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L ARNVT T b

ACTB beta-actin

AJCC American Joint Committee on Cancer
APC adenomatous polyposis coli

ARID1A AT rich interactive domain 1A

ASXL1 additional sex combs like 1

BCL11B B cell leukemia/lymphoma 11B

BCOR BCL6 corepressor

BRCA1 breast cancer 1, early onset

BRCAZ2 breast cancer 2, early onset

BWA Burrows-Wheeler Aligner

CDH1 cadherin 1

cDNA complementary deoxyribo nucleic acid
COSMIC Catalogue of Somatic Mutations in Cancer
DAB 3,3'-diaminobenzidine

D-MGC differentiated mucinous gastric carcinoma
DNA deoxyribo nucleic acid

dNTP deoxynucleotide triphosphate

EBV Epstein-Barr virus

EGFR epidermal growth factor receptor

EP400 E1A binding protein p400

ER estrogen receptor

ERBB3 erb-b2 receptor tyrosine kinase 3

FA Fanconi anemia

FANCD2 Fanconi anemia, complementation group D2
FANCG Fanconi anemia, complementation group G
FFPE formalin-fiexd paraffin-embedded

HER?2 human epidermal growth factor receptor 2
JmjC domain | Jumonji C domain

KDMG6A lysine (K)-specific demethylase 6A

LOH loss of heterozygosity

MGC mucinous gastric carcinoma

MLH1 mutL homolog 1

MLL mixed lineage leukemia




MRNA messenger ribonucleic acid
MSI microsatellite instability
MSS microsatellite stable
MTOR mechanistic target of rapamycin
NM 1A non-muslce myosin 1A
PBS phosphate buffered saline
PCR polymerase chain reaction
Phosphatidylinositol 4,5-bisphosphate 3-kinase, catalytic subunit
PIK3CA
alpha
PTEN phosphatase and tensin homolog
RBMXL3 RNA-binding motif, X-linked-like 3
RHOA ras homolog family member A
RT-PCR reverse transcription polymerase chain reaction
SDK1 sidekick homolog 1
SIRNA small interfering ribonucleic acid
SMAD4 mothers against decapentaplegic homolog 4
SNV single nucleotide variant
SRC signet-ring cell
TCGA The Cancer Genome Atlas
TP53 tumor protein p53
U-MGC undifferentiated mucinous gastric carcinoma
VEGFR2 vascular endothelial growth factor receptor 2
WES whole-exome sequencing
WHO world heatlh organization




B3 A O— /R HER T d 2 BRI 1T, B R R MRS 2 £ © S5 B AR 15 95 P
HITH Y. TN ORI TTFRAR L SN TWD, AFETIIRET Y Y
VU U ABIRNE =Ty N— A X DA ER IR R A B ORI E 2w L
T, BRSBTS 200 TR O B 278 LT, B Cldr v~ F BHEE s
FTHREOBRHIRERN L AOND Z EEPALNICLTE), SHEICEROL LD
MYH9 78 K53 L RGO I W TR I B - & LTIV TWL Z L aR LT, &
o RIAN—BIn T OERBE OIS B2 AIZBIT 2 B RO 7 FBIsY:

FYZRNLIE S AR L7z,



1. #HRBIOERFIZET 2B ADHIK

EBA 2R L auE, BAETHHIZ 950,000 ADOBFERABENEE SN TND

(GLOBOCAN 2012, http://globocan.iarc.fr/) ., H 23 AVIZE KRR D 1->TH Y [1]. 2
M XDFECEE LCiE, Bk T OB W T 3 TH 5 (GLOBOCAN 2012).,
BAAORERIT, W77, o7 BARTEWMERAZAH Y [2l. BARLBERADE
WHIIZ B £ 4115, BARTIEERNAOREBRITHABENCHD DD, KIKE LTH
12 D, FECEIZOWT 6 2015 - Ofear Tl 49,400 A CEMMEIE O 347 ; FH%
207, ZME3NL) & 7o TV D (B ATEE#RY— B A http://ganjoho.jp/reg_stat/index.html) ,
B ANTK L TBUR K 0 AR 22 W - IRIREIE 232 T D 2 Lid, BAMFEE . B
PEFEBEDIENNCHED HXREPFEDOOE D TH D, BUEDEH S IR DIEE O
B LIS LS IRRAVRHNBIBR Td 503, MIBIRIE & L CORFIRIES, Bk
- GIBRARRIE G 3T Db FFIED B I A 5 S HITED TV 2 & DB L
DIZNT TIFETH D, fB5EE & LTI 1RO AFNZ < 2 T, HER2, EGFR,
VEGFR2 72 K OBIR - R & 2 —7 > b & LTI RE OB DWW CHR RIS F 23k
DHNODOHLN ( MEABHLER D) . AR50 FIRRIRREL S DI T 2 %%
WY, ZDIDIlh | REEHNC AR L S1LD BB AINTEBIT 507 1R S % it
LTWS ZENEETHD,

2. HBAO—HR L L CORRE

HRABIRD 2.6-8.7%[3-5]% (5 5 HA & LT, kIR H D, o WHO 755

(2010) I2BWT, N AOMMAIITEE 4RI ST 5 TR Y | & (mucinous)



TEO—ME b5 (F1) [6, 7], MBFRIICIX, MIBRIVREGHE (extracellular mucin)
ZPE D BEIANEGN T 50% % 2 % DIEGI AR 0T 2 2 ENMEE & o T
% [6], IEH BRI B W S D MERIEZE & b REOEEI L R-T B2 6N
TS89 DD, BA DGR Z 549 25 E 12, £ ORI IR T4 1#%
FNZOWTHIWE AW R BN L, RRELZ S RIAPRE2S BL2) " A
ORI & U CiE, fhiE (KRBT 5 mue) & EIBRMIR (CRFHAICR T
% sig) BEISITWV DA, AL TR L 3 2RI, MIRAMTRGIR & 72 fEik
2R L (DREBGRSER ) HDVT TR & KT ) £hvadss L TEGMi
INFIEY D8 % B9 5 MU CHIBR MR (RFRAICRIT D sig) &I13RAR->TERD,
SR E COPAS CR T RIAQR R

£ 1. BOEADOKMMBIIDFDORHL. B X OROE aolbl
D BEDFVOHRK MamLsE  EEsE  WHOR IS "a“r(glf’\ B
pap [ZLEERRIE) Papillary
tubl (EREREE, &4E)
Intestinal type
tub2 (EKIRE, 5] Tubular
porl [ESERRE, F£EE)
por2 B MEIRSE, JEFEEE!]
Z Poor!y Diffuse type
sig (ENIR#MAELRE) + cohesive
. SRR + ¥ .
muc [khi&IE) P " n Mucinous -

(3%1) Lauren7}$8(3. BATOZECTIFLELAHLEND, EXZMEEISVDTLIILITERO L & L4,
(%2) ROEBMBREDIESATLNRMAENRon D0, AN HRE S R TsighE Bl £IT R D,

BRI, RO DA R E AL (DL, TIERSE ] &9 5) 1Ickbx, JEEE
EEORMINEIT L WA HINRE L[5, 10, PHERARL4, 5, 101& SnvTnWb, Fiz,
L AUBIDIEENR GIRRIC LD BEZZIFIC W N —TITRIREN G b &

WORELH D[], LI~ T, BRI 2 A 72nREOR IS, £
3



DEME L 72 53 TR OMIAITEETH D, LA LARNR S, BRREILZ T EHE
WEL TR JERZERE LT 9 2 TON BB EITHRIT 720, ZhvE
ToHRE L TiE, OHER2 OiafEEL, HER2 BEin T DOHilE, EGFR DiafIFEEL D
BEEEDS . FERGORE & LR TR &V D (101 & . @GR BB T =2 D
BEPE R AN FEREIERE & TRV &0 9 35 [12], ICE - T\ 5,

3. W= R X BNAT T DB OfEBH

WA — 7 1T, T 6 5fE D DNA I & KEWSIRICLEES 25 2 &
NTEDID, WRBEEESN DO —7r  ANARETH D, DR, VLT L
RRDA T v I AT HZE T ZROY L TIVEROL =7 AT 4T T
H—EDOT TR LB TE D, WIS =7 20E, &7 Anbhlit L
100-400 i Hod F2EEICWT Ak L 72 DNA (& %5 & cDNA) 28R & L, A RiFIZE
JAEE X 7 VAT R3S a0t Mt 2 BHEC, B IAE T2 dNTP IZ6G L7z
N7 2 OFNER pH B A T 5 R BRI W TR ARSI 2 E LT,
BUE, WELZFET 2RENRRL2EHBOT T v b7+ —LNHMHARETH D, 2D
F ORI =7 o —DBFE LR, BL Y —Fr 23X FOET (2014 4
AT B R LK 30 (EHE A OfFNT = X M iE 15 BHRREE) IZX 0 EFE. BAD
b OIRMIIZE B 2 ERICIRET 5 Z EDNEAATOND L 518> TE7-, DNA
X RNA (/M DOHTE L ORREHEBR AN S LTV D72, 6 OHEFEfE
Hram U T, NADIE - ERIBERICEZER 5 FEREOMIC. 23 A D501 BIRTFH)
SO, S DITITHBIERS — 7 v ORI DR D,

BRAEXGRE LIRS — o o A3 T 040 D LARITA &, Lauren 23 FA[13]IC
BT % intestinal type B3 A CERMEEE & D544 7) & diffuse type B3 A (IK531E
Th O EREEEZR X A7) TEERIBETREPHRIND ZENMBATD



7z. Intestinal type H723A TldL, MEOEWELRFREE & LT, TP53 Bz FDO~7T 1
P PETE 2K (loss of heterozygosity; LOH) <°Z $4[14, 15], APC & 1xF D LOH R°Z2 4 [16].
AN E B EE S T h D ple <0 p27 DY A L v 17, 18]72 ERF LAV TU -,
—J5., diffuse type B 2B ATV TIL, E-cadherin OIEHUK T OBEE Dm0 2 & <9[19].
CDH1 7 a®—HX —D @ A F LR LW Z L [20]172 E22 6, CDHL &m0 BE¥EM:
MBI T, ZOIED, BRI S ) DR A OBBEN (v A 7 0% 75
A MRZEM (microsatellite instability; MSI1) 54 HE 23 A, HER2 BEE2SA%) bIA
KA SIND L2 o T,

BORAZXGRE LIRS — 7 AR, N E THONT WS ) A
REERET DI L Lot TOMEIL 2011 FEALHMEINITUH, HERERN
AIZBWTHE R STV -7 ARIDIAZ RN EHEICA BILD 2 & BEE S
Z L EUEkE & LC[2L, 22], & Dk, TP53, CDHL, SMADA4, PIK3CA 72 £ D KT A /X—48
BLOAFAED TR S4L72[23, 24], B RSA DT 7 K EFEIZE T 2 e BRI BUE b 4R S
NO2H Y FERIITIZBE R AL, iDL 912, FrEB97R 7 ) LB EOIRIEEER

N L 72 T s TV AT b MW E B 2 bl b,



BRSO HREHN

1. BOARMA S — 4 o 22 DB

P T3 ) T2 X912, BRAEKG L LIRS — 7 o AW TR A3 A
EHELOOH Y, RN LOEMNALTE (Tintestinal type B 23A | [diffuse type 23
Al TMSIE M AL TEBV BIEE S A ) 45) (SSEH L 72 CO KB 7 ) BENT HAT
DI, MR RO ED RHOA BRI XD KT A N—3&{a 7 b IRE S 172130323,
24]. B EEFENRESEN L OENADZ A B T T [24, 25], LosL., #E
FEDRNE R AFHRNZONWTIE, Z20%4 - ERICED D 7 2 BT OMPIINEE
Ao Th D, L<IZ, B8 MIAIRTKE Z M O Frik R i Th D8 0 7 ) L
HORMATHY . DT ) SO 218 L Tl LWIsRERNZ 4 2 L
HIE B XG0 A BbA LT, RS2 ki o> &7 ) AT 23 U RN 22 57 A
B OFRIZORNR L Z LT LIELIEH 0 | FEE. LS Olfss (ENK[26]. JP5 [27,
28], i [29)72 &) ZH) DR PEA NG A )t g & Llm kit Ry — v AR SR I =
—J INOBRBERY ) LB EEE LTV D,

2. BRI DRI FIE

B RBORR Z IR L 0 BEEENE W I ENRBR I TV DICHED LT, 20
S FHEREIIARMIA R R 2 < (R T2) 28), FEBRE LTSN TEH
RHR DN o FBAR PN b FFBR NG NI H E VRS TE TUVVRYY,

