
4%
7%
2%
3%
3%
5%
4%
2%
5%
3%
8%
4%
5%
7%
5%
3%
4%
3%
7%
7%
4%
10%
4%
5%
4%
3%
2%
2%
14%
4%
8%
4%
8%
3%
5%
5%
8%
3%
3%
4%
5%
5%
8%
4%
3%
3%
5%
7%
5%
4%
7%
9%
5%
7%
5%
3%
7%
19%
15%
3%
4%
11%
4%
5%
4%
4%
4%
8%
7%
3%
3%
7%
5%
7%
9%
5%
7%
7%
9%
3%
7%
4%
5%
4%
11%
5%
4%
3%
4%
8%
5%
4%
3%
7%
4%
4%
7%
3%
5%
3%
11%
7%
7%
9%
4%
3%
3%
5%
7%
5%
8%
7%
5%
5%
7%
11%
4%
4%
4%
9%
14%
7%
7%
5%
4%
11%
12%
9%
5%
16%
7%
7%
5%
5%
5%
8%
5%
7%
8%
8%
5%
16%
10%
7%
9%
5%
5%
8%
3%
7%
4%
9%
4%
5%
5%
12%
7%
5%
7%
7%
12%
14%
10%
3%
14%
5%
5%
5%
5%
7%
14%
9%
4%
11%
7%
7%
8%
5%
7%
4%
4%
12%
12%
10%
5%
9%
7%
8%
10%
10%
8%
12%
8%
8%
8%
5%
7%
11%
7%
12%
9%
5%
10%
9%
10%
9%
9%
7%
8%
5%
10%
7%
5%
9%
5%
11%
18%
7%
9%
7%
9%
10%
9%
9%
12%
8%
10%
9%
10%
8%
8%
10%
10%
10%
9%
13%
12%
9%
9%
9%
10%
12%
12%
11%
8%
8%
7%
11%
12%
7%
12%
12%
15%
12%
9%
7%
8%
7%
12%
12%
9%
23%
13%
10%
11%
11%
9%
8%
13%
9%
12%
8%
10%
10%
10%
9%
11%
11%
10%
10%
9%
11%
20%
15%
10%
15%
11%
11%
12%
19%
15%
11%
13%
15%
10%
16%
16%
10%
13%
10%
12%
13%
16%
12%
15%
13%
12%
19%
19%
21%
14%
22%
18%
19%
11%
71%
25%
19%
19%
16%
9%
26%
14%
18%
13%
15%
19%
13%
15%
20%
14%
18%
15%
14%
14%
21%
20%
33%
19%
14%
23%
13%
15%
22%
22%
20%
18%
19%
11%
23%
26%
19%
15%
65%
18%
20%
21%
20%
21%
22%
16%
25%
18%
13%

