CLOCK
C140rf159
RHPN1
ONECUT2
MSANTD1
FOXK2
MYRF
PCSK6
UGGT?2
LINC00616
IQCG
USP40
INPP5A
DOCKS8
CCDC146
DIS3L2
CMTM5
VIPR1
TPCN1
MLL3
RGMA
SH3PXD2A
PNKD
BUB1B
OCLN
ALPL
CLEC17A
CIT
LOC100507373
CHST3
EPHA1-AS1
TNNT3
STX16-NPEPL1
KCND3
IGSF23
PRKCZ
ADCY9
CDH4
UGT1A4

P OUORRPRRPNRPRRPRWOWORPRRPREPNRPRPNRPRRPNRPRRPRPRPREPREPRENRPREPNRPNNRNRPRRPRPRPRERRERR

chrbs
chr9
chr20
chr9
chr4
chrl4
chr8
chrl8
chr4
chrl7
chrll
chrl5
chrl3
chr4
chr3
chr2
chr10
chr9
chr7
chr2
chrl4
chr3
chr12
chr7
chrl5
chr10
chr2
chrl5
chrbs
chrl
chr19
chrl2
chr19
chr10
chr7
chrll
chr20
chrl
chr19
chrl
chrl6
chr20
chr2



ZNF516

PMF1-BGLAP

GIGYF2
ZIC3
GRAMD4
DTNBP1
HDAC9
ZNF385B
TSHZ1
NOD1
GFRA1
KBTBD2
C200rf85
THOP1
FOXN3
SV2B
HTRA3
CCP110
C8orf74
ZDHHC19

DKFZp68601327

ZNF282
KCNQ1
TPCN2
PRKAG3
AVPR1A
MYO15B
WDR4
DNAJC15
FAM20C
SLC43A2
SNX8
LINC00617
UBXNG
SORBS?2
CYP2E1
TTLL10
CMTM6
UGT1A7
NTN1
MYO1F
AP3D1
MIR548A0

PNNRPRRPRRPRPNRPRRPRPNRNRPNRPRREPNNRPRWOWRPRRPRRPRRPRPRPREPRERNRPRRPRRPRRPRPREPRPRPRERRERSR

chr18
chrl
chr2
chrX
chr22
chré
chr7
chr2
chr18
chr7
chr10
chr7
chr20
chr19
chrl4
chrl5
chr4
chrl6
chr8
chr3
chr2
chr7
chrll
chrll
chr2
chrl2
chrl7
chr21
chrl3
chr7
chrl7
chr7
chrl4
chr19
chr4
chr10
chrl
chr3
chr2
chrl7
chr19
chr19
chrbs



AOX1
SPAG16
HAGHL
TCEAL2
TRAPPC9
CBFB
CBFA2T3
TLN2
KIAA1211
MICAL3
CDH4
POLDIP3
FAM109B
GRIK1
GUSBP11
CANX
FAM189A1
RGS9BP
SMIM14
NUGGC
RBFOX1
ADRA1D
LOC100132273
SELM
SBNO2
RNGTT
VAV2
MYO10
LOXL2
RPN1
SYNPO2
UHRF1
CDON
TTC40
TMEM220-AS1
ANKRD33B
LOC653712
SRCAP
MGMT
PHF13
MDGA2
NLRP3
HSH2D

NFRPRRPRAMRPRRPRRPRRPRRPRPREPNRPRPREPNRPRRPREPNRPRNRPRRPREPNRPRRPRPRPRPOWORNRPRENRRERR

chr2
chr2
chrl6
chrX
chr8
chrl6
chrl6
chrl5
chr4
chr22
chr20
chr22
chr22
chr21
chr22
chr5
chrl5
chr19
chr4
chr8
chrl6
chr20
chr22
chr22
chr19
chré
chr9
chr5
chr8
chr3
chr4
chr19
chrll
chr10
chrl7
chr5
chr3
chrl6
chr10
chrl
chrl4
chrl
chr19



ABCA2
CACNA1G
Clorf151-NBL1
URGCP
TMTC2
LAMC3
SFTA3
NR1I2
TBL1X
ABL1
MAGI1
GABRAS
FRMD1
PKP4
BRSK2
LRP1B
MPPED2
PDE1C
ALX4
CELSR1
HNF4A
CTNNA3
CEP85
ZFP42
TSPEAR
DLEU7-AS1
GZMM
ZNF346
LINC00478
LIN52
ILIRAPL1
GLTSCR1
SKIV2L2
JRK
DIP2C
SLC4A7
TCERGIL
ULK4
PTPRT
Clorfo94
RYR3
MMEL1
GRK1

PNNRPNMNNRPRPNRPRPRPNRPRPRPRPNNRPRRPRPRRPRPRPRPRPRPNRPRRPRRPRPREPRPRPREPREPWORRPRENER

chr9
chrl7
chrl
chr7
chr12
chr9
chrl4
chr3
chrX
chr9
chr3
chrl5
chré
chr2
chrll
chr2
chrll
chr7
chrll
chr22
chr20
chr10
chrl
chr4
chr21
chrl3
chr19
chr5
chr21
chrl4
chrX
chr19
chrs
chr8
chr10
chr3
chr10
chr3
chr20
chrl
chrl5
chrl
chrl3



CORO7-PAM16
DAGLA
CNPY1
ZSCAN1
PLEKHG1
MICAL3
RYR2
ATG4B
CAMTA1
TNIP2
SH3RF3
UGT1A6
KCNJ15
COPS4
FUTS8
SYS1-DBNDD2
B3GALT6
CLPTM1
ASPSCR1
PDSS1
CDC42SE2
SEL1L3
NRXN3
ERCCS8
AP1IM1
PTPRG
CHID1
USP48
RBM25
TNFRSF19
GGT1
NTNG1
FAMB3E
CMTM2
PIGN
DOK®6
KCTDS8
INTS1
PDGFRL
SLC45A1
BIN1
LOC100286922
KHDC1

PRPRPRPRPWORPRNRPRRPRPREPRPREPNNRPRPNRPRRPRPREPNRNNRPRPREPRPRPREPREPRPARPRNNRPNEREDNR

chrl6
chrll
chr7
chr19
chré
chr22
chrl
chr2
chrl
chr4
chr2
chr2
chr21
chr4
chrl4
chr20
chrl
chr19
chrl7
chr10
chrs
chr4
chrl4
chr5
chr19
chr3
chrll
chrl
chrl4
chrl3
chr22
chrl
chr19
chrl6
chr18
chrl8
chr4
chr7
chr8
chrl
chr2
chr2
chré



CYGB
ITIH3
CCDC85C
PLEKHG4B
LINCO0693
STX8
METTLS
WWOX
EIF4G3
TRPM4
ADAMTS17
TIMD4

LOC100133669

DENND1A
PARVG
MIR548Al
PRDM16
GIPC2
XKR4
AP2A2
MIR143HG
CHD1
LRRC4B
AGAP1
DDX12P
ZNF578
LRRC20
TMPRSS11F
USP35
SFMBT1
CTNND1
CLYBL
PRCD
ADAMTS?2
CNTLN
PDZD4
PHIP
RTN4RL1
NAGPA
MMP17
DET1
COTL1
MAFK

PNRPARNRPRRPRRPRWORPRWRNRPRRPRPRPRPRPRPRPREPNRRPRRPRPRPRPRPRPRERNRPRRPRPRPREPRENER

chrl7
chr3
chrl4
chr5
chr3
chrl7
chr2
chrl6
chrl
chr19
chrl5
chr5
chr8
chr9
chr22
chrl4
chrl
chrl
chr8
chrll
chrs
chr5
chr19
chr2
chr12
chr19
chr10
chr4
chrll
chr3
chrll
chrl3
chrl7
chr5
chr9
chrX
chré
chrl7
chrl6
chrl2
chrl5
chrl6
chr7



KRT72
MIR5095
ANKRD30BL
EFHAL
PRTG
CRELD?2
MGAT4C
RGS6
SLC25A25
N4BP3
CTSD
ADCY3
GLTSCRIL
YEATS?2
TTC7B
CDH18
cuL1
AGAP1
FAM71E1
LINGO?2
SYNPR
PEBP4
MADCAM1
TGS1
COL26A1
LINC00840
SNX27
LOC286059
CPA6
ZNF280C
NFASC
MOK
PPFIAL
SYT2
BCYRN1
DAG1
KIAA1217
LPHN1
PQLC1
GRM4
CACNA1LA
TRAPPCS
UGT1A8

PRPRPRPNNRPRPRRPNRPRRPRRPRRPRPRPRPRPRPREPRPRPRPORNRPNRPRRPRPRPNOWCORRPREPRPREPNEREN

chr12
chr20
chr2
chrl3
chrl5
chr22
chr12
chrl4
chr9
chr5
chrll
chr2
chré
chr3
chrl4
chr5
chr7
chr2
chr19
chr9
chr3
chr8
chr19
chr8
chr7
chr10
chrl
chr8
chr8
chrX
chrl
chrl4
chrll
chrl
chrX
chr3
chr10
chr19
chr18
chré
chr19
chrl8
chr2



P2RX4
LINCO0674
ITGAL
GNG7
ISY1-RAB43
CDT1
LOXL3
MBOAT1
CTPS2
PATZ1

C150rf38-AP3S2

WDR72
C16o0rf45
LOC283692
MYO7B
KIAA1614
GNB1L
MSRA
AQP1
FAMS83A
AGBL1
AKAP13
CACNALC
PLEKHH1
ZNF284
FAM53B
CDK14
SLC9A9
TAF4
MACROD1
CPNE7
NEK1
HSPA7
BTBD16
BRD1
CTBP1
FAM53A
LOC729852
GPR125
KIF1A
TMEMS8A
TMEM44
TSNARE1

NRPRRPRRPRRPRUORRPRPRPRRPRPRPREPNRPRRPRPRPRPREPNRPRRPRPRPREPRERNNRRRPRPREPRPRPRERRERSR

chr12
chrl7
chrl6
chr19
chr3
chrl6
chr2
chré
chrX
chr22
chrl5
chrl5
chrl6
chrl5
chr2
chrl
chr22
chr8
chr7
chr8
chrl5
chrl5
chr12
chrl4
chr19
chr10
chr7
chr3
chr20
chrll
chrl6
chr4
chrl
chr10
chr22
chr4
chr4
chr7
chr4
chr2
chrl6
chr3
chr8



SRSF4
DNAH17
PCDH9
RBMS3
C220rf34
ESR2
MECOM
TRIM25
SLC39A6
KALRN
FAR1

ZNF664-FAM101A

JAK1
TCF7L1
TMED10
CCNG1
FRMD5
CHEK?2
COLEC11
LRRTM4
ZNF890P
COL25A1
UBE2H
LRRC4C
LRRC15
CCDC88C
IRF2
CORO7
GFOD1
PLIN3
GLB1
KIAA2026
Cl6orf62
RPF2
C20rf83
LOC100873065
LINC00673
IFNAR1
RPS6KA2
SAMD1
SNX14
CCDC113
AHRR

