
2%
1%
1%
3%
3%
4%
2%
1%
2%
4%
2%
4%
2%
1%
1%
2%
4%
2%
2%
3%
9%
3%
2%
4%
1%
1%
2%
3%
3%
2%
2%
4%
2%
4%
2%
2%
1%
1%
1%
1%
2%
3%
1%
4%
1%
7%
6%
4%
2%
1%
5%
2%
7%
1%
2%
3%
3%
2%
3%
1%
2%
1%
4%
5%
3%
2%
2%
2%
3%
4%
1%
3%
2%
5%
9%
2%
7%
2%
2%
11%
4%
1%
2%
3%
6%
1%
3%
4%
2%
3%
2%
7%
4%
2%
2%
1%
2%
1%
2%
1%
4%
3%
1%
4%
1%
2%
12%
5%
1%
1%
1%
5%
1%
1%
2%
6%
1%
1%
2%
2%
1%
2%
3%
1%
2%
6%
2%
2%
1%
2%
5%
1%
2%
5%
1%
2%
5%
1%
2%
7%
1%
3%
2%
1%
2%
1%
2%
2%
4%
1%
1%
3%
1%
3%
3%
1%
2%
1%
3%
1%
6%
2%
4%
2%
3%
1%
2%
3%
1%
1%
1%
2%
3%
2%
3%
1%
1%
4%
2%
2%
3%
2%
1%
2%
3%
4%
3%
1%
3%
2%
11%
1%
2%
2%
2%
3%
1%
2%
2%
3%
2%
4%
1%
3%
2%
5%
1%
1%
5%
2%
3%
1%
5%
1%
3%
2%
2%
1%
1%
3%
1%
4%
3%
2%
1%
1%
1%
1%
1%
1%
3%
1%
3%
2%
1%
2%
1%
6%
2%
2%
3%
1%
2%
3%
3%
1%
1%
2%
1%
3%
2%
5%
3%
7%
1%
1%
3%
2%
8%
1%
2%
2%
2%
8%
4%
4%
2%
2%
6%
3%
2%
3%
1%
1%
3%
3%
1%
1%
1%
3%
3%
1%
2%
2%
1%
2%
2%
6%
1%
1%
2%
1%
2%
5%
2%
2%
2%
3%
6%
4%
4%
6%
2%
2%
3%
3%
4%
4%
2%
2%
1%
1%
3%
1%
2%
2%
1%
3%
2%
3%
1%
3%
1%
3%
5%
2%
1%
3%
3%
1%
4%
7%
1%
3%
2%
4%
1%
1%
1%
2%
4%
2%
6%
2%
1%
3%
3%
3%
1%
3%
1%
3%
2%
6%
8%
4%
1%
5%
4%
2%
3%
4%
2%
2%
1%
3%
4%
6%
2%
5%
1%
2%
2%
2%
5%
2%
1%
2%
2%
8%
6%
2%
1%
1%
2%
10%
1%
2%
3%
1%
3%
5%
3%
6%
7%
7%
3%
4%
4%
1%
1%
2%
4%
1%
3%
3%
2%
3%
2%
1%
1%
2%
6%
2%
6%
2%
3%
1%
3%
2%
3%
1%
2%
2%
1%
2%
1%
1%
3%
2%
2%
3%
1%
1%
3%
1%
3%
3%
2%
3%
4%
2%
2%
1%
1%
1%
2%
4%
4%
8%
2%
1%
4%
2%
2%
5%
1%
4%
2%
1%
1%
2%
2%
1%
1%
1%
3%
23%
1%
1%
2%
1%
3%
1%
3%
6%
2%
2%
1%
3%
4%
4%
3%
3%
2%
1%
2%
1%
3%
2%
2%
2%
2%
4%
6%
1%
2%
3%
4%
1%
2%
7%
3%
1%
3%
1%
1%
3%
5%
