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Japanese version of The Cancer Genome Atlas, JCGA,
established using fresh frozen tumors obtained from
5143 cancer patients
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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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Oncotree: http://oncotree.mskcc.org/#/home
TCGA: https://gdc.cancer.gov/resources-tcga-users/tcga-code-tables/tcga-study-abbreviations
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AURKA, AURKB, BTG2, CCND1, CCND2, CCND3, CCNEL, CDK4, CDK6, CDKN1A, d
Cell cycle 16 =T
iR
Cell division 3 KNSTRN, RAD21, STAG2
e Apoptosis 9 BAX, BCL2, BCL2L1, BCL2L11, BCL2L2, CASPS, DAXX, FAS, MCL1
GPCR 9 CXCR4, GNA11, GNA13, GNAQ, GNAS, GRM3, PZRY8, S1PR3, TSHR
Hippo il NF2
JAK/STAT 10 CALR, CRLF2, CSF3R, JAKL, JAK2, JAK3, MPL, PIM1, SOCS1, STAT3
Yrerm . ARAF, BRAF, CIC, HRAS, KRAS, LZTR1, MAP2K1, MAP2K2, MAP2K4, MAP3K1, MAP3K13, MAP3K4, MAPK1, MKNK1, NF1,
NRAS, PTPN11, RAC1, RAC2, RAFL, RHOA, RIT1, RRAS2, SHOC2, S0S1, SRC
MYC 5 MAX, MXI1, MYC, MYCL, MYCN
BE - E5E NFKB 6 BCL10, CARD11, MYD88, NFKBIA, REL, TNFAIP3
Nuclear receptor | 4 AR, ESR1, PPARG, RARA
TEERTTER || AKT1, AKT2, AKT3, CRKL, EPASL, FLCN, INPP4B, MTOR, PIK3C28B, PIK3C2G, PIK3CA, PIK3CB, PIK3CG, PIK3R1, PIK3R2,
PPP2R1A, PPP2R2A, PRKARIA, PTEN, RHEB, RICTOR, RPTOR, SGK1, STK11, TMEM127, TSC1, TSC2, VHL
ABLL, ABL2, ALK, AXL, CBL, DDR1, DDR2, EGFR, EPHA3, EPHBL, EPHB4, ERBB2, ERBB3, ERBB4, ERRFI1, FGF10, FGF12,
RTK 52 FGF14, FGF19, FGF23, FGF3, FGF4, FGF6, FGFR1, FGFR2, FGFR3, FGFR4, FLT1, FLT3, HGF, IGFIR, IGF2, IRS2, KDR, KIT, MET,
MST1R, NRG1, NTRK1, NTRK2, NTRK3, PDGFRA, PDGFRB, PTPRK, PTPRO, PTPRT, RET, ROS1, TEK, TNK2, TYRO3, VEGFA
TGF-B 7 ACVR1B, BMPR1A, ENG, SMAD2, SMAD4, TGFBR1, TGFBR2
Hedgehog 4 PRKCI, PTCH1, SMO, SUFU
sHE NOTCH 6 HDAC2, HEY1, MAML2, NOTCH1, NOTCH2, NOTCH3
WNT 14 AMER1, APC, AXIN1, CDH1, CTNNAL, CTNNBL, FAT1, GSK3B, LRP5, RNF43, RSP02, RSP03, SOX9, TCFTL2
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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
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FGF3
FGFR3
GABRA6
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INPP4B
KDM6A
KMT2A
MAF
MC1R
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MTHFR
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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
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MCL1
MKRN1
MTOR
NBN
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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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PIM1

PPP6C

PTPRT

RAD52

RHEB

RUNDC1

SDHD

SLX4

SOX9

STRN

TET2

TP63

UGT1Al

PLAG1
PRDM1
QKI
RAD54L
RHOA
RUNX1
SETBP1
SMAD2
SPEN
SUFU
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VEGFA

PMS1
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RAC1

RAF1

RICTOR

S1PR3

SETD2

SMAD4

SPINK1

SYK
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gk B FEROERCRE LA

B S XEVRER
BIO7 S /BZIEET SR ADEREDER

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

2562 2565 2568 2571 2574 2577 2580 2583 2586

ACAGATTTTGGGCTGGCCAAACTGCTG
{Thr HAspHPheH GIy HEH Ala H Lys H Lou H Lou F

854 855 856 857 858 859 860 861 862

858EFEBDT I /BAA T UNTAF VI L L1

2562 2565 2568 2571 2574 2577 2580 2583 258Q:
ACAGATTTTGGGCGGGCCAAACTGCTG,
4 Thr H Asp H Phe H Gly H 2% H Ala H Lys — Leu H Leu —