PR RPRRPRRPRPRPRRPRPNRPRRPRRPRRPRPRPRPRPRPRPRPRPRPRPORPRPRPRRPRPRPREPRPRPREPREPRPRRPREPNERSR

chrl
chrl7
chrl3
chr3
chr22
chrl4
chr3
chrl7
chr18
chr3
chrll
chrl2
chrl
chr2
chrl4
chr5
chrl5
chr22
chr2
chr2
chr7
chr4
chr7
chrll
chr3
chrl4
chr4
chrl6
chré
chr19
chr3
chr9
chrl6
chré
chr2
chrX
chrl7
chr21
chré
chr19
chré
chrl6
chrbs



CUL3
C2CD2
H6PD
ANKRD24
RIN1
UGT1A5
D2HGDH
PMF1
LINC00162
ADNP2
TOM1L1
FLT4
EFR3B
ANKFY1
R3HCCI1L
GABBR?2
ABLIM2
TUBB3
GLT1D1
ZNF169
C9orfl114
TMEMG3A
ABCB5
NEBL
LAMA4
GPATCHS
MACROD2
SYT1
SVIL
FGF13
FBXL20
Clorf106
CMPK1
KIRRELS3
MSH2
FAM211B
POC1B
CDH1
CTNND2
CNOT1
GPR98
LOC100128946
BOC

P WONRPRRPRRPRPRRPRRPRPNRPRRPRNRPRPRRPRRPRPREPRPRRPRPRERRERRERRERR

[EEN

RPRPRRPNRPRRPRPRRRPRPREREN

chr2
chr21
chrl
chr19
chrll
chr2
chr2
chrl
chr21
chrl8
chrl7
chr5
chr2
chrl7
chr10
chr9
chr4
chrl6
chr12
chr9
chr9
chrl
chr7
chr10
chré
chrl7
chr20
chrl2
chr10
chrX
chrl7
chrl
chrl
chrll
chr2
chr22
chr12
chrl6
chrbs
chrl6
chrbs
chr22
chr3



MUC17
MLF1
MRC2
BTBD2
BICD1
GASG6
ASCL3
RPTOR
ZBTB46
MACROD?2
DNALA4
CDH3
ADCKS
SUV420H2
PLD5
STK25
MIR548AN
AP3S2
CHODL
BPTF
COL14A1
FLJ33534
PVRL1
SORCS2
CACNA1H
LIN54
LDLRADA4
SEC14L1
PCNXL2
TCF20
VGLL4
LYPDG6B
AGPS
B4GALT1
KIAA1755
PTPRS
IFNL4
NUBPL
NUDCD1
RTFDC1
SLC12A3
EML1
NELFB

PR RPRRPRRPRPRPRPRONRPRRPRPRPREPNRPRURRPRRPRPRPRPRRPRPRPREPRPRPREPREIAMNRPWORMNMNRRRERSR

chr7
chr3
chrl7
chr19
chr12
chrl3
chrll
chrl7
chr20
chr20
chr22
chrl6
chrl
chr19
chrl
chr2
chr13
chrl5
chr21
chrl7
chr8
chr2
chrll
chr4
chrl6
chr4
chr18
chrl7
chrl
chr22
chr3
chr2
chr2
chr9
chr20
chr19
chr19
chrl4
chr8
chr20
chrl6
chrl4
chr9



DCTN2
FBLN1
ERMAP
SEC14L5
MIPEP
SYNGR3
SMC1B
PDZD2
ASAP1
NPEPL1
NMT1
RREB1
STK3
GPHN
SPON1
ASIC4
HAUSY
ADARB2-AS1
POUA4F1-AS1
KIAA2022
MICALL?Z2
RAB40C
VSX2
MYO9B
LOC550113
LYRM4
PARK2
KCNK17
EPHA2
SMOX
HIBCH
ZNF804A
TBC1D30
KLHL21
PTPRE
MTMRG6
UGT1A10
ANO1
ACAP3
C6orf147
TSPAN9
CLSTNZ2
MRPL45P2

NNRPRPNNRPRRRPRRPRPRPRPRPRPNNRPRRPRPRPRPRPREPREPRENRPRPONRPREPREPNRPREPREPRERNRNER

chr12
chr22
chrl
chrl6
chrl3
chrl6
chr22
chr5
chr8
chr20
chrl7
chré
chr8
chrl4
chrll
chr2
chrX
chr10
chrl3
chrX
chr7
chrl6
chrl4
chr19
chr4
chré
chré
chré
chrl
chr20
chr2
chr2
chr12
chrl
chr10
chrl3
chr2
chrll
chrl
chré
chr12
chr3
chrl7



UVSSA
SMADG6
ST3GAL1
EPB41L2
SLCO2B1
C1QTNF2
GRM5
SDK1
MAP2K2
EHMT1
KIAA1432
PIAS4
TMCO3
SLC36A1
COL23A1
DMD
PRKAR1B
ARL2-SNX15
TMPRSS15
CHMP6
TNRC18
PTPRN2
AASDH
MAD1L1
CABP1
CCT3
EYA2
VPS33A
NINL
ANP32B
PRR12
MKLN1
B4GALNTA4
ARHGEF10
MOB2
RAB43
PIEZO1
EIF2AK4
DLGAP3
RSPH9
FAM19A5
UMODL1
DLEUY

NFRPRPRRPRRPRRPNRNRPRPRPRRPRPNRPRRPRPRPORPRORPRRPRPRRPRPRPOWRRPRENRNRPRRPRPREPRERERN

chr4
chrl5
chr8
chré
chrll
chr5
chrll
chr7
chr19
chr9
chr9
chr19
chrl3
chr5
chrb5
chrX
chr7
chrll
chr21
chrl7
chr7
chr7
chr4
chr7
chr12
chrl
chr20
chrl2
chr20
chr9
chr19
chr7
chrll
chr8
chrll
chr3
chrl6
chrl5
chrl
chré
chr22
chr21
chrl3



GTF2IRD1
HMMR
TNFAIP2
SLCO5A1
CAMSAP3
TLL2
BEND2
ITGBL1
AP3B2
PIK3R5
DLGAP2
ERICH1-AS1
JAG2
MORN1
STK17B
NT5C3
SSuU72
ZNF7
KCNA2
ATP9B
SEC14L1
INF2
CSMD1
DYSF
PCSK5
SEPSECS
DNAH8
EHD1

SKI

KAZN
UGT1A3
HDAC4
CITA
RHPN1-AS1
NR5A2
C7orf50
BCL7A
APAF1
MEGF6
UHRF1BP1L
YIF1B
MTOR
CRISPLD2

PRPNRPRWRPRRPRRPRRPRPRPNRPRNRPRPWORPREPNRNRPRRPRRPRPRPRURPWORRPRRPRPREPRPRPRERRERESR

chr7
chr5
chrl4
chr8
chr19
chr10
chrX
chrl3
chrl5
chrl7
chr8
chr8
chrl4
chrl
chr2
chr7
chrl
chr8
chrl
chrl8
chrl7
chrl4
chr8
chr2
chr9
chr4
chré
chrll
chrl
chrl
chr2
chr2
chrl6
chr8
chrl
chr7
chr12
chrl2
chrl
chrl2
chr19
chrl
chrl6



MASP2
FLG
MCF2L
CHMP2A
HK1
MAEA
APBA3
TRA2A
FAM213B
IL20RA
CPT1A
SOGA3
MIR548F5
NPR3
NEURL4
FHIT
XRCC4
PITPNC1
LSP1
SNAPC5
BSN
QSOX2
GPR68
AFMID
CDAN1
GAPVD1
POR
PCSK6
DKK4
C3orf20
NAALADL2
ANO2
ITPR2
MKL2
TERT
TAZ
GPR133
SORCS1
TGFBRAP1
FCHO1
KIF26B
NCAM2
RXRA

NNNRPRRPNWRRPRRPRPAMNVNRPRPRPRPRPRPRPRPRPRPRPRPRPRPREPREPNORRPREPNRPRRPRPRPREPRENER

chrl
chrl
chrl3
chr19
chr10
chr4
chr19
chr7
chrl
chré
chrll
chré
chrl3
chr5
chrl7
chr3
chrs
chrl7
chrll
chrl5
chr3
chr9
chrl4
chrl7
chrl5
chr9
chr7
chrl5
chr8
chr3
chr3
chrl2
chr12
chrl6
chrs
chrX
chr12
chr10
chr2
chr19
chrl
chr21
chr9



TUFT1
ANP32E
EXD3
PDE1A
CEP112
BNC2
ZNF175

URGCP-MRPS24

SHANK?2
ESPL1
GABRB1
Clorf65
COLEC11
KAZN
CACNA1B
PCCA
NXN
GALNTL®6
RGS12
HIVEP3
KIAA1751
KIF19
NRG3
TMEMA45B
COL17A1
DNMT3B
PCDHBS
KCNG2
AGO?2
KLHL6
SLC51A
STK11
MAD2L2
JARID2
TMX2-CTNND1
DNAJB13
KCNG4
KIF17
TBCD
FRMD1
HEPHL1
FAM32A
VGLL4

NNRPNNRPRRPRRPRRPRPRPRRPRPRPREPRPNNRPRRPRPRPRPRPREPNNRPRPRPRPRPREPREPRERNRPEPNNRPRRENER

chrl
chrl
chr9
chr2
chrl7
chr9
chr19
chr7
chrll
chrl2
chr4
chrl
chr2
chrl
chr9
chrl3
chrl7
chr4
chr4
chrl
chrl
chrl7
chr10
chrll
chr10
chr20
chrs
chrl8
chr8
chr3
chr3
chr19
chrl
chré
chrll
chrll
chrl6
chrl
chrl7
chré
chrll
chr19
chr3



PACSIN1
LINC00351
NFATC1
FAM101A
HTT
ACSL6
RERE
ABO
PLA2G3
AIDA
CPNE5
MAN2B2
SMOC1
C140rf178
APOC1
SLC2A6
NCS1
LOC285577
TXNRD2
IDO2

ARHGAP19-SLIT1

SOHLH1
CHST15
WDR19
TSPAN2
ADARB?2
ARHGAP19
C200rf196
RAB36
RNF165
DOK2
RABLG6
CXCR3
ST6GAL2
YWHAE
DPP6
SMOC2
CSEI1L
SMIM5
NBEA
LOC339166
CDH6
ARVCF

