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OR11H12
C9orf102
C14orf105

JAK1
PTPN13
GRK5

FBXO40
SLC16A5

ACAN
APOBEC4
MYO3A
SKIV2L2

ZHX2
NCOA5
ZNF512
ZNF295
ZNF41

EFCAB4B
ATAD1
PRPH2
PTPRB
PLCG2
STAT5B
TRIP12

TMSB15B
ATP6V0A4
MED12L
DMXL2

TMPRSS5
FAM70A
TNNI3K
MED13
GNA11
PACS2
NCL

RFXAP
DLGAP3

AIM2
PSMA2
CMTM2
C4orf29
CLVS1
BTNL3
LAMB4

ADAMTS16
BTF3L4
DIAPH3
CDH24

MAGOHB
BTBD3
SYNJ1
ZNF711
TRAF2
MAP2

PCDH9
DUSP9
FLNB
ZNF14
FOXA2

DNAJC11
PRKCQ
CACHD1
TRERF1
CCNH

KIAA1919
CCDC110

DSC2
POLQ
CXXC5
NXPH1
PAK1

COL4A6
CALB2
BTBD11
AP4B1
PROM1
LPGAT1

TBX4
CIZ1

PTPRR
KIF13A

KRTAP12-3
TRIM45
DPP8

FAM199X
CD47

FBXO38
C10orf119
VANGL1

USP1
SYNGR4

SBDS
MARCH5
TOP2A
IGFN1
BRD4
STK11
SENP8
MSLNL
PDGFC

KIAA0564
ALAS1
HEPH

NUFIP1
ATF2

PCDH20
NSF

SCYL2
MAP2K4
MST1R

FAM167B
AHSA2
GPR161
USP16
AKAP7
ANXA11

ARHGEF1
LPAR6
MAOB

COLEC12
SULT1C4
METTL5

HSPBAP1
SLFN12L
CYP2C9
GBA2
BEX5

ABCF3
PPP2R5E
NSUN2
ZBTB24
OR9Q1
CEPT1
CDK14

ATXN7L1
PEBP4
IGSF5

OR5AK2
ABCB6
MCM9
GFRA4
UBE3C
MYLK4
HERC1
ACTL6B

CACNA1D
DHX36
CCR8

NEUROD1
BFSP1

SPATA16
ATP12A
OR4N4
STAU1

MRPS22
NUPL2
A1CF

C16orf45
TAB3

KIF16B
FABP2
NRAP

NHLRC2
ERCC6
PPYR1
RARG
PTCH2
ESCO1

METT5D1
OR8K3
ZNF622
C5orf42
ING1
AFF1
PAK7

DUSP7
NUP205
NXF3
SF1

DCAF6
DNAH6
LUM

ACCN5
ICAM5

KIRREL2
DST

DTX3L
KIAA1407
GPR160

TRAF3IP1
MSH4

KIAA0649
OR51T1

HIST1H1A
C7orf66
DBF4B
LIX1

TMC8
CRTC1
ABHD2
SFRS15
STAG2

TRAPPC10
PRPF4B

ICA1
DPCR1

C10orf81
DIAPH2

DEK
SPAG7
OR13C5
MALT1

TMEM92
UPF2

VPS33A
PIGC

VASH1
LRRN1
HLA-B
TYW3

RNF215
GLDN
BAZ2B

RAPGEF6
HMCN1
MIPEP

BCAP29
SMC1B

MAGEA4
ATP11C

KRTAP5-3
CSGALNACT1

OR5H15
ATG10

FAM189B
YLPM1
STK38L
EPHA2
MAGI1
SGOL2

SLC44A4
DCLRE1A
DOCK7
LRP2
CTSZ

CHMP4C
GUCY2F
CDH22
CREG2
OSR1

CCDC11
FRMPD4
NTRK2
PAK4

ZCWPW2
SBSN

MFSD6
FBXL19

PLEKHH2
AP1G1
FBXO34
CHD7

NFKBIB
JAK3

RANBP17
CASP1

CEACAM6
C7orf50
IL1RL1
MRPL13

SPARCL1
IFNA2

SERPINB7
KRTAP10-11

OR9Q2
TPR
CD34

MATN3
SNAPC1
RUNX2
HIF3A
FSHR
ATR

ZNF559
USP44
ZFP91

FAM193A
DACT1
SPOPL
SSX2IP

ARHGAP28
MRPS18B
ST8SIA6
CDC7

UAP1L1
GPR98
C5orf34

IBTK
PIK3C3

CATSPER4
USF1

SNAPC2
P2RX7
TUBB4
KLF3
ASPG

TAX1BP1
MLL4
GAS6

OR4A16
LRIG2
RPN2
SV2A

MAP3K10
YES1

RNASEL
ASB18
TRIM24
AKAP11
SLC27A3
TRYX3

F2R
RDBP
PSMB8

HEPACAM2
TCF7
EXT1

FAM155B
SMARCB1

NSUN6
SLC30A8
C1orf35
URGCP
RUSC2
ADH7
USP9X

CYP4F11
EMR3
SF3B2
GAD2

LMOD1
ATIC

OR4C15
TUT1

PARP1
NAP1L1
TRIM54

TMEM131
CCDC3
EPHA7
ABCD4
ESCO2
LIMCH1
CD244

DCAF12L2
ZNF443
HDAC5
MTF1

ACAT2
OR10G4
CHD1
MYB

RRAGD
SPANXC

SMARCA1
THUMPD3

ALCAM
GIMAP5

PPP1R12A
SATB1
AP1G2

ANKRD23
C4orf49
PRRT2

CHRNA3
PIK3R4

ZC3H12C
NONO

C18orf19
CCT5

KCTD9
PER3
RAB42

GGNBP2
EFTUD2

RARRES3
IL13RA2
USP29

ADORA3
WDR5
CASP4

CSNK2A2
OR2A5
STX16
KCNN4
MKI67
TAF6

ALDOB
SBNO1
SMC2

ZNF462
CCDC55
FBXL21
TMCO6
PCDH19
SLC9A9
DNAH17
IKBKB
TSHZ1

ZNF280C
PREX2
COL6A5
ASPM

HEATR4
CCDC141
RC3H2
ZFP57

IVD
KIAA0240
SCN3A
RRM2B

SLC24A2
NEK1

AWAT1
DNAJC7
TBL1XR1

EPC1
ATP10B
MRPS5
PFN4

MYH15
BRD8

TBC1D10C
CBX3

DUSP19
CLDN10
LRRC23
PLA2G15
HCLS1