7z, BRI ET DR O3 AT RAE ST bR TH 5, HELFRY
(2, BRI O RS S8 LA RS 2 TP A3 5 0T intestinal type (ZFAEL L T
D ARG EARDRS i 1 TR & O L oS MEIMEW KT diffuse type & DIEREFHIEA



IEZF> (1), F£7o. RO O % < TEEN O —ERIZ diffuse type (ZFH
B DMk AT 5, Lol ¥hilE)s diffuse type, intestinal type & 70 1B
(ZED X9 ZRBIRMEIZ S D 0NTH B AL TV AR, R & & D 7o #i L 04y 1z
FRIRRIEZ MRS 5 Z L3 BRACKHT 2R e Kb L TS EROIEIEL LT
HHELEZALND,

™ 71 . 5'& \“:9?!]
e R ik INTE - ENIB 4R

wowE | oY

SE" o /) | e ’ 4 ( £
Wl e | LEEE ﬁ

e[S p

Intestlnal ;

1. AEREEEOE & R LR oE ORRG. B X OJERBE (intestinal, diffuse
RAT) & DOIHEARERBIME

3. HHY

ARBFFED HEGIE, BRI O K0 ia DRIEZ 8 U TEHEEZR R 2R L.
KR LA O B S Ui & D0y TR 2B L ST 2 &L S5
KGR DIRTEC T THNCARSL DR 2155 Z & Th 5,



BT AR ik

HH AR

1. BRI O Firris

By AT, ENLIS AR v H — DA AR T IRE ST
2 BRSO OB RIA 16 By (BGHED - JERESES) M L, =7y bi—7

ZNZNE RIASA AR 7 R ST D BRI O BSR4 5155 (R - JENE
Taih) & ESL AR o Z — R RR BRI THOMBRRIZ BIER & 2u 72 B RIS O 9 BRAR
K (=Y UEENT 7 4 »p# [(formalin-fixed paraffin-embedded; FFPE) >~
V) 48 5y (NEIGER « FEMEIEE) &2 H\Wic, WTFnomiks . £ OHE~DFIHIT D
WT, BEDRZIIEISHES TH D, KEBEOEAREFBRITR S ITHRER L THES L
7o

. WEE B OFGRICE Y 5 HH
[ESZS AT > = A AN 7 DBREA O E 23 A JRBUE AR O ICEE L T
(I, BRI AGEE v 2 — WEIEAEZBERICHEE L, AREx T GEAL - 7
DHEERITIZES SFD vy BEDS vy IS vy BN Aoy RIGDS Ay BEIEDS v FLs A
BIEN AL IR A, FEDR AL B AL BESEEA Aoy BIRE IR O S8 - HERR Sy
T O BRI LI ALE RIS O 7 L - SBAR TR & ORI B RO 2 O R

[%5] 17-30),

3. B AMIRER
BRAIFED 7 ) BENT NG DT BT A N—3F {5 7-FE4 MYH9 (myosin heavy
chain 9) DOBEREMAT % 2720 b MREEIE DA BRI S V72 HSC44 %



7z, [RIBE A KIS L7z Yanagihara & (2 Z 40X [30]. HSC44 (2 3B Tl sa ik 7
HINZ E-T1 KU OB RN TN D, £l ER D ABIR T ORI E L TIZEGFR
DSHAEFE ~BREGME & 4TV 5 [30],

O 5k

1. DNAHhH I KL OVE &

RIS 3 L OB OB RAE Y T b, 7=/ —/L - 7 nadkL LHiHic
LoTHy /7 ADNAZRIHL, TR 2] BLO 15 ~EwHT-, FFPE7 1 v 7 Zffi
M 2B S 10 pm OAFRTIAERZAER L, 7=/ —/ - 7 ma L AHIC &
> TH /L DNA ZhhiH L7z, T OBE. G FFPE V-2 7 WiC oW, FRIEG A
ECEDRETHRLIED AT ((vruX k7 a) DNA il 2470, E5E

HRZ2Eiz, #lilH L7= DNA IZ Qubit fluorometer (Life Technologies) TiE® L 7=,

2. BLY VU=V ATAT T Y OIER
WER D & 351 [31]. SureSelect Human All Exon V5 Plus kit (Agilent Technologies) % H
WCZ7 Y IR AN LT (27 V% v 7 F ¥ —), 1 ug DNA % Covaris S2 system
(Covaris, Inc. Woburn, MA) 2T 150-200 bp ~Wi b L. RKuEE, AfHmM, 747
B—=TF A= a BTV, TSOng Y DEM % TILTZD 2 Ty V' F v —T747

SYUEDONATYVEAE— a3 0% 24 ERTH- T,

3. BT VU= U AB I ONT — H RN
A VX F HiSeq 2000 D X7 = K« E— NIZCy—FT VA&7, ¥ —F A
U — RIZBEER[31]D & B0 . Burrows-Wheeler Aligner (BWA) ¥ 7 ~[32]= i\ Tkt k

7 ADY 77 Ly ARSI (GRCh37) 127 9 A4 v A ML, v B ZAEEA L,



SAMtools[33] & HFFEEME DT 1 7T AEHNTNRANT v 7 Uic, SHIIEZS R,
RS O YR FLELA & FEME O MRS & bl 5 2 & TR L7z, ZOB. B0 A
BRIRICEB T 2EBEAROKRESBME L oo /oy, ENLR AR 2 — BAT
X7 AW EIC BV TR SN B OE R T VY X5 (EE A 4 25
E L THAAALTND) ZEMA Lz, —HEHEER (single nucleotide variant, SNV) 33
FOFFAIRS (indel) ORRHIZIZ, R2IRT 7 40XV U T ERW, SR 3%
ERRRE LY TN TURT 4 —F v — 7 2 A% BT, BRAERE L
BT OEEMEL, SRS RNBGET EOT X LRGN AD E W IRE (N
77T R) LB URT VoA TR T RE (RHRRZE AR UEs 11
Z A5 TNDIEE pEA/NS<722%) &b LI LT,

£2, —HILEHBRBIOHA/REOBHIZHWzZ 4 VEZ) VT

T ULIVHEE (AF) | 7 LVHEE (AF)
T4 NE ) TIEH
! R RENBE
FeA L O IRE >=8 >=8
Mapping quality >=20 >=20
Base quality >=10 >=10
— M E
% (SNV) BB 57 VIV >=0.15 0.15 > AF >= 0.05
DR JEIE T UV T SNV SRS 5 U — R | >=4 >=8
FEREE BT B2 7 LIVHEE <0.03 <0.01
GEEREICBIT A7 LVEHE) + (5
<0.1 <01
BT AT LIVBEE)
>=8 () 7o >= 8 (lfE) 7>
BT L Y VR (HE7%) (H25)
ECINU S >= 10 (FEEE) >= 10 (FEfEIR)
(indel) @ | I IBIT D7 LIVEEEE >=0.20 0.20 > AF >= 0.05
T HA FEBHZ BT indel lZxhind 5 U — R4 | >=6 >=12
FEREIZE BT AT LIVEEE 0 0

4. Yo ——4 AT X DHGE

k5 3] o=y v —/ & (whole-exome sequencing; WES) (2L > CEXE
10



CLHEE SN EBIETFD SNV 12OV TIE, Primer-BLAST 3 L Y BB HMALEL Y 7 K
7 =7 GENETYX Z{iH L CF 74 ~—%i%5t L. nested PCR 7% DNA % HiiE L

3130xI Genetic Analyzer (Applied Biosystems) (2 & - T4 SNV OF #E %2 FiFE L 7=,

5. A—Ty b= R
200~600 ng ™"/ . DNA % 3§ & L, Covaris S2 system (Covaris, Inc.) (2 THr
it > % Hyper Prep Kit (Kapa Biosystems) 33 & OF SureSelect XT Library Prep Kit
(Agilent Technologies) ZAiAGHOETTIA T TV EERM LT, v /F vy —sldL
L Cldh A& LA A% L 7= SureSelect bait library (Agilent Technologies) % VN, &R L
7 114 @int (R3) O Y UHBEX v S Fr— L, #—5 > ML L7 DNA
X457t 418 kbp & 72> 7=, WES & [AIEE, /LI HiSeq 2000 (2 T —47 v A%{T -
7o
FFPE 13k 7"/ 2 DNAIZ, DNA B {b D2 T PCRIGIREENKR T L, 9477
VIERS D <0 e W2 e 3 5, A2 id, ER PCR W Fik (B%
[ESZS AbFgE R o & — SetwmlERBTE T o 2 — Il 2 MRS, RIER) 2 T,
FFPE H3K7"/ & DNA ¥ 7O AL ORREZRE L. TDEZSBIZLRB S
Covaris system z H W72t i{b %1 7 VA 0-3 3 A 7 L O THEE L7, BURs iRk
(ZOWTIE 6 A 7 LT DNA W (b &24T o 7z, FIFEICIESNTT A 77 U /ERLA]
(CHE LW iSRRI, 74 7 2 U ERGERIC R T 5 B — 7 Yo X (BAL : S AL )
EABRL TRV WALDORELZ PRITE S Z LA MER SN TS CRIEXFIEICHE
T 57 —Z D), FEMITAERET),
B—=0y b= A7) U4 Blaf (F3) &, Fx D WES OF§FRE L UVE

ITHFFEIC X D s 1 U A M[23, 24, 34]1) HiEE LT,

11



K3, A—Ty b =T LVRCBWVWTHSE LE I4EIETDOY R b

ABCA13 CDH9 HVCN1 MSR1 RHOA TMEM179
ABR CDK20 IFI35 MTOR RND3 TMEM72
ADAMTS1 CEACAMG6 ILK MXI1 RNF43 TPS3
AHNAK2 CSRP1 INHA MYH9 SCNN1B TRAMI1L1
ANO10 CTNNB1 IRF3 NCOAG SDK1 TRIM48
AP1S1 CXCR2 KAT6A NEURODA4 SDK2 TRPS1
ARID1A CYP1B1 KCNA4 NOTCH3 SEC13 USP13
ARID1B CYP4F22 KDM6A NPY2R SETBP1 WBP1
ASXL1 DNAJB3 KIF2B NUPL2 SFXN3 ZBTB7C
BAX EP400 KRTAP22-2 OR5A1 SIGLEC7 ZNF205
BCL11B ERBB3 LCN2 PAMR1 SLC3A2 ZNF24
BCOR FAT1 LDHB PARP4 SLFN5 ZNF330
BRAF FLG2 LDOCL1L PDE3A SMAD4 ZNF365
BRCA1 GIMAPG6 LYZL2 PIEZO2 SNTG1 ZNF506
BRCA2 GJB7 MAGI2 PROCA1 SOGAl

CACNA1C GNAS MED25 PRRT2 SPECC1

CCDC57 GORAB METTLS8 QKI SUPTS5H

CCDC160 GPR65 MLL QRFP TCHH

CD300LG GRAP2 MLL2 RBMXL3 TEX15

CDH1 HHIPL2 MLL3 RFX5 TMED7-TICAM2

12




6. HifaksE

AL B FEHIIEL HSC44 13, RPMI-1640 1511 (Sigma-Aldrich, Tokyo, Japan) (2
10%FBS (JRH Biosciences, Lenexa, KS, USA) . 2mM L-glutamine (Wako Pure Chemicals
Ltd., Osaka, Japan) . 50 IU/mL penicillin, and 50 ng/mL streptomycin Z ¥ L CHEH L 7=,

HIRA D EEFE 1T 5% CO,. 3T COEMET TITo 7,

7. MYH9 B {n T O FEREMEHT
(7A) SiRNA & A

HSC44 ffija% 6-well 'L — h|ZFE %, siGENOME SMARTpool (Dharmacon, GE
Healthcare) % MV T (A& 100nM) MYHO %/ v 7 X o> LT, #EAGEKIX
Lipofectamine RNAIMAX (Life Technologies) # M 7=, Btz he— b LTI

SIGENOME Non-Targeting siRNA Pool #2 (Dharmacon, GE Healthcare) % FH\ 7z,

(7B) RT-PCR

NV AT 27y arkOEFEMBEA S RNA spin Mini Kit (GE Healthcare,
Buckinghamshire, UK) 2T RNA Zfilith L, %414 JclZ First Strand cDNA Synthesis Kit
(Roche Diagnostics, Indianapolis, IN, USA)% T cDNA Z/E8 L 72, MYH9 I LT
ACTB BinFIZxT D K87 T A ~—% HU T, LightCycler LC480 (Roche) (ZTiE
B PCR &7 572, MYH |25 T % 7 1 ~—I%.F (5 TGGAGGACCAGAACTGCAA 3°)
B LR (5 GGTTGGTGGTGAACTCAGCTA 3 )& V7=, ACTBIZXt3 B/ 74 ~—
X, F 5 CGCCAGCTCACCATGGATGA 3 B X O R (5