PRPRPWRRPNRPRNRPRPRPRPRPORRPRARNRRPRPRPRRPRRPRRPRPRPRRPRRPRPRIERRPRRPREPRPRPREPRERSR

chré
chrl3
chr18
chrl2
chr4
chr5
chrl
chr9
chr22
chrl
chré
chr4
chrl4
chrl4
chr19
chr9
chr9
chr5
chr22
chr8
chr10
chr9
chr10
chr4
chrl
chr10
chr10
chr20
chr22
chrl8
chr8
chr9
chrX
chr2
chrl7
chr7
chré
chr20
chrl7
chrl3
chrl7
chr5
chr22



TNC
NRP2
CDH13
DHRS4L1
GRK5
UGT1A9
LARGE
ENGASE
CDKAL1
EPB41L4B
SLC12A7
TLR8-AS1
BCKDK
NBL1
TXLNA
DOTI1L
CAMK1D
TNXB
DIRAS1
TIP2
ADAMTS2
PXDNL
MND1
RBFOX1
CPPED1
SAMD3
FAM129C
MIR17HG
GRIK1-AS1
ANKRD13C
LHPP
GAK
TFCP2
HSF1
FERMT1
ITPK1
EPS15L1
RIMBP2
DHX37
CACNA1D
DYSF
ADAMTS20
DPH1

PRPNRPNMNNRPRPRRPRPRPNRNRPRPRPRPRPEPREPNNNRPRRPRPONRRPRPRPRENRPRRPNRRPREPREEREN

chr9
chr2
chrl6
chrl4
chr10
chr2
chr22
chrl7
chré
chr9
chrbs
chrX
chrl6
chrl
chrl
chr19
chr10
chré
chr19
chr9
chrs
chr8
chr4
chrl6
chrl6
chré
chr19
chrl3
chr21
chrl
chr10
chr4
chr12
chr8
chr20
chrl4
chr19
chrl2
chr12
chr3
chr2
chrl2
chrl7



PLAUR
ATP8A2
COL6A2
MLLT1
ARHGAP9
SLC15A4
SBF1
KCNN3
DGCR2
TNFRSF8
RPRD2
FIBCD1
MECOM
ALPK2
TMEM198
PIEZO2
CUX1
FRMPD4

PO RRPRRPNDMRRPRPRPRPRRPREPNRRPR

chr19
chrl3
chr21
chr19
chr12
chrl2
chr22
chrl
chr22
chrl
chrl
chr9
chr3
chrl8
chr2
chrl8
chr7
chrX



site locations
219328681,219404207
57889227

44515804

119594662

35502532

41050290

22204506

146030084

4622638

161500455

59992426

74711409

88920677

60816889

171793585

3533273
38554304,38697052,38697053
31059156

607040
156878419,156878421,156883491
229683263

84514963

14506631

31261857
125287393,125287394
56845938
204417023,204436065
113398928

6143145

16126820

73635178
183713815,183713816
212566718

10995039
1584078,1587041
17449381

120798926

50935283

19411480

7671606

53218181

79134665



22345991

135389134

25202891

135679280

56372979

91609462

144461039

55105191
3255736,3255741
80508538
61547236,61547237
101903335,101915394
96580857
138973585,138974330
197665044
234394486
134423349,134550099
274107

76762264

232933589

23848310

42568439

113702376
151998404
93598438,93602036
105480533
219186591
40501478,40507830
68831858

21892980
14712665,14712697
120150195

14260075

73767858
143165992,143111464,143208214
1943118

57274149
112525024,112525031
45123944

2041154

4043240
60283593,59832996,59866519,60454333,60454374
234663626



74097118
156189625
233566677
136648854
47074257
15576600
18517936
180540908
72949954
30510532
117883900
32909180
56732799,56733571
2810246

89968426
91762260

8278123

19558246
10543484
195925355
145687183
148904623,148904794,148909758
2798848
68821860,68853503
219691685,219691758
63543646
73595712
44280703,44290375
43598340
214822,226491
1492198
2291790,2293508
96379614

4453998
186536056
135341790,135341794
1114171

32527610
234663626
8993970
8595660,8595688
2131565,2131578
92934607



201475722
214490660

779687

101380931
140930848,140968750
67089494

88991154
62955265,62990409
57080660
18281728,18398207,18459859
60283593,60454333,60454374
42990074

42473603

31128568

23995795

179145862
29516485,29452378
33168604

39624043

27886902
6384299,6869494
4223453
42492062,42492104
31503149

1148048

89498970
136778878,136665987
16794914

23155335

128357764
119898276,119898281
4945917

125854390
134681693

10660427

10572060

128587817

30747191
131323099,131323100,131316315,131320233
6681743

47768048

247582755
16269140,16269141



139905818
48689798,48689799
19978899
43923161
83246130
133906248,133906955,133906956
36975759
119533732
9480685
133593565
65412778
27128732
168474308
159519451
1464589
141337137,142022616
30470360
31991266
44330555
46839894
43044775
67854284
26578979
188918166
45941327
51417503,51417534
547559

176484225
17725744
74646222
29784212,28765650
48205286
54671147
143747271
444996,670243
27421654
132976407
41962818,41882537
41159390,41249375
34642383
33609541,33993318
2522201,2522203
114432861



4435161
61490244,61456424,61458594,61494325
155323907
58545712,58545730
151085415
18398207,18459859
237382689,237263846
242584161
7633798,7114720,7639870,7742833
2743980
109973837
234663626
39631463
83977812
65979455
44023437

1168532
45488093,45490426
79959659
27015760,27015761
130638028
25853367
79562574
60192106
16335739,16339715
61615095

888631
22100962,22100963
73526987,73580257
24155527
24983263
108011590
49106994
66613524
59803822
67361031,67355844
44421784
1532399,1534145,1534146
17453738

8392394
127861446
234663626
74009153



74529576
52837554,52837614
100026843

163768

28668377

9465495
172265745
78357293
21134595,21134596
49669421
100667714
156367299
144081249
126682467
44596205
29968344

3279800

78516538
56295504
1001560,1002229
148807225
98259396
51051276
236754256
9588490

52985695
72083976
68932568
77903267
53000108,53000115
57552264
100545379,100260559,100260560
74529576
178701724,178576680,178689460
17290868
153073318
79701971
1841741,1921953
5075224
132329206,132326291,132334754,132334766
89067474
84608934,84615224
1574811



52995043,52995070
55965167
133014095,133014097
22069818

55917965

50318505

86995791

72793575
130845150,130841923,130842141
177548186,177548195,177548237
1777815,1778321
25064191

42805236

183493990

91024464
19573547,19573576
148480233
236754256,237021344
50974035
28476494,28476508,28476562
63269641

22749343

502552

56736652

101119953

44373190

151615685

22927142

68454160

129385813
204828056
102733210

70194623
202638788,202638789
70837080

49517215

24832885
14260075,14310797
77674633,77683125
34101235

13397703

29457371

234663626



121661688
66130534
30503727

2601809
128828168
88871361
74774061
20116177
16698090
31724358
90425672
53833078,53833132
15636141,15636155
83338891
128367090
180897569
19796766
10280165
30955122
124219472,124219538
87267293
86184442

2206970

68045840
44585591
126320737
90808839,90808842
143207127
60598912
63836680
89656043
170435428
161575910
124089034
50209854
1222300,1222301,1224540,1224647,1227951
1649416

7836123

22499723
241686408

427782

194324731
143333487,143358298



29485475
76565604
67197164,67197166
29503557
50044252
64774314
168839060
54972399
33697759
123982970
13695712
124799642
65415951
85517291
75621019
162870234
44305058
29101828
3645428,3648757,3660867
77379705
5175313
109933638
129534618
40459032
194077617
91775504
185311568
4435161
13430489
4854735
33128890
5952240
19656650
111342297,111313236
228491298
22527642
70526843
34711337
167196063
14200242
86280873
58300770
435782



225394812
43318993

9323909

4190586

66099987
234663626
242707659
156189625
46424361
77879657
53013356
180043387
25347469

4165347

99912060
101226215,101226340
8019279

90001561
129417210,129452098
97036140
131590069
226057689
20749914
21183608
112505108
42552831
15984559,15984564
79368458,79368495,79368511
29780291
138136474,138277060,138277067,138277085,138277122,138277128,138277131,13827715I
37549199,37552988
200863771
47828187
126453648
47653645
24983263
89897387
68787529
11139358
58610256,58610257
89896790
49277055
112991312



100684925

158319418

60728953

2000129

32528150
114555024,114555065,114558565,114558566
8959545
78597523,78683458,78793474
62432152
14423492,14423493,15984559,15984564
39178374

68696638

227146132

55856850

242252838

242436237

100043086

90425672

19636791

65867128

121164388

11264485

119574608

7498481
1211221,1235312,1235322,1252217,1252243
83896149
13491894,13571929
75185899

233399444

42574830

11611732

149980430

178331204
33132490,33132491
36849007,36849086,36849087
5238770

39737866

32180470

110343617

55062871

56947979

100402814

140160085



57925285
45978046,45981447
43296117
5038242,5047168
24341072

2041493

45807905

31884043
131069818,131427223
57274149

43185498

7223662
99627094,99751599
67139912,67142112,67142113
14099081

220401322
152746484,152746485
1590438

78969375

74102054

1474475

651516

74723439

17188322

68932568

5154846
162254655,162947410
39271537,39271538
16455051

4154830

191150856
185528075

65269045

6658769

129827032

25825573

234663626
69971133,69979164
1229850,1229860
74009153

3227545
139715360,140060540
45565093,45565384



1354210,1362912
66998856

134474148
131245620

74879862

159789608

88619806
3389435,3918065
4094774
140653360,140652571
5683494

4028690

114166775
150834304,150834312,150834359
177741111,177808674,177808675,177968358,177968359,177987647
32603677

655047

64790137

19660981

78971536

5427651
157413204,157455195,157700218,157933157,158109457,158240238,158240243,15824025
57249091
2020993,2020994,2141237,2237198,2190451,2190452
121088884
156293490

45543675

122725870
25441432,25441935
100750835

50105239

130918981

372156

1790861
1777815,1778321
128828168
88793822,88797567
40314967

35369244

43620020

49146962

43493133
51417503,51417534



73982269

162896152

103595564

70604210

7663229

98131430

18236885

102277204

83338891

8789358

1496555
748829,872324,1061073
105622189,105622204,105622207,105622212,105622216,105622218,105622238,10562224
2310576,2258323,2267385,2267568,2267637
197034009