ZKSCAN1
UBR2

OR51A4
SLITRK2
WDR75
ZNF605
RSPO2
PTPDC1
SYNE1

DCBLD1
IFNAR1
MOV10

SLC27A2
CPS1
MTA2
AXIN2

MAGEB2
KTN1
UBA3

SLC2A3
GNA14
E2F5

PAGE2
TM9SF2
FAM20B
PVRL4
NOL9

ZNF619
NCF2
PSD3

KIF21A
CYP4A22
FRMD6
NIPBL
ADM
CDH8

ZSWIM3
DNASE1L3

MCF2
TCEAL5
GDE1

SAMD9L
ZNF555
MAOA
JMJD6
INADL
RYR2

TRMT5
RTN4
DGKH

LGALS9C
ZFYVE16
ARAP3
WDR65
DNMT1
BACE2
TDRD7
WNK3

RNF145
HAUS1
KBTBD4
SR140
LEO1

RBMX2
SLC25A13

CTTN
RIMBP3
DHX32
PTPN12

CEL
NDUFAF1
ZNF620
THOC6
SFRP2
PAX6

CDH10
TPK1

SLC7A6
PLEKHB2
TMEM41B

EXPH5
CD55

C9orf71
ZNF334

SLC25A17
WWTR1
C10orf79
PRKCI

CCDC88A
TRIM46
CBLN3
H2AFJ
ZBTB33
KLKB1

ARHGEF3
AP1M1
FOXN3
CBLL1
CASC1
UCHL5
ZNF570

SKIL
AMBRA1
ATP13A5
C7orf58

BAIAP2L1
IL2RG

CRYGA
TMEM50B
TP53RK
GRIA4
MSRB3
REXO4
LYG1

GPR126
ICOSLG

DLL3
TGFBR2
UIMC1

TXNDC6
TMEM48

SGK3
SLC25A44

GRINA
RPGRIP1L

TAOK3
SLC22A16
MANBA
KCNG4
SCN2A
IQGAP2
INSRR
ABI3BP
POLE
BAI3

MACC1
STK36

UGT2A1
SLC41A2

HGS
FMO5
ALK

EIF4G2
ZNF83

KIAA1797
HIST1H1C

OSMR
MAP3K4
C12orf49
ODAM
ZNF691

NEB
ASB11

TMEM45A
ELFN2
STAU2

ANKRD17
BAP1

GABRA6
DCTN5
CHEK2

SLC35A5
EXD2
PDP2

OR10J1
B4GALT6
SCN4A
SNX2
LAS1L
ADH1B

PTTG1IP
MTTP
C1QL3

TGFBR1
DUSP1
ZHX1
NGEF

OSTM1
BST2

CACNG3
HCRTR2
HAUS6
KDELR2
STK35
MRI1

OR4D2
LEPRE1

PPIG
ACOT9

ZP3
CWF19L2
AHCTF1
CNTFR
MIER1

MAP7D3
UPF3A
MACF1
GMNN
HNMT

C14orf39
NIPA2
IFITM3

C20orf177
ZNF384
POLDIP3

CHM
DNAH8

RAD51AP2
ZNF585A
METTL9
OR8A1
MIA3

ZNF721
TMTC4
PANK1
LASS3

C6orf222
VAV3

AKAP9
FAM26E
OR6A2

ADAMTS19
NFATC3

EYS
NCAPD3
FAM98B
CDK17
ZNF799
PHF1
FER

HIVEP2
ZCCHC6
MFAP1

CAPRIN1
SPEN

ZNF658
PRKCD

MARVELD2
LRRC37B

CAMSAP1L1
MTDH
GGT5

ARMCX5
DNAJC16
OR2Y1
CTCF

RBM19
ZNF473
OR7C1

SLC22A3
C19orf66
RANBP1
GRB14
PCSK5
FGFR1
CETN3

HIST1H1E
KRT19

MAP7D1
ACVR2A
PTPN3
OR2T33
CD3D
CPZ
FLT3

ARHGAP25
OR4E2

SLC26A8
HUWE1
ZC3H13
C1orf168

AFM
PALLD

C17orf47
RING1

BMPR1A
PLEK

DHX35
POMGNT1

ERBB4
SMTN
GAB2

AGTR2
PAAF1
OTX2
OAS1

HNRNPH3
KCTD16
EFEMP1
PTPRC
DDX59
NFASC
PHF21A

FAM163B
ULK1

ZNF180
IGF2R
OR2V2

FAS
NOX5
ITPR1

MRE11A
BCHE
LEF1

POLD3
WDR66
FIGNL1
SP110

RNF111
SERPINA9
DENND4A

MYH3
MCART1
TNFAIP3

CIC
RAB40C
EFHC1
BCL9L
KIFAP3
MRAS

MOV10L1
G3BP2
CCR2

PCDH12
MCCC1
HRSP12
CCAR1
YSK4

FUBP3
NCOA6

FAM160B1
PIK3C2G

LBP
MAPK9
LMTK3
EIF2B5
MUC7

ARHGEF10
OR4M2
ING2

ERBB2IP
JMJD1C

ADAMTS4
WT1

ACTL6A
TJP1
DBN1

IQSEC2
NCR3

CYP2C18
OR6C75
NOVA1
DSG4

ZNF518B
SPAST
MMP13
ACTL8

ATP6V1D
ENTPD4
DSG1
PNP

ZKSCAN2
KIAA0319L
GPR115
GPR22
SPCS2
HFE2
AMOT
BRE

TXNDC17
ADK

GAB1
KDM3B
AGFG1
ENPEP
RAB38

SLC22A9
LPCAT3
THAP9
LAMC1
SKIV2L
GCNT2
OR5B2
OLR1

ERGIC1
PLK2

LRRC39
HORMAD1

RBM12
ETF1

CREBBP
MTMR8
CUL2

DOCK5
PNPLA8
CYP1B1
POLM
HERC5

NLK
EAPP

RCSD1
WBP11
HM13

ARFIP1
FAHD2A
THRAP3
RUFY1
ZNF547
ZFC3H1
PAK3

MMP12
C5orf22
EXOC4
CDKL2
N4BP2
INPP1

KIAA0195
CDC42BPA

FRS3
GPR75
NOS3

UGT1A7
UGT3A2
EIF2AK4

SCAI
TET3
IDH2
CHUK

PLA2G4E
CLIP4

GABPA
ERCC3
NRK

ENPP1
C9orf131
STRADB

SYT1
RBBP7
RPA3
KLC4

ABCB4
SLC33A1
ADNP2
MEPE
ALX4

ERBB2
RBAK
SCLY

PTPRK
IRAK3
MAP9

ZNF449
ALG2

NUDCD1
ARMC9
OVGP1
MARK1
