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Japanese version of The Cancer Genome Atlas, JCGA,
established using fresh frozen tumors obtained from
5143 cancer patients

1

'

3

Takeshi Nagashima 12 Ken Yamaguchi 3 Kenichi Urakami ' , Yuji Shimoda 12 Sumiko Ohnami

Keiichi Ohshima #, Tomoe Tanabe ! 2, Akane Naruoka ®, Fukumi Kamada ', Masakuni Serizawa
6

Keiichi Hatakeyama #, Kenya Matsumura ', Shumpei Ohnami ", Koji Maruyama
Tohru Mochizuki 4, Masatoshi Kusuhara 7 7, Akio Shiomi 8, Yasuhisa Ohde 2,

Masanori Terashima '?, Katsuhiko Uesaka !, Tetsuro Onitsuka '2, Seiichiro Nishimura
17

13

Yasuyuki Hirashima 4 Nakamasa Hayashi 15 Yoshio Kiyohara 18 Yasuhiro Tsubosa
Hirohisa Katagiri 18 Masashi Niwakawa "¢, Kaoru Takahashi 20, Hiroya Kashiwagi Bl

Masahiro Nakagawa 22, Yuji Ishida 23, Takashi Sugino 2*, Mitsuru Takahashi 2°, Yasuto Akiyama 2%

Affiliations + expand
PMID: 31863614 PMCID: PMC7004528 DOI: 10.1111/cas.14290
Free PMC article

Abstract

This study aimed to establish the Japanese Cancer Genome Atlas (JCGA) using data from fresh frozen
tumor tissues obtained from 5143 Japanese cancer patients, including those with colorectal cancer
(31.6%), lung cancer (16.5%), gastric cancer (10.8%) and other cancers (41.1%). The results are part of
a single-center study called "High-tech Omics-based Patient Evaluation” or "Project HOPE" conducted
at the Shizuoka Cancer Center, Japan. All DNA samples and most RNA samples were analyzed using
whole-exome sequencing, cancer gene panel sequencing, fusion gene panel sequencing and
microarray gene expression profiling, and the results were annotated using an analysis pipeline
termed "Shizuoka Multi-omics Analysis Protocol" developed in-house. Somatic driver alterations were
identified in 72.2% of samples in 362 genes (average, 2.3 driver events per sample). Actionable
information on drugs that is applicable in the current clinical setting was associated with 11.3% of
samples. When including those drugs that are used for investigative purposes, actionable information
was assigned to 55.0% of samples. Germline analysis revealed pathogenic mutations in hereditary
cancer genes in 9.2% of samples, among which 12.2% were confirmed as pathogenic mutations by
confirmatory test. Pathogenic mutations associated with non-cancerous hereditary diseases were
detected in 0.4% of samples. Tumor mutation burden (TMB) analysis revealed 5.4% of samples as
having the hypermutator phenotype (TMB z 20). Clonal hematopoiesis was observed in 8.4% of
samples. Thus, the JCGA dataset and the analytical procedures constitute a fundamental resource for
genomic medicine for Japanese cancer patients.
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hHb. HZND 7> MFE 21 EEB BLWTEHBENUT Y FHREIN
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51} JCGA & 460 :B=zFJ X +

ABCB1
AKT3
ARID1B
AXL
BCL6
BRIP1
CCND1
CDA
CDKN2A
CREBBP
cuL3
CYP2D6
DIS3
EMSY
ERBB3
EWSR1
FAT1
FGFR1
FUS
GNAQ
HNF1A
IKZF1
KDM5A
KLF4
LYN
MAPK1
MET
MSTIR
MYCN
NF2
NRG1
PARP1

PDGFRB

ABCG2
ALDH2
ARID2
B2M
BCOR
BTG1
CCND2
CDC73
CDKN2B
CRKL
CUL4A
CYP2E1
DNAAF1
ENG
ERBB4
EXT1
FBXWT
FGFR2
G6PD
GNAS
HOXB13
IL7TR
KDM5C
KLHL6
LZTR1
MAX
MITF
MTAP
MYD88
NFE2L2
NSD2
PARP2

PDK1

ABL1
ALK
ASXL1
BAP1
BCORL1
BTG2
CCND3
CDH1
CDKN2C
CRLF2
CXCR4
CYP3A4
DNMT1
ENO1
ERCC2
EXT2
FGF3
FGFR3
GABRA6
GRM3
HRAS
INPP4B
KDM6A
KMT2A
MAF
MC1R
MKNK1
MTHFR
NAT2
NFIB
NSD3
PARP3