33096643

1487836

146068321

111144026

76910759
75170673,75185899
105162256
3823354,3828373
71797711

78820926

25158222
38849546,38865411,38865415
64621469

2214430
15127614,15258423
234663626
239997710,240270095
11006702

144449706

200083183

1100693

122471367

99112078
3413504,3450637,3493818
100518917
38794450,38794465
11179484

84872049



11094202
152276148,152286107
113705141

59064635

71156732

1320118

3750867

23546609
2522201,2522203
137337215

68565904

127827913
36120888,36101742,36227031
32770312,32770392
71222875

60004440

82429891

65659467

1887530

66789157

49701981

139101770

91717962

76198457

43017917

128073095

75611354

101915394

42232916

14808428
174850766,174850843
5998344,5998328,5998366,5998367
26924516

14327296

1264941

153648928
131519660,131521885,131549814
108554540,108715748
105923990

17899267
245328353,245381025
22385757,22385820
137288499,137308241



151527035
150194484,150202102
140278361
183363989
63859606,63859699
16787669,16787670
52086350
43923161
70425842,70425843
53665648
47380657
223566798
3660867

15258423
141002309
101106210

846798
173103159,173030020
3423441

41984584

1898937

72350966
84442915
129702080
105815572
31353414,31353415
140559639
77629328
141569176
183260073
195955761
1219701

11737881
15263009
57552264
73669043
84256410
21035108
80829706,80895531
168474308,168479602
93833054
16298268,16298269
11687184,11611732



34466126
85965696
77240602
124799642
3234979
131327896
8421091
136131436
31533965
222873966
36755667

6592474

70397475
78233344
45421742
136340458
132947536
3491082

19916706
39835886
99047711
138586239
125836294
39186109,39233975
115604657
1382459,1590438,1643950,1476732
99047711

5741195
23505467,23505575,23505616
43969528
21770371
139715786
70837080
107459731
1252535,1252536
154585884
168918740,168928224
47678291
73635178
36120888,36101742,36227031
5802998

31302287
19959365



117846079,117846080
206551978

83679983

24507010

121191208
234663626
33729283,34060801
77084652

20832165
112049875,112021706
1104733

12924035

31121792

19978899

32647982
2198844,2226675
12412836,12412837,12739548
32046943

2716530

71779902
178701724,178689460
52317473,52317474
154302293

6869494

12777971

130608855

17656840

92005136

31128568
70775172,70815636
126290561
878078,889943
51513353

145525404

6062988

93567990

16475386
130989049,130935954
125448959,125455371
53534199
71797711,71692546
43864935

1942860



44166374

26087655

47546166

6213311,6213321

57872957

129280064

50894847

154694024

19025380

12188481

150423967
133785745,133787347,133789012,133794455
168839060,169039199

56155967

220411703

11023984
101649441,101694275,101848789,101858142,101892327
12602043

































5,138277167,138277332,138277338,138285521,138285529












3,105622249,105622272,105622280



Gene name
MARS
POLDIP3
ADAMTS2
GRAMDI1A
SPTBN4
SNRPN
TBC1D30
TACC2
PSME3
RPS6KB1
PRKAG3
ARRB2
MAP3K4
PRKX
BCL2
DIP2C
GLT1D1
UGT1AS8
STIM1
CCT5
UBAC1
MTRF1L
C200rf196
KIAA1609
CD97
PIK3C2B
SLC22A18
KCNAB2
UNC79
ABCC5
TPST2
TAF2
MYH7
RPS6KA2
C1l4o0rf159
HSPB2-C1l11lorf52
RGS12
FGF13
LRP12
UGT1A4
RTDR1
KRT72

number of high covariance sites

PP WRONRRRPRPRPRPNNRPRRPRPNNRPRPRPRRPRPRPRPRORNRPRRPRRPRPREPRPRRPREPREPRRPRERRERSR

chromosome
chr12
chr22
chrbs
chr19
chr19
chrl5
chr12
chr10
chrl7
chrl7
chr2
chrl7
chré
chrX
chr18
chr10
chr12
chr2
chrll
chr5
chr9
chré
chr20
chrl6
chr19
chrl
chrll
chrl
chrl4
chr3
chr22
chr8
chrl4
chré
chrl4
chrll
chr4
chrX
chr8
chr2
chr22
chrl2



MYO7B
LINC00616
IQCG
STOX2
PRKAR1B
DIS3L2
ZNF213
Pl14K2B
LDLRAD3
PRSS21
MIR548F5
RAP1GAP2
FAM178B
BCOR
MACROD2
FLVCR1
OCLN
ALPL

TUB
Clorfl59
LOC100507373
STX16-NPEPL1
UGT1A6
BOC
GALK2
RNF26
FGGY
TTLL1O
ZNF516
PMF1-BGLAP
PRR5
CDK16
MLLT1
GIGYF2
GRAMD4
PEAR1
ST3GAL1
TSHZ1
PKD1L2
KBTBD2
C200rf85
NCAM2
MICAL3

PRPNRRPRPRPNRPRPORRPRRPRPRPRPRPRPRPORPRPRRPRRPRPRPRUORRPRPNRRPRPREPRPRPREPRENER

chr2
chr4
chr3
chr4
chr7
chr2
chrl6
chr4
chrll
chrl6
chrl3
chrl7
chr2
chrX
chr20
chrl
chrs
chrl
chrll
chrl
chr19
chr20
chr2
chr3
chrl5
chrll
chrl
chrl
chr18
chrl
chr22
chrX
chr19
chr2
chr22
chrl
chr8
chrl8
chrl6
chr7
chr20
chr21
chr22



TLL2
IL12RB1
FBXL17
SERHL2
KAZN
LOC728431
ZDHHC19
B4AGALT1
DMD
ASIC2
TPCN2
RPTOR
MYO15B
WDR4
NAALADL2
FAM20C
SNX8
DKK3
RAB36
GAD1
NTN1
AP3D1
AOX1
WDSUBL1
ATP11A
HAGHL
MORN1
RAB35
DMD
INTS1
ATP9A
POLR2A
COLEC11
FAM109B
CTBP1-AS1
CANX
SENP5
PPP4R1L
TTC40
KCNQ1
PLXNB3
TMBIM1

LOC100132273

chr10
chr19
chrbs
chr22
chrl
chrl
chr3
chr9
chrX
chrl7
chrll
chrl7
chrl7
chr21
chr3
chr7
chr7
chrll
chr22
chr2
chrl7
chr19
chr2
chr2
chrl3
chrl6
chrl
chrl2
chrX
chr7
chr20
chrl7
chr2
chr22
chr4
chr5
chr3
chr20
chr10
chrll
chrX
chr2
chr22



SELM
RNGTT
CLEC17A
KCND3
DLEU7
UHRF1
C1QL3
LOC653712
SRCAP
HSH2D
WDR5
URGCP
PCDHBS
FADS?2
GAS6
BRD1
NR1I2
ABL1
MAGI1
FRMD1
MGMT
SYNGR1
ALX4
HNF4A
RYR1
CMC1
CTNNA3
TSPEAR
CRISPLD2
ABCC1
LIN52
PDZRN3
MRPL28
ULK4
NCOR?2
PCDH19
SPTB
SRSF4
MMP25
TMED10
CNPY1
CAMTAL
ABCA13

P WRNRPRRPRPNRNRPRRPRRPRRPRPRPRPRPRPRPRPRRPRPRPRPRRPRPRPREPRPRPREPRENRPRPNRREPNNERER

chr22
chré
chr19
chrl
chrl3
chr19
chr10
chr3
chrl6
chr19
chr9
chr7
chrbs
chrll
chrl3
chr22
chr3
chr9
chr3
chré
chr10
chr22
chrll
chr20
chr19
chr3
chr10
chr21
chrl6
chrl6
chrl4
chr3
chrl6
chr3
chr12
chrX
chrl4
chrl
chrl6
chrl4
chr7
chrl
chr7



DNMT1
PTPRN2
LAMC3
BAZ1A
AGAP1
ARMCX4
LYRM7
PLD5
PDSS1
SH2D4B
CDC42SE2
NUBPL
ERCCS8
FIBCD1
NBEA
CNTNAP2
SLC36A1
TNFRSF19
LOC440970
9-Sep
SIPA1L3
PIGN
CNOT1
RPF2
ZNF282
CDH4
SNX27
DYSF
LARGE
KHDC1
PIK3R4
USP37
PNKD
ATAD3C
Céorf147
WWOX
PCSK6
EIF4G3
TMX2-CTNND1
AHRR
ZMAT4
PLOD1
LOC100133669

PRPRPNRPNNRPRRPRPNRRPRPNRPRPNMNNRPRORNNRREPNRPNNRPRPREPNNRRPRRRERREOOR

chr19
chr7
chr9
chrl4
chr2
chrX
chrbs
chrl
chr10
chr10
chrbs
chrl4
chrbs
chr9
chrl3
chr7
chrs
chrl3
chr3
chrl7
chr19
chrl8
chrl6
chré
chr7
chr20
chrl
chr2
chr22
chré
chr3
chr2
chr2
chrl
chré
chrl6
chrl5
chrl
chrll
chrb5
chr8
chrl
chr8



MIR548Al
RTN4RL1
NFATC1
RGS10
SLC45A1
DDX12P
COL6A2
FAM83A
ZNF578
LRRC20
FBXL20
DGCR2
CTNND1
CLYBL
ZNF280C
CDK11B
ERICH1-AS1
KDM4B
MRTO4
LAMAS
KANK1
NLRP2
NAGPA
DET1
COTL1
MAFK
DSCAML1
EFHAL
CPN2
SLC7A9
GABRD
CRELD2
MGAT4C
CTSD
ADCY3
YEATS2
9-Sep
cuL1l
DRAM1
BAIAP2
ROR2
SYT2
KDM4C

PNRPNRPRRPRPRPRPNRPRPRPRPRPREPNRPRNRPRPNRPWORRPRRPRPRPWORRPREPRPRPREPNRRPRP,WRR

chrl4
chrl7
chr18
chr10
chrl
chrl2
chr21
chr8
chr19
chr10
chrl7
chr22
chrll
chrl3
chrX
chrl
chr8
chr19
chrl
chr20
chr9
chr19
chrl6
chrl5
chrl6
chr7
chrll
chrl3
chr3
chr19
chrl
chr22
chr12
chrll
chr2
chr3
chrl7
chr7
chr12
chrl7
chr9
chrl
chr9



TGS1
LDLRAD4
GCH1
C7orf10
WBSCR17
TBCD
FAM189A2
MYRF
TMEM184A
GPC1
ZBTB11
HELZ2
Clorfo4
LINC00478
ATP8B4
GRM3
RTL1
XKR6
BCYRN1
DAG1
KIAA1217
PQLC1
ZFP82
P2RX4
JRK
CSMD1
DTNB
FOXP1
ZNF517
CYFIP1
FAM187B
LHX6
UGT1A10
TAF1C
MSRA
AQP1
ARHGAPS8
PTPRS
AKAP13
ZNF284
MED29
LINC00523
R3HDM4