LNX2

DDX23
RTP3

KDM2B
RBPJ
EML4

NCOA7
EEA1

FGFR3
PI4K2B
ATAD5

CCDC160
ATAD2B
SCLT1

PARP12
KIAA1804
TNPO1
ENSA

HDAC1
HSD17B11

DDX3X
DDX17
RBL2

TMEM169
TMEM37
SLC7A10
OVCH1
SOX7

KCNS3
CYLC1
MDH1
ALDH2
SFRS18
IL12RB2
KDM5C

RIF1
KAT2B
AGBL2
PAXIP1
VCX2

ZBTB7C
PLEKHA6

SP4
USH2A
CSMD3
PTPRD
AIFM1

ANKRD30A
TAF1
MYH1

PIK3CA
APOB
GRM8

KIT
EPHA3
GRM7

SPANXN2
KIAA1409

DKK2
FBN2

OSBPL11
EP300
EZH2
EGFR

PTPN11
ADAM18

JAK2
ODZ1
SMG1
KRT14
NTRK3
ATG2B
MUC17

TAT
CNTNAP5
MYO3B
CLVS2
USP25
RELN
DDX5

GTF3C3
PPP1R3A

FLG2
KLRC3

PRKAA2
TRRAP
STAB2
PHF3
CHML

ZNF708
RAB6C

C6orf170
VPS13B
C6orf89
HLA-A
BRAF

GOLGB1
ERBB3
MET

CNIH4
ARHGAP32

FUT10
RPS6KA3

MFN1
TRPM7
NUP160
CYP4X1
SLC11A2
GPR112
CTNNB1
MSH6
E2F7

EFHC2
FBLN5
CRY1

KDM5B
GTF2IRD2
TXNDC15
MOBKL2B

ABCC4
DOCK1

HIST1H1T
PCDHGA11
ARHGAP5
PRAMEF12

UBR4
CSNK1D

DAXX
ATP8B1
MSH2

SLC28A2
DMRTB1
NUP54
IFIT2
OR1I1
MBTD1

F8
ITGAV
DDB1

MAP4K3
ZNF182
CYLD

WDR78
PRB4
LIG1

DDX43
NRAS
BAG4

GPNMB
KPNA5
GPR87

IL1RAPL1
TRIM23
OR11G2
PIK3C2A

TIFA
C2orf77
PLCH2

CARD11
MYST4
ECM2

PDGFRA
SLC9A10
SYNCRIP
RNF182
IGFBP7
MYEOV
EIF4A2
NEXN

OR51E1
RUNX1
LHCGR

ANKRD50
IKZF4

GMCL1
RBM7

C14orf102
CATSPER1

GATA3
WNK1

ZNF438
ZNF189
WASH1
KRAS

C14orf159
USP34
TSHR
INSM2

PPP2R1A
ACP6

GOLPH3L
TRIM32

FAM133B
MST4
RAB28
USP26
TTF1

ETAA1
CLCNKA
CXorf38
ANKHD1

MLL2
SYNRG
ZNF789
KIR2DL3
SLC4A10

TOB1
CENPF
VAV2

WNT16
AURKA
ARNT2

ANAPC4
C12orf10
RASAL2
NBEA
PALB2
EIF5B
MPO

ZNF280B
ANKRD36B

HAS2
DHRS7

PPARGC1A
PRKCH
OR1J2
LNPEP

SULT6B1
GLI2
HELQ
AKAP3
GPR141
MYL1

C12orf40
ERCC5
C12orf5
EP400

DOCK10
ARFGEF1

SPR
IFT57

BRCA2
TWISTNB
LARP4B
RASA2
PCSK1

MAGEC1
CBL
MLL3

TRIP11
FAHD2B

IVL
COLEC10
KCNH7
F2RL1
ZFX
GLI1

NT5DC3
C9orf84
MAGEA1
OSBPL2
DNAH12

SMARCA4
C14orf43
SNAI2

SHROOM4
SCD5
FKBP9

KIAA1586
LATS1
NBPF7
FGFR2
SNTN
STBD1
PDCD5
C1orf59

PPP1R12B
GTF2B
THOC5
TRIM13
ATP11B
OR2M3
TUBA4A
HIPK2
PTEN

FAM134A
PARG
MBD6
PSD

HNF1B
TIAL1

OR52A4
AKR1C4

TFE3
RB1

RGS22
PRRG1
ZNF583
TNRC6C

KRT2
RBM44
FAM9A

FAM179A
USP24
GNAS

SLC12A6
KLHL10
RAF1
MKL2

CLEC4F
ATG5

PAQR5
TNMD
SMAD4
GIGYF2
MEN1
TUBE1
ALG9

ASNSD1
C11orf30
NAA25
LDHA
MMP8
INTS4
CASP8
CHRM2

ATM
MIER3

B4GALNT4
FNDC7
SLAMF7
ZNF486
NUP188
OR7C2
FHOD3

GPATCH8
PLXNA3

NOTCH2NL
GPR174
GNPAT
SENP6
OXSM
RSPH3

NCAPD2
DCLK2
LINGO4
UQCRC2
EHBP1
HTR2A

TNFRSF9
WEE1

ADAM28
PTCH1
RNF128
CEP135

SVIL
KLK10
PTK2
CDX2

ST3GAL6
ZFYVE26
ZDHHC7
PRDM1
PIK3IP1
GGT1

C2orf29
KDM6A
OR5V1
TPM4
TAF7L

C15orf52
SLK

BCORL1
BIRC3
RLIM
ECT2

PCBP1
PRKDC
KCTD3

TMEM126A
L1TD1
GRB2
XYLT2
NEFH
BCL9
CD58
MLH1

CAB39L
PRPS1
IQCD

GGTLC2
CYSLTR2
ALDH1A3

CHD3
EGR1

CLSPN
CDK12

MPHOSPH10
KCNK1
ROS1
NF1

ATP6V1B1
FYN

DDX26B
NLRC4
TCF7L2
PIK3R1
IDH1
HPS3
ASXL1

PLEKHF2
PTGDR
SETD2
GMPS
SMAD2
TOP2B
ZBTB20
RPTN

FBXW7
C14orf184

MGA
PLAGL2
TPRKB
UBQLN2
ALG12
P2RY13
ALPK2
ATXN3L
DIP2B
NR1H3
MAPK6
FMN2

OR4D10
STARD3NL
C15orf40

NF2
MVK

CRIPAK
BMPR2
RHOA
NTAN1
CDH1
WNT1
BCOR

ZFP36L2
RBMX

FAM123B
SELPLG
TXNDC2

B2M
ACVR1B
RBM38
MUC4
SOX9
RNF43
ARID1A
TP53
APC

-log10(q-value)

