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ANJyangEZ—gnol) (EnUaE) BEIE BAAD) RVRFELTELH
SDNTHY., FOVEREEZERETIBAAMEIET 7 THIZE B> TWY
F3EV . BAADVRIVAFELTE. POUEREE VS BEERDENIC,
EREREMONTWNET, HlAIE. COHT B=FORBN) 7o MREEES
BADNZAIBRERTDZZEND, BEAVVED) VT OFHUBIKREED
SIS EINE LS 2B >TETVWETH?, T, YEERLRHFRISIL—F
(T, AAACIEAABZED YR LBEET D ENFDNTLNS BRCAT -
BRCA2 B=ZFDHRHINV TV EABAAD YR EEET D LEEHMELT
EELEFY,

L L. KEREAEGFRBHEEBE CEBIAATEL TV =2 EE8HY . £<
DEGFIZENT, BERTED & S BXIENEBRICHEANEBASHIZHE D TL
FEAEY, T, BENAORECTECERNEBEERONANFEL TLE
ITH, WEINY 7 N EREBEREXFERICHEELEZBELAD ) X VFHMEIE S
NETHHOATETCWEBATLE,

ZTAMETIE., BRODENABREBHLEIENATREICH T RFELHK
EEGERLELEFANBHEEZBELC T, WUNITFTUREBENADY XY EDFE
EORHUNY 7Y MEBFEORSERLOAICL, EOVERELEHEADEE
ENADYRTETMLE L,

3£ 1) de Martel C. et al. Global burden of cancer attributable to infections in 2018: a worldwide incidence analysis. Lancet
Glob Health 2020;8(2):e180-e190.

¥ 2) Blair VR. et al. Hereditary diffuse gastric cancer: updated clinical practice guidelines. Lancet Oncol 2020;21(8):¢386-
e397.

E3) 2022F 481587 LR ) =X MOBALLERRE LTz BRCA12 BT D 14 HATE & HERTHIRRAT
https://www.riken.jp/press/2022/20220415 1/

3 4) National Comprehensive Cancer Network. Gastric Cancer.
https://www.nccn.org/professionals/physician_gls/pdf/gastric.pdf
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Ao ENAXTEREE 38,153 A, BREANAt V2 —HEEFHZE (HERPACC)
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ARBERE 11,859 N, FEMNAXTEREE 44,150 A) D DNA Z#EHT LE L1=, ILH A
BTN ERD A, BEDNARED U R IZEET 5 27 B 0BG ESEEEEL T £ 5
fli L7=#52. BBJ DA TIL 459 fEl. HERPACC DA Tl 104 DR /)
7o bhERELZE L=

BBJ ORENSRIESINIHRUN) 7 MEBNADY) R & ORFEERIT %
EfEL7=& 2 A BRCA1-BRCA2 #5065t 9 ADEMLRF(APC,ATM, BRCA1,
BRCA2, CDH1, MLH1, MSH2, MSH6. PALB2) "EMNAD ') XU IZBEHEL T
WELE K112, BRABRZBICBTS2RINI 7Y MREZEOZE &L mHEIN
D7V MREEOZHEOERZ. TNETNOEGFRICRLE L, ELHEE
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AADRREBEFE LTSNS CDHT (0.06%) L& LT, fthod 8 EADEE
FIEREMNEF N LEDHEE (0.06~1.00%) THRHEN) 7V NORFENEEL
TWZE L=,

RN Y 7V NEREBEOZHERO D RMEIL 67.0 % (WO EEF159.0~
73.0%) TH Y. 6 EDELEF (ATM. BRCA1. BRCA2. MSH2, MSH6, PALB2)
DIF/NY T 2 MREFE O RIFEROPREIL 62.0~685me. FERFEF LXK
ELEFEDLYEFFATLE, A BELLTRET D2 ENARBN TS CDHT
[ZINZT. APC X MLH1 OJRHINY) 7V MEEFEIZE W T, BAADZEE
OB RMEIL46.5~555 % T, 10miACHLLIFI0OFULBNVEREAY E
Lize ChBEDEEMIS, QEDELFDREN) 7V NMEIBENAD!) XY IZFH
EL, BEEFIELITHEEINIT Y MREZEOE G EFERICEVAH D Z &
MNEALMZHEY F L=