AAGTCATAGTCCGCCTAGAAGCATTT 3°) & H 7z,

(7C) =W ochkERE#  (hanging drop culture)

AR MRS 2 8l53 9 2 BT, = Roci&kEER:#E  (hanging drop culture) 7 > &A1

13



[35,36]%1T~>7-, 24-well 7L — hZHEL., EHTERDD D = /LIZ PBS Z THOA
NTREWe (RAERFP OB IEDT-D), N7 AT 27 v a %0 HSCA4 ik
B (1x10*#/200 pL) . = DRk A 200 uL B~y R F v T TEAEIC 10 [ ES
T4 7 L, MR A E 2 DM~ LS T o0 b REEEIR 30 b o %
28-well 7L — FDOENSRY T, GEERE 2 BT o 72, MFHZEBEMEE TBls
ATV, FINAESE (RERHIEZ =10 fH) % (A) &, IVEMEAMIEO%K (B) 2Zh
FNA TN U, HEiHE. ADOER 5 LLEE 725 F THEAE (x200) ZHES L
F ATV, ] 100 fELL_ E ORI E T v b Lz, RAEHIIC, ASB 2B A L
T, M- A A - PR L7z,

(7D) FNBRAMENE D EG O FEAMR

NT VAT 273 B0 HSCA4 il % 6-well 7 L— MIHE (2.5x10° i /well) |
THREELE-ZOL, IV T (A% 7 —)v: BiliE=3:1) ([ CTHEE L. crystal violet
T 15 43 [HYs e U7z, BAMERIZ T 1000 fE 2L Eooifia 28152 L. FIsMia o HBUEE %

HIE LTz,

(7TE) A& A&7 ~ A (wound healing assay)

NT VAT 27 v a %O HSCA4 iz 6-well 77 L— MIFEE (7x10* fl /well) |
aAVINEL RERDETERELEZOL, EXy vy 7 E AW TEBRIROEZ ST,
PBS (T THtH L7z, 5T K > CTEIMIIEFIER /3 ISl A i E L T < RRT %,

BAMMEETTO,1, 2 HIRITHRE LT,

(7F) BT v & A
NTG VAT =7 a %0 HSCH Hifa% 6-well 7°L— NMZEEX  (1x10* & /well) .

1,3,5 H#% DA MMin% 2 Countess Il Automated Cell Counter (Life Technologies) % v

14



HIE LT,

(7G) thy eyt

N7V AT =7 v a %@ HSCA4 a2 Lab-Tek chamber slide (Sigma-Aldrich) (2
BOWTHEAESE, 4%/ TRV LT7 AT E RICEVEEL, |IRIZTI0pMOT Ry
X 7 %470 (Perkin Elmer £ Blocking Reagent % i ffl) ., —W&kPiik & 4°C T Wb/
Jo W, kBRI, T8y k- 7 v—F /L $i E-cadherin HI{A (clone EP700Y,
Merck Millipore, Schwalbach, Germany, 500 {5 #8R) Z M /-, FH, PBSIZTHEHEL
=Dbh ., HOEEHR T RPUA (Alexa-488, anti-rabbit, 500 {577 8) & 60 43St S,
PBS & TPy L. #GTAMEE BZ-9000 (F—= > A, Osaka, Japan) (ZCHEIZ L, &%

L7,

8. Sk LS

MLHL E{E 1D 7' 1t — & —fHIR D& A F AKX, BRAICBT L2~ 7T 7
A FRZEM (microsatellite instability; MSI) DJFA & LT % Toh v [37, 38]. MSI
Bt B 23 AU DFRHIZ MLHL O Bk b =B Th 5 2 & A3 BTV 5 [37-40],
Fox X, MSIBERE 2 M 35 BT MLHL & > )7 Ol b 5217572,
MLH1 O/ b 2%, MLHL x4 5~ 7 2 « £/ 7 o —F L$ifk (clone ESO5,
1:200 dilution, Novocastra, UK) % H\W\TiTo 7, #fkYIA % 7 = B buffer (218 LA
— h7 L—TEICTRIFE L7 B, 3% H,0,12 10 3R L. —RPUKT—BE G
I47-, # H ., VECTASTAIN Elite ABC kit (\Vector Laboratories, Burlingame, CA, USA)

BELODAB IZTHMA I T,

9. WERFFHIRHM

HHABII, tREE-id~ry A Ay h=—DO UREICCHEE L7z, T3V —

15



28 (BRI R 7-RoB s T AROA ) OBII, A 2 /-BERNLT 1 v
¥y — O IEMEEFRRE 2 AW TIT o 1o, AT Kaplan-Meier £ % W TITV, B
7T REICLY ZROAEZRE LIz, WTROBREICEWTS PIE < 0.056 D
BRI EICA R & LTz, DL EOKEH#ENTIX StatView (version 5.0; SAS institute,

Cary, NC) ZHW\WTiTo7,
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1. XIGHEGIDSAR

V= U A GIERT 68 il & 7p o7 (WES 16 5] + Z#—74 w b —/r & 5245,
XHGIE B D BRI BE ORI A R 4 1273, AFln O B 1E 63 7% (34-89 75%) TH ) |
48 Bl (70.6%) 1XBIETH -7, HKHFO TNM 5% (7Tth) & AICC IS W e 2T —
VRHIZ LD . AT — 1,2, 3, 4 ITHY T DIERIZEN L, 361, 16 #, 384, 11
B, Lipole, 7Au—7 v THIEOFRAEIL 347 » ATHY ., 28I T A —7
v THIFNIZSELE LTz,

KT LIE LR, B2 Ch DRI EES ) T [ AR AN RIS 53 2 4y
b & | OB MR 23 IEPE S B8 5~ 2 Rkl S D (K1) [5, 10, 41], Fx
DIERFNIE, 43R 22 5] & R b 46 BliC S vz,

Fa. v ARGIEF OB L OV LE DO NER

e (n=22)  RAMEEL (n = 46)

HEDI iE i iE 515
(n =68) % % P
HElp
R 63 73 63
TR 7= 11.9 14.1 10.5
P51 1.0
B 48 16 72.7 32 69.6
T 20 6 27.3 14 30.4
AL 0.086
U (Bo i) 17 9 40.9 8 17.4
M (HoHE 13) 22 7 31.8 15 32.6
L (HOTE 13) 29 6 27.3 23 50.0
TR
pT1b 4 3 13.6 1 2.2 0.068
pT2 0 0.0 5 10.9

17



pT3-4 59 19 86.4 40 87.0

U v iR 0.004
7L 9 7 31.8 2 4.3
HY 59 15 68.2 44 95.7

AT = 0.013
| 3 3 13.6 0 0.0
[ 16 8 36.4 8 17.4
1] 38 9 40.9 29 63.0
v 11 2 9.1 9 19.6

2. IS o kg

16 FERFI Xt R E LIZWESIZBIT D —7 v ANy VO RAEL 254x L 7 > 7=,
FEFFEHUTAFE 6,207 @5 H S 4L, 1 Bl do 7= © O R il 62.5 & (1U 5 (74 13-333)
ThHV., 2T LIME/MD ITFY L7, I A RAZERO B JEIL 555 8, i A/KE
DO REIL 4 HTH o 7=, FERFEERA 1,000 f#% = %25 (hypermutation) JFEFIZS 3
Bl B AL, WIS SEMMREIIC MLHL 2P CTh o7z, WES IZBW T, (e
BNELT EDOT U F LRGN AD E W REILRT Y U 5Hie H IO T-RE
ZHBT D pEA 0.05 K & 722 (Thbbh, HHBEMEFITERMARNZEL Ao T
%) 573 189 R S AL7, p EAMEVIEICIE R 5 & TP53 78 147 (p = 1.27x10°%)
Toh V., E-cadherin 2 =— K92 CDH1 % 8417 (p = 0.024) TH -7z, WES DT —
2B X OATTR DT — 4 [23, 24, 340 L EEENFEH W EEZ O L1481 (F
3) ZIEO, BRI 52 iEG] (68 FER]) ZXHE LTH—F Y by —Tr A% 7o
Toe X =y o=V RZBIT D —r L ANy OYIEIT 684x L 72 o 7=,
FEFFRE LT, 63 H DB 127> Tit 264 R S A7z, I A ALENR 215
., FAIRKIZT LT TH T,
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BRI 2R CHER SN R ERE RO E R 2 — 2 L LTiE C>TIG>A & ik
Db E <, ZHUTEPAICET 28EH & —F L72[21, 22], s bRk & Kbl
R D N TZC L HIRE Y — U CHNL s T EWT R G2 h o 72 (K 2A),

BRI ZBPEE L L7z WES & FFPE SR Z MBS LTc 2 —7 y o —F7 U 2k
WTC, RZERE B OB 2 — 3RO THELL T 0 | BRI R LR
7= (K 2B), IbEho-@iX, W —47 L ATBWT C>TIGA E##TH Y |
Z DB 62.1%, 60.7% & 156D TV ME & 72 > 72, FFPE #fACTlZ C ot 7 X / 1k (U
~OEIER) \TRERT L7 —F 777 FELT CT ARN/A LI TWEHEN
[42,43], & 5 \WVWole T —IARMIETIFHER SN TWD Z &3, ZOREERNBESTT
LTz,

WES (n=16) &% —7 v by —r X (n=52) OF—Z&fia L, TNENDOE
BFEROBEZFE L7z (K 3), HE D &> 72)IEIZ, TP53 (38 #1], 55.9%) . ARID1A
(14 11, 20.6% ) . CDH1 (14 {1, 20.6%) . MLL2 (13 {51/, 19.1%) . RBMXL3 (13 51/, 19.1%)
MLL3 (10 51, 14.7%). MYH9 (9 3, 13.2%) . SDK1 (91, 13.2%). &7g-o7z, HE
EBZONTEBEBETOERIZONTX, o= —F7 U RTL 0 DO EE MR L

7= (®4),

19



70.0% A 70.0% -
60.0% 60.0% -
50.0% 50.0%
i 40.0% - i 40.0%
B 300% 4 & 30.0% 1
20.0% 20.0% 4
10.0% - 10.0% -
0.0% - 0.0% -
A>C C>A C>T G>C T>A T>C A>C C>A C>T G>C T>A T>C
TIEE b o i
3500 - 160 -
60.7%
3000 - 140 1
(2] (2]
= 2500 - = L
® ® 100 -
o 2000 A S)
g 1500 g .l
E R
1000 - 40 |
500 A 20 -
0 4 0 4
A>SC C>A C>T G>C T>A T>C A>C C>A C>T G>C T>A T>C
WES Target seq
(Fresh/frozen) (mostly FFPE)

2. WL EBUBE O Mg

(A) ST ALBUREOE & R ALBCREIOE O b, Wi O ILE /&2 — AT 2RI
35, (B) WifitfkL FFPE BfAD R, MZHED /X —VBHLUL TR L1 b,
T—F 777 FDPHREINTNBZ EHRBIND,
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D-MGC
U-MGC

225%

15-24%
L 10-14%

ARID1A

CDH1 ok <10%

MLL2

a]z[z]¢]

RBMXL3
MLL3 I
MYH9 il IH —]
SDK1 I ] I ]
AHNAK2

-
w

GNAS (XL)

BCOR i
FATI
TEX1S I
cacnat1C
BRCA2 ——] H

NOTCH3

MTOR I
SETBP1 —I

BCL11B

UsP13

mezo [ 1]1] Hl“ﬂ I [] F

[ missense |1 indel l nonsense [ splice

3. ERE 68 BT BT B IRHIIRE B 55 i

VES BIOE =Ty b3 —=F v RADT—ZZHE L TRT. lAD T LIIEH] %
KL, STRBEFIBILIEROAEZERT . 6 HlLL ETEESRINS NIEET
. BEOBWIEIZ L HmRT . Aflloe—Fh=y 7 (% B0 7) 135108 22 4
ERITALR 46 FUZBIF D2 ERBIOBEZZNZNER L (HEIE GERMBERH -
BEE x p<0.05, #x p<0.01 TRT), ZORLRHREY DBFIRIEREGT S
HrHEIE R £ T, EHOREBDT T L%, REMHMBAL2PNT MLHL B TH - H5E
Bz w3, WES, whole exome seguencing; D-MGC, differentiated mucinous gastric