0

20

40

60

80

100

2
6
5

2
8
7

1
0
4

1
0
6

1
2
5

1
3
9

2
1
4

1
5
3

#
 m
u
ta
tio
n
s
/M
b

0

20

40

60

80

100

%

T
C
G
A
-A
A
-A
0
1
0
-0
1
A
-0
1
W
-A
0
0
E
-0
9

T
C
G
A
-A
A
-3
6
6
3
-0
1
A
-0
1
D
-1
7
1
9
-1
0

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

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

T
C
G
A
-A
6
-5
6
6
5
-0
1
A
-0
1
D
-1
6
5
0
-1
0

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

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

T
C
G
A
-C
M
-6
1
6
2
-0
1
A
-1
1
D
-1
6
5
0
-1
0

T
C
G
A
-A
Z
-6
6
0
1
-0
1
A
-1
1
D
-1
7
7
1
-1
0

T
C
G
A
-A
Z
-4
6
8
1
-0
1
A
-0
1
D
-1
4
0
8
-1
0

T
C
G
A
-D
M
-A
0
X
D
-0
1
A
-1
2
D
-A
1
5
2
-1
0

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

T
C
G
A
-C
M
-6
6
7
7
-0
1
A
-1
1
D
-1
8
3
5
-1
0

T
C
G
A
-G
4
-6
2
9
3
-0
1
A
-1
1
D
-1
7
1
9
-1
0

T
C
G
A
-C
A
-6
7
1
7
-0
1
A
-1
1
D
-1
8
3
5
-1
0

T
C
G
A
-A
A
-3
6
6
0
-0
1
A
-0
1
D
-1
7
1
9
-1
0

T
C
G
A
-G
4
-6
3
1
7
-0
1
A
-1
1
D
-1
7
1
9
-1
0

T
C
G
A
-C
M
-6
6
7
9
-0
1
A
-1
1
D
-1
8
3
5
-1
0

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

T
C
G
A
-A
Y
-6
1
9
7
-0
1
A
-1
1
D
-1
7
1
9
-1
0

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

T
C
G
A
-G
4
-6
3
1
0
-0
1
A
-1
1
D
-1
7
1
9
-1
0

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

T
C
G
A
-C
A
-6
7
1
6
-0
1
A
-1
1
D
-1
8
3
5
-1
0

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

T
C
G
A
-D
M
-A
0
X
F
-0
1
A
-1
1
D
-A
1
5
2
-1
0

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

T
C
G
A
-D
5
-5
5
3
8
-0
1
A
-0
1
D
-1
6
5
0
-1
0

T
C
G
A
-C
M
-6
1
7
2
-0
1
A
-1
1
D
-1
6
5
0
-1
0

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

T
C
G
A
-C
A
-5
7
9
7
-0
1
A
-0
1
D
-1
6
5
0
-1
0

T
C
G
A
-A
Y
-6
1
9
6
-0
1
A
-1
1
D
-1
7
1
9
-1
0

T
C
G
A
-C
K
-4
9
5
2
-0
1
A
-0
1
D
-1
7
1
9
-1
0

T
C
G
A
-A
Z
-6
5
9
9
-0
1
A
-1
1
D
-1
7
7
1
-1
0

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

T
C
G
A
-D
5
-5
5
4
1
-0
1
A
-0
1
D
-1
6
5
0
-1
0

T
C
G
A
-C
M
-6
1
6
6
-0
1
A
-1
1
D
-1
6
5
0
-1
0

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

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

T
C
G
A
-A
A
-A
0
0
L
-0
1
A
-0
1
W
-A
0
0
5
-1
0

T
C
G
A
-C
M
-4
7
4
6
-0
1
A
-0
1
D
-1
4
0
8
-1
0

T
C
G
A
-C
M
-4
7
4
3
-0
1
A
-0
1
D
-1
7
1
9
-1
0

T
C
G
A
-G
4
-6
3
1
5
-0
1
A
-1
1
D
-1
7
1
9
-1
0

T
C
G
A
-A
D
-5
9
0
0
-0
1
A
-1
1
D
-1
6
5
0
-1
0

T
C
G
A
-A
U
-6
0
0
4
-0
1
A
-1
1
D
-1
7
1
9
-1
0

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

T
C
G
A
-A
6
-6
6
4
9
-0
1
A
-1
1
D
-1
7
7
1
-1
0

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

T
C
G
A
-G
4
-6
3
0
6
-0
1
A
-1
1
D
-1
7
7
1
-1
0

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

T
C
G
A
-C
K
-4
9
4
7
-0
1
B
-1
1
D
-1
6
5
0
-1
0

T
C
G
A
-C
M
-4
7
4
4
-0
1
A
-0
1
D
-1
4
0
8
-1
0

T
C
G
A
-C
K
-4
9
5
0
-0
1
A
-0
1
D
-1
7
1
9
-1
0

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

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

T
C
G
A
-A
A
-3
9
7
9
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-C
M
-6
1
6
7
-0
1
A
-1
1
D
-1
6
5
0
-1
0

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

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

T
C
G
A
-D
M
-A
2
8
K
-0
1
A
-2
1
D
-A