PR RPRRPRPNRPRPRPNWORRPRRPRPREPRPNRPRPRPNRPRPRPRPRPREPNRNRPREPREPNNRPRRRPRERRRR

chr8
chrl8
chrl4
chr7
chr7
chrl7
chr9
chrll
chr7
chr2
chr3
chr20
chrl
chr21
chrl5
chr7
chrl4
chr8
chrX
chr3
chr10
chrl8
chr19
chrl2
chr8
chr8
chr2
chr3
chr8
chrl5
chr19
chr9
chr2
chrl6
chr8
chr7
chr22
chr19
chrl5
chr19
chr19
chrl4
chr19



TRDN
TAF4
ART3
CPNE7
SBNO2
SHD
MAGIX
VPS26A
TMEMS8A
JOSD2
ABCC4
MMP17
DNAH17
PCDH9
ACTRT2
NRF1
RBMS3
MCF2L
BTBD2
NSMCE1
DKK4
FAT3
FAR1
TCF7L1
MACROD2
MAP3K12
NUDCD1
GTF2A1L
ZNF890P
CCDC102B
OBSCN
ZNF565
COL25A1
EHMT1
C20rf83
TFDP2
LRRC4C
LRRC15
CCDC88C
PCSK6
VDR
CTBP2
GFOD1

P WONRARRPRPRRPNRPRPRPRRPRPRPREPRPREPNRPRRPRRPRPRPRPRRPRPREPRENRPRPREPRPRPRNDMNRNRRERR

chré
chr20
chr4
chrl6
chr19
chr19
chrX
chr10
chrl6
chr19
chrl3
chrl2
chrl7
chrl3
chrl
chr7
chr3
chrl3
chr19
chrl6
chr8
chrll
chrll
chr2
chr20
chrl2
chr8
chr2
chr7
chrl8
chrl
chr19
chr4
chr9
chr2
chr3
chrll
chr3
chrl4
chrl5
chr12
chr10
chré



GLB1
RADIL
DNAJB13

STON1-GTF2A1L
LINCO0673

IFNAR1
SNX14
PTPRM
CCDC113
MLL3
C1QTNF6
ANKRD24
RIN1
TCEAL2
PMF1
GOLGB1
SLITRK4
LRP1B
PTER

LOC100286922

ANKFY1
DOK®6

C150rf38-AP3S2

VIPR2
ENPP7
ABLIM2
CHD4
CLPSL1
DAGLA
GAS7
CDH12
HMHA1
ABCB5
ATG4B
ESR1
NOTCH1
FOXK2
NEBL
LAMA4
FAM69C
STK40
SVIL
SNX29

PRPNRPRRPRPNRRPRPRPRPRPRPURRPRRPRPREPRPNINRPRNRRPRPRPRPRPRPRPRIEPRPRRPRPREPRPRRPREPNERSR

chr3
chr7
chrll
chr2
chrl7
chr21
chré
chrl8
chrl6
chr7
chr22
chr19
chrll
chrX
chrl
chr3
chrX
chr2
chr10
chr2
chrl7
chrl8
chrl5
chr7
chrl7
chr4
chr12
chré
chrll
chrl7
chrbs
chr19
chr7
chr2
chré
chr9
chrl7
chr10
chré
chrl8
chrl
chr10
chrl6



LINC00840
POC1B
STK11
ZNF7
CNOT1
GPR98
B3GALT6
ACYP1
BTBD16
MUC17
MLF1
MRC2
GTF3C1
LRRTM4
UBE2H
COL5A3
CHFR
ABCA2
ADNP2
IFT140
GPC5
SUV420H2
ILLRAP
KIRREL3
PDE9A
JAG?2
RER1
MIR548AN
AP3S2
SULF2
BPTF
COL14A1
PRKCZ
PVRL1
IQSEC1
GATA4
CEP112
GEMIN?
KCNQ2
NRCAM
POR
PCNXL2
PCSK2

PRPNRPRNRPNRRPRPORRPRRPRPRPRPRURPRRPNRPRRPRPRPRRPRPRPRPRRPRRPRPRIEPRPRRPRPRERNRRERR

chr10
chrl2
chr19
chr8
chrl6
chr5
chrl
chrl4
chr10
chr7
chr3
chrl7
chrl6
chr2
chr7
chr19
chr12
chr9
chr18
chrl6
chr13
chr19
chr3
chrll
chr21
chrl4
chrl
chrl3
chrl5
chr20
chrl7
chr8
chrl
chrll
chr3
chr8
chrl7
chr19
chr20
chr7
chr7
chrl
chr20



VGLL4
SLC2A5
PDE12
IFNL4
NT5C3
MEGF6
LOC653160
EMC1
RHOH
SKI
CHSTS8
EML1
WDR90
DCTN2
MIPEP
STK3
SHANK?2
TXN2
ASAP1
RALYL
GALNTL®6
PKP4
SPON1
UGT1A9
HAUSY
SMOC1
TBC1D22A
PGS1
RAB40C
USP8
CAMK1D
LYRM4
CTBP1
RAB5B
AP1IM1
KCNK17
MAGEA4
WDR19
DDX1
HIBCH
PARVB
SLC7A5
EPHA1-AS1

PR RPRRPRRPRPRPNRPRPORRPRRPRPNRPRRPNWORWONRPRNRPRWORRRPRRPRPREPRPRPRPRERRRERRERSR

chr3
chrl
chr3
chr19
chr7
chrl
chrl
chrl
chr4
chrl
chr19
chrl4
chrl6
chrl2
chrl3
chr8
chrll
chr22
chr8
chr8
chr4
chr2
chrll
chr2
chrX
chrl4
chr22
chrl7
chrl6
chrl5
chr10
chré
chr4
chrl2
chr19
chré
chrX
chr4
chr2
chr2
chr22
chrl6
chr7



CUX1

ARHGAP19-SLIT1

UGT1A3
NPY
ANO1
Céorf123
MYH7B
ENPP6
MYO9B
ZNF483
MRPL45P2
SMADG6
ANKRD13C
EPB41L2
PLEKHG4B
RPL23AP53
C1QTNF2
GRM5
SH3BP2
TSPAN9
MAP2K2
KIF1A
CLCNY7
ATXN1
KIAA1432
TMCO3
GNAZ
DOTI1L
INPP5A
FAM19A5
EIF4A3
TMPRSS15
CHMP6
AP3M1
DIAPH2
COL23A1
UGT1A5
AP2A2
CABP1
ARHGEF9
CCT3
PARK2

PRR5-ARHGAPS

NNRPRRPRRPRRPWONWRRRPRPNNRPRRPRPRPRPRPPORRPRRPORRPRPREPNNRPRREPRERNRNNOG

chr7
chr10
chr2
chr7
chrll
chré
chr20
chr4
chr19
chr9
chrl7
chrl5
chrl
chré
chrb5
chr8
chrs
chrll
chr4
chrl2
chr19
chr2
chrl6
chré
chr9
chrl3
chr22
chr19
chr10
chr22
chrl7
chr21
chrl7
chr10
chrX
chr5
chr2
chrll
chr12
chrX
chrl
chré
chr22



DIAPH2
RYR3
ZFP42
SFRP1
MKLN1
B4GALNT4
ARHGEF10
AGPS
ERC1
MOB2
PIEZO1
EIF2AK4
DLGAP3
SERPINH1
SLC29A4
GTF2IRD1
EED
FLJ12825
CELSR1
CTBP2
FZR1
TNFAIP2
CAMSAP3
BEND2
ITGBL1
DLEU7-AS1
TSNARE1
FGF2
FPGT-TNNI3K
ASCL3
FLG
LINC00200
GAK
FAM189A1
SEPSECS
LPHN1
NDP
ANTXR2
EHD1
SEC14L1
CBFA2T3
GSK3B
TNNI3K

PP WRRPRRPRPRRPRRPRPRPREPNRPRPRPRPRPRPRPRPRPORNRPRRPRPREPRPRPREPNNRPRRPREPRPRPREPNWER

chrX
chrl5
chr4
chr8
chr7
chrll
chr8
chr2
chr12
chrll
chrl6
chrl5
chrl
chrll
chr7
chr7
chrll
chrl2
chr22
chr10
chr19
chrl4
chr19
chrX
chrl3
chrl3
chr8
chr4
chrl
chrll
chrl
chr10
chr4
chrl5
chr4
chr19
chrX
chr4
chrll
chrl7
chrl6
chr3
chrl



FAM129C
TYW1
TIAM1
PIGU
TNRC18
RHPN1-AS1
C7orf50
UHRF1BP1L
YIF1B
PCSK4
ZNF99
VAV2

NINL
AASDH

ZNF664-FAM101A

TRPM7
SEC14L5
IL32
AES
NPEPL1
ZIC1
IGF1R
NOV
NPR3
FHIT
HADHA
DGKE
CTPS2
BSN
AFMID
FAM227A
C100rf68
PODN
TRAPPCS
FRRS1L
IDO2
RIPK4
TBC1D8
ITPR2
TAZ
ARHGAP23
RAB20
GNG7

PR RPRRPRRPRPRPRRPRRPRPRPRPRPRPRPREPRPRPPEPNRPRRPRPRPRPRPONNRRPRPREPREPRNRPRRPRPRRERRERSR

chr19
chr7
chr21
chr20
chr7
chr8
chr7
chrl2
chr19
chr19
chr19
chr9
chr20
chr4
chr12
chrl5
chrl6
chrl6
chr19
chr20
chr3
chrl5
chr8
chr5
chr3
chr2
chrl7
chrX
chr3
chrl7
chr22
chr10
chrl
chrl8
chr9
chr8
chr21
chr2
chr12
chrX
chrl7
chrl3
chr19



GPR133
SORCS1
TGFBRAP1
FCHO1
SLC37A1
ZIC3
KAT2B
PARDGB
TUFT1
ANP32E
PDE1A

URGCP-MRPS24

ESPL1
TNPO3
CACNA1B
PCCA
NXN
PRDM16
FTSJ1
KIAA1211
KIAA1751
KIF19
RBFOX1
COL17A1
CHMPS5
CORO2B
DLGAP2
KLHL6
SLC51A
TPT1-AS1
MAD2L2
PPFIA3
HTRA3
FAM19A4
KIF17
CACNA1G
WDR24
FRMD1
HEPHL1
ADAMTS17
HDACA4
PCSKG6
PACSIN1

P WRRPRRPNRPRRPRRPRRPRPRPRPRPRPREPNRPRRPRPEPNRPRRPRPNRRPRPRPRPRPRPRENRPRRPREPRPRPREPRENN®

chr12
chr10
chr2
chr19
chr21
chrX
chr3
chr20
chrl
chrl
chr2
chr7
chr12
chr7
chr9
chrl3
chrl7
chrl
chrX
chr4
chrl
chrl7
chrl6
chr10
chr9
chrl5
chr8
chr3
chr3
chrl3
chrl
chr19
chr4
chr3
chrl
chrl7
chrl6
chré
chrll
chrl5
chr2
chrl5
chré