PHOX2B

ABL2
ALOX12B
ATF1
BARD1
BCR
BTK
CCNEL
CDH23
CEBPA
CRTC3
CYLD
CYP3A5
DNMT3A
EP300
ERCC4
EZH2
FGF4
FGFR4
GALNT12
GSK3B
HSD3B1
IRF2
KDR
KMT2C
MAML2
MCL1
MKRN1
MTOR
NBN
NFKBIA
NT5C2
PAXS

PIK3C2B

ACTN4
AMER1
ATM
BAX
BLM
CALR
D22
CDK4
CHCHDT7
CSFIR
CYP17AL
CYP3A43
DOTIL
EPAS1
ERG
EZR
FGF6
FH
GATA3
H3-3A
ID3
IRF4
KEAP1
KMT2D
MAP2K1
MDM2
MLH1
MTRR
NCF2
NKX2-1
NTRK1
PBRM1

PIK3C2G
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ATR
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CD70
CDK6
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CSF3R
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DAXX
DPYD
EPCAM
ERRFI1
FANCA
FGF10
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KNSTRN
MAP2K2
MDM4
MPL
MUTYH
NCOA2
NOTCH1
NTRK2
PDCD1

PIK3CA

ADH1B
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JAK1
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NCOA3
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NTRK3
PDCD1LG2

PIK3CB

AIP
ARAF
AURKA
BCL2L1
BRCA1
CBFB
CD274
CDK12
CIC
CTLA4
CYP2B6
DDR1
EGFR
EPHB1
ETV4
FANCG
FGF14
FLT3
GID4
HEY1
IGF1R
JAK2
KIF1B
LMO1
MAP3K1
MEF2B
MSH2
MYB
NCOA4
NOTCH3
NUTM1
PDE11A

PIK3CG

AKT1
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BRCA2
CBL
CD79A
CDKN1A
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MSH3
MYC
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AKT2
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BRD4
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CYP2C9
DICER1
EML4
ERBB2
ETV6
FAS
FGF23
FUBP1
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HMGA2
IKBKE
JUN
KIT
LTK
MAP3K13
MERTK
MSH6
MYCL
NF1
NRAS
PALB2
PDGFRA
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PIM1

PPP6C

PTPRT

RAD52

RHEB

RUNDC1

SDHD

SLX4

SOX9

STRN

TET2

TP63

UGT1Al

PLAG1
PRDM1
QKI
RAD54L
RHOA
RUNX1
SETBP1
SMAD2
SPEN
SUFU
TGFBR1
TPM3

VEGFA

PMS1

PRKAR1A

RAC1

RAF1

RICTOR

S1PR3

SETD2

SMAD4

SPINK1

SYK

TGFBR2

TPMT

VHL

PMS2
PRKC
RAC2
RARA
RIT1
SALL4
SF3B1
SMARCA4
SPOP
TACC3
TIPARP
TRAFT

VTI1A

POLD1

PRKN

RAD21

RB1

RNF43

SAMD9

SGK1

SMARCB1

SRC

TBX3

TMEM127

TSC1

WT1

POLE

PTCH1

RAD50

RBBP6

ROS1

SDC4

SH2D1A

SMO

SS18

TCF7L2

TMPRSS2
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XPA

POLH

PTEN

RAD51
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RPTOR
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SNCAIP

SSX1

TEK

TNFAIP3

TSHR
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PPARG
PTPN11
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SDHAF2

SKP2

S0cs1

STAG2
TENT5C

TNFRSF14

TYRO3

XRCC2

PPP2R1A

PTPRK

RAD51C

REL

RSPO2

SDHB

SLC22A18

SOS1

STAT3

TERC

TNK2

U2AF1

ZNF217
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PTPRO
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SLC34A2

SOX2

STK11
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g NUT7 > NOBREREHE

BNV T7>H

AMOT7I/BEEIEETDIARIADEEDER

NM_005228 (EGFR): ¢.2573T>G
p.Leu858Arg (p.L858R)

2562 2565 2568 2571 2574 2577 2580 2583 2586
ACAGATTTTGGGCTGGCCAAACTGCTG
. Thr H Asp H Phe H GIy }—Im—{ Ala H Lys H el H Tel }—

854 855 856 857 858 859 860 861 862

858ER D7 I/ BOA L AT ILF U IIEIL LT

2562 2565 2568 2571 2574 2577 2580 2583 2586

ACAGATTTTGGGCGGGCCAAACTGCTG
{ThrHAspHPheH Gly )—m—{ Ala H Lys HLeu HLeu)—

854 855 856 857 858 859 860 861 862
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W >JL—LNUT7>R