1
6
V
-1
0

T
C
G
A
-D
M
-A
1
H
A
-0
1
A
-1
1
D
-A
1
5
2
-1
0

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

T
C
G
A
-C
M
-5
3
4
1
-0
1
A
-0
1
D
-1
4
0
8
-1
0

T
C
G
A
-F
4
-6
7
0
3
-0
1
A
-1
1
D
-1
8
3
5
-1
0

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

T
C
G
A
-D
5
-6
5
3
8
-0
1
A
-1
1
D
-1
7
1
9
-1
0

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

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

T
C
G
A
-D
M
-A
1
D
9
-0
1
A
-1
1
D
-A
1
5
2
-1
0

T
C
G
A
-C
M
-6
1
6
8
-0
1
A
-1
1
D
-1
6
5
0
-1
0

T
C
G
A
-D
M
-A
1
D
8
-0
1
A
-1
1
D
-A
1
5
2
-1
0

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

T
C
G
A
-A
6
-6
1
3
7
-0
1
A
-1
1
D
-1
7
7
1
-1
0

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

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

T
C
G
A
-C
M
-5
3
4
9
-0
1
A
-2
1
D
-1
7
1
9
-1
0

T
C
G
A
-G
4
-6
3
2
3
-0
1
A
-1
1
D
-1
7
1
9
-1
0

T
C
G
A
-D
5
-6
5
3
5
-0
1
A
-1
1
D
-1
7
1
9
-1
0

T
C
G
A
-A
A
-3
6
9
7
-0
1
A
-0
1
D
-1
7
1
9
-1
0

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

T
C
G
A
-D
M
-A
2
8
E
-0
1
A
-1
1
D
-A
1
6
V
-1
0

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

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

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

T
C
G
A
-D
M
-A
1
D
A
-0
1
A
-1
1
D
-A
1
5
2
-1
0

T
C
G
A
-D
M
-A
1
D
0
-0
1
A
-1
1
D
-A
1
5
2
-1
0

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

T
C
G
A
-A
6
-6
7
8
2
-0
1
A
-1
1
D
-1
8
3
5
-1
0

T
C
G
A
-D
M
-A
2
8
F
-0
1
A
-1
1
D
-A
1
6
V
-1
0

T
C
G
A
-A
6
-5
6
5
9
-0
1
A
-0
1
D
-1
6
5
0
-1
0

T
C
G
A
-A
Y
-5
5
4
3
-0
1
A
-0
1
D
-1
6
5
0
-1
0

T
C
G
A
-C
M
-6
1
6
9
-0
1
A
-1
1
D
-1
6
5
0
-1
0

T
C
G
A
-D
M
-A
1
D
4
-0
1
A
-2
1
D
-A
1
5
2
-1
0

T
C
G
A
-C
K
-5
9
1
4
-0
1
A
-1
1
D
-1
6
5
0
-1
0

T
C
G
A
-C
M
-6
6
7
6
-0
1
A
-1
1
D
-1
8
3
5
-1
0

T
C
G
A
-D
M
-A
1
D
B
-0
1
A
-1
1
D
-A
1
5
2
-1
0

T
C
G
A
-D
5
-5
5
4
0
-0
1
A
-0
1
D
-1
6
5
0
-1
0

T
C
G
A
-A
D
-6
5
4
8
-0
1
A
-1
1
D
-1
8
3
5
-1
0

T
C
G
A
-A
Z
-6
6
0
7
-0
1
A
-1
1
D
-1
8
3
5
-1
0

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

T
C
G
A
-D
M
-A
1
D
7
-0
1
A
-1
1
D
-A
1
5
2
-1
0

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

T
C
G
A
-C
A
-6
7
1
8
-0
1
A
-1
1
D
-1
8
3
5
-1
0

T
C
G
A
-A
A
-A
0
2
J-
0
1
A
-0
1
W
-A
0
0
E
-0
9

T
C
G
A
-A
6
-3
8
0
7
-0
1
A
-0
1
W
-0
9
9
5
-1
0

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

T
C
G
A
-D
5
-6
5
3
3
-0
1
A
-1
1
D
-1
7
1
9
-1
0

T
C
G
A
-A
A
-3
9
7
7
-0
1
A
-0
1
W
-0
9
9
5
-1
0

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

T
C
G
A
-C
M
-6
1
6
1
-0
1
A
-1
1
D
-1
6
5
0
-1
0

T
C
G
A
-C
M
-6
1
6
3
-0
1
A
-1
1
D
-1
6
5
0
-1
0

T
C
G
A
-G
4
-6
3
0
7
-0
1
A
-1
1
D
-1
7
1
9
-1
0

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

T
C
G
A
-A
6
-5
6
6
0
-0
1
A
-0
1
D
-1
6
5
0
-1
0

T
C
G
A
-C
M
-5
8
6
0
-0
1
A
-0
1
D
-1
6
5
0
-1
0

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

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

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

T
C
G
A
-A
A
-3
6
5
5
-0
1
A
-0
2
D
-1
7
1
9
-1
0

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

T
C
G
A
-A
A
-3
6
6
6
-0
1
A
-0
2
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-3
5
4
9
-0
1
A
-0
2
W
-0
8
3
1
-1
0