2%
4%
4%
9%
8%
2%
8%
3%
2%
1%
2%
4%
5%
3%
4%
3%
2%
1%
1%
4%
3%
4%
3%
1%
4%
3%
3%
3%
2%
2%
9%
1%
5%
1%
1%
1%
2%
2%
3%
1%
2%
2%
2%
5%
3%
1%
1%
2%
2%
2%
9%
8%
6%
1%
2%
4%
3%
2%
7%
3%
5%
1%
1%
1%
2%
2%
2%
4%
2%
3%
4%
4%
1%
1%
1%
1%
6%
1%
3%
6%
1%
6%
6%
7%
2%
3%
2%
3%
2%
2%
2%
1%
4%
1%
2%
1%
1%
1%
14%
2%
4%
3%
3%
3%
2%
7%
1%
2%
5%
2%
3%
8%
3%
7%
2%
2%
3%
2%
6%
1%
2%
2%
3%
4%
1%
3%
1%
3%
4%
1%
2%
9%
3%
5%
2%
8%
6%
3%
8%
7%
3%
1%
4%
6%
4%
3%
8%
1%
2%
8%
3%
3%
1%
2%
8%
2%
1%
1%
4%
4%
10%
1%
2%
1%
3%
1%
9%
3%
1%
3%
3%
1%
2%
1%
3%
4%
4%
2%
4%
1%
4%
2%
1%
5%
2%
3%
2%
5%
18%
4%
1%
2%
2%
1%
5%
1%
3%
3%
2%
3%
2%
3%
2%
1%
4%
3%
3%
2%
3%
1%
3%
2%
2%
3%
2%
2%
2%
3%
5%
8%
5%
3%
2%
1%
8%
1%
1%
5%
3%
1%
3%
4%
4%
3%
1%
1%
6%
2%
1%
1%
4%
2%
3%
7%
4%
1%
3%
5%
1%
2%
1%
11%
3%
3%
1%
4%
3%
2%
2%
1%
3%
2%
1%
7%
3%
6%
4%
2%
3%
4%
1%
4%
5%
1%
3%
3%
3%
3%
5%
2%
3%
2%
4%
8%
3%
2%
1%
1%
2%
1%
1%
5%
1%
16%
2%
2%
4%
5%
6%
3%
3%
3%
2%
2%
2%
4%
4%
2%
5%
2%
1%
2%
3%
5%
2%
3%
1%
8%
3%
1%
10%
3%
2%
3%
4%
3%
1%
1%
1%
7%
1%
2%
2%
2%
3%
6%
3%
4%
2%
3%
7%
3%
2%
3%
2%
1%
3%
5%
3%
3%
2%
3%
3%
5%
3%
1%
7%
3%
2%
5%
5%
2%
2%
2%
9%
3%
3%
6%
3%
1%
2%
6%
4%
3%
1%
5%
1%
2%
4%
2%
6%
2%
10%
2%
2%
3%
2%
2%
3%
2%
2%
3%
3%
7%
1%
3%
4%
3%
2%
3%
2%
3%
2%
2%
4%
2%
4%
3%
3%
4%
4%
5%
4%
2%
3%
2%
3%
2%
1%
2%
2%
5%
3%
3%
4%
3%
2%
4%
4%
4%
2%
5%
4%
3%
2%
2%
4%
2%
7%
2%
1%
2%
3%
2%
2%
2%
16%
2%
3%
3%
5%
3%
2%
5%
1%
2%
2%
3%
3%
1%
4%
4%
3%
4%
1%
2%
2%
2%
19%
1%
1%
6%
2%
3%
4%
2%
2%
2%
1%
3%
1%
1%
4%
2%
2%
1%
2%
1%
1%
2%
2%
2%
1%
3%
3%
1%
4%
1%
2%
1%
4%
3%
2%
3%
6%
4%
4%
3%