FLI1
FAM101A
ANO2
HTT
ACSL6
TMF1
SGSM1
PLA2G3
BCL11B
FAM53A
ADARB?2
LOC441666
HPS5
UGT1A7
APOC1
SLC2A6
TSPAN11
QRICH2
ATP9B
TSPAN2
CLPTM1
OCA2
PTCHD2
cuL3
SLC12A5
CXCR3
ST6GAL2
YWHAE
SYNPR
SMOC2
SH3PXD2A
LOC339166
TMEM240
LOC286059
MAML2
TNC
NRP2
ABO
ASF1B
GBF1
ENGASE
RYR2
CHD1

PR RPRPRPRPRPNRPRRPRPENNNNRPRRPRPRPEPNRPRRPRPRPRPRPRPRPORPRORWRRPREPRPRPRPORN

chrll
chrl2
chr12
chr4
chrbs
chr3
chr22
chr22
chrl4
chr4
chr10
chr10
chrll
chr2
chr19
chr9
chr12
chrl7
chr18
chrl
chr19
chrl5
chrl
chr2
chr20
chrX
chr2
chrl7
chr3
chré
chr10
chrl7
chrl
chr8
chrll
chr9
chr2
chr9
chr19
chr10
chrl7
chrl
chrbs



ARHGAP19
CACNA1H
FANCC
TIP2
EYA2
CYP11B1
OPRD1
MND1
RBFOX1
CPPED1
SAMD3
LONRF3
HSF1
FERMT1
ZSCAN1
IL6R
DHX37
CBFA2T3
MYO15A
CACNA1D
N4BP3
EPHA2
DYSF
ADAMTS20
LOC286467
PLAUR
KIF26B
PLEKHG1
TNFRSF8
PXDNL
RPRD2
ACSM1
ALDH1L1
RASA3S
UGGT2

PRPRPRRPARPRPRWOMNMRPDIMRNRPNRPRREPNNRNRPRPREPRPRPRPREPRPRREPREPRENNN

chr10
chrl6
chr9
chr9
chr20
chr8
chrl
chr4
chrl6
chrl6
chré
chrX
chr8
chr20
chr19
chrl
chr12
chrl6
chrl7
chr3
chrs
chrl
chr2
chrl2
chrX
chr19
chrl
chré
chrl
chr8
chrl
chrl6
chr3
chrl3
chr13



site locations
57889227

42990074

178701724

35502532

41050290

25196084

65269045

123817855

40992887

57986974

219691758

4622638

161500455

3621933

60816889
367482,444996
129417210
234633332,234663626,234663653
3982840

10253162

138831135
153311755

5741195

84514963

14506631
204417023,204436065
2937629

6143145

93805879
183713815,183713816
26971735

120798926

23896981

167182470

91609462

111784923
3423441,3374161
138136408,138136474,138277128,138277131,138277156,138277167
105540724
234633332,234663626,234663653
23441116

52995043



128367090
138973585,138974330
197665044
184848069

752449

232933589

3192535

25248474

36135842

2871451
36101742,36227031
2824332

97543776

39933047
14423492,14423493,14759025,15966163,15984559
213048256

68831858

21892980

8088757

1023891

14260075

57274149
234633332,234663626,234663653
112991312

49458652

119206373

59938978

1109849

74097118

156189625

45113150

47086345
6213284,6213311,6213321
233566677

47074257
156878421,156883491
134494941

72949954

81166557

32909180
56732799,56733571
22385757

18398207



98132016

18183527

107417280

42969129

15127614

37923004

195925355
33132490,33132491
31912609,32094716
31372187
68821860,68853503
78597523,78683458,78847067
73595712
44280703,44290375
175269482,174850766
214822,226491
2291790,2293508
11988839
23505467,23505575
171675123

8993970
2131565,2131578
201475722
160102724,160102738
113362104,113398928
779687

2310576

120538685
31912609,32094716,32603677
1532399

50288630

7405073
3644890,3645428,3648757
42473603

1244109

179145862

196634119

56845938
134681693,134727535
2495420,2798848
153033730

219146078
42492062,42492104



31503149
89498970
14712665,14712697
112525024,112525031
51417534

4945917
16561923,16561939
128587817
30747191
16269140,16269141
137005022
43923161
140559639
61609749
114555024
50191970
119533732
133593565
65412778
168474308
131316315
39754031
44330555
43044775
39071020
28296877
67854284
45941327
84872049
16161030
74646222
73669147

419921
41962818,41882537
124826676
99662864,99662866
65220461
29485475

3101637
75621019,75639854
155323907
7633798,7639870,7742833
48244355



10247268
157606110,157793222,157799746,158109457,158240238,158240257
133906248

35332660

236613477
100713754
130529475
242252838
27015760,27015761
82360631,82360632
130638028

32180470

60192106
133787347,133789012
36101742,36227031
146050135
150834304,150834312
24155527

84695352
75348109,75372848
38554304,38697053
59803822
58560322,58610256,58610257
111342297
148904623,148904794
60450242,60452249
151615685

71797711
33911677,34060801
74009153

130434201
219328681
219186591,219146078
1387347

74009153

78357293
101924537,101924539
21134595,21134596
57552264
355048,435782
40518778

12015766

144081249



29968344

1841741
77202644,77202645,77220878
121301386

8392394

9588490
47546079,47546166
124219472

52985695

72083976

37552988

19025380

57552264
100545379,100260559,100260560
129385813

1576635

872324

5095792

19583733
60926221,60930091,60938308
655106
55494187,55495378
5075224

89067474
84608934,84615224
1574811
117544836,117566161
22069818

194063152

33354403

1956361

50318505

86995791
1777815,1778321
25064191

183493990

75372848

148480233
102277334
79042974,79063592
94516767
202638788,202638789
7147974



56736652
13571929
55363590
40287102
70886007
80829706
71951803
61547236,61547237
1587041,1587042
241387018
101393295
62199258
34642382,34642490
17725744
50239403,50239404
86457243
101349763
10798255
70837080
49517215
24832885
77674633,77683125
36893856
121661688
143747271
3828373,4256138
25638407
71290557
146030084
22896102
35718191
124987769
234633332,234663626,234663653
84212709,84212710
10280165
30955122
45187308
5238770,5263766
86184442
44585591
39883987
101138965

897518



123681139
60598912
76990688
89656043
1148048,1164139
4287197
49022855,49022886,49022891,49022902
70910031,70910888
427782

51012814
95741647
132329206
76565604
67197164,67197166
2938265
129265545
29503557
113705141
2000129

27244129
42232916
92622010
13695712
85517291
15966163,15984559
53885310
110343617
48844977

5175313

66602320
228472980
36680376
109933638
140653360
228491298,228491315
141846292
40459032
194077617
91775504
101903335,101915394,101924537,101924539
48257325,48257326
126715435,126719831,126719832
13430489



33128890

4857396
73669043,73681089
48844977
70526843
34711337
86280873

8219261

58300770
151998404
37578578

4190586

66099987
101380931
156189625
121407725
142721761
142022616
16504929
234663626,234663653
4165347
67361019,67361031
90425672
158896515
77708969

8019279

6715084

35753205
61490244,61511261,61456424,61458594,61494325
9820694

22116020

1071946

20749914
242610500
152077845
139424016
80491066,80508538
21183608
112505108
72110160
36807480,36810010
29780291
12174662



44373190
89897387

1219701
146068321
58610256,58610257
89896790

1168540

75528578
124089034
100684925
158319418
60728953
27491291
77379705
129534618
10102490
133420273
139904754
77879657

1641550

92577340
55856850
190352746,190352783
126453648
44152788
105622204,105622207,105622243,105622249,105622272
2334259
100043086
90425672
46344569
65867128
121164388
2040776,2041154,2048727
119574608
12946689
11566772
63904583,63859606
45587004
62049177,62056325
107811682
75611354,75614294
233399444
17411845



11611732

9126976

57544713

39737866

33096643

3450637

35442519

19573205

40238931

2214430

34188708

100402814

711711

57925285

24341072

99751599
70425842,70425843,70437604
36869013
131069818,131427223
85812638
173103159,173030020
159519410,159519451,159519478
14099081
234633332,234663626,234663653
152746484,152746485
70397475

47508572
76400505,76400506
651516

50752566

12412836

5154846
1222301,1224540,1224647
56385579

16339715
39271537,39271538
151087988

39233975

15756328

191150856

44515804

87871580

143111464



101694275,101848789,101858142,101892327,101842576
99047710,99047711
234663626,234663653
24324808
69971133,69979164
168185593

33583715

185037323

17188322
114294417,114294418
45565093,45565384
66998856

70815636

131245620

163768
179588,179616,179623,179642,179644,179653
159789608

88619806

2829476
3227502,3277484,3386339
4094774

241674447

1497136

16692260

5683494

114166775

23441116

2198844,2226675
134372679,134372680
49057291

78114653

19660981

78971536
75880423,75893632,75893633
96508663,96798784
177741111,177808674,177808675,177968358,177968359
234633332,234663626,234663653
1001560

121088884

63005076

156293490
162850908,162254655
45113150,45187308



96508663
33609541,33652116,33993318
188918159,188918166
41122515

130918981

372156

1790861

178331204

1421739
1777815,1778321
88793822,88797567
40314967

35369244

75279846

5338900

73982269

85964886

54500162
46908054,46839894
126715435
3526496,3526784,3533273
103595564

7663229

18236885

102277204

51417534

143313650
123787320

74712951

8959545
152276148,152286107
1206496

878078

29499634

25158222

14260075

43829064
80885897,80885901,80885910,80885924,80885930,80885933,80885952,80885978,808859¢€
64621469

75170673
89038729,88953882,88991154
119689587

74712951



17656840
66479905
32831129
33212945

5427651
144449706
1100693
100518917
38794450,38794465
1485478

22943371
136778878
25441432
57249091
124799642,124545513
50935282,50935283
5029979,5038242,5047168
3117519

3053682

57274149
147128594
99504127
120433500
32770312,32770392
60004440
26440941
54933103
16727277
49701981
76198457
39013521
33161834
53537264
29457371
111926896
39835886
43165015
101654460
26924516
153648928
36590622
111207612
2601809



131519660,131521885,131549814
108554540,108715748
105923990

17899267

43946639

136648374

20111266

49365211

151527035
150194484,150202102
183363989

43923161

53665648

128671100
141002309
101106210

846798

3228639
48339984,48339985
57080660

1898937

72350966
6384299,6869494
105815572

33269800

69011119
1496555,1493528
183260073
195955761

45919499

11737881

49629845

8278123

68931611

21035108

48689799

737791
168474308,168479602
93833054

100667714
239997710
101915394,101924537,101924539
34466126



128611281,128611282
124799642
5998344,5998328,5998366
3234979

131327896

69089846

25228296

31533965

99679700
1645478,1649416,1663210
1643950
42837883,42837904,42854040,42854072,42854116,42863173,42863209,42863215
18338734
234633332,234663626,234663653
45421742