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

T
C
G
A
-A
A
-3
9
3
0
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-D
5
-6
5
3
9
-0
1
A
-1
1
D
-1
7
1
9
-1
0

T
C
G
A
-A
U
-3
7
7
9
-0
1
A
-0
1
D
-1
7
1
9
-1
0

T
C
G
A
-A
6
-5
6
6
2
-0
1
A
-0
1
D
-1
6
5
0
-1
0

T
C
G
A
-A
Z
-6
6
0
0
-0
1
A
-1
1
D
-1
7
7
1
-1
0

T
C
G
A
-C
M
-5
8
6
8
-0
1
A
-0
1
D
-1
6
5
0
-1
0

T
C
G
A
-A
A
-A
0
2
K
-0
1
A
-2
1
W
-A
0
9
6
-1
0

T
C
G
A
-C
K
-4
9
4
8
-0
1
B
-1
1
D
-1
6
5
0
-1
0

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

T
C
G
A
-A
A
-3
9
7
2
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
8
1
5
-0
1
A
-0
1
W
-0
9
9
5
-1
0

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

T
C
G
A
-D
M
-A
1
D
6
-0
1
A
-2
1
D
-A
1
5
2
-1
0

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

T
C
G
A
-D
5
-6
5
3
2
-0
1
A
-1
1
D
-1
7
1
9
-1
0

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

T
C
G
A
-C
M
-6
1
6
4
-0
1
A
-1
1
D
-1
6
5
0
-1
0

T
C
G
A
-F
4
-6
8
0
7
-0
1
A
-1
1
D
-1
8
3
5
-1
0

T
C
G
A
-A
A
-3
9
6
8
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-C
M
-6
6
7
5
-0
1
A
-1
1
D
-1
8
3
5
-1
0

T
C
G
A
-A
A
-3
8
5
8
-0
1
A
-0
1
W
-0
9
0
0
-0
9

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

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

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

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

T
C
G
A
-A
A
-3
8
6
1
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-G
4
-6
3
0
3
-0
1
A
-1
1
D
-1
7
7
1
-1
0

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

T
C
G
A
-A
A
-3
6
8
1
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-3
8
4
8
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-A
0
1
Z
-0
1
A
-1
1
W
-A
0
9
6
-1
0

T
C
G
A
-A
A
-A
0
1
K
-0
1
A
-0
1
W
-A
0
0
E
-0
9

T
C
G
A
-A
A
-3
9
8
2
-0
1
A
-0
2
W
-0
9
9
5
-1
0

T
C
G
A
-C
M
-6
1
6
5
-0
1
A
-1
1
D
-1
6
5
0
-1
0

T
C
G
A
-A
A
-3
8
5
1
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
5
4
2
-0
1
A
-0
2
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
5
6
1
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
5
5
2
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-A
0
1
T
-0
1
A
-2
1
W
-A
0
9
6
-1
0

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

T
C
G
A
-A
A
-3
6
9
3
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-3
5
5
8
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-A
0
0
O
-0
1
A
-0
2
W
-A
0
0
E
-0
9

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

T
C
G
A
-A
A
-3
9
4
1
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
8
1
4
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-A
0
0
D
-0
1
A
-0
1
W
-A
0
0
5
-1
0

T
C
G
A
-A
A
-3
8
6
6
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
6
7
9
-0
1
A
-0
2
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-3
8
6
0
-0
1
A
-0
2
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-A
0
2
H
-0
1
A
-0
1
W
-A
0
0
E
-0
9

T
C
G
A
-A
Y
-4
0
7
1
-0
1
A
-0
1
W
-1
0
7
3
-0
9

T
C
G
A
-A
A
-3
9
7
5
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
9
8
0
-0
1
A
-0
2
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
6
6
7
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-A
0
2
F
-0
1
A
-0
1
W
-A
0
0
E
-0
9

T
C
G
A
-A
A
-3
5
5
6
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-A
0
2
W
-0
1
A
-0
1
W
-A
0
0
E
-0
9

T
C
G
A
-A
A
-A
0
1
F
-0
1
A
-0
1
W
-A
0
0
5
-1
0

T
C
G
A
-A
A
-3
9
7
6
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
6
-3
8
1
0
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
5
1
9
-0
1
A
-0
2
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
5
5
3
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
6
8
5
-0
1
A
-0
2
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-A
0
0
W
-0
1
A
-0
1
W
-A
0
0
5
-1
0

T
C
G
A
-A
6
-2
6
7
4
-0
1
A
-0
2
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
8
5
6
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-3
5
3
1
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-A
0
1
S
-0
1
A
-2
1
W
-A
0
9
6
-1
0

T
C
G
A
-C
M
-6
6
7
4
-0
1
A
-1
1
D
-1
8
3
5
-1
0

T
C
G
A
-C
K
-6
7
4
7
-0
1
A
-1
1
D
-1
8
3
5
-1
0

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

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

T
C
G
A
-C
K
-5
9
1
3
-0
1
A
-1
1
D
-1
6
5
0
-1
0

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

T
C
G
A
-A
A
-3
5
5
5
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
9
4
7
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
9
8
4
-0
1
A
-0
2
W
-0
9
9
5
-1
0