A = 51T B RN 7 Y NREED

RUT Y MREEOBIE S

APC 0.06% 490 # (49.0~510) P=0003
ATM 0.73% 620 # (56.5~710)  P=0.008
BRCAT 0.31% 650 & (54.0~730) P=0.18
BRCA? 1.00% 660 # (60.0~710)  P=0.53
CDH 0.06% 465 # (33.0~510) P <0.001
MLH1 0.13% 555 % (49.0~69.0)  P=0.02
MSH? 0.11% 685 # (650~730)  P=042
MSHe 0.18% 670 # (59.0~77.0)  P=047
PALB2 0.15% 620 & (58.0~750)  P=0.75
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BEETHEEEZRLELEZ, SEIOMETHEHLNIZE = 9 EEFULNTAH
[CHRAIN) 7 b EBLTWDSAIE, BAAUNZEAINACKELAE D
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PALB2) M¥RHI/NY) 7V MEEEZIANADORIER %, = AN v FIEE#EERC
B4 %8 FEE (MLH1. MSH2, MSH6) DYRHI/NY 7 ¥ MREFEIZKBNAD
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MBERHDIEEZONET,

BAADREICIEERERLEEQVEREOAMANEET H-H. EEDY
R EFTHAT B2 =HICIEMBEERAEHLE D ENEETT, RIZ, HERPACC
DENAEEHEIENATREIZAS T, BBJ OFEEZITTHLMNZE /= 9
BEOBENABREEEFORAN) 7 D BRLEEREEAEDLE. B
DADYZZIZDONTEELE Lz, TR, HEMAHRZ BEKECEDLZE
=F 5 (ATM. BRCA1. BRCA2, PALB2) DJRRINY 7 v kD) BERREIE.
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B0 FEMIENIEASN=%. DNA ZARHUIE©. MHEMEERZ 2 & 55840
7T LEEREBORIRESIZTREI L, BHAARECODENDIELFEENER
EFRTDHEAMONATNETHS 7, BEERE L CHRER Z BEHEEIC
BH BN 7Y ABRICFET S5E. EO0UE CagA 04/ LEEFEM
NEYURCRY, BARAVRINKYELK B ENAMBEEROERERT
AHNZRXLELTHERINET,

RGN 7 Uk /RGN Y T b
SR R
EoUE N 1.68
i 1.00 - &% (0.59 — 4.83)
ol 5.76 22.45
514 (4.88 — 6.80) (12.09 - 41.70)

(NI 95% 558X E

K2 WENUTUMEEOEARREREEASHOETCEHLEBNADT v XL

HEEBRZEEREICELIBETTFEORIN) 7 MEED ) BREEREMAEHE T, HERPACC
DT—RATEHLEBAAOL Y REETRT, REEL 4 BOHRBERZ BEHEICELIEEFHOL
FTHANFEINAV T R EFREFELTLD A, EREEEE I BAOBAAEEEBRFOVTNIZEHREH/NY T
VEFEBLTWEWALEERELE, Ay XEE, H2FBZOEIYPT IITOVNVTRTHETFEHIREND—
DT, CCTIERHBHINY 7Y MEREANADEODVRERELERL T, TATh Y X IDAEEEINER
L. FEHEEROZBVWERAELTEELTWS, BNV T Y MEEEOHA, EOVERBREOADIGE L
LT . AENMEARHLE > EFAICKBEERIZEYBENADI RINEYE L H>TWLS (P=0.02),
HERAREE 2 B1EREEICBE b 2B TR S ATM. BRCA1, BRCA2, PALB2

xt&I(Z, HERPACC (2T 2 HHRMEHBR 2 BEMECEDL 2 EEFHOBEHIN
D7 hEEDBREBEREMEAESDLE T, 85 FZEAETCOBENADRIEY
AoMzEHLELE (K2), ZO/KR. E0VEREDO NTHEW/ANY 72 b
DEEIZHMDOLT, 85 BRATORBE ) R VIE 5%KRFGEELFEMN>F=—
. EOVEBEDOANX. FmHNY T Y NEREETIE 144%., BHEANY TV
MMRIEZETIE 455%EKREHEVEZRD T L=, YEBERME S IL—FHE
=254 L= BRCAT-BRCA2 EEFDIRMIN) 7V MEEED 85 A E T
DENAVDEE) R E20%RETLENTY, SEOFET. EOYERED
BEELZEEBTDLETINDD )R ELYFEMICHTEZ EAABEICRY FE
L7z, R Z BEHREICELHEINY 7Y MERE CIE, EQVERED
BRECKREAEZBLT. BEINY 7Y FNEREELHBELTENAVD AV &
FYUBEICEBTEDAIEEMENREINFE LT
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2 WmHINYT7UMNEEDYERLEREAAEDLE. S5RETOEALAANDERE XY