67

59

40 30 20 10 0
# mutations

0.5 2.0 3.5

JMY
ECSIT
HRCT1
BRAF
CMTM1
HSD17B7
RASSF2
GAGE10
ATXN1
CA5A
IFT46

RARRES3
KIAA0020
PCDHB2
UGP2

CDC25A
RBM43
KLC3
AP2A2

HSP90AA1
TIGD7
LRCH1
WIPF2

CCDC151
UNC50
CRIPAK
S100A8
PIGP

MED12L
AAMP
SCRIB
STAM

MEGF10
TFDP2
KCTD19
SLC39A4
ZMYND8
RHOU
EGR2

HIST1H1A
GABRD
LRRC41
HIRA
TSFM
YBX2
SLAIN1

KIAA1407
RAB11FIP1

DDX5
CPXM2
PRF1
SATB1
CEP72
MMP14
FLAD1
CDK5
UNC5A
ZFHX3
CDH10
MRPL48
PUS7
GRM1

C19orf47
PRKCH
CCNK

HIST1H1B
PSMB4
RTEL1

CSNK1G3
EIF4H
RIT1

SRGAP3
VEZF1
ATP2B3
KIAA0100
ZNF326
RERE

SYNPO2L
PSME4
SPRY4

FAM198B
NUDT19
GBP5
TEAD4
ATP4A
NKAP
PARP3

DNAJC12
HVCN1
CNGB1
CLCC1

ZMYND19
NPM2
TERF1
C15orf52
FAM98A
ZHX3

KRTAP5-7
SLCO2A1

FTH1
COL5A1

PPP1R12C
PHACTR2
UNC5D
PNMA3
RBM24
EDN1
OXR1
SMYD5
SPINT1

SMARCA2
BCL9L
HABP4
DHRS7B
SLC7A9
COL22A1
RBMXL1
CXorf66
TOB1
RAI1

MAGEC1
CDK8

ACVR2A
NF2

HMGB3
CAMTA1
LRIG1
OR5A1
ZNF704
PABPC1
ZNF548
MRPS5

CCDC130
ATG16L2

RAI2
PRKCD
NUCB1
WDR88
DDX10
TATDN2
FAM134A
ALS2CR11
ZC3H4
NGEF
SMG7

APOA1BP
NDEL1
TNKS2
RETN
ZBTB33
ZNF880
INF2

BCL7C
ZBTB24
DPAGT1
CACNA1D
EPS8L3
FKBP7
RBM45
OR2T33
PDILT
TNNI3K
GIGYF2
SPRR4
SALL1
HMX2
ACBD3

SNRNP35
TWISTNB

NTF3
WRN

AHDC1
C9orf69
ZNF552
CRAT
RTKN2
PAMR1

PTPLAD2
SNIP1
CPLX3
CRYGA
SOS1
RUNX2
ZNF644
CDO1
FKBP15
NAP1L3
GRIN1
CLOCK

SYNGAP1
OTX1

SEC31A
LIMD1
PDZD7
PHF14
GSTA1
FNDC7
APP

BEGAIN
PPP1R10
SYNCRIP
CBR3

MAP3K7
RAB11FIP5
ZC3H7B
PUM2
CD93

OR10Z1
NR4A3

MAMSTR
ADAM30
PLAUR
XRCC2
ERCC3
UBL4A
GABBR1
NARG2
SULT1C3
YTHDF1
OR6C65
C6orf165
CCDC135
TIMM50
SLC6A9
CUX2
PAK1
RBM33
NAGPA
TTK

ARFGAP3
PLAU

OSBPL1A
TOX4

SLC24A1
IFFO1
TDRD6
RGS22
YIPF2
ESCO2
ZFP36
ZNF184
KDM2A
SLITRK5

ARHGAP18
BRD9

SEPT10
PURB

TSC22D1
SGOL2
TMED10
BTNL8
NEDD4L
BMP2K

UHRF1BP1
RNF168
CCDC103
SERTAD1
TNFRSF9
AARS2
MAP7D3
DPYS
MYH10
MMRN1
SYT2

SLC34A2
ZMYM5
ZNF207
CTRL
PVRL1
FYN

ATP13A3
BCL2L1
CEL

CYP20A1
UBXN6
HIBCH
FAM63B
KRT73
CDH3
NAPSA

TMEM41A
NPNT
PDZD2
DIAPH3
SCD

ABCC2
EME2

BHLHB9
FOXJ2
PTPRF
AJAP1
RBM15B
SLC4A3
ZNF608
CCR3
IRS1
MST1

APOBEC4
TEX2
TULP1
PVRL2

SLC22A9
PPARGC1B
SLC39A5
AFTPH
POP5
NFIL3
SMAD4
IPP

OTOF
MBD3
FOXP2
EGR1
WASF3
PANK2
KRAS
PRDM8
SEH1L
MED9

OR10A2
COTL1
OTUD4

MAGEA10
ST6GALNAC5

GPR25
IRX4

SETD1A
TMCO1
RIOK1

C19orf55
SYT15
TMEM40
PHF13
IFNGR2
FADS2
DDX55
MEPCE
OR10A7
SORBS2
CXXC4
THBS4
OLIG3
FGF10
DHX57
NFAT5
EDC4
CIR1
ZMIZ1

B4GALT2
CDKN2A
MED15
BRDT

TMEM175
TP53

CCDC28B
SRP14
TNFSF9

TMEM184A
TMC4
TAOK2
QRICH1
GAS2L2
ERF
CHGA

-log10(q-value)

0

20

40

60

80

100

5
9
8

#
 m

u
ta

tio
n

s
/M

b

0

20

40

60

80

100

%

T
C
G
A
-I
B
-7
6
5
1
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-H
Z
-7
9
2
2
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-I
B
-7
8
8
8
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-I
B
-7
6
4
6
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-H
Z
-A
4
9
G
-0
1
A
-1
1
D
-A
2
6
I-
0
8

T
C
G
A
-F
2
-6
8
7
9
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-H
Z
-8
0
0
5
-0
1
A
-1
1
D
-2
2
0
1
-0
8

T
C
G
A
-H
Z
-7
9
2
3
-0
1
A
-1
2
D
-2
1
5
4
-0
8

T
C
G
A
-H
Z
-7
2
8
9
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-U
S
-A
7
7
4
-0
1
A
-2
1
D
-A
3
2
N
-0
8