I

EEEDEEDRHIEEEEEEEE

T
=t
S IR YR

[ ]

carcinoma; U-MGC, undifferentiated mucinous gastric carcinoma.
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Fresh/frozen

ILK
T69 del (GC123T)

KIF2B
A297D (GC401T)

it base #31. Base 81 0f 3
C A C

GC123T-ILKdel-F2_AD1 Fragment base #70. Base 70 of 197 GC401-KIF28-F2_EO7 Fi
K w_T AT G

A
A C K w T

SETBP1

MYH9
A702V (GCO47T)

L303R (GC404T)

MYHS-GC404-F3_new_G11_2015-07-21
CCATTGGACAGG&A\GCG

FFFPE ITES

R5214C (muc37T)

#20
c A T 4 G A T G C cC G
C A TAG AT G6G C C G

D008 X000V

X4. o H—v—F v RZXBEBROMER
HHE L BEDONEBEFERDO—IIZOWTIE. sy > 7 ek FFPE > 7 v
EPHONTY U= =V RIZX VR ZITo T2 RANZERONEERT,

O <«
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3. MEEILALND 7 u~TF EERG T OER

H

BRI B W EE /e A P AFALEESE TH D MLL2 ° MLL3 & 22— K9

H

LBIAFICERNL S b (M3 DEBY, MLL2 3B 4 f7, MLL3 23 6
fif)e MLL2 IZBWTIZT L—Av 7 MER A, Fot o AR5 3, MLL3 (2B
TIEZ7 b —Av 7 MER 2, Frer ABR2EPBHINTEY, £ biTE X
NAAFNVET AT 2T =B RAAL L (SET RAA V) RS Z NI b6 T
BERER KB R CH -7 (B5), EHICMLLERIZ4HTRLN (OB 1FIRT L
— AV NER) MLL4 ZR T 2 TR Qb7 L —Av T MER), Z
DL MLL 77 I U —IZ@EBEICERN LGN, hora~vF U UETY I
HETHD ARIDIAICHERNZ RN TNl b, 7 v T U HilfiEEsE 7o
EENEHRREICBWTEETH L Z N RSN, Z7a~vTF Ul ET 5
ARID1A, ARID1B, MLL, MLL2, MLL3, MLL4, KDM6A, EP400, ASXL1 O 9 & /5T 417>
DIEFIT, WD 47% (32/68 fl) IZH.6 T (K5), ZOMEIL, XA x
MWHHRELTEEWTNDEITL— o ZARICB T AHELY bEvMEL o7, B X b
VA FALEESE E 2 — K35 KDMBA (UTX) (2 oW\ Cik, M &n7- 5 EoZL R
DL 3MEHD, FERIEMEICEZE R IMC RAA L Z R Z oD &b lc b HERER K
RERCTH o7 (K5B), £z, 7 u~TF UHl#EE D727 T MLL2 Z 5 & KDM6A
BRI AN CTH 7o, ZOT —2 1%, WHEE T2, FRRAER - B R

BRETE « BIRRGeE7e R RS L 3 D e RS R [Kabuki syndrome| (DB ZE 72

=

JRKER T Th D [44-46) 700 6 B BLREE N, 72720, BERADEERT —F > & H
W2 Tl ME s OLRITT L AT 2HEAIZH 72 (p=0.072 [24]F6 L O
p=0.004 [47)), 7 v~ F v BEEL DA R Z RO bR I T 32% (7/22
Bil) . KRBT 54% (2546 f5l) TH Y| BEICEBNTENST-b DD, Fidt
FHIR BT o7 (p=0119), FELEFHOEREOFEIT, £ OIED ORGKRF
FHIR 10T % EFBE A RS o T,
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A

ARID1A
ARID1B
MLL
MLL2
MLL3
MLL4
KDM6A
EP400

ASXL1

B

1

o
il TN

missense indel [ ronsense [ splice
MLL2 (KMT2D) 5.537
BN 0
8
3 & 3
o B S w'E & ~ 5K §
g g8 % E 8§ 3 35 3
3 86 9 3 8§ 2 g 8 §2 g
MLL3 (KMT2C) 4.911
1BRIRENE
8 8
B 35
o3 259 &% B4 24&
= 5% gge § g9 @
i3 i 85§ § BBy 22

KDM6A (UTX) , 4o,

E1052K
E1072del

y221* ——
§
P1170del —:

I SET domain

I JmjC domain

X 5. BHHBEICE WS NE 7 ua~vF UHlRIE TR0 R

(A VESBEIUOE—Fy b —F VATRESI N7 u~F Vi8R T OERZ R
T, BIEMZ T A TEL. nutual exclusivity ZiRIHT R WGRTWNWS, B RLHE
D A% B 7 a<=F R FOERZRED, i/ RE (AL Y) LN,

(B) MLL2, MLL3, KDM6A D#& A& v/ %y = —<Tmxm L., REINEEIEFEREDID
THREINDT I JEERZRT . % < OERIZFEHIT (truncating) R TH Y GR).
SET FAAL TV HBNE InjC RAAL VBRI ZURIBPFRINSG,
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4. FHT &R R

ABElD—5 ALY MYH9 225 (9 151/68 f41) . SDK1 252 (9 #11/68 151]) . RBMXL3
(13/68 f5]) 72 &, BRAIZBIT L EATMETIEH £V IE SN TV RWEG AR
PEOMFEE STz, WTNOBE T, BERICL M EZMAIZERT LIVHE
TR Do 72 (= 0.40; ¥ 6),

Mean of tumor allele frequency

1.00 -
0.80 -
0.60 -
0.40 -
0.20 -
0.00 -
’8%;@‘9&‘“”7:9»** WS IS EE ST ESE

X 6. HRHBOEICB W TRAE TERB RO NSEIEFD. £RT LIV D V-H{E
1@7770)@‘5&1\ FRIEFIZBIDERT VVED VPIEZH 5 DT . HisE
TERPAONEREZT (KBS, n > 6) ITOWT, BRT LIV M2 fiK

WHDPIRNZ PRSI Nz,

MYH9 (myosin heavy chain 9) X/l B #% 77 T d % non-muscle myosin IIA(NM 11A)
Za— RT5BEFTHY . NMIIA TR OIZREEEME, Milu-Milats 257
HEINTWD [48-50], F7-. BHEHOR ¥ LEEIZB O TR AMGREE & LT
B< L VWO HELH DB, AR —r ALY, BRHEEICER T 9 451/68 #1112
EERPROEN . ZDDH3BNTT v AERTH -T2, MYHI Z L] 951D 5 B RNA
T U A& AT LW 2 51 2 5 TRS T D MR E A A R LT CRIER T — )
Zh, EBEOT LVEER 01 Z X TWa b0 @HHL 55 28280 Mot
Y= =l R RAT L, 2 BITEREZHER Lz (1 615 0Ri R 2 K 4 1248#0)
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MYH9 ZEHNIIMFEFANINT SRR TH Y OHERUTITER LR L) . £ DR
D IR FEIICAEE Th o7 (p=0.023, 7 4 v ¥ —DIEHEMRBE), M EoF—
Z (LI, BREIDKMMEBIR - TRONLZ &L LIFLIET e AZEEN
RHNDZ &) D, ROEARERIEIZ B\ T MYHO (X E B fEEmH# s+ CTh 5
EWV IR AN T, ROMEIE 8 A ORI T % HSC44 7% FAV TREREM#AT 217 -
72
SIRNA Z W2 MYHI D/ v 7 B0 U EBROFERZE 7T IR, MYHI / v o7 &

T AZXY | ME-aEEE MK U, MlailEE S TUHE L 72 EA, 7T HRZRORIEIZIB W
CHIBHMAE OFIE NI L T e, MBI A B 2B i bnieh oo, Fio,
FATHFZEIC LAVUE NM IIA ZBRET 2 & i -flasE i ic 10 2 E- R Y v 0% 8L

METT25EENTWS [48-50]72 8, Fex & HSCA4 fifIZ BT MYH9 / v 7 &'
YFTDE-H AU ORBEFRTZ, TOFER, E-I KU o OMfafE~DEFE N
MYH9 / v 7 Z0 AL VIRT T2 2 LR SNz, TRHDORRIL, BRAICE
WT MYH9 2MESHIHIER - CTh Y | Z O RIC L > TREEN UET L2 L%

R 5,
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Signet-ring cells

vs)

Cell proliferation

3.0% 1 ok 2000 -
1 g *
© 4
2.5% - § L
‘g 1500 -
0% A @
20% 5 1250 -
&
1.5% 1 5 1000 -
o
1.0% - § S
;':3 500 -
5% 1
0.5% g 250 4
0.0% ; ; o | N ,
siCtrl siMYH9 siCtrl siMYH9
D
s sictrl SiMYH9
6 41 =e=siCtrl 2
@ 5| --siMYHO
g 4
g
=) 3
£ 3
1
0+ T T - T

0 24 48 72 96 120

MYHg Calmodulin

-binding 1,960

Myosin-head Myosin-tail

R165
@ L303R
1380V
EB92*
© Al1072V
@ E£1084K
E1184*
D1824N

(9]
&
m
o
-
o
o

@ Ms6T

@® “Probably Damaging” by PolyPhen-2
© “possibly Damaging” by PolyPhen-2

0.7 1
siMYH9 siCtrl 06 1
0.5 A
0.4 A

0.3 1

MYH9/actin

0.2 1 *%

0.1 1

siCtrl siMYH9
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7. siRNAEAIZ LB MYHY /v 7 X v (RTEICHETR)

AN FFVvR7z7Tavo 7THEOMUEIZBWTME /v 7 X7 U RETHIBMI
RWEHD) OFRIGAEML Tz

(B) MYH9 / v 7 B Nz & V. IEMEIIE 2 LB (KRUH) DECTH - Ay L

=

(C) MYH9 / v 77 B Xtz i B e 5. 2 b o 1=

(D) MYH9 / v 77 &7 1z & U s £ 23 ok L 7=

(F) B RAY v O gtark, a2 ba—n4& R Tl B-7 RAY IEIEH

JAREIZ BRERNTIRTEST B MH9 %2 ) v 7 X7 v LTI T Z DRRERIRTED i L.

MR PNZ D B RAY U 04 LTz,

(@) YT NEA LRI-PCRIZE S nRNA DER, MHIE X N ACTR¥ R 7574 ~—

ZRWERIZIZE Y. MYH9 @ nRNA L)L (ACTB iZxtd B Hk) A5 siRNA A IZ & VK

FLTWAZ 2R LE, * p < 0.05, =k p<0.001

BT 15T 5 SDKL (sidekick homolog 1) [52]% i s 25 513 B R 9
Bl (G b 3 B+ Kb B 6 ) ICRHi, 56 8RNI A AERT, 141X
e AR CROMER) Thoto, SDKL BEITHED R A A o ~EREET, BAE
PEIZo3A LTz, SDK1 X, MSS (microsatellite stable) H23A D KF A R—1E5 T
D 12>ThV[24]. F7=. BISZEEEOMKICIB W CHlailEE 2 TTESE 5 2 &3 #H
XN TWBH[53),

RBMXL3 (RNA-binding motif, X-linked-like 3)?> 2 #13 19.1% (13/68 ) =& 4L,
ZEAE B3I 12 BlIEI A B AERTH -7, [FEETO RNARBRET—7 K2
A U ~DERERBMITR 5720 - 7=, The Cancer Geneome Atlas (TCGA) T — & X
— AL D L KGHED 6.9%. 15 OFANIEIREE D 6.0% 12 RBMXL3 Z £ S
TWb, LarL, ERAICEIT S RBMXL3 EHOME X 09% Th 5 (COSMIC 7 —

4 ~— A http://cancer.sanger.ac.uk/cosmic) .
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5. SMCEESY R & ARKIIRZS 2 oo B

RN I TR AR T, U U il OMENE < (p = 0004), A7 —Y D
AT LIIERI 2N 0v 72 (p=0.013) (F4), ROMEEOTHRIZMERICHTHE
IZARRTH-o7z (p=0.019, 4 8AB),

SHAERNZ X D008 (OB RKorERD) MO H o -l s AR & LT, CDHI,
MLL2, MYH9, AHNAK2 23 faii s e (M3, Hflloe — b~y 7), & <IZCDH1Z
BT D 304% (10/46 f1]) TH SN BRI TITRE S e h o7z (022
f) (p = 0.003), F7=. Mfa-MfasE I ZHER&E 2 RIc$ L S1d MYHI[48-50]
DA FIIARIALD 19.6% (9/46 f) IZR LT3 b R Tl &N, AERR