HERPACC (28T 2 HHRMEHMR A BEMKECEAL I EGTTFHOBENUANY 7Y M EDN ) BREFEREZMAAHE
hbETEHLZ, 85FETOBENADREY RV &R, REEF 4 EORRBERAEEKEECEHLSE
EFENTIANHEINI T R EBLTLWD A, EREFEE O EOBNABREEGFOVTNIZEHEN
NYUTFUREBLTWREWALEEE L, EO0VEREOREZE (LU (& mEUNUTUAOE
EICHAMDLET 85 MEBEATHREBYRIIE 5%ERFELEEL Ahoz—A, EOVEBEONERE (&g
[FRAINY) 7 FEREFBCHEVTIE 14.4%, mINY 7Y MEREICHE W TIE455%E RELENVER
HTWD, HREMA%RAEERAECEL 5:8ETFE  ATM. BRCA1, BRCA2, PALB?2

E5) 2016 F 1M AMBTLRAYY—X MNIWMEREMERECEADLIHTELTFRERR]
https://www.riken.jp/press/2016/20161111_1/

E6) 2021 FE5 17T HERRRESLRAYY—X TE0VEREREIE - NEELHBORFTEEESISEI I~
HEEEEE CagA 1= & % EFISF BRCA1 DATEMAE~ ]
https://www.m.u-tokyo.ac.jp/news/admin/release_20210517-2.pdf

S 7) Imai S. et al. Helicobacter pylori CagA elicits BRCAness to induce genome instability that may underlie bacterial
gastric carcinogenesis. Cell Host Microbe. 2021;29(6):941-958.e10.

SROME

AMETIE, BAD 11,000 AL EDOBENABEEL 44,000 ALLEDIENA
HBEHEENRE LEHAZRKAEOEFANBHEZBEL T, ELERLREER
ROKXREHEWBITEERLE Lz, SEIOHTHERICEY. BHRADY XV &
BEhET 2B FOEELE ZOEHEO., TN5DELFOREH/NY 72 KD EFEHE
THLEEOURRBREICKEIBNAAD ) RINRSLHIZEEDZENBELMNIZHRY
F Lz, £z, HEEBRZ BEKECELIEGCFHOBI/NY 72 MRS,
ERFELERLT, E0VERKREIZCEYBNAADI RV ELY —BEBIE
5 ENTEBHREEMENREINE LT,

AIERIIAERRE LG >EFERICESDCEROESD, DVEVVDEYDZFDM
DECERPCREERTYAINELRIAREEMEAH Y £, £/, EERIZEQY
HBRENEDEEDBNADFIHIENAH IO, EDEA VI THREET
SERBVDOMRE, BERBFIGICHATICESILRIRINNBETT,

S AMEOHRRIE. ZHORBER L. REELFEENE LGB EARR.
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<HA bIL>

Helicobacter pylori, Homologous-Recombination Genes, and Gastric Cancer
<EEEL>

Yoshiaki Usui, Yukari Taniyama, Mikiko Endo, Yuriko N. Koyanagi, Yumiko
Kasugai, Isao Oze, Hidemi Ito, Issei Imoto, Tsutomu Tanaka, Masahiro Tajika,
Yasumasa Niwa, Yusuke lwasaki, Tomomi Aoi, Nozomi Hakozaki, Sadaaki Takata,
Kunihiko Suzuki, Chikashi Terao, Masanori Hatakeyama, Makoto Hirata, Kokichi
Sugano, Teruhiko Yoshida, Yoichiro Kamatani, Hidewaki Nakagawa, Koichi
Matsuda, Yoshinori Murakami, Amanda B. Spurdle, *Keitaro Matsuo, *Yukihide
Momozawa

*Keitaro Matsuo and Yukihide Momozawa contributed equally to this work.
<HEES >

The New England Journal of Medicine

<DOI>

10.1056/NEJM0a2211807
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[1] SEHIXT FREF 2T
ERICBBLEER GEA) EBEBLTOLDAVER GHR) 280 T, BHENERIC
DWCFE LERT S22 LT, FENDER KR EDELEEFMT 2 HHEXFIE,

[2] RN 72 b
E @ DNA B23IE# 30 ROEBEINLERIND A, FOEIOEABTDEN
(M) ZBGHINU TV RNEWNS, T TOEGHNITU DS bEEICE
HELTWDHEDEHEUNY T MEWS,