T
C
G
A
-H
Z
-A
7
7
O
-0
1
A
-1
1
D
-A
3
3
T
-0
8

T
C
G
A
-H
Z
-7
9
1
8
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-I
B
-8
1
2
6
-0
1
A
-1
1
D
-2
3
9
6
-0
8

T
C
G
A
-H
V
-A
5
A
3
-0
1
A
-1
1
D
-A
2
6
I-
0
8

T
C
G
A
-H
Z
-7
9
2
0
-0
1
A
-1
1
D
-2
2
0
1
-0
8

T
C
G
A
-I
B
-7
8
8
7
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-F
2
-6
8
8
0
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-F
2
-7
2
7
3
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-H
Z
-8
0
0
3
-0
1
A
-2
1
D
-2
2
0
1
-0
8

T
C
G
A
-O
E
-A
7
5
W
-0
1
A
-1
2
D
-A
3
2
N
-0
8

T
C
G
A
-I
B
-7
8
9
7
-0
1
A
-2
1
D
-2
2
0
1
-0
8

T
C
G
A
-I
B
-7
6
4
9
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-H
Z
-A
4
B
K
-0
1
A
-1
1
D
-A
2
6
I-
0
8

T
C
G
A
-H
Z
-A
4
B
H
-0
1
A
-1
1
D
-A
2
6
I-
0
8

T
C
G
A
-H
6
-A
4
5
N
-0
1
A
-1
1
D
-A
2
6
I-
0
8

T
C
G
A
-I
B
-7
8
9
1
-0
1
A
-1
1
D
-2
2
0
1
-0
8

T
C
G
A
-F
2
-7
2
7
6
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-H
6
-8
1
2
4
-0
1
A
-1
1
D
-2
3
9
6
-0
8

T
C
G
A
-M
8
-A
5
N
4
-0
1
A
-1
1
D
-A
2
6
I-
0
8

T
C
G
A
-H
Z
-8
3
1
5
-0
1
A
-1
1
D
-2
3
9
6
-0
8

T
C
G
A
-F
B
-A
5
4
5
-0
1
A
-1
1
D
-A
2
6
I-
0
8

T
C
G
A
-F
Z
-5
9
2
4
-0
1
A
-1
3
D
-1
6
0
9
-0
8

T
C
G
A
-F
2
-A
4
4
H
-0
1
A
-1
1
D
-A
2
6
I-
0
8

T
C
G
A
-F
B
-A
7
D
R
-0
1
A
-2
1
D
-A
3
3
T
-0
8

T
C
G
A
-L
B
-A
7
S
X
-0
1
A
-1
1
D
-A
3
3
T
-0
8

T
C
G
A
-H
V
-A
5
A
4
-0
1
A
-1
1
D
-A
2
6
I-
0
8

T
C
G
A
-I
B
-7
6
4
5
-0
1
A
-2
2
D
-2
2
0
1
-0
8

T
C
G
A
-F
Z
-5
9
2
0
-0
1
A
-1
1
D
-1
6
0
9
-0
8

T
C
G
A
-I
B
-7
6
4
4
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-H
Z
-7
9
2
4
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-H
Z
-8
3
1
7
-0
1
A
-1
1
D
-2
3
9
6
-0
8

T
C
G
A
-H
Z
-7
9
2
6
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-I
B
-7
8
8
9
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-F
B
-A
4
P
5
-0
1
A
-1
1
D
-A
2
6
I-
0
8

T
C
G
A
-F
B
-A
4
P
6
-0
1
A
-1
2
D
-A
2
6
I-
0
8

T
C
G
A
-H
Z
-8
6
3
6
-0
1
A
-2
1
D
-2
3
9
6
-0
8

T
C
G
A
-F
B
-A
5
V
M
-0
1
A
-1
1
D
-A
3
2
N
-0
8

T
C
G
A
-H
Z
-A
4
9
H
-0
1
A
-1
1
D
-A
2
6
I-
0
8

T
C
G
A
-I
B
-7
8
9
3
-0
1
A
-1
1
D
-2
2
0
1
-0
8

T
C
G
A
-H
Z
-8
6
3
7
-0
1
A
-1
1
D
-2
3
9
6
-0
8

T
C
G
A
-I
B
-A
5
S
O
-0
1
A
-1
1
D
-A
3
2
N
-0
8

T
C
G
A
-H
Z
-7
9
2
5
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-H
Z
-8
0
0
2
-0
1
A
-1
1
D
-2
2
0
1
-0
8

T
C
G
A
-I
B
-7
6
4
7
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-P
Z
-A
5
R
E
-0
1
A
-1
1
D
-A
3
2
N
-0
8