DaERLT- (p=0.026),

6. BRI O TR

HORSIEE 225 (n=68) OfENT Tk, BCOREENEL 2 TH EARICHBELE (p
=0.034), RO (n=46) ZXGRL LizV 77— 7MiM Clid, MLHL &M (5
ML) BEOTHRNERLTHY (p = 0.020, [X] 8C), BCORZ R b HAF/2 T L4
BAL7- (p=0.038, [¥8D), 2 E=TDAGEDLE L L TiE, RobAIZEHW\T, TTP53
ZEEMIN 3Dl E 21T BCLUB RN H D | FHIRAF 72 T2 L MBI 2 & -
7= (p=0.073, X 8E), BCL1IBZ %, A A THIFLEME Y >/ EIZB W T RAF2 T

BEABET DR F L LTHESN TN DIEETH S [54],
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08

06

04

Overall survival

02

0.0

Overall survival

U-MGC
(n = 46)

-----------------
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Days after surgery

BCOR-mt |
(n=5)
i
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Days after surgery

8. EAHRMT ORGE R
AL REREWE  (differentiated mucinous gastric carcinoma; D-MGC) DAz ihif %2 T

L. ROEREBE  (undifferentiated mucinous gastric carcinoma; U-MGC) D Ef#ih

RER TR LTINS,

A.D-MGC & U-MGC D#ilf#ts (F8)

B.D-MGC & U-MGC D& 17D Heli

C.U-MGC IZBWT. MLHL MBI PHRE Lo T2

D. U-MGC {ZH5 W T, BCORZERBGMAHI PHEBIFTH -2

E. [TP53 Z8 58| F 721 MBCLUBZERAH S | U-MGC IZ PHRELFTH - 1=

30

Overall survival

Overall survival

08

06

04
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0.0
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04
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7 . MLH1 M5 O R

THREUFETH D Z LOVRS Tz MLHL B2HED B RS I SOW T, £ b DBIs T

BRI L ORISR 25 L2, MLHL [t oJEFIZE S 0%, MLHL

BEPERE L 0 A EICE < (WESIZBW T p=0.034, ¥—7 v b —r 2 AZBWTp

=0.049) (X 9). fA/KIDOEIL WESIZE\W T MLHL MR CHEICEZ -T2 (p=

0.016), LA EX Y., HEEEIZHITH MLHL EBMZ GRSk b)) 72, BRN%

WZ & (hypermutation) THFESIT S5 HRWEROMHEICAH TH 5 Z & D3l

LT,

A

3000
2500 1
2000 1

1500

Number of SNVs

1000

500

Exome seq

Targeted seq

P =0.034
40

25

20

- A;AMLH1 )

451

351

30

P=0.049

—

W MLH1-negative
B MLH1-positive

il MLH1 (+)

31

9. B RGO 123\ T MLHL
FEBIR SR (PRI Y) 1T
XD ERDLN
(hypermutated) JiEfs] % R HY
T&5,
(A) MLH1 FGPERE & MLHT &k
& DT SNV Dfa% % Mok
L7, WES & &Z—7y by —
7 A TUE SNV OB KIEIZ
BB, V= ADH
BT LTmir Tl - e %
1o, ZFDi= MLH1 Btk
SEFIEA D70 < 72 ) BOE D
PR L AR D05, HiahFN
AREPHER SN,
(B) MLH1 D 4efEfilfAb 2,
MLH1 BEPEBI TR ER 5 D i
Sl (CEECTIXAIBH)
TP RS, —H.
MLH1 BRI TR ER 57 D
S TRIZRE & 72 B



DSNT, FPHREIFTHDZ ENBEITM BTN D MSI B IERG R [25, 39] & .
T BIFTh 5 Z & WA BEIRE S 7= MLHL EYERRRE & A3, 45 T8 52 B
RICHDEWVHGERD S & W DBInFEROREZ L Lz, MLHL 21 E kg
FEIZRBWTERNZ Aoz (66lF 3FILLE) EETDY A NERSIRT, [FH
VA RO 228+ 55 5L, Bi[24] T MSIEGIEIERHRICZR B Z 0 & S
LAY A MIEERTWE (R5), ZOHIZIEL, MSI BEPEOIEREHIEIZI T
HEMERHE STV D RNFA3[55]H & £ TH Y | [FIEIR T2 MSI B IERE R D
72 5 MLHL R ERREIC B W CHEETH D Z LR STz, Bia gl L
THED v —Jr v ARFFED B, ARIDIA Z5 B3 MSI 1k B 8 O T/ i & LT &
NTWD[21, 22, 25], A EIORHEEEIZEB VT ARIDIA ZEF X, MLH1 61T 2/6 4

(33.3%) . MLH1 (541 T 9/62 (14.5%) i, & MLHL RVERE CHEEA m 0o 7223,
AEEIRONR -T2, LLEDO L 50 MLHL FEPERGIERE & MSI BEIERE R D28
BTa 7y A3 HREHE LTz, MLHL MRS IR > TEWAR L LT,
SDK1, BCOR,RNF43 72 L3> - 7= —J5 T, [AIFRITFT L 912 TP53, MLL2, MLL3 72 &
DZEFIE MLHL FRPERE - B O Z ICB W TERHEEICA LN TEY , £H ol
L DNERBETY AL (K3) O EALER> TWDHEA bR ST,

MSI BG4 E 23 A TR BESE R FIZ R T 2 L ST g (Eils, &te, H
O EE U3ITE W, U U NEEEBR NV, TREBAR, 72 L) [39, 56, 57], LArL,
MLH1 [ MRS & MSI B IR |2 2l 9~ 2 BEAOR BR80T (R A7 T 14 LA
ML) R ooz,
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5. MLHLEHBEBREICBWTERPI L Ao BIEFoY X b

MLH1 f&1% | MLHL B54E | MLHL 24P | MLH1 B
ﬁi ;’; Symbol FERORE I 30 | REIRORE 238 | R O | KL oD -

4] | [47] T OERIE | FOERE | BEEI% | ERHI%
il % (n=6) (n =62)

AHNAK?2 5 3 83.3% 4.8% 0.000031

CYP1B1 4 1 66.7% 1.6% 0.000090

CYP1B1 4 1 66.7% 1.6% 0.000090

PAMR1 4 1 66.7% 1.6% 0.000090

Yes ANO10 3 0 50.0% 0.0% 0.000399

TRAM1L1 3 0 50.0% 0.0% 0.000399

BCOR 4 3 66.7% 4.8% 0.000597

ABR 3 1 50.0% 1.6% 0.001541

KAT6A 3 1 50.0% 1.6% 0.001541

NCOA6 3 1 50.0% 1.6% 0.001541

Yes | Yes | RNF43 3 1 50.0% 1.6% 0.001541

SLC3A2 3 1 50.0% 1.6% 0.001541

Yes MYH9 4 5 66.7% 8.1% 0.002038

SDK1 4 5 66.7% 8.1% 0.002038

MED25 3 2 50.0% 3.2% 0.003718

SPECC1 3 2 50.0% 3.2% 0.003718

SUPT5H 3 2 50.0% 3.2% 0.003718

BCL11B 3 3 50.0% 4.8% 0.007173

NOTCH3 3 3 50.0% 4.8% 0.007173

USP13 3 3 50.0% 4.8% 0.007173

Yes MLL2 4 9 66.7% 145% | 0.010363

Yes MLL3 3 8 50.0% 12.9% | 0.049166

Yes | TP53 3 35 50.0% 56.5% NS

MLH1 BEMESER] 6 BIlD 5 H 3 B, ETEEB R S N8a 1%, MLHL BEYEREITH -
TEEEREHRT)Z L AH6ND plEDMEWIEIZHERTHRT, Vang 512 &k 2 BEHER [24]
L The Cancer Genome Atlas IZ X BEEHR[47]1T MST Bathld “significantly mutated

genes” & SNTVAEAIE. & 2H5ICBVTZRZH [Yes) (M) &ild,

MST,

gastric carcinoma.

microsatellite instability; MSS,
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8. KiEHEIZB T RHOA LR ITEFNTH D
2014 4E LI | diffuse type B 78 A3 T RHOA ZE ¥ 718 14-25% DHEE TR S 5

T LN ST [23, 24, 47), Fox DXL 68 1D 5 H RHOA Z8 L4311 2 {51 (2.9%)
SR E o7 2BITNT NG I A AERZR D, 9 b 1HIITTFE#RE Sz diffuse
type H 23 A THEMEMIC L O D EEEAAIZ R [Y42C) & —F(L7-, RHOA @ Tyr42
X, 7TV 7B 2R EAERICEE 7 core effector KA A NIAZE LT
Y Y42C (FHMARIEFEIC BT 5 LA STV 5 [23, 24, 47], RHOA 28 G MED H
KGR 2 BlOMARG A K 10 1283, MERERICWTR Y UMGC Th o | FISEHil
DRI RS D RN FER Th o7z, Wiz 72 (non-mucinous) %43 1Z55 B
95 &, diffuse type [ZFH249" 5 poorly cohesive L D14 &, —EIC L b=, £7o. ki
N TIID ER D DGR Z D RN bRy SR bivc, THIEFA L RIE LT

TRHOA Z¥.D & % diffuse type H 23 A DJREEE ) [68]1& — L Tk v, JRELPAYICHL
BRIR U,

Nonmucinous Nonmucinous
U-MGC TR e s
poorly cohesive tubular

muc71T

RHOA p.Y42C

muc55T

RHOA p.E54V

10.  RHOA £ R 51D W R0k 2 15 D BERL#EAS:

34



9. BRI 0Ty A FN BRI OALE S OB

RN SHEONT- BRI OER T 0 7 7 A VIZTHONT, =7V AfERND &
ICEHELEZ BN 3EE (D7 n~vF /e A N BEEEFREOL R, @CDHL
ZEH. QORHOAZER) %2410 10 & LT, FEREERE D Lauren 4348 (intestinal type, diffuse
type) &LLEIL . BRSO O FBURFERI RN EAN T 25 il U7z, FERGHOR O A
EHT a7 74 0F, TCGA (The Cancer Genome Atlas) 7 —#% %t~ hd 955, HR
Ao 30 JEBILL A& Rkf5 & U= eqT 3 AFFE[23, 24, 47105 — % % 7= (cBioPortal
http://www.cbioportal.org/ 757 7 A L72), b OYAT 3 AR\ TR O
THMNS AT TE7ERIE (intestinal @ diffuse) 1%, 244 %5 (177 :67), 86 {5 (57:29),
138151 (51:87) ThH V. Gah 46841 (285:183) L7p-oiz, Kok (RAF7E) LIE
R O Heigsin R 2 X 11 1SR T,

F 9", intestinal type (TCGA) & diffuse type (TCGA) DLl Tix, CDH1 ZE R D#H
3 L O RHOA R DBEIT R E 2N L b7z (CDHL AR S RHOA L5 | L b1
p <0001), EHIZ, Zu~vTF U EEERT (FEFA NEALT 9 BETHE) ITAR
ZFFOBEFENS | intestinal type Tl diffuse type (2L TH EIZE D> 72 (43.7% vs. 29.2%,
p=0017), Ko T, Zu~vF U BHEBLETOLEBREENE N LT intestinal type H
WADRED 1-oEEZ b2 (K1),

SRR (D-MGC) I2BIF 2 AR 71 7 7 A uid, K 111283 & 9 (2, intestinal
type DZEFR T 1 7 7 A VL L T\, WEF oL@, 7 e~ TF UBEEER T O
A%< CDHLR° RHOA DERITFNTHDHZ L TH D,

RIMELRE R (U-MGC) DR T v 7 7 A V1%, CDOHL RSV i (B 30%
LI_E) Tl diffuse type DR T v 7 7 A JVIHRIT S, LarL., U-MGC & diffuse type
[TRD 2 RITHEWTERZR D, T7205, UMGC Tit, O v~ F U BEEE O
FL73% < (53.3%, diffuse type & AE2EH Y p=0.005, intestinal type LV ©, %<, 2

TOMRICB WD THREE) . @QRHOAZE RNV 720 (4.4%, diffuse type E AEZH Y p
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=0.021), EWOFHETH D,