Bl AJansya2—ERY (EQUE)
B2, HIEEES. BNARBRESKDEEDRVRERFELTHAMLONATLNSME,
RACZECDRBREENNDEHESNATWS BFICBAREE7CTIZEET S ED
DEITREREME - BOAAVEEN L YVEWNEZZONTWS CagA Y 724 7 (B7S7
A CagA) ZEXET D,

[4] NA ANV Y - w8y (BBJ)
BARANEMN 27 FAERRE L, HRERKEOEENA ANV Y, BRERWHE
FREEDYT / AEBEERENA ANV IRER7O VI LTREREZEBME LEZBR
RENAFNVIDEE - B CEVTEE SN, DNAY Y FILOMESY Y FILE
SERIEIHELITHEE L, FREANBHE LTS, 2003 £ 5 HRKFEERFHEAH
RIZHREINTLD,
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[5] BENEMNAL Y 2 —REEEFEHRF (HERPACC)
BHENAELYZ—IZB T, 1988 FLYEEIN TS RFERREEHR. B
MEAAT VA —DZEEERRICHERGEFTTEEICEI 7y — bR L R
KB#HRSLUOMAEY > TILONEEFT> TS, HERPACC (& Hospital-based
Epidemiologic Research Program at Aichi Cancer Center D&,

[6] HERIAE# X BB HKAE
DNA ZARSDOW A TR o UM £ E1E T Ak,

[7] ™KL&
T—ADHDMERTENDT, T—REMEDIZLT, FD 25%DEMND 75%DED
FHEERLTLS,

[8] = AX v FEEMKEE
DNABRLG EDRIZELEREDI ATy F (BBxa, BREDBEA, R&A L) &
B1ET HHEE.

[9] XEEH
REBEDERNERDH D LS. TAETNOERREINEED) RV ZROEIER,

[10] &V RS
BY2&EE’HLFMETICHIRIUEET DHERE LS, BADFERERBI DR
BRLFHBEBRINOAOES LSEORTRREEICEH LTV,

ERERBIE S IL—T

HiEEERR SamERERRtEY 2 —
HEBBEMEARAEFT — L
F—L)—5— HREFH (EEYD -2FET)
KRR E MEH = (9RA -3>T7F)
(BRHENAEY R TR MNABR - IEHELEH EEWEA.
FIILKRE EFE IR - EE - TRHIENEEDE REMEE)
ERTOZANAE Y T BIEFHEN (A9F-a29R47)
THOZALAEY T ] = H e B (BRAhHB-HZTE)
THOZALREYy T BHEE (744 - FEZ)
FHOZAILRAy T EZEIEFF (ZVRY-=x0)
AIRE (R HE) e (nayx- /s vU=2)
AMIRE B|AFLE (RRX*¥-4=E2)
NAYT ) LR F— LA
F—L)—H— )IZETD (FHHAD - ETTFX)
T LERITIS AR TF — L
F—Ll)—F— FEMAIE (T34 - FHY)
FHENAE YR —
BEZE AT
N AF R ZE 2 B
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HRKY ERFEMER ARBRRERFHH
HIF R EZR (LSH= -3 /1)

HRAE XFERIFTBEEHAISEREMER AT HILBEREGER
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HiF AR E— (YA - a94F)
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Bz BAE—B (AxA=-394F0O7Y)
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B F2EEM

MR THEE (& - FiLED)

ER H B (5% -<ak)

(ARRZEMZMRAT AEBEREERTFSEH FEEHEMM)
ERAMRFTHBESEERRE BELFLER

M EHRS (RA/ - av£F)

(BERINAMIRtE Y2 —H Rt BT F2EWMM FEFHEE (Fmiks))
QIMR RNV Kh— 7 7 —EZHZAT Division of Genetics and Population Health (#
—ZXANZU7)

TIN—TF)—5— 77X A B+ X/X— KJL (Amanda B. Spurdle)

B &

APEE. BAEEFEFRFEHEE (AMED) 7/ LRIEREBHERREE A AA -
RED A - EDRAIZHT 2 BUREAREEAIREICT DRERT — 2 EROBE (WX
RARERRKRE  MRES) |, AEFHLAAVNNAVERERERAREE (DA XTICHT S
RIEZER - BLERORREEFNA /Y FEFHET 5 KRRED FEZHE (R
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