2%
1%
1%
5%
8%
2%
8%
2%
1%
3%
2%
2%
7%
5%
4%
4%
3%
3%
2%
2%
3%
2%
2%
4%
3%
1%
2%
5%
1%
1%
2%
4%
1%
5%
18%
22%
8%
43%
7%
5%
4%
7%
1%
14%
17%
11%
9%
13%
7%
9%
5%
8%
15%
9%
1%
5%
6%
2%
6%
5%
7%
11%
3%
8%
4%
2%
4%
5%
1%
6%
2%
8%
2%
12%
2%
11%
5%
2%
3%
5%
16%
4%
14%
6%
2%
2%
2%
3%
2%
2%
5%
1%
6%
9%
9%
4%
3%
13%
5%
2%
1%
11%
22%
4%
29%
3%
8%
2%
4%
3%
3%
3%
1%
2%
4%
9%
9%
8%
6%
2%
8%
2%
8%
4%
1%
2%
3%
6%
1%
6%
2%
3%
1%
19%
3%
2%
2%
3%
1%
4%
2%
5%
2%
3%
2%
3%
2%
2%
6%
6%
2%
5%
4%
2%
1%
10%
6%
1%
4%
1%
2%
5%
8%
4%
2%
4%
1%
1%
2%
5%
3%
4%
4%
3%
6%
2%
2%
3%
11%
2%
2%
2%
7%
5%
9%
9%
2%
12%
7%
7%
5%
6%
10%
2%
3%
3%
2%
2%
4%
6%
2%
3%
3%
1%
2%
3%
9%
5%
6%
3%
3%
6%
3%
2%
2%
2%
3%
2%
7%
2%
2%
5%
3%
4%
4%
1%
1%
1%
2%
10%
5%
3%
2%
3%
1%
4%
7%
2%
2%
2%
10%
2%
3%
4%
2%
5%
13%
3%
8%
4%
3%
2%
2%
2%
6%
2%
3%
47%
5%
5%
6%
5%
7%
2%
2%
2%
5%
1%
3%
3%
3%
6%
4%
7%
2%
4%
1%
4%
2%
9%
6%
38%
10%
2%
2%
2%
3%
7%
9%
3%
12%
6%
2%
4%
3%
3%
5%
4%
2%
5%
2%
4%
4%
3%
3%
3%
1%
2%
4%
3%
3%
21%
3%
2%
11%
1%
4%
3%
3%
3%
4%
8%
4%
4%
1%
32%
4%
4%
5%
6%
16%
3%
4%
4%
14%
5%
3%
4%
2%
3%
5%
4%
2%
2%
3%
3%
3%
2%
4%
2%
6%
5%
2%
3%
4%
7%
2%
2%
2%
2%
3%
1%
6%
3%
1%
2%
4%
2%
1%
4%
6%
4%
3%
4%
4%
3%
2%
6%
11%
3%
3%
5%
29%
4%
3%
4%
1%
4%
4%
5%
6%
4%
7%
2%
13%
3%
3%
2%
4%
7%
5%
2%
2%
3%
3%
3%
3%
2%
1%
3%
3%
21%
4%
5%
2%
7%
4%
4%
2%
3%
4%
11%
5%
3%
2%
4%
2%
21%
5%
3%
9%
5%
3%
2%
9%
2%
3%
5%
9%
1%
1%
11%
4%
4%
3%
2%
2%
27%
3%
5%
2%
4%
6%
3%
9%
3%
5%
2%
3%
3%
6%
4%
3%
3%
1%
4%
7%
3%
14%
3%
13%
5%
2%
9%
2%
6%
1%
18%
4%
5%
5%
12%
5%
6%
9%
3%
4%
24%
8%
6%
10%
17%
65%
82%