Intestinal type & U-MGC &, Q7 v~F v BHEELTERENL <, @ORHOA ZE )N
D VD 2B THEE LTS, 20 bOIZEE L T, Fx ORGIKREEIC
BT U-MGC (2> TR 57z MLL2 251X, TCGA ¥ —# & v MIBWTiX
intestinal type [Zff > CR S 7= (vs. diffuse; p = 0.004), Z L5 DOFERNLE A 1
[U-MGC & intestinal type |30 FERFHNSITWVERIZH D | LW I RELAZ LT,
U-MGC 12817 % CDHL B3 LU v~ F V& FREOERT LVOVEHE 2t L7z,
ZDFEF, CDHL OERT VIVEEE X, 7 a~TF U EEEE 7 (¥ 5A IZRT 9 &
) OERTVAVHELY bAREICE-7Z (p = 0.012, 11C), —EBAERITiX
CDH1 @ LOH & PREN D=0, BERT LIVHHE Z B ied 5 Z ST TE
HDOD, U-MGC I8\ T CDH1 B8R 7 LVAERE X B E W 2D . CDHL 2B 5%
U-MGC IZBWTHEERA N N ThHdEBEZ BN, LT -> T, U-MGC &, CDH1
EENENTH D intestinal type TR DEBHM EEZ BN, Lo T, RTA 13—
BEFOBLRNBIL, U-MGC TN o E N A & ¢ B 5008 OS5 FHAL Th

D LRI ENT,
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60% -----frmrmmrmm e mrmm e e s e 1 --------------
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3
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AR o W e R e
8
= 30%
L
3 0
o 20%
3
S 10%
X

0% -

Intestinal (TCGA D-MGC Diffuse (TCGA data U-MGC
data set) set)

[ =Chromatin-related genes ® CDH1 = RHOA |

C

Chromatin
modifiers

1.0 -

o
®

Mutant allele frequency
o o
- o

intestinal

D-MGC
0.2
P=0.012
0.0
C
o) )
QL %,
%, .
7 ’4&%‘9’/),

1, BR70 7 7 A MZHEDWEHBA BRI O ChioE B X OIERMTOE)

A. Za=F URIERRIE FREDOE R, COHI AR, RHOAZRO 3 EHRIZEH L, ZhZ
NOBEPOLHBPABRRI EOER T 7 74 V&R LT,

B. EidAZd LIt/ AE I N—Y 7 LERERT, SAbBRHE (D-MGC) D%
®B7u7 7 A WX intestinal type BAAICHRIT 5, RILBDRHE (U-MGC) O
BRTO 77 A M. CDHIEEDPZ WA Tdiffuse type IZHPUTALOD, Zu~<
F VHIEE I TR RD % < (diffuse type TIX 7 u~F Ul E FE RS DR
T R RHOAZE B3 V720 5T diffuse type HOAA L BB,

C. U-MGCIZRBIT S, DHI &7 u~<F U BHHEERT (KSAITRT 9EIET) OERT
L VS D Lo, #eliid S = THIE L 2B R T LSS 2% 9. kil B TIXTD-MGC
A% intestinal type &/8Z = BV AREME ] SRR EINTWE DD, COHI DI
7 LIVBEE U-MGC IZB W THIIIE W I EBH LR o7 (L U-MGC 2815 CDHI
EEROEEER R ENT) 72, U-NGC X intestinal type & B BH L 7K
BHEA L E ZRT U,

TCGA, The Cancer Genome Atlas. * P < 0.05, #*x P < (.01
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1 0. VRFEERI 1 OBISF AR

DNA DA [FIHL I #a 2 (645 % #8925 Fanconi anemia (FA)-BRCA % D A iEMEAL I,
DANCEBWTEHER G FERFEOOESTHDH[9], ZORKEX—7 v b LAKE
FEZ R LI IGFEO AN . ITFEOERRBRICB W THE ST\ [60], 4
DFEIEIZIN T, BRCA2 578 6 5] (8.8%). BRCAL Z RN 541 (7.4%) 12
iz, £7o, WES $HEUER] 16 il 3 Tik FANCG D ZE B3 2 f4i] (12.5%) . FANCD2
DIEFEMN 1] (6.3%) (A BT,

ERBB3 D X At v AN 4451 (5.9%) I &, 9B 22 (p.V104M & p.G284R)
IZREHR 611 L v IEE R ICB D D Z EAVURI LTS ERBB3 A8 & —E L7-, WES
XFGUEE] 16 1D 5 B 161 (6.3%) |2 ERBB4 R Hiv7z,

MTOR Z 5473 6 5] (8.8%) (Mt SH7=1E 0>, WES %f8EH] 16 1 1 61, mTOR

27 IV AW D IS HIE R 7 T S PTEN O REMERIZAR S R S vz,
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B ER

Bk, BRIEICB T 2 RMRZ RO KRG EZI 6T Uiz, BREEIZB W T
BHROIERE N E D> > 72 BT 33#/51-1X TP53, ARIDIA, CDHL TH Y, i b DERIT
HARARBIZBONTHEREWZ ERBECMON TWABRFEEE L, T72b5,
KRR DER T 0 7 7 A TR DER T v 7 7 A L& RE ITED RV —f
WO Rote, = THRAIE, B (& <IERSMER) Ik T, Z7r~vTF
VEEBEFOERNEHEEICE . o CWAZ EER L, 2, KT T — X
Ty MERAWEIEEZ LB LT, ZOMER, BERORMIN S —F o AR5 &
LTWDOIWTNDOENAEFFEL Y mNZ 2R LT, £lo, Enb0 7 n~F B
MG AR E LT, BIEERER (JrBr A, A - REK) NENT LK
BKCToh otz

2011 £ Wang S I1ZE 2N ACE W T ARIDIA DZERNEHEICA SN D Z & S
L., Za~F Uil a1 08N ACBT 5 EEMEEZ R L72[21], 2012 F0R 7 v

TN E D WES WFEIZB W T B REBEDRE R DR S 72 [22]), ENLiE, 7 v~ F o
S FOERPE R AICBIT D2EER D FRED 1 D Th D eI TET,
Fex N5 RIFRNT U 7= K5I 12 B W) T ARIDIA O A 7253 MLL 7 7 2 U — D& 51
ERLEHEEICRONTD, 7 e~ T UHERETFOEROFEN RS B OfE R
kgl

7 n~F U BEELA DT KDMBA (UTX)IEZ, B2AAICBWTCINETHEY
BFEEEIN TR, BRREDO 7.4% (5/68 ) \ERAHRE SN, Z O
JEIE, ZRETOFENAORMN S —4 0 ARG & LN TE D> 7-, KDMBA [Tt A
A TFNAACBER D 1D TH Y . BEES AW TH U4 DB TERN RN D
EHE SN TWA[62], MAIZEIT D KDMBA (UTX)ZE B D& EI 1352 I 13 X T

WS, THRIAMERIE D > MPER IR ISRV TR, in vivo B8 K TY in vitro D7 — %
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ELT, BDAMBERTFE LTO@ENHESINTWVD[63], & HIZ, UTX ZEEIEH]
I L T2 2T 4 v 7 EPFNTH D ARt b ity ST 0 [63]. 1R & —
7y MER L U CHEBRIEW Y T Ch D, 7 v~ F VIR 7 A RS IERE G & RS
T D ERARIRER PR AL, Fx OFT —Z D BIXIRE R S e o 7203 ME— MLL2
BEIZE L T, RO HERA~OFERRY RO, 7272, ThziilL o %
LD RFATRIT RS 7269, SR I BICHHL TN REBIRLEEZILND,
F7o. Fexld ROCEDREE OIS RSTE B LICEE L B X 5D MYHI 2
BAFE LTZ, MYHO 2 53 H R I B W CRBEELS (13.2%, 9 451/68 1) F. &4,
HAZE RN RI ALK D F IR > T (9 41/46 ) .o T iz7=o, B
HSC44 (IR (bBUMEE) % FV T MYHO OBEREREIT 21T 5 72, COFES. MYHOI / >
72y NEHIROTEEREZTIESE D 2 & FIBRMROBAZMMSE5 2 L, Ml
fa-fMaEE 2R T S22 8, 2R L, BATHIETIE. Myh9 / v 27 7 0 b= %
IZB W TR ERENSER IS5, 64] 2 &N EFHEINTEY . MYHI OfiEE
HHEE T & L COMEDRIRZ IS LoD H D, LL, TRETHDNAILKET
% MYH9 B FAROEFRZWME LRI R < KRB WID TL oz, 72720
Fx OF —Z T 1IEOMBRICB T 27 —F ThH LD TOERITRENITH 5,
&< MYHY / w7 20 A K0 FIBRAIAOEIG 8 26T D5 RSOV T, flhie
BRI DDHE B RN, SEROBIBEIEDNLETH S, AEFEE L7z MYHI IZ-D0
THERIEFERT =2 _X—2%2Z2WT 5 L BRACKITHELRME X, COSMIC 7 —
H_R—= 22T 1.75%, TCGA 7 —%# kv I (cBioPortal f#%H1) (248U T 45~9.3% T
D, BHEE LTI R, ZOZE0D, KU OB R AHRICENTH—
TE DB T MYH9 BB EN %2 Beiz LT 2 ATREMEDMHER X3 5, B LIS Dligigs D 23
AITENTH MYHI ZRDOERITHEVER SN TR, LML, TCGA 7—4#
— AT H L MNRATIES8 LRGSO 108 R (17%) MHEMEIZ R (truncating

mutation) TH ¥ . BESATIZ 27T BRIP D 6 2R (22%) NEMMERTHDHZ &
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5 b BEEEEEO A AT I T MYHO 2SS INHIE S 7 & L CHEBE L T\ % Al
Dd D,

ST & AR AERLREIROE & OBIRIEIC DWW TIE, ZAVE T, BB ERY 72
BVEEER R D Z L ITHE STV A, T O TR 2 AHE ST D0 > T
o lo, AEFR AL, ROEBICREN 2B FER)N S5 Z & (CDHL, MYH9)
LN LT, e, 7 u~TF U EERE T OERPRMMTURRL N2 LD
Dotz (G bR 32% vs R4 B 54%: p=0.119), — 5 CTli&EIcIE, O—HE L ~L
TOMWIEER ARY — ATFEELTD (K2A)., @TP53 BEIT L HITHEMETHDL
nod (HM3)., Lwodkimms RSz, BAEEO & TRIEF & LT, Mk
PR FN T2 B3 (OB BLARMEED) DS P RICHBIT 2 2 L8 b TRy,
Z OBEAIIAFRIC B W T R Sz, D FRETHRTHEREL LTI, Zh
£ T, 2009 42 Choi H2VE L7- EGFR J@FIFEEL[L0]D A 2350 STV =28, A lE
ez ix, ROV 7 7 —TFATICE VT, MLHLEYE, 5\ E TP53 & BCL11B
EROMAEDERTHEMEET D Z L 2R L, BB L RSEBUIPH AR E L
R7p2D720, TNThOHEM T EOTFHRFIZTL Y EEREREFOLEZOND,
WE T EROFE (RTOMAGhE) ICL DN TH EAHET R E LT,
MADFAE - ERIZFGT D0 FRENER LT TNV —T 2L TWDHHENRSE X
5%, BCLIB & Tl D ICB D DGR+ TH Y . A TR E i U >
JEIZB W TR AR OAEY N - BRI EEMEN L S 228 5 03[54] [65].
MR IEEE LASS O JEIEE I 35U C BCLILB 858728 & D X 95 7o B P R & FFD D 3 3R
R CHY | SBROMIENVLETH D, £, MLHLEEHRIZ TR B THD &0 D
FERDNHIX, MLHL REYEREORE & MSIBEPEIERG IR O BIEME S 7w S hviz, & LTl
Fix L bIizER DL (hypermutation) Fl23Z &5 mTHILE L TVV/z, MLHL
DFBURE (R T) 23 BRI B O T4 TN &0 ) fERIT, ARk

SRR CHME LTV ES D bEEND D,
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RIHLREHE & diffuse type B 28 A% JEBEN O K53 & 5 WL R FTHIIC FIER A
RO Z FL2D &0 D TERE IR EELE A FFo, 20 2 #iRL 5y AR 22 BRI
BIL TIL. 2 E TERXPTEN ORBUSAE N D L W) MEDRH DDA TH Y [66].
REAZ2 SN E o T, SRIOWFE 2 L C. diffuse type B 23 A & RLLE KLk O
DB AMESEZHOMNNIT 5 2 ENTE -, BRI, diffuse type H 23 A
BV TH 25%(FET 5 & D RHOA 8 FX BRI IC W) T (ROMEALHK
FEICBWTY) MRV IRER & WD ZEBHALNERY | PHRARTH D ARSEAR,
R DU T diffuse type & 138 70 D 1RIREER) . 70 TS A BRER L T S L BEEMEDV R
sz, & ASRMEBDS IR ICB WX, 7 u~F VRS T AZ OEE R 1o
Thod I enmmeani, £, Wrld, ROOMARIREHE 2 FATHIE T 2V E TREMT
ENTE EOWNTHEMN L bR D - Th L ARENENZ 2R LT,

