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Development of organoid-based carcinogenesis model of diffuse-type gastric
cancer using murine primary gastric cells
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While long-term culture of primary gastric organoids with serum-free media
was difficult at first, we were finally able to conduct long-term culture by optimization of medium
composition. We then conducted lentiviral gene transduction into these gastric organoids and
inoculated transduced organoids into dorsal skin of nude mice to examine tumorigenicity of
frequently mutated genes in human gastric cancer (TP53, CDH1 and KRAS). Specifically, we cultured
gastric cells isolated from conditional knockout and knock-in mice for Trp53 and mutant Kras,
respectively, and transduced gastric organoids with Cre-recombinase to induce Trp53 deletion and/or
Kras activation. Furthermore, we induced Cdhl suppression by shRNA. Reconstitution of certain
combinations of genetic alterations induced histologically different tumors. In conclusion, we here
demonstrated that gastric organoids can be transformed by in vitro gene transduction.



¢ X C—19, F—-19—1, Z—19, CK—19 (#m)

1. WFERHAR LW DTS &

(1) RO (OVFAME) BRAILS %I
M 2HRNBATHD

BN AL, HRRACITR 2/3 B bR T
R 1/3 RSB EIN D, EBRE N
AMTBETH FPEPLEBBHTH Y, Wnt
IR AL & TGF- B R AIE Mk &Y
100%DIRFERTHN AL FIET D Gan ¥ 7 A
(Oshima et al, Gastroenterology, 2006) 73
DT AETIVHIEL SN D2 EL T
THREPEALTND, 7272 L, TORIEICE
2V EORBMERENESEES LTERBY, 4%
MRENE LT D 2L TRERORED N T
SNs, —J, ROEEERALEZE 2 VEO
B I3 R W EARE S, RO RV A F v
AN A 7p ENABER I FHISE LS IR 7 e
BlH 2, ETEEFOIRFICHIEFIED S O
DL THRARRTD, HFHHIIRZH - 1RE
LEORRBPEBROBREL o TN D,

(2) RO (ONFEAME) BRADIFIEIZ
IR S W

I E TOMIED b FIRMERSEAE 2
AT E-cadherin (CDH1) D/EFH RN BN &
BEEEICTFAET D 2 EHA LT S, 3R
T% E-cadherin OREHERYRIE D BE IR
X TWb, v7AET/LELTE, Cdhl
& Trpb3 D BFR RN Z TN v 7T b~
T AN Y (Shimada et al, Gut, 2011).
INETHE—DFE Lo TWD, 2771,
ZDFETIVTIERGACE B A ORFERN
100%7ZWFIEE TIZHK 1 F L BEHM 28T
b TDOT ., MOEE T B DM IR E)
S ZENMIIRBEND D, T DEKIIAH
DEETH D,

(3) EERETFTNLOLENE

28D D /BRSO R RS &
LA DOREPA~OEEEBRIET H72D1%, £
SOBEBETNADBMETH LN, DR on
HRTH D, ZOHEOVESELT, Zh
O ORRGEIZIE, IaRFE RO R8T E~ Y
2 B AERE U TR L ~L T I N A % 3
T2 FIEDERER TN K971 & R A3
VETHDHZERFETOND, DO, i
5B 2> D B AT CREAM T RE 72 %R BB T /L3 R
Doivd, —FH, BEE DI~ Y A ETWHE
Mz SWOLTH R L, BB TEAZITHI 2
LT, AT A RLLDRIBENAET
NERRR LEEREEZA L, KEBTT LVO/EH
2 fE 22 fERL B 2 BV 72 (Onuma et
al., PNAS, 2013),

2. WEDOHBY

AW T, FBkOFEEZ~ D AHFRIER
BAICEA L, AT A RL~ULTOR
IAEBIE DARN AT T IVERESL L, Kok
U D3 A DFED Aoy TR E T 5 0
RERSTL2Z2AMET S (K1),

X1 <~ AFHHREIEE AV invitro 5§
AVIREER 459

EEO in vivo ETIL EEFRETIR =
p53 -
e —_—> %L
CDH1™"

[ m#onms | Q - s o

CDH1 "~ P53 -

——> F#MEHTA (long latency)

o o

3R in vitro €T )L LY FoALR oo
() tew
—

BHEEE (AL

. | RV THAEE

Shp53 ——
So v Osthm BT AR AL A

G57BLIGJ THR / ===
= - — T mEE
3D-1E %% O © FeRE
2

shps3 jidiomn
ShCDH AR
7 O o @

5 QU - BETHE
FNHIAF X—KTIR

3. WrgEoHk

(D~ AEFEHMEO 3 kit~ hY F ks
O R

B3R A C57BL/6] ~ 7 A F5 LR Trph3fiew/flox
Kras"- 2 <7 28 5 1) F R CHERR ST
WAIREE O EZERI L, MEAE L OWEH
WEEt: . 3 ot~ MY SR AT T2, B
H OB IINGE OFE & RO TIT- 72
D, MR ARII RN o 7272 B RO R
RRET LT,