127

220

126

175

155

130

194

180
219

475

146
165

118

133

130

167

335

169

114

269

481

128

197

335

144

115

255

116

195

193

209

120

196

115
514
1051

100 60 40 20 0
# mutations

0.5 2.0 3.5

TPK1
RRAGD
KIFC2

LIMCH1
TCF12

CACNA1D
BFSP1
CCDC3
SPZ1

COL4A6
MMP27
RNF219
KLF5

KRTAP10-11
TRIM31
FBXL21

COLEC12
AIM2

CHRNA3
DACT1
VCAN
BMP2K
PAK2

RAPGEF6
BAG5
KLF3
TAF6

CATSPER4
DLGAP3
SPATA16
SLC16A5
ZFYVE16

WFS1
NOD2

C15orf33
HIST1H1A
GPR160
CTTN
SGCE
KCTD9
LEPRE1

TAT
MAOA
ZNF43
ZNF512
MYH11

CDC42BPA
KTN1
USP1

SLFN12L
PTPRG
A1CF
ATR

TTC24
DDHD2
LMTK3
NKTR

THUMPD3
GNA14

HIST2H2AC
ZNF124
NBPF14
NOVA1
NTRK2
ATP10B
PODXL
ESRP2

PPP2R5E
PTPRN
TAF2

HIST1H4L
FCRL4
IKBKE
EPHA4
PCDH9
PRSS48
ATRX

APOBEC4
MTIF2
ANK3
NDST3
XCL2

RWDD2B
ZSWIM3
TACC2
SENP8
IFLTD1
STK36
RARG

C20orf177
CIR1

USP9X
PCDH19
PSMD6

ARHGAP25
OR8B12

F2R
TMPRSS5
AWAT1

WFDC10B
KIAA0922
TRAPPC10

GDF6
JAK1

ZNF585B
NTSR2
XIRP2

CDK5RAP2
CASP10
IL1F8
GDE1

TRERF1
CXXC5
SNAPC2
UPF3B

ZMYND8
MATN3

KRTAP12-3
FAM189B
CDH24
SBDS

SLC44A4
SMO
PAK4
IKBKB

SAMD9L
HIST1H1B
ZNF222

IVD
NUFIP1
MYH15

CATSPER2
HLA-B
ZEB1

AHSA2
CSGALNACT1

ST18
PEBP4
TUT1
SETX

TCTEX1D2
IFIH1
GSS
ICA1

NHLRC2
SULT1C4

PIGK
AGT

CWF19L2
OPRL1

POLDIP3
OR9Q2

C14orf105
GBA2

RPGRIP1L
KRTAP5-3

YES1
PACS2
PRPF4B
AKAP7
WWC3
VPS33A
ZNF354C
UGT2A1
TRIM46
CCR8

ALCAM
MCM4
VASH1
CBLL1
C1orf35
AGFG2
HCLS1

SERPINB10
OR6K2
GKN1
MLLT1
ESR1

CYP20A1
ZNHIT6

FAM193A
FAF2
RNF38
SBSN

TRIM36
TRIM55
CRTC1
C10orf81
FSTL4
ABCD4
MDN1
TUBB4
RARS2
ABHD2

C10orf119
DYRK3
IRF6

NXPH1
RBM15B
CCDC55
LRIG2
C5orf36
RNF215
COPB2

FAS
NUP205
CASP1
ZNF436
SLITRK2
STK38
OR8K1
TMC8
ARAP3
SMAP1

EHHADH
PAK1

MFSD6
KRTAP20-1

CTSA
CSF3R
TAS2R1

ARHGEF7
TAX1BP1
TRMT5
ABCB6
PANK1
RAB38
UAP1L1
MAGEA4
CCNH

ARHGEF1
RIMBP3
OR4A16
LRRC37B
C7orf50
SETD7
LYG1
BCHE
EPHA2
AP4B1
BUB1

SNAPC1
POLD3
SATB1

MOV10L1
CREG2

OR11H12
STAU2

TMEM92
INPPL1

SLC25A17
MCF2L2
ESCO1
GRM1
E2F5

DCTN5
FER

SPOPL
DMXL2
C7orf60
BCAP29
ACTL6B
SSX2IP
IGF2R
DLEC1

APBB1IP
IFNA2
LMOD1
USP28
TDRD7
ACAT2
WAC

TMEM41B
NFKBIE
SLC30A8

CIZ1
SPAG7
TCEAL5
PSMA2
C14orf39
RANBP17
CYP2C18
FAM155B
SLC16A1

DTD1
KCNG4
SFRP2
VPS13C
LPAR6
CD34
MIER1
ADH7

MARVELD2
DNMT1
LEO1

SERPINA9
CAPRIN1
PROM1
ATP12A
PCSK5
CYP7B1
ATP13A5
C17orf71

DYM
FZD6
PAX6

HERC5
NLRP11
OR6A2

ANKRD40
FBXL19
RDBP
MC3R
GOT1

TFAP2C
HAUS3

ANKRD23
TBL1XR1

HPSE
INADL
ZBTB5

IVNS1ABP
KCNN4
DBN1

GUCY1A3
WDR75
PTTG1IP
BCAR3
ALDOB
CTSZ
RTN4
CPS1

DCUN1D3
NCOA5
FOXN3
SFRS15

DEK
RPN2

PLA2G15
DUSP9
MERTK

SERPINB7
NRAP

FAM91A1
FAM98B

AFM
GAD2

GGNBP2
COCH
RUSC2
ADM

CTBP2
AP1M1
GTF3C1
CHD7

TMEM131
ZNF232
MAGI1
BRD4
ETF1

SPARCL1