854 855 856 857 858 859 860 861 862
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B (>T7L—LDOEA

BEOEBAICEDT S

NM_005228 (EGFR): c.2317_

JBENBATNB DN

ARIE TNV

2318insCCAACCCCC

p.Pro772_His773insProAsnPro (p.P772_H773insPNP)

2307 2310 2313 2316

2319 2322 2325 2328

GTGGACAACCCCC

ACGTGTGCCGC

-~ Val H Asp H Asn —H Pro H

HIS H VaI H Cys H Arg )—

769 770 771 772

2307 2310 2313 2316

773 174 175 776
__________________________ TNEBOTI /B (FOUY) LT13EE
--------- . OF7I/B (EXFIY) oFicraly .
FRRSEY - 7OU UHEAS NI
2319 2322 2325 E 2328 2341 2344 2337

GTGGACAACCCCC

CCAACCCCCACGTGTGCCGC

£ Val — Asp H Asn H Pro His H Val H Cys H Arg —

769 770 771 172

773 774 775 776 777 778 779
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e A NOUNE S

BEDODRRKRICEDT I /BEHIRKT BH. SiHRET IR
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

- VaI H AIa H IIe H Lys GIu Leu Ar GIu AIa Thr H Ser H Pro }—
742 743 744 745 746 747 748 749 750 751 752 753

_______________________________ T46EBEOT I /B (FILE3VE) HBT50EE
""""""" DT/ (F5=Y) $THRELT:
2026 2200 2232 o35 2238 oo41 2244
| | | | | | | | |
GTCGCTATCAAAACATCTCCG
- VaI H AIa H IIe H Lys — Thr H Ser H Pro }—

742 743 744 745 746 747 748
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B UtV RER

BEOBHRICE DKM R U ADEBRNKEE S
NM_000179 (MSH6): c.1444C>T
p.Arg482Ter (p.R482%)

1434 1437 1440 1443 1446 1449 1452 1455 1453»
TATAAAGTAGCACGAGTGGAACAGACT
4 Tyr H Lys H val H Ala H 2% H val H Glu H GIn H Thr —

478 479 480 481 482 483 484 485 486

A2FEBDT I /BT ILF UM RED RV ICE{L L7

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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B JL—-LYT7RER (BA)

IBEOBAICK D HARD T NHGE

T RBIRVHERINDS

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
- His = Val — Arg H Glu H Arg H Ala H Trp H Leu H Thr H Trp M Glu —
69 70 71 72 73 74 75 76 77 78 79
. AGH D B2 IADHER, T4AZBDT 7 = v LURICEL
} NEE TILRIVEBRTREDIHR)—T4 77
L—LDTEBZIET, ZIHh oA TAEBDa RNV
. MEREa RV R ST
207 210 213 216 219 222? 225 228 231 234 237 N
CATGTCAGAGAGAGAGAGE‘CTTHGGTHTAA‘CTTGGGAG
- His H Val H Arg H Glu H Arg Glu el B Gl MsTop
69 70 71 72 73 74 75 76 77
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B JL—-LYTEE (RK)

BEORRICEDHZAROTNHARS. RBEIRVHERIND
NM_000077 (CDKN2A): c.47_50delTGGC
p.Leul6Profs*9 (p.L16Pfs*9)

45 48 51 54 57 60 63 66 69 72 75 78

TGGCTGGCCACGGCCGCGGCCCGGGGTCGGGTAGAG

-4 Trp H _éu H Aie H Thr H Aia H Aia H Aia H A;'g H dly — Arg H Val H Glu -

15 16 17 18 19 20 21 22 23 24 25 26

TGGCHOREDFER, 16BEBDOA > v UBICE(AB E,
TR THRERFHLA)—T AT TIL—LDTEDRIL
T, ZIHOHZTIBFBDI R UARIEOR Y &R ST

45 48 51 54 57 60 63 66 69 72

TG6CCACGGCCGCGGCCCGEGGTCGOGTAGAD

15 16 17 18 19 20 21 22 23 24
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