T
C
G
A
-H
Z
-8
6
3
8
-0
1
A
-1
1
D
-2
3
9
6
-0
8

T
C
G
A
-H
Z
-7
9
1
9
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-I
B
-A
5
S
Q
-0
1
A
-1
1
D
-A
3
2
N
-0
8

T
C
G
A
-I
B
-A
6
U
G
-0
1
A
-3
2
D
-A
3
3
T
-0
8

T
C
G
A
-H
V
-A
5
A
6
-0
1
A
-1
1
D
-A
2
6
I-
0
8

T
C
G
A
-I
B
-7
8
8
6
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-H
Z
-A
7
7
P
-0
1
A
-1
1
D
-A
3
3
T
-0
8

T
C
G
A
-H
V
-A
5
A
5
-0
1
A
-1
1
D
-A
2
6
I-
0
8

T
C
G
A
-I
B
-7
6
5
4
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-I
B
-A
6
U
F
-0
1
A
-2
3
D
-A
3
3
T
-0
8

T
C
G
A
-H
Z
-8
0
0
1
-0
1
A
-1
1
D
-2
2
0
1
-0
8

T
C
G
A
-U
S
-A
7
7
6
-0
1
A
-1
3
D
-A
3
3
T
-0
8

T
C
G
A
-U
S
-A
7
7
G
-0
1
A
-1
1
D
-A
3
2
N
-0
8

T
C
G
A
-I
B
-A
5
S
S
-0
1
A
-1
1
D
-A
3
2
N
-0
8

T
C
G
A
-I
B
-7
8
9
0
-0
1
A
-1
2
D
-2
2
0
1
-0
8

T
C
G
A
-F
B
-A
7
8
T
-0
1
A
-1
2
D
-A
3
2
N
-0
8

T
C
G
A
-I
B
-8
1
2
7
-0
1
A
-1
1
D
-2
3
9
6
-0
8

T
C
G
A
-H
V
-A
7
O
L
-0
1
A
-1
1
D
-A
3
3
T
-0
8

T
C
G
A
-U
S
-A
7
7
9
-0
1
A
-1
1
D
-A
3
2
N
-0
8

T
C
G
A
-I
B
-7
6
5
2
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-I
B
-A
5
S
T
-0
1
A
-1
1
D
-A
3
2
N
-0
8

T
C
G
A
-H
Z
-A
4
9
I-
0
1
A
-1
2
D
-A
2
6
I-
0
8

T
C
G
A
-F
Z
-5
9
1
9
-0
1
A
-1
1
D
-1
6
0
9
-0
8

T
C
G
A
-H
8
-A
6
C
1
-0
1
A
-1
1
D
-A
3
2
N
-0
8

T
C
G
A
-I
B
-A
5
S
P
-0
1
A
-1
1
D
-A
3
2
N
-0
8

T
C
G
A
-F
Z
-5
9
2
6
-0
1
A
-1
1
D
-1
6
0
9
-0
8

T
C
G
A
-F
Z
-5
9
2
1
-0
1
A
-1
1
D
-1
6
0
9
-0
8

T
C
G
A
-I
B
-7
8
8
5
-0
1
A
-1
1
D
-2
1
5
4
-0
8

T
C
G
A
-U
S
-A
7
7
E
-0
1
A
-1
1
D
-A
3
2
N
-0
8

T
C
G
A
-F
2
-A
4
4
G
-0
1
A
-1
1
D
-A
2
6
I-
0
8

T
C
G
A
-H
V
-A
7
O
P
-0
1
A
-1
1
D
-A
3
3
T
-0
8

T
C
G
A
-R
B
-A
7
B
8
-0
1
A
-1
2
D
-A
3
3
T
-0
8

T
C
G
A
-F
Z
-5
9
2
2
-0
1
A
-1
1
D
-1
6
0
9
-0
8

T
C
G
A
-U
S
-A
7
7
J-
0
1
A
-1
1
D
-A
3
2
N
-0
8

T
C
G
A
-Q
3
-A
5
Q
Y
-0
1
A
-1
2
D
-A
3
2
N
-0
8

T
C
G
A
-F
Z
-5
9
2
3
-0
1
A
-1
2
D
-1
6
0
9
-0
8

Syn.
Non syn.

Syn.
Missense
Splice site
Nonsense

Frame shift
In frame indel
Other non syn.

indel+null
A:T_transversion
A:T_transition
other_C:G_transversion
other_C:G_transition
CpG_transversion
CpG_transition

0

20

40

60

80

100

A
lle

lic
fr

a
c
tio

n