UHRF1BP1L

TP53TG5
CEL

HCRTR2
PIK3R4

TPR
CCDC141
PSMB8

SMARCB1
BST2

C18orf19
SLC44A1
BTBD7
DIAPH2
GABPA
TYW3

ADAM22
CHRNA1
KIAA2022
TRPA1
FAM20B
ODAM
OR4B1
ZNF619
SCN2A

SERPINB5
TMEM48
TRAM1L1
TRYX3
WDR65

RAPGEF2
PRKCD
PRKD1
MCF2
SPEN
FMO5

TRIM33
RBL1
GRINA
RRAS2
HIF1A
PTCH2
ERGIC1
OR2A5

ARHGAP11A
DPAGT1
ZNF280C
ZKSCAN1
SLC27A2
RAB42

KIAA0240
MED12L

HSP90AA1
PTPRC

DNAJC16
PARP1
OR8A1

ST6GALNAC3
MUC7
DZIP1L

TRAF3IP1
KIF2C

TRIM54
FAM167B
BUB1B

C16orf45
RRM2B
EMR3
OR7D4
JMJD6
KRT9
CBX3

SLC27A3
VWCE

RARRES3
XKR3

TMTC4
CASP4
PHF14
RNF20
SPAG1
ZBTB24

MRPS18B
KLF12
OSR1

ZNF547
MIA3

ANKRD26
C5orf42
CD55

CSNK2A2
SMC1B
MRPL13
RC3H2
AKAP11
GFRA4
TAOK3

ARMCX5
USF1
OR2V2
MMP7

KIAA0649
IFNAR1
HPS6
WDR5
LGR4
KIT

PDP2
KRT222
GLDN
CD3D

SCARA5
STYK1
GATA1
DOCK5
LRRC23
ZNF620
NOL9
DSC2
PER3

EFEMP1
CSPP1
EPC1

DNASE1L3
C12orf10
GSTA5

CEACAM6
KIAA0528
TNFRSF9
HSPA4L
TFEC

OR2M5
ZNF518A

WT1
MYBPH
OR2Y1
EIF4G2
PNPLA8

FGB
OR51A4
COL3A1
CYP4A22

PHF1
GANAB
CD244
ADK
FGD3
TAF1

VN1R4
ZNF585A
GPR115
MAP2
EPHB1
HEATR3
RIMS2

MUM1L1
SLC41A2
METTL9
B4GALT6
C20orf117
ADAM18
MANBA
OSMR
ZBTB33
CT47B1
C6orf222
CBLN3
TOX

MOV10
FBXO40
ZNF721
HAUS1
ZMYM4
ERCC6L
MTDH
OR10J1

TBC1D10C
SLC11A2
CDH10
CETN3
AHCTF1

DLL3
TLX1NB
PAAF1

SLC46A3
CDKL2
ZNF658
PFN4

PNPLA5
TRIB1

ZNF197
KIAA0556
SEC31A
VEZF1

C14orf28
HDAC5
ULK1
NCF2

MXRA5
LYST

ANKRD17
CRYGA
THOC7
AMBRA1
SLC22A3

CCT5
NFASC
RBM44
EXPH5
DNAJC7
C12orf49
ASB11
DHX32
NR3C1
CD101
WDR66
C5orf22
ETV1

ZNF167
AGTPBP1
STRADB
C4orf49

NDUFAF1
NFKBIB
CACHD1
RANBP1
BAIAP2L1

IRS4
MIPOL1
CEP290
SCN4A
ARID2
AKNA

ZKSCAN2
PSD3
TTBK2

CCDC93
MTF1

SLC39A2
CEACAM1

SF1
CCDC69
SPANXN2

ING2
H2AFJ
TMCO6
GPR98
UST

HEPH
IQSEC2
MAPK9
GABRP

SLC45A2
FLT1
STX16
PCGF2
LRRN3
NCL
PPIG
NIPBL

RPS6KA3
COL6A5
TXNDC6
UPF3A
SBNO1
WNK4
FLNB
GDA

S100A2
HNMT
CDC27
APAF1

PLEKHB2
ZFP57
FUCA2
HEATR4
SLC26A8
ACTL6A
ARMC9

PKHD1L1
MORC2
DNAH6

ANKRD10
MLL4
MTTP

GPNMB
GNAS
KIF16B
ATIC
NOX5

ENTPD4
SMC2

RAD51AP2
CCT4

TNFAIP3
C9orf71
FBXL4

MAP3K4
AGTR2
AIFM1

OR2T34
CROT
GRIA4

POMGNT1
OSTM1

TXNDC17
SV2A
ZNF83
SCN3A
LRRC6
RING1
KRT19

MAP7D1
LAX1

KIAA1409
ARNT2

TMEM45A
CHRM3
SFRS18

SLC25A44
ZNF564
SPINT4
MYLK4
CTCF

ADAMTS4
MMP12
SCLT1
GIMAP5
EXT1

NUP54
TP53RK

GLI2
GPR61
MSH4
GPR22
KDM5C
LRP2

KIAA0195
PGM2

HNRNPH3
CHEK2
UCHL5
CHRM2
AGAP4
SKIV2L

CYSLTR2
OAS1

SLC22A16
NAP1L1
NTNG1
ACTL8
MRAS

OR2T33
EFHC2
VANGL1
ENPP3
OR4M2
OR4E2
RNF10

C11orf57
LIX1
G2E3
GRB14
HUS1

C14orf118
ENPP1
GCNT2
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Syn.
Non syn.

Syn.
Missense
Splice site
Nonsense

Frame shift
In frame indel
Other non syn.

flip
skew
*Cp(A/C/T)->T
A->G
*CpG->T