T
C
G
A
-A
6
-6
1
4
1
-0
1
A
-1
1
D
-1
7
7
1
-1
0

T
C
G
A
-C
K
-5
9
1
5
-0
1
A
-1
1
D
-1
6
5
0
-1
0

T
C
G
A
-A
Z
-4
3
1
5
-0
1
A
-0
1
D
-1
4
0
8
-1
0

T
C
G
A
-A
A
-3
9
5
0
-0
1
A
-0
2
W
-0
9
9
5
-1
0

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

T
C
G
A
-A
A
-A
0
1
R
-0
1
A
-2
1
W
-A
0
9
6
-1
0

T
C
G
A
-A
A
-3
5
5
4
-0
1
A
-0
1
W
-0
8
3
3
-1
0

T
C
G
A
-A
A
-A
0
0
A
-0
1
A
-0
1
W
-A
0
0
5
-1
0

T
C
G
A
-A
A
-A
0
1
7
-0
1
A
-0
1
W
-A
0
0
E
-0
9

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

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

T
C
G
A
-A
6
-5
6
6
1
-0
1
A
-0
1
D
-1
6
5
0
-1
0

T
C
G
A
-A
A
-3
7
1
5
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-C
K
-6
7
4
6
-0
1
A
-1
1
D
-1
8
3
5
-1
0

T
C
G
A
-C
K
-5
9
1
6
-0
1
A
-1
1
D
-1
6
5
0
-1
0

T
C
G
A
-C
M
-5
8
6
1
-0
1
A
-0
1
D
-1
6
5
0
-1
0

T
C
G
A
-A
6
-6
6
5
3
-0
1
A
-1
1
D
-1
7
7
1
-1
0

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

T
C
G
A
-A
A
-3
7
1
0
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-A
0
1
I-
0
1
A
-0
2
W
-A
0
0
E
-0
9

T
C
G
A
-A
A
-A
0
0
K
-0
1
A
-0
2
W
-A
0
0
5
-1
0

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

T
C
G
A
-C
K
-6
7
5
1
-0
1
A
-1
1
D
-1
8
3
5
-1
0

T
C
G
A
-A
A
-A
0
3
F
-0
1
A
-1
1
W
-A
0
9
6
-1
0

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

T
C
G
A
-A
A
-3
5
2
7
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
9
3
9
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
9
8
9
-0
1
A
-0
1
W
-0
9
9
5
-1
0

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

T
C
G
A
-C
K
-6
7
4
8
-0
1
A
-1
1
D
-1
8
3
5
-1
0

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

T
C
G
A
-A
6
-3
8
0
9
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-D
5
-6
5
3
6
-0
1
A
-1
1
D
-1
7
1
9
-1
0

T
C
G
A
-C
A
-6
7
1
5
-0
1
A
-2
1
D
-1
8
3
5
-1
0

T
C
G
A
-D
M
-A
2
8
C
-0
1
A
-1
1
D
-A
1
6
V
-1
0

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

T
C
G
A
-D
5
-6
5
3
7
-0
1
A
-1
1
D
-1
7
1
9
-1
0

T
C
G
A
-C
M
-5
3
4
4
-0
1
A
-2
1
D
-1
7
1
9
-1
0

T
C
G
A
-C
M
-6
6
8
0
-0
1
A
-1
1
D
-1
8
3
5
-1
0

T
C
G
A
-D
M
-A
2
8
G
-0
1
A
-1
1
D
-A
1
6
V
-1
0

T
C
G
A
-D
5
-5
5
3
9
-0
1
A
-0
1
D
-1
6
5
0
-1
0

T
C
G
A
-C
K
-5
9
1
2
-0
1
A
-1
1
D
-1
6
5
0
-1
0

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

T
C
G
A
-A
A
-A
0
0
J-
0
1
A
-0
2
W
-A
0
0
5
-1
0

T
C
G
A
-A
A
-A
0
2
9
-0
1
A
-0
1
W
-A
0
0
E
-0
9

T
C
G
A
-A
A
-3
9
9
4
-0
1
A
-0
1
W
-1
0
7
3
-0
9

T
C
G
A
-C
M
-6
1
7
0
-0
1
A
-1
1
D
-1
6
5
0
-1
0

T
C
G
A
-A
A
-3
8
6
4
-0
1
A
-0
1
W
-0
9
9
5
-1
0

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

T
C
G
A
-A
A
-3
6
8
0
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-3
5
3
0
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
6
-3
8
0
8
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
5
2
1
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
5
4
8
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
6
-5
6
6
6
-0
1
A
-0
1
D
-1
6
5
0
-1
0

T
C
G
A
-A
A
-A
0
0
N
-0
1
A
-0
2
W
-A
0
0
E
-0
9

T
C
G
A
-C
M
-6
6
7
8
-0
1
A
-1
1
D
-1
8
3
5
-1
0

T
C
G
A
-A
6
-5
6
5
7
-0
1
A
-0
1
D
-1
6
5
0
-1
0

T
C
G
A
-D
M
-A
2
8
2
-0
1
A
-1
2
D
-A
1
6
V
-1
0

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

T
C
G
A
-A
A
-A
0
0
U
-0
1
A
-0
1
W
-A
0
0
5
-1
0

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

T
C
G
A
-A
A
-3
9
7
3
-0
1
A
-0
1
W
-0
9
9
5
-1
0

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

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

T
C
G
A
-A
A
-3
8
1
8
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-A
0
1
Q
-0
1
A
-0
1
W
-A
0
0
5
-1
0

T
C
G
A
-A
A
-A
0
2
4
-0
1
A
-0
2
W
-A
0
0
E
-0
9

T
C
G
A
-C
M
-5
8
6
3
-0
1
A
-2
1
D
-1
8
3
5
-1
0

T
C
G
A
-A
A
-3
8
1
2
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
6
-2
6
7
7
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
8
5
2
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-3
8
3
7
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-3
8
5
5
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-A
0
1
V
-0
1
A
-2
3
W
-A
0
9
6
-1
0