136340458

31133655

74294757

76910759

115604657

45490426

28256783
11591735,11591802
225394812

44686590

70837080

107459731
1252535,1252536
63269640,63269641
168918740,168928224
105584366,105480533
5802998

1475095

22927142

95965927
117846079,117846080
206551978
136131436

14231242

104089420

77084652

237382689

98259396



99047710,99047711
1211221,1235322
97979532,97979533

71779902

45543675

143957579

29190137

154302293

6869494

12777971

130608855

118143818

145525404

6062988

58552731,58545712

154416933
125448959,125455371
88953882,88991154

18054691

53534199

177546160,177548237

16455051

71797711,71692546

43864935
130863889,130863893,130863905,130863933
44166374
245381025,245393901,245681000,245715801
151083585,151085415,151102302
12188481

52317474
150375271,150410977,150423966,150423967
20641660

125834605

114880846

96580857







































10,80885982,80885995,80885996



Gene name
LOC100289019
PRKX
CCDC40
BCL2L14
PTPRN2
TPPP
ARRB2
KCNJ12
BIN3
SORCS3
WDR31
TBC1D8
CRLF1
UBAC1
RGS22
LDB2
OSBPL5
TNS1
MRPL28
CARD11
PRKCA
LCP1
EEF1E1-MUTED
IGSF11
ITPR3
DPP6
TRPV3
DRAM1
DZANK1
MYRF
RPS6KB1
MAB21L1
DNMT3A
PARD3
KIF26B
Pl14K2B
ELOVL6
BSND
BCOR
TUB
CSMD1
NCOR2

number of high covariance sites

NWRRPRRRPRRPRRPRRPRPNRPNRPRPRPRPRPRPRPRPENNRPRPRPORPRRPNNRPRRPREPREPNWRERERER

chromosome
chr9
chrX
chrl7
chri2
chr7
chr5
chrl7
chr17
chr8
chr10
chr9
chr2
chrl9
chr9
chr8
chr4
chrll
chr2
chrl6
chr7
chrl7
chrl3
chré
chr3
chré
chr7
chrl7
chr12
chr20
chrll
chrl7
chrl3
chr2
chr10
chrl
chr4
chr4
chrl
chrX
chrll
chr8
chr12



UGT1A6
TBC1D16
RNF26
FGGY
RPS6KA1
CCM2
PPIL6
NFATC1
SCAMP4
NTSR1
MYH10
LHX3
IL12RB1
FAM19A5
SHANK?2
PHF21B
SERPINF2
IQSEC1
RRP7A
ZNF236
DKK3
TBL1XR1
PDE6C
FUT3
FILIP1
PGP
DDX3X
MROH1
MSRA
ZNF708
KCNQ2
PACRG
KIRREL
BMF
DEAF1
KCNAB2
GABRD
UGT1A5
ATP9A
FAM53A
FOXO1
CUX1
TEX2

NRRPNRRPRRPRRPRRPRPRPRPRPRPRPRPRPRPRPRPRPRPREPREPREPRPRPRPRPEPNRPRRPRRPRPRRPORRPRERERRERER

chr2
chr17
chrll
chrl
chrl
chr7
chré
chrl8
chrl9
chr20
chrl7
chr9
chrl9
chr22
chrll
chr22
chrl7
chr3
chr22
chr18
chrll
chr3
chrl10
chr19
chré
chrl6
chrX
chr8
chr8
chr19
chr20
chré
chrl
chrl5
chrll
chrl
chrl
chr2
chr20
chr4
chrl3
chr7
chrl7



CEP72
TMED10
CDH4
MACF1
CCT5
KCTD13
BANF2
TMEMA41B
PLIN4
ENOSF1
CDH4
FADS2
KSR2
NTSR2
NR1I2
PEX14
PPIL4
VIPR2
KIAAO0586
PPP1R26
NWD1
ANO9
CMC1
TRIM27
TRAPPC11
INF2
NGEF
NACC2
GPR123
GLB1L3
HDAC9
CTBP2
CNTRL
MAGEB3
RPSA
INF2
KDM4C
MAP2K5
PDEY9A
RIMBP2
TSNARE1
COL4A2
ILIRAP

NRPRRPRPNRPRRPNRPRPRPNRPRRPRPRPRPRPRPRPRRPREPREPREPREPRPRPORPRRPRPRPNNRPREPREPNNWERERPR

chr5
chrl4
chr20
chrl
chr5
chrl6
chr20
chril
chrl9
chr18
chr20
chril
chrl2
chr2
chr3
chrl
chré
chr7
chrl4
chr9
chrl9
chrll
chr3
chré
chr4
chrl4
chr2
chr9
chrl10
chrll
chr7
chr10
chr9
chrX
chr3
chrl4
chr9
chrl5
chr21
chr12
chr8
chrl3
chr3



MUC5B
KIAA1217
FAM19A2
SYT1
ATP13A2
ZNF787
TENM2
SPECC1
LOC440970
ATG14
CNOT1
SLC25A25
ARSG
TBCE
DYSF
LRP8
PRKCI
RNF149
CRAT
HDAC4
CD38
ELMO1
SF3B3
KDM4B
JAKMIP1
MIR548F5
APBA2
CACNA1D
HOXD10
HS3ST4
TMEMS8B
RGS10
SDCCAGS
LARP1B
ERICH1-AS1
AGAP1
MRTO4
LAMAS
PHIP
ZNF738
MYO9B
CASZ1
ZFHX3

PR RPRPRRPORPRRPRRPRORPRRPRPRPRPRPRPNRPRRPRPRPRPRPRPRPRPRPRPRPRPNWRRPRRPREPRERERRPR

chrll
chr10
chrl2
chr12
chrl
chr19
chr5
chr17
chr3
chrl4
chrl6
chr9
chrl7
chrl
chr2
chrl
chr3
chr2
chr9
chr2
chr4
chr7
chrl6
chr19
chr4
chrl3
chrl5
chr3
chr2
chrl6
chr9
chr10
chrl
chr4
chr8
chr2
chrl
chr20
chré
chr19
chrl9
chrl
chrl6



CPN2
SLC7A9
SENPG6
CACNB2
STEAP3
FLJ37505
TMEM249
MAPKS8IP1
FAM219A
GLI2
TNRC18
GOLGA3
KIAA0226
INO80OD
GCH1

LOC100133050

SURF6
MEF2BNB
DGKD
FAM189A2
ACACB
SORBS2
LARGE
ERGIC1
ZFP82
DTNB
ZNF500
CYFIP1
PDZD8
KHSRP
CREBL2
MEF2D
OPA3
BAZ1A
NBPF9
EPPK1
TM7SF3
C200rf85
PLEC
AKR7L
KCNT1
KANK1
CACNA1A

PR RPRPRPRPRWORPRRPRPRPRPRPRPRPRPRPRPRPRPREPREPREPREPRPORPRPNRPONRRPRRPREPREPRENRRPR

chr3
chr19
chré
chr10
chr2
chr12
chr8
chril
chr9
chr2
chr7
chr12
chr3
chr2
chrl4
chr5
chr9
chr19
chr2
chr9
chrl2
chr4
chr22
chr5
chrl9
chr2
chrl6
chrl5
chrl10
chr19
chrl2
chrl
chrl9
chrl4
chrl
chr8
chrl2
chr20
chr8
chrl
chr9
chr9
chrl9



PFKL
TRDMT1
MACROD2
NFATS
NLRP2
MCAT
FAR1
VPS26A
DCDC2
MAP3K12
FBRSL1
PMEPA1
BFSP2
MRGPRX2
WDR1
LRRC15
PHF17
VDR
TMCS
TACC3
LINGO2
PDXK
APBB2
ZNF454
ESR1
GTF2IRD1P1
MSI2
STK40
MAEA
MUC4
COLEC11
UGT1A3
STIM1
GOLGB1
TPCN2
JARID2
PRDM15
OSBPL3
GPC1
RTEL1
MRPL54
TBC1D20
METAP1D

PR NRRPRPRPRPRPRPRPRPRPNRPRRPRPREPNRPRNNRPRRPREPNRPRPRPRPRPRPRPRPRPRPREPREPORRERPR

chr21
chr10
chr20
chrl6
chrl9
chr22
chrll
chr10
chré
chr12
chrl2
chr20
chr3
chrll
chr4
chr3
chr4
chri2
chrl6
chr4
chr9
chr21
chr4
chr5
chré
chr7
chrl7
chrl
chr4
chr3
chr2
chr2
chrll
chr3
chrll
chré
chr21
chr7
chr2
chr20
chrl9
chr20
chr2



XRN2

LOC100009676

FLI1
ATG4B
HRNR
LAMA4
GMDS
NUP210
CACNA1H
SVIL

LOC100286922

UGT1A8
CMPK1
SIX2
PHACTR4
WNK2
GRIK2
CNOT1
YIPF4
ACYP1
GTF3C1
CDHR2
AKT1
UGT1A4
MORC2-AS1
SLC39A11
LINC00290
KIAA1211L
GREM1
NRG1
ZNF550
LIN54
NXN
TMEM104
CDK16
LPIN1
AGPS
VPS53
VPS54
KREMEN1
NELFB
MMAB
THRB

PR RPRPRRPRPRPRPRPRPRPRPRPNNRPRRPRPRPRPRPRPREPREPREPNRPRPRPRPRPRPRPRPRRPRPREPREPREPREREREREN

chr20
chr3
chrll
chr2
chrl
chré
chré
chr3
chrl6
chr10
chr2
chr2
chrl
chr2
chrl
chr9
chré
chrl6
chr2
chrl4
chrl6
chr5
chrl4
chr2
chr22
chr17
chr4
chr2
chrl5
chr8
chrl9
chr4
chrl7
chr17
chrX
chr2
chr2
chr17
chr2
chr22
chr9
chr12
chr3



LMF1
BLOC1S5-TXNDC5
AES
ANAPC2
PI4KAP1
DOC2B
WISP1
KLHDC4
DNMT3B
EP400
EHMT1
PGS1
LOC440704
KCNK17
COL9AS
SCML4
STMN3
GEMIN7
PPP5D1
PLA2G4E
SLC24A3
TWSG1
RTEL1-TNFRSF6B
PDE3A
ZNF275
AP3M1
BAIAP2
CCND3
DLGAP2
CLCN4
MACROD1
SH3BP2
KIF1A
ATXN1
DDX6
FAM46C
EML2
SBSN
GLDC
NECAB1
SORCS2
TBC1D14
C140rf159