EBROBAICEDT =

NM_005228 (EGFR): ¢.2317_

JBENBRATNBE DN

(#A)

FARET AW

2318insCCAACCCCC

p.Pro772_His773insProAsnPro (p.P772_H773insPNP)

2307 2310 2313 2316

2319 2322 2325 2328

GTGGACAACCCCC

ACGTGTGCCGC

- Val H Aép H Aén H Pro H

His - Val H Cys H Arg —

769 770 771 772

2307 2310 2313 2316

73 7714 775 776
----------------------------- TBEOTI /B (FOUY) LTT3BE
---------- . OTI /B (EXFUY) oMcTOUY -

L FRASEY - TOUSHEATAL

2310 2370 235 E 2328 2341 o34 2337

GTGGACAACCCCC

CCAACCCCCACGTGTGCCGC

£ Val H Asp H Asn H Pro His - Val - Cys - Arg F

769 770 771 772

773 774 775 776 77 778 779
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B>T7L—LN)T7>k (REKR)

BREODRRICEDT7 I /BIARKRTZH. Hiadiddngl

NM_005228 (EGFR): c.2235_2249delGGAATTAAGAGAAGC
p.Glu746_Ala750del (p.E746_AT50del)

2226 2229 2232 2235 2238 2241 2244 2247 2250 2253 2256 2259

GTCGCTATCAAGGAATTAAGAGAAGCAACATCTCCG
{ Val H Ala - lle  Lys Thr - Ser - Pro

742 743 744 745 746 747 748 749 75d 751 752 753

________________________________ TA6BBEDT7 I /B (L2 V) HhS5T5088
------- DT/ (F5ZY) £THRELE
2226 2229 2232 1235 2238 2241 2244
| | | | | | | | | |
GTCGCTATCAAAACATCTCCG
%Val H AIa H IIe H Lys — ThrH SerH Pro F

742 743 744 745 746 747 748
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| Bab A YA N7

BEOBBRICEI DRI R ADEBRHES S

NM_000179 (MSH6): c.1444C>T
p.Arg482Ter (p.R482%)

1434 1437 1440 1443 1446 1449 1452 1455 145§>
TATAAAGTAGCACGAGTGGAACAGACT
4 Tyr H Lys H Val H Ala H 2% H Vval H Glu H GIn H Thr —

478 479 480 481 482 483 484 485 486

AQ2FBB DT I /BT RIET R VIZE LT

1434 1437 1440 1443 1446 1449 1452 1455 1458

TATAAAGTAGCATGAGTGGAACAGACT
{Tyr H Lys H Val H Ala }—m

478 479 480 481 482
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BoOL—L>TMNUT7>VR EA)

BEOBAICEIDHRAROITNHES. RIBIRVHEHRINS

NM_000321 (RB1): c.219_220dupAG (c.220_221insAG)
p.Ala74GlufsTer4 (p.AT4Efs*4)

207 210 213 216 219 222 225 228 231 234 237

CATGTCAGAGAGAGAGCTTGGTTAACTTGGGAG
%Hls H VaI HArg H Glu HArg H AIa H Trp H Leu H Thr H Trp H GIu F

69 70 71 72 73 74 75 76 7 78 79

. AGH b BIEADIER, TAZBOT 5 = v LUEICZE1L,
) NEE, JIVEIVBTHREDIFERY—T4v T 7
: L—LATERLZET, ZIHhHHATIERDIR Y

N R &R o7z

207 210 213 216 219 222' 225 228 231 234 237

CATGTCAGAGAGAGAGAGCTTGGTTAACTTGGGAG
His Val Arg Glu Arg (€][V] Leu €]} STOP
69 70 71 72 73 74 75 76 77
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BOL—LTRNUT b

BEORKIZED

(RZK)

MARDOITNHAES . BRI F DR IND

NM_000077 (CDKN2A): c.47_50delTGGC

p.Leul6Profs*9 (p.L16Pfs*9)

45 48 51 54 51 60 63 66 69 72 75 78
‘TGGHCTGHGCCACGGCCGCGGCCCGGGGTCGGGTAGAG
- Trp H Leu H Alz H Thr H Ala H AIa H AIa H Arg H GIy H Arg H VaI H GIu -

15 16 17 19
TGGCOXRADIER, 16EBDAA > Y URBRICE(INBE,
TRUYTHREDIH R —TA VI TL—LNTERZL
T, ZIHHHEATIBEOARVAMRIEa R T

45 48 51 54 57 60 63 66 69 72 N
TGGC ; A C q GC ; GC g GC (; CG q GG T CG q GT A GAG

20

21 22 23
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