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

T
C
G
A
-A
A
-3
6
9
5
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-3
6
7
3
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-D
M
-A
0
X
9
-0
1
A
-1
1
D
-A
1
5
2
-1
0

T
C
G
A
-A
A
-3
5
3
8
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
6
7
8
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-3
5
2
2
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
6
8
8
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-3
6
9
2
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-A
0
2
O
-0
1
A
-2
1
W
-A
0
9
6
-1
0

T
C
G
A
-A
A
-3
5
6
2
-0
1
A
-0
2
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
5
3
2
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
8
4
6
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
8
7
2
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
8
5
4
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-3
8
7
0
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
9
5
2
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
5
4
4
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-A
0
0
Z
-0
1
A
-0
1
W
-A
0
0
5
-1
0

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

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

T
C
G
A
-C
M
-6
1
7
1
-0
1
A
-1
1
D
-1
6
5
0
-1
0

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

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

T
C
G
A
-A
A
-A
0
0
E
-0
1
A
-0
1
W
-A
0
0
5
-1
0

T
C
G
A
-A
6
-2
6
7
6
-0
1
A
-0
1
W
-0
8
3
3
-1
0

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

T
C
G
A
-A
A
-3
8
6
7
-0
1
A
-0
1
W
-0
9
9
5
-1
0

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

T
C
G
A
-G
4
-6
3
2
1
-0
1
A
-1
1
D
-1
7
1
9
-1
0

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

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

T
C
G
A
-C
A
-6
7
1
9
-0
1
A
-1
1
D
-1
8
3
5
-1
0

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

T
C
G
A
-A
A
-A
0
1
D
-0
1
A
-0
1
W
-A
0
0
E
-0
9

T
C
G
A
-A
A
-3
8
6
9
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
9
5
6
-0
1
A
-0
2
W
-0
9
9
5
-1
0

T
C
G
A
-F
4
-6
7
0
4
-0
1
A
-1
1
D
-1
8
3
5
-1
0

T
C
G
A
-A
A
-3
5
1
7
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
8
4
4
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
8
1
1
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
9
4
9
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
Z
-5
4
0
3
-0
1
A
-0
1
D
-1
6
5
0
-1
0

T
C
G
A
-A
A
-3
5
2
4
-0
1
A
-0
2
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
5
6
0
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
5
2
0
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
8
4
2
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
9
5
5
-0
1
A
-0
2
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
8
7
5
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-3
5
2
6
-0
1
A
-0
2
W
-0
8
3
1
-1
0

T
C
G
A
-A
6
-2
6
7
8
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-A
0
0
4
-0
1
A
-0
1
W
-A
0
0
E
-0
9

T
C
G
A
-A
Y
-4
0
7
0
-0
1
A
-0
1
W
-1
0
7
3
-0
9

T
C
G
A
-A
A
-A
0
1
G
-0
1
A
-0
1
W
-A
0
0
5
-1
0

T
C
G
A
-A
A
-A
0
3
J-
0
1
A
-2
1
W
-A
0
9
6
-1
0

T
C
G
A
-A
6
-2
6
8
3
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-A
0
0
F
-0
1
A
-0
1
W
-A
0
0
5
-1
0

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

T
C
G
A
-A
A
-3
8
3
1
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
6
-6
7
8
0
-0
1
A
-1
1
D
-1
8
3
5
-1
0

T
C
G
A
-A
A
-3
5
1
6
-0
1
A
-0
2
W
-0
8
3
3
-1
0

T
C
G
A
-A
A
-3
5
1
4
-0
1
A
-0
2
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
6
7
2
-0
1
A
-0
1
W
-0
9
0
0
-0
9

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

T
C
G
A
-A
A
-A
0
1
P
-0
1
A
-2
1
W
-A
0
9
6
-1
0

T
C
G
A
-A
A
-3
5
1
8
-0
1
A
-0
2
W
-0
8
3
3
-1
0

T
C
G
A
-C
A
-5
7
9
6
-0
1
A
-0
1
D
-1
6
5
0
-1
0

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

T
C
G
A
-A
A
-3
8
1
9
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-3
8
7
7
-0
1
A
-0
1
W
-0
9
9
5
-1
0

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

T
C
G
A
-C
M
-4
7
4
7
-0
1
A
-0
1
D
-1
4
0
8
-1
0

T
C
G
A
-A
A
-A
0
0
R
-0
1
A
-0
1
W
-A
0
0
5
-1
0

T
C
G
A
-A
A
-A
0
2
2
-0
1
A
-2
1
W
-A
0
9
6
-1
0

T
C
G
A
-A
A
-3
8
3
3
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-3
8
4
5
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
6
-2
6
7
2
-0
1
A
-0
1
W
-0
8
3
3
-1
0

T
C
G
A
-A
A
-3
8
2
1
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
5
2
5
-0
1
A
-0
2
W
-0
8
3
3
-1
0

T
C
G
A
-A
A
-3
5
4
3
-0
1
A
-0
1
W
-0
8
3
3
-1
0

T
C
G
A
-A
A
-3
8
5
0
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
9
6
6
-0
1
A
-0
1
W
-1
0
7
3
-0
9

T
C
G
A
-A
A
-3
6
9
6
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-3
6
6
4
-0
1
A
-0
1
W
-0
9
0
0
-0
9

T
C
G
A
-A
A
-A
0
2
Y
-0
1
A
-4
3
W
-A
0
9
6
-1
0

T
C
G
A
-A
A
-3
5
3
4
-0
1
A
-0
1
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
5
2
9
-0
1
A
-0
2
W
-0
8
3
1
-1
0

T
C
G
A
-A
A
-3
9
8
6
-0
1
A
-0
2
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-3
9
7
1
-0
1
A
-0
1
W
-0
9
9
5
-1
0

T
C
G
A
-A
A
-A
0
0
Q
-0
1
A
-0
1
W
-A
0
0
5
-1
0

T
C
G
A
-A
A
-A
0
1
X
-0
1
A
-2
1
W
-A
0
9
6
-1
0

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