PR AR RPRPRRPRRPRPRPRPRPRPRPRPRPRPRPRPRPRPREPREPREPREPNRPRPRPNRPOWORRPRRPRRRPREPRERERRERPR

chrl6
chré
chrl9
chr9
chr22
chr17
chr8
chrl6
chr20
chr12
chr9
chr17
chrl
chré
chr20
chré
chr20
chr19
chrl9
chrl5
chr20
chr18
chr20
chri2
chrX
chr10
chrl7
chré
chr8
chrX
chrll
chr4
chr2
chré
chrll
chrl
chrl9
chr19
chr9
chr8
chr4
chr4
chrl4



MGMT
PNPLA3
HHIPL2
TRIM36
HSPA7
CABP1
RBFOX1
ERC1
C7orf50
NAV?2
KLF12
REXO1
FBXWS8
SLC29A4
INO80
CLPTM1L
TSSC1
BLOC1S5
RNF10
BAI3
ZNF493
UGT1A9
PTPRG
ZFPM2
NBEA
CCDC109B
FGF2
CTSD
KANK1
ANGPT2
MICAL3
SLC7A5
EYA4
PRKCZ
CAB39L
FBXL18
APAF1
KCNQ1
CHMP2A
ROR2
RBFOX1
ANKMY1
SENP5

NDADRMRRPRPREPNRPNNRPNRPRNRPRRPRPNNRNRPRRPRPRPRPRPREPNRPRPRPRPRPRRPRPREPREPREREREREN

chr10
chr22
chrl
chr5
chrl
chr12
chrl6
chri2
chr7
chrll
chrl3
chr19
chrl2
chr7
chrl5
chr5
chr2
chré
chrl2
chré
chrl9
chr2
chr3
chr8
chrl3
chr4
chr4
chril
chr9
chr8
chr22
chrl6
chré
chrl
chrl3
chr7
chrl2
chrll
chrl9
chr9
chrl6
chr2
chr3



PRKAG2
TNN
AGBL4
PODN
UVSSA
C20rf83

LOC100130992

MYBBP1A
MMP25
SIPA1L3
ANP32E
KCNMA1
DOK6
QSOX2
ANHX
ENPP6
KANSL1
KLRD1
PTPN9
GAS7
SCFD2
TNPO3
WDR37
TBC1D22A
LMNB2
FLJ12825
CHMPS5
SYTL3
ESR1
UGT1A7
PIGG
TNS3
CAPG
PPFIA3
WDRY
NFIC
WDR24
LONRF2
RERE
SYT6
LOC441601
IL32
AFAP1

PR RPRPNRPRRPRPRPRPONNRPRPRRPRPRPRPNRPRRPREPREPREPNRPNRPRPRPRPNRNRRPREPRERERRRPR

chr7
chrl
chrl
chrl
chr4
chr2
chr10
chr17
chrl6
chr19
chrl
chr10
chrl8
chr9
chrl2
chr4
chrl7
chri2
chrl5
chr17
chr4
chr7
chrl10
chr22
chrl9
chr12
chr9
chré
chré
chr2
chr4
chr7
chr2
chr19
chrl8
chr19
chrl6
chr2
chrl
chrl
chrll
chrl6
chr4



LONP1
HTT

TMF1
SGSM1
SLC9OC1
DMRT2
STARD4-AS1
LOC389634
USP48
PGBD5
TSPAN11
Clorf151-NBL1
ITIHS
POU4F2
KIAA1967
CARD14
PPARD
MAP2K7
PRR24
ZDHHC14
CUL4A
PBRM1
CCL25
MEF2BNB-MEF2B
NFASC
MLLT10
ATP8B4
APOBEC3H
ANTXR2
DAPK1
GALNT7
MYO7A
WDSUB1
SMAP1
MDGA1
UGT1A10
MOB2
CHFR
GNG7
CDH18
SYNPR
SGK1
RDH13

PR NNNRPRUORRPRPREPNNRPRPRPNWRRPRPRPRPRPRPREPRPRPREPNRPRPRPRPRPNRRPREPRERERRERPR

chrl9
chra
chr3
chr22
chr3
chr9
chr5
chri2
chrl
chrl
chrl2
chrl
chr10
chr4
chr8
chr17
chré
chr19
chrl9
chré
chrl3
chr3
chrl9
chr19
chrl
chr10
chrl5
chr22
chr4
chr9
chr4
chrll
chr2
chré
chré
chr2
chrll
chr12
chrl9
chr5
chr3
chré
chrl9



MYCBPAP
IFT27
NAPA
LY86-AS1
MCPH1
DPP10
PRDM16
MIR5009
MEGF6
RPRD2
ZMAT3
NALCN-AS1
RIBC2
TGIF1
NFATC1
UGGT2

PANRPRRPARRRPRRPRPRPRLWER

chrl7
chr22
chrl9
chré
chr8
chr2
chrl
chr21
chrl
chrl
chr3
chrl3
chr22
chr18
chrl8
chrl3



site locations
130874245

3621933

78067456

12225207
157454478,157606110,158349807
674370,664082
4622638

21288836

22479988

106402969
116086817,116086818
101654460,101761168
18706287

138831135
101118167,101118178,101118180,101118216,101118232,101118235,101118246,10111824:
16624957

3172913

218802990
419921,419974
3000633,3062322
64479342

46711447

8053059

118844761

33601000

154150241

3451152

102277334

18384675
61547236,61547237
57986974
36049594,36049601
25551130

35084200

245393901

25248474

111114534

55464790

39933047

8088757
3350740,3620826,4656635
124826676,124995813



234663653
77943467
119206373
59938978
26899124
45068112
109717108
77202645,77220878,77221799
1917127
61340967
8505453
139091549
18183527
49062539,49062544
70425843
45339208
1655489
12956530
42910374
74574323
11988839
176889359
95375286
5847195
76160100
2261683
41200425
145252482
10278677
21474934
62049177
163501131
158062337
40391964
658048
6132067
1956361
234663653
50288630
1645478,1663210
41217203
101771662
62233645,62243646



640726

75639854

60432232
39577117,39577199,39683297
10253162,10253312
29921210,29921211
17686898

9311701

4512512
696500,696502
59897399,60432232
61609749

118169150

11809894

119533732
10612073,10631814,10640437
149846961
158896515

58914418

138377899

16843835

433904

28296877

28882096

184631918
105170221
233770144
138905214
134912150
134162865

18531432
126719831,126719832
123926393

30250321

39450360
105170221,105171845
7147974

67883998
44152788,44152488
130935502
143382143
111134778
190352746,190352783



1271429

24516752
62541379
79744327
17313341
56621183
167011860
20065618
84695352
55874093
58560322,58610256,58610257
130842141,130845150
66354791
235600208
71797711
53742736
169971406
101894221
131863236
240156784
15779999
37463048
70570289

4977744

6073246
36049594,36049601
29409676
53769479
176982491
26031806
35846606
121301386
243651458
128987146,128987362,128987417,128987424,128987921,129018407
1042396
236679058
19583733
60926221,60930091,60938308
79701971
21543403
17283402
10828178
73001596



194063152

33354403

76382861
18565703,18565704
120012170
128375623
145577616

45923465

34400580

121634009
5355940,5361230
133366240,133373503,133365918
197403563
206904061,206911227
55363590

99715564
136199464,136199465,136199502
19289673

234375976

71951803

109637186
186697926

34060801

172313210

36893856

25638407

4811178

22896102

119126778

6417884

12771409

156448424

46069034

35302603

144615192
144941419,144946817,144946818
27138950

56733571

145004544

19596138

138597287
655106,580997,736017,736018
13371413



45731671
17239947
14827364
69662907
55494187,55495378,55484293
43529312
13695712
70910031
24301369
53885310
133118219
56245312
133169726
19077804
10081200
194077617
129743452
48257325,48257326
19460424

1739976

29110581
45142779,45160245
41051019,41087062
178383952
152077845,152343843
66289040
55521935
36810010

1316894
195535322,195535323
3648757
234663653
3936650
121407725
68821860
15497829
43240355
24964485
241403232
62301969
3767264,3767265
432779

172901511



21301178,21330991
101397085
128611282
242610500
152187892
112505108
1708771
13367405
1270066
29780291
234663653
234663653
47828187
45233666
28756657
95960469
101891915
58610256,58610257
32516377
75528578
27491291
176011887
105249322
234663653
31318743
70738075
182008236
99414823
33021466,33021467
31505899,32315683
58060536
83896149
743982
72784649
47086345
11875366
178331204
509519
64203245
29544164
140160085
109996343
24245237



1012567
8053059
3053685
140080581
20394006
14982
134230643
87773917
31353415
132558689
140589218
76400505,76400506,76414300
190675884
39271537,39271538
61471745
108099312
62278385
45584540,45587004
47044588
42326258
19222060
9386027
62301969
20704570
152613111
75893633
79063592
41987787
1498403
10132822
63824364
2829476
241674447
16692260
118659488
118168565
46138998
36018946
6624973
91887876
7306844,7351443,7430418,7738401
6971604
91609532



131323099,131323100
44340903

222704637
114511548
161575967
121088884

7660583

1421739

1044953

19882060

74509345

1832316

117465712

5338900
41400561,41400562
1331692

3216288

8053059

120987390

69832026

21582213

234663653
61615095,61712593
106500939
36049594,36049601
110600567
123787320

1777815
736017,736018
6365738
18271709,18273461
87871580
133601687,133601824
2041154,2048727
49947050
5541655,5544317
99112078

2495420

59064635

94524476
6070771,6507637,6769736,7660583
241497366,241497368,241497379,241497404
196596234,196634118



151390749
175075817
49540020
53537264

1374695
228491315
22541914

4444163
3101637,3102462
38627237
150194484,150202102
79088889
67361019
139101706
133812284
185037248,185037323
44196828
10465362,10465363
75778309

9944081

54198305
128671100
1151618
47508572,47557636
2448661

54500278
33269800
159180009
152343843
234663653
524881,531139
47469946,47469947
85640626,85640697,85640725
49629845
54333582

3404316

737791

100937114
8421091,8421092
114654852
50256869

3116369

7812672



5696960

3234979

69089846
25228296
111903460
1053495
110867863
8541630
22100962,22100963
230552128
31133655
19964097

7668224
147560155
22471822,22471823
78164070
35391786

7969900

47778710
157932677
113906308
52666865

8124738

19289673
204907738
21883429
50239356,50239403,50239404
39496742,39496901
80885897,80885901,80885910,80885930,80885952,80885978,80885979,80885980,808859¢&
90143574
174136997
76862024,76862025
160102680,160102724
71505659
37606303
234663653
1777815
133428241,133456221,133420273,133452074,133453540
2666007
19573547,19654863
63269641,63328784
134627284
55558596



48589244
37159436,37159441,37159532
48007096

6468440

6365738

115594262

3239848

28720328

3457896
150375271,150410977,150423966,150423967
178750202

101608210

45826878

3428523,3434261
77202645,77220878,77221799,77246977
96580854



3,101118250
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