ERED &9 ISHRACTLREIBE D53 F-#E8E . IREHNLE L CTOAMES T 2410 TH S
T TEL—RE LT, T SIER IR+ R FIEE Fh T2 &
PEF HND, BRBEITEER TS RV, £ & F o7 FRIBFHIRATF
RN ZNETITDA TR T, Fxld, BEBIED A7 5§ FFPE A0S FIW T
W a D7 Z & T, Bk D L O /b lRlIc O T HEER —#HOT — & &
FTILENTEE, FFPEMEIZ SR E LIz —7 v RZB W T, COBT 2 71k (U
~OHIER) ITERT LT —F 7727 LT CT EENBERZ L L INTNDLN
[42, 43]. =9\ o foT T —1ZA R T2 RAL T ADKEVSNY L7325 2 LN TPIE
NIzlz, KFETIEZ 9 Lz SNV ZBRETL 74 V4 —2H T2 LTI —
KOWAD % BIE L, ERICHEBRENS D —r v AF—2 L ORI L - T, Kfig
Wro3A 7T A 2 K % FFPE BIRHROE T — 2 DM’ R Sz, BAERE
& FRFPE MR Z A GO ETMIIEIL. 5% b 05 A DA D HIARLD 73 - O FFIIC B0
THEERT 7n—F LEFZ2 b, FFPE EAZNMT 25 T4 %EINT 5 & TS
N5, FFPE BEDFIH FEICET 2t b A% O BELRMFEREDO O L S THY |
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AWFFRILE DR THEBERRIEE 72 o7,

T ld, WBREAIZRT ) DT (RIS — 7 v R) 1ITX - T, BRI IR A 72
SRR (LI u~F RIS FREOEEM) A L. RO RS (228 R
DN MYHO DJESZIHIMERERE bR Lz, A% OBRE L LT, oo F 28 Ak TR
MDD AT IS D> MYHI D) & 2B L | 2RO IR T TS 2 E N H—
ICHELEZEZOND, £z, SRIOFIEIZ W TR EAERE & BEREIHET 5 70 113w
FRERAESNTE LT, KRB L TED X I IT/EA L T2 Ot KR
T D12 FEREALD S THEF ORISR, S HITHIREDR (5 5V IXE OJEEFS)
OFHZ L THEENRE ST DXL 5727 Fa—F O LR b nE L E

ZTWD,
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gnu

2

RIFFREHED DI | Z KD TEEE ZHE, JHREZIBY F Lz i KF
REFBEEFRTTER N E: « B2 W0 B IRINIEAZER ., 72 b TNS, [ELA
MG 2 —iF5ERT (NCC) AT/ X 7 ZF9E57 B SR MEETL Sy B R (SR Vakas
DExZRLET,

AWFFRDOZATIZN 20 | #IGEEDO T8 Z2B Y £ L7z, NCC BNAT /I 7 A4
FooH MESCE 2=y MREAZII U, FEREES JOMINREIC B W T IRz
ZEFELI, NCC BAYT ) X7 AR ZI DR E o~ 7 DR 2 FRIZZ D550 TR
BN LET,

AR S 07272 & F Uiz, BRRFPREBEE PR Fe Rt ARG ER: -
HZWr 5 AR B E ., NCC SAZ /) 2 7 AWFZE0E Ht+EiE T AFemiBha .

IZIRHN N L E T,

44



31 F ik

1. Jemal A, Center MM, DeSantis C, and Ward EM. Global patterns of cancer incidence and
mortality rates and trends. Cancer Epidemiol Biomarkers Prev 19: 1893-1907, 2010.

2, Wesolowski R, Lee C, and Kim R. Is there a role for second-line chemotherapy in advanced
gastric cancer? The Lancet 10: 903-912, 2009.

3. Brander WL, Needham PR, and Morgan AD. Indolent mucoid carcinoma of stomach.
Journal of clinical pathology 27: 536-541, 1974.

4. Kawamura H, Kondo Y, Osawa S, Nisida Y, Okada K, Isizu H, Uebayasi T, Takahasi M, and
Hata T. A clinicopathologic study of mucinous adenocarcinoma of the stomach. Gastric Cancer 4:
83-86, 2001.

5. Kunisaki C, Akiyama H, Nomura M, Matsuda G, Otsuka Y, Ono HA, and Shimada H.
Clinicopathologic characteristics and surgical outcomes of mucinous gastric carcinoma. Annals of
surgical oncology 13: 836-842, 2006.

6. Bosman FT CF, Hruban RH, Theise ND (eds). WHO Classification of Tumours of the
Digestive System. Lyon, France: IARC Press, 2010.

7. Hu B, El Hajj N, Sittler S, Lammert N, Barnes R, and Meloni-Ehrig A. Gastric cancer:
Classification, histology and application of molecular pathology. Journal of gastrointestinal oncology
3: 251-261, 2012.

8. Johansson ME, Sjovall H, and Hansson GC. The gastrointestinal mucus system in health and
disease. Nature reviews 10: 352-361, 2013.

9. Phillipson M, Johansson ME, Henriksnas J, Petersson J, Gendler SJ, Sandler S, Persson AE,
Hansson GC, and Holm L. The gastric mucus layers: constituents and regulation of accumulation.
American journal of physiology 295: G806-812, 2008.

10. Choi JS, Kim MA, Lee HE, Lee HS, and Kim WH. Mucinous gastric carcinomas:
clinicopathologic and molecular analyses. Cancer 115: 3581-3590, 2009.

11. Shi C, Yang B, Chen Q, Yang J, and Fan N. Retrospective analysis of adjuvant intraperitoneal
chemotherapy effect prognosis of resectable gastric cancer. Oncology 80: 289-295, 2011.

12. Choi MG, Sung CO, Noh JH, Kim KM, Sohn TS, Kim S, and Bae JM. Mucinous gastric cancer
presents with more advanced tumor stage and weaker beta-catenin expression than nonmucinous
cancer. Annals of surgical oncology 17: 3053-3058, 2010.

13. Lauren P. The Two Histological Main Types of Gastric Carcinoma: Diffuse and So-Called
Intestinal-Type Carcinoma. an Attempt at a Histo-Clinical Classification. Acta pathologica et
microbiologica Scandinavica 64: 31-49, 1965.

14. Joypaul BV, Newman EL, Hopwood D, Grant A, Qureshi S, Lane DP, and Cuschieri A.
Expression of p53 protein in normal, dysplastic,c, and malignant gastric mucosa: an
immunohistochemical study. The Journal of pathology 170: 279-283, 1993.

15. Tohdo H, Yokozaki H, Haruma K, Kajiyama G, and Tahara E. p53 gene mutations in gastric

45



adenomas. Virchows Archiv 63: 191-195, 1993.

16. Horii A, Nakatsuru S, Miyoshi Y, Ichii S, Nagase H, Ando H, Yanagisawa A, Tsuchiya E, Kato
Y, and Nakamura Y. Frequent somatic mutations of the APC gene in human pancreatic cancer. Cancer
research 52: 6696-6698, 1992.

17. Han S, Kim HY, Park K, Lee MS, Kim HJ, and Kim YD. Expression of p27Kip1 and cyclin D1
proteins is inversely correlated and is associated with poor clinical outcome in human gastric cancer.
Journal of surgical oncology 71: 147-154, 1999.

18. Sarbia M, Geddert H, Klump B, Kiel S, Iskender E, and Gabbert HE. Hypermethylation of
tumor suppressor genes (p16INK4A, p14ARF and APC) in adenocarcinomas of the upper
gastrointestinal tract. International journal of cancer 111: 224-228, 2004.

19. Xiangming C, Hokita S, Natsugoe S, Tanabe G, Baba M, Takao S, Kuroshima K, and Aikou T.
Cooccurrence of reduced expression of alpha-catenin and overexpression of p53 is a predictor of
lymph node metastasis in early gastric cancer. Oncology 57: 131-137, 1999.

20. Tamura G, Yin J, Wang S, Fleisher AS, Zou T, Abraham JM, Kong D, Smolinski KN, Wilson
KT, James SP, Silverberg SG, Nishizuka S, Terashima M, Motoyama T, and Meltzer SJ. E-Cadherin
gene promoter hypermethylation in primary human gastric carcinomas. Journal of the National
Cancer Institute 92: 569-573, 2000.

21. Wang K, Kan J, Yuen ST, Shi ST, Chu KM, Law S, Chan TL, Kan Z, Chan AS, Tsui WY, Lee SP,
Ho SL, Chan AK, Cheng GH, Roberts PC, Rejto PA, Gibson NW, Pocalyko DJ, Mao M, Xu J, and Leung
SY. Exome sequencing identifies frequent mutation of ARID1A in molecular subtypes of gastric cancer.
Nature genetics 43: 1219-1223, 2011.

22, Zang ZJ, Cutcutache I, Poon SL, Zhang SL, McPherson JR, Tao J, Rajasegaran V, Heng HL,
Deng N, Gan A, Lim KH, Ong CK, Huang D, Chin SY, Tan IB, Ng CC, Yu W, Wu Y, Lee M, Wu J, Poh D,
Wan WK, Rha SY, So J, Salto-Tellez M, Yeoh KG, Wong WK, Zhu YJ, Futreal PA, Pang B, Ruan Y,
Hillmer AM, Bertrand D, Nagarajan N, Rozen S, Teh BT, and Tan P. Exome sequencing of gastric
adenocarcinoma identifies recurrent somatic mutations in cell adhesion and chromatin remodeling
genes. Nature genetics 44: 570-574, 2012.

23. Kakiuchi M, Nishizawa T, Ueda H, Gotoh K, Tanaka A, Hayashi A, Yamamoto S, Tatsuno K,
Katoh H, Watanabe Y, Ichimura T, Ushiku T, Funahashi S, Tateishi K, Wada I, Shimizu N, Nomura S,
Koike K, Seto Y, Fukayama M, Aburatani H, and Ishikawa S. Recurrent gain-of-function mutations of
RHOA in diffuse-type gastric carcinoma. Nature genetics 46: 583-587, 2014.

24. Wang K, Yuen ST, Xu J, Lee SP, Yan HH, Shi ST, Siu HC, Deng S, Chu KM, Law S, Chan KH,
Chan AS, Tsui WY, Ho SL, Chan AK, Man JL, Foglizzo V, Ng MK, Chan AS, Ching YP, Cheng GH, Xie T,
Fernandez J, Li VS, Clevers H, Rejto PA, Mao M, and Leung SY. Whole-genome sequencing and
comprehensive molecular profiling identify new driver mutations in gastric cancer. Nature genetics
46: 573-582, 2014.

25. Cristescu R, Lee J, Nebozhyn M, Kim KM, Ting JC, Wong SS, Liu J, Yue YG, Wang J, Yu K,
Ye XS, Do IG, Liu S, Gong L, Fu J, Jin JG, Choi MG, Sohn TS, Lee JH, Bae JM, Kim ST, Park SH, Sohn

46



I, Jung SH, Tan P, Chen R, Hardwick J, Kang WK, Ayers M, Hongyue D, Reinhard C, Loboda A, Kim S,
and Aggarwal A. Molecular analysis of gastric cancer identifies subtypes associated with distinct
clinical outcomes. Nature medicine 21: 449-456, 2015.

26. Furukawa T, Kuboki Y, Tanji E, Yoshida S, Hatori T, Yamamoto M, Shibata N, Shimizu K,
Kamatani N, and Shiratori K. Whole-exome sequencing uncovers frequent GNAS mutations in
intraductal papillary mucinous neoplasms of the pancreas. Scientific reports 1: 161, 2011.

27. Anglesio MS, Kommoss S, Tolcher MC, Clarke B, Galletta L, Porter H, Damaraju S, Fereday S,
Winterhoff BJ, Kalloger SE, Senz J, Yang W, Steed H, Allo G, Ferguson S, Shaw P, Teoman A, Garcia
JJ, Schoolmeester JK, Bakkum-Gamez J, Tinker AV, Bowtell DD, Huntsman DG, Gilks CB, and
McAlpine JN. Molecular characterization of mucinous ovarian tumours supports a stratified treatment
approach with HER2 targeting in 19% of carcinomas. The Journal of pathology 229: 111-120, 2013.

28. Ryland GL, Hunter SM, Doyle MA, Rowley SM, Christie M, Allan PE, Bowtell DD, Gorringe
KL, and Campbell IG. RNF43 is a tumour suppressor gene mutated in mucinous tumours of the ovary.
The Journal of pathology 229: 469-476, 2013.

209. Nakaoku T, Tsuta K, Ichikawa H, Shiraishi K, Sakamoto H, Enari M, Furuta K, Shimada Y,
Ogiwara H, Watanabe S, Nokihara H, Yasuda K, Hiramoto M, Nammo T, Ishigame T, Schetter AJ,
Okayama H, Harris CC, Kim YH, Mishima M, Yokota J, Yoshida T, and Kohno T. Druggable oncogene
fusions in invasive mucinous lung adenocarcinoma. Clin Cancer Res 20: 3087-3093, 2014.

30. Yanagihara K, Kamada N, Tsumuraya M, and Amano F. Establishment and characterization
of a human gastric scirrhous carcinoma cell line in serum-free chemically defined medium.
International journal of cancer 54: 200-207, 1993.

31. Nakamura H, Arai Y, Totoki Y, Shirota T, Elzawahry A, Kato M, Hama N, Hosoda F,
Urushidate T, Ohashi S, Hiraoka N, Ojima H, Shimada K, Okusaka T, Kosuge T, Miyagawa S, and
Shibata T. Genomic spectra of biliary tract cancer. Nature genetics 47: 1003-1010, 2015.

32. Li H, and Durbin R. Fast and accurate short read alignment with Burrows-Wheeler
transform. Bioinformatics (Oxford, England) 25: 1754-1760, 2009.

33. Li H, Handsaker B, Wysoker A, Fennell T, Ruan J, Homer N, Marth G, Abecasis G, and
Durbin R. The Sequence Alignment/Map format and SAMtools. Bioinformatics (Oxford, England) 25:
2078-2079, 2009.

34. Lawrence MS, Stojanov P, Mermel CH, Robinson JT, Garraway LA, Golub TR, Meyerson M,
Gabriel SB, Lander ES, and Getz G. Discovery and saturation analysis of cancer genes across 21 tumour
types. Nature 505: 495-501, 2014.

35. Barnes EA, Kenerson HL, Jiang X, and Yeung RS. Tuberin regulates E-cadherin localization:
implications in epithelial-mesenchymal transition. The American journal of pathology 177: 1765-1778,
2010.

36. Katsamba P, Carroll K, Ahlsen G, Bahna F, Vendome J, Posy S, Rajebhosale M, Price S,
Jessell TM, Ben-Shaul A, Shapiro L, and Honig BH. Linking molecular affinity and cellular specificity
in cadherin-mediated adhesion. Proceedings of the National Academy of Sciences of the United States

47



of America 106: 11594-11599, 2009.

37. Fleisher AS, Esteller M, Wang S, Tamura G, Suzuki H, Yin J, Zou TT, Abraham JM, Kong D,
Smolinski KN, Shi YQ, Rhyu MG, Powell SM, James SP, Wilson KT, Herman JG, and Meltzer SJ.
Hypermethylation of the hMLH1 gene promoter in human gastric cancers with microsatellite
instability. Cancer research 59: 1090-1095, 1999.

38. Leung SY, Yuen ST, Chung LP, Chu KM, Chan AS, and Ho JC. hMLH1 promoter methylation
and lack of hMLH1 expression in sporadic gastric carcinomas with high-frequency microsatellite
instability. Cancer research 59: 159-164, 1999.

39. Falchetti M, Saieva C, Lupi R, Masala G, Rizzolo P, Zanna I, Ceccarelli K, Sera F,
Mariani-Costantini R, Nesi G, Palli D, and Ottini L. Gastric cancer with high-level microsatellite
instability: target gene mutations, clinicopathologic features, and long-term survival. Human
pathology 39: 925-932, 2008.

40. Sakata K, Tamura G, Endoh Y, Ohmura K, Ogata S, and Motoyama T. Hypermethylation of
the hMLH1 gene promoter in solitary and multiple gastric cancers with microsatellite instability.
British journal of cancer 86: 564-567, 2002.

41. Sung CO, Lee SM, Choi JS, Kim KM, Choi MG, Noh JH, Sohn TS, Bae JM, Kim WH, Park CK,
and Kim S. Tumor size predicts survival in mucinous gastric carcinoma. Journal of surgical oncology
106: 757-764, 2012.

42. Chen G, Mosier S, Gocke CD, Lin MT, and Eshleman JR. Cytosine deamination is a major
cause of baseline noise in next-generation sequencing. Molecular diagnosis & therapy 18: 587-593,
2014.

43. Do H, and Dobrovic A. Dramatic reduction of sequence artefacts from DNA isolated from
formalin-fixed cancer biopsies by treatment with uracil- DNA glycosylase. Oncotarget 3: 546-558,
2012.

44. Lederer D, Grisart B, Digilio MC, Benoit V, Crespin M, Ghariani SC, Maystadt I, Dallapiccola
B, and Verellen-Dumoulin C. Deletion of KDM6A, a histone demethylase interacting with MLL2, in
three patients with Kabuki syndrome. American journal of human genetics 90: 119-124, 2012.

45. Miyake N, Mizuno S, Okamoto N, Ohashi H, Shiina M, Ogata K, Tsurusaki Y, Nakashima M,
Saitsu H, Niikawa N, and Matsumoto N. KDM6A point mutations cause Kabuki syndrome. Human
mutation 34: 108-110, 2013.

46. Ng SB, Bigham AW, Buckingham KJ, Hannibal MC, McMillin MJ, Gildersleeve HI, Beck AE,
Tabor HK, Cooper GM, Mefford HC, Lee C, Turner EH, Smith JD, Rieder MJ, Yoshiura K, Matsumoto
N, Ohta T, Niikawa N, Nickerson DA, Bamshad MJ, and Shendure J. Exome sequencing identifies
MLL2 mutations as a cause of Kabuki syndrome. Nature genetics 42: 790-793, 2010.

47. The Cancer Genome Atlas Research Network. Comprehensive molecular characterization of
gastric adenocarcinoma. Nature 513: 202-209, 2014.

48. Conti MA, Even-Ram S, Liu C, Yamada KM, and Adelstein RS. Defects in cell adhesion and

the visceral endoderm following ablation of nonmuscle myosin heavy chain II-A in mice. The Journal

48



of biological chemistry 279: 41263-41266, 2004.

49. Ivanov Al, Bachar M, Babbin BA, Adelstein RS, Nusrat A, and Parkos CA. A unique role for
nonmuscle myosin heavy chain ITA in regulation of epithelial apical junctions. PloS one 2: e658, 2007.
50. Shewan AM, Maddugoda M, Kraemer A, Stehbens SJ, Verma S, Kovacs EM, and Yap AS.
Myosin 2 is a key Rho kinase target necessary for the local concentration of E-cadherin at cell-cell
contacts. Molecular biology of the cell 16: 4531-4542, 2005.

51. Schramek D, Sendoel A, Segal JP, Beronja S, Heller E, Oristian D, Reva B, and Fuchs E.
Direct in vivo RNAi screen unveils myosin IIa as a tumor suppressor of squamous cell carcinomas.
Science (New York, NY 343: 309-313, 2014.

52. Yamagata M, Weiner JA, and Sanes JR. Sidekicks: synaptic adhesion molecules that promote
lamina-specific connectivity in the retina. Cell 110: 649-660, 2002.

53. Verone AR, Duncan K, Godoy A, Yadav N, Bakin A, Koochekpour S, Jin JP, and Heemers HV.
Androgen-responsive serum response factor target genes regulate prostate cancer cell migration.
Carcinogenesis 34: 1737-1746, 2013.

54. Van Vlierberghe P, Ambesi-Impiombato A, De Keersmaecker K, Hadler M, Paietta E,
Tallman MS, Rowe JM, Forne C, Rue M, and Ferrando AA. Prognostic relevance of integrated genetic
profiling in adult T-cell acute lymphoblastic leukemia. Blood 122: 74-82, 2013.

55. Jo YS, Kim MS, Lee JH, Lee SH, An CH, and Yoo NJ. Frequent frameshift mutations in 2
mononucleotide repeats of RNF43 gene and its regional heterogeneity in gastric and colorectal cancers.
Human pathology 2015.

56. Ottini L, Palli D, Falchetti M, D'Amico C, Amorosi A, Saieva C, Calzolari A, Cimoli F, Tatarelli
C, De Marchis L, Masala G, Mariani-Costantini R, and Cama A. Microsatellite instability in gastric
cancer is associated with tumor location and family history in a high-risk population from Tuscany.
Cancer research 57: 4523-4529, 1997.

57. Wu MS, Lee CW, Shun CT, Wang HP, Lee WJ, Chang MC, Sheu JC, and Lin JT. Distinct
clinicopathologic and genetic profiles in sporadic gastric cancer with different mutator phenotypes.
Genes, chromosomes & cancer 27: 403-411, 2000.

58. Ushiku T, Ishikawa S, Kakiuchi M, Tanaka A, Katoh H, Aburatani H, Lauwers GY, and
Fukayama M. RHOA mutation in diffuse-type gastric cancer: a comparative clinicopathology analysis
of 87 cases. Gastric Cancer DOI 10.1007/510120-10015-10493-10120, 2015.

59. Farmer H, McCabe N, Lord CJ, Tutt AN, Johnson DA, Richardson TB, Santarosa M, Dillon
KJ, Hickson I, Knights C, Martin NM, Jackson SP, Smith GC, and Ashworth A. Targeting the DNA
repair defect in BRCA mutant cells as a therapeutic strategy. Nature 434: 917-921, 2005.

60. Scott CL, Swisher EM, and Kaufmann SH. Poly (ADP-ribose) polymerase inhibitors: recent
advances and future development. J Clin Oncol 33: 1397-1406, 2015.

61. Jaiswal BS, Kljavin NM, Stawiski EW, Chan E, Parikh C, Durinck S, Chaudhuri S, Pujara K,
Guillory J, Edgar KA, Janakiraman V, Scholz RP, Bowman KK, Lorenzo M, Li H, Wu J, Yuan W, Peters
BA, Kan Z, Stinson J, Mak M, Modrusan Z, Eigenbrot C, Firestein R, Stern HM, Rajalingam K,

49



Schaefer G, Merchant MA, Sliwkowski MX, de Sauvage FJ, and Seshagiri S. Oncogenic ERBB3
mutations in human cancers. Cancer cell 23: 603-617, 2013.

62. The Cancer Genome Atlas Research Network. Comprehensive molecular characterization of
urothelial bladder carcinoma. Nature 507: 315-322, 2014.

63. Van der Meulen J, Sanghvi V, Mavrakis K, Durinck K, Fang F, Matthijssens F, Rondou P,
Rosen M, Pieters T, Vandenberghe P, Delabesse E, Lammens T, De Moerloose B, Menten B, Van Roy N,
Verhasselt B, Poppe B, Benoit Y, Taghon T, Melnick AM, Speleman F, Wendel HG, and Van
Vlierberghe P. The H3K27me3 demethylase UTX is a gender-specific tumor suppressor in T-cell acute
lymphoblastic leukemia. Blood 125: 13-21, 2015.

64. Anne Conti M, Saleh AD, Brinster LR, Cheng H, Chen Z, Cornelius S, Liu C, Ma X, Van Waes
C, and Adelstein RS. Conditional deletion of nonmuscle myosin II-A in mouse tongue epithelium
results in squamous cell carcinoma. Scientific reports 5: 14068, 2015.

65. Bartram I, Gokbuget N, Schlee C, Heesch S, Fransecky L, Schwartz S, Stuhlmann R,
Schafer-Eckhart K, Starck M, Reichle A, Hoelzer D, Baldus CD, and Neumann M. Low expression of
T-cell transcription factor BCL11b predicts inferior survival in adult standard risk T-cell acute
lymphoblastic leukemia patients. Journal of hematology & oncology 7: 51, 2014.

66. Yang XF, Yang L, Mao XY, Wu DY, Zhang SM, and Xin Y. Pathobiological behavior and
molecular mechanism of signet ring cell carcinoma and mucinous adenocarcinoma of the stomach: a

comparative study. World journal of gastroenterology 10: 750-754, 2004.

50