(2)in vitro BIETEAIZL 2RV AHE

WRLEBANANT A Kz, LorF oA
A % T Cre R0 AAHEAS 71 x5t
9% shRNA Z3 A L, {51 2 SOEE)E
I+ ORBINE 24T - 72, BinF 20
shRNA |2 X B EERB AT OFBIENL, 7/
2 PCR B K W Western blotting CTHEAM L 7=,
S UM 1 B 1O R E O 2~ R U 7L
CIEMLEZETCX— R~ AETICERE L,
2 r A%ICX— R~ 225 L Tl
TSI AR OO A M % 314 L 7=,

(3) FHE I 7= B2 FHES O fEHT
RS &2 RV~ ) o CHlElE L, H&E 4L,
LSRR L YL X D RN ERENT 2
1Tolz, Flo—EOR TR % 3 oL CTHES
L, WEFEWFHE, X— R~ U XK F~D
BHRL., 7/ 5 PCR I L R Westernblotting
ATV, TR OANT /A4 REKTE
R A NI ) A ROWEZ{To 72,

4. WFFERR R

(D ZREM~U AEF MED 3 kit~ b
U FVEESE

~ U AHSRIEY B MR EGE & REOLS
W T3t~ MY F g LT o728 =
AL HERAREIHRIL 20%FEE CTH - 7223, By
DR AL Z D T & TEEMNTHR - R
ARE & e o7z (~100%) (X 2), WFFEEND
REEH LN OB DS, RO # L CH
MIaOEERZIT> T, LEMIZEFEFET
Hol=Z b, FEMR LAUVICEERHRIC
RARE L R DY) e s 5 Ch D Al hE
PEDSEI,



2 ~UAHKRIEWHANT AR

2)BANH 7 A4 RD Trps3 Kk L Cdhl
FEEIHIC LD RNAFHE
SEEDENA DY ) BTG | =B
(OVFE AME) TiE TP53 38 X O CDHI D #Efs+
B A B HEE IR D Z LR Trpb3, Cdhl @
BinF S E~ 7 A X DR A DFRSE
LEIN TS, £ T, FEOBEG -5
WAEAEAINT ) A FICHBRT L2 L TEN
AFEENAIEED T Lz, Y #IE Cdhl &
Trp53 @ shRNA |2 L 2 FBHIHNIZ LV R A
BELITOFHBE THoTZ, LLERD,
shTrp53 OIMHIZNR I Z & 3 LB 48
FEICHER S NT=, T D=8, FEIC Trps3 @
avTF4vaFrN ) v I T U RN T ARE
A L. Cre BIn+® cDNA E AIZ X 5 Trps3 @
)T NERIT, 7/ 5 DNA D PCRIZ
X VMBZ BRI NG, U
Trpb3 A>T 4 aF N/ v I T T~y
A&ERANDH T & & LTz, Trph3 KAKHMIS X
O Cdhl FEHLPNH B CIXIEREARICE S 72
MoT=N, W ORE EMAEDED Z LT,
MF'?'?X&‘FTEEIH}F/EE%WU&)f;O i(fﬁ%jﬂlk
%m IIIRE TR & 38 6D D I AR T, —56
Uihiﬁﬁ%wwt(lmcé%
EHOR THEEZBEREL, X— RN~ A/
T~FBMT D L X0 EHRTRE RIEE
IR L. OVE ARG 2 7R 3 B BE A ) D 1Y
NI OV — BB o JiE 1) ¢ FVER A0 Rk o JE I35 4
JaEDT=, 2O End, RETIVIVE
APEE DA DFED AIEFE Z B L Ty B Al
REMERH D, T, HIBRMEOHIICIT B
A & s B (Trp53, Cdhl) 721 T7e
< WUNBREENEE L TWDH Z LR IR
7,:_0

X3 Trpb3 K% LN Cdhl FEEINE TH
WX R P

B)HANHT A FD Trps3 KEE L Kras
EHARIC X B RN ATEE
AR (BB H A3 A Tik TP53 38 X Y Kras
DOBE T B2 SHEEICRD D 2 LR E
SN TWA, Trpb3 KK & Kras IG AL 2 FHL A
AbLELEHAICBONTH, X— R~ AL T
fﬁ%@@%%%%bxmn%ﬁﬁébﬁt
IZHEARTIESE AR E < RIS

~ﬁ HElgE T L% &ﬁ%@%Iwat
25, FIERMREOEITRO Do Tz
(K 4), 52, FEINT-FL TFESHEA
wﬁ/4%x~Pv?x&Ttﬁ%ﬁLt
k : %ﬂf&%‘ﬁ’j \—/|_4 ir@i@j}u%mu &57’:_753
ﬁ%@ BV TS FIBRMIEEE O 278D
LNIphotz, THOZ Enb, (2) SRR
DRI LD RN ABENFHRINAL TS
ZERIRE T,

4 Trpb3 KKE LW Kras iEME(L THE
ST R T RESS

Ubko Xz, ~UAHREFEHANT /A
K~® in vitro BELEFEAT, HLI OB
BIZBWTHENAFENARER Z & 2R
L7m. BUE, RETFNAOZSME AT 57
O, B ST T RES O R 7o AT & 6
TW5,

5. Frpdgdkiam L5
(BFFEfERAE ., W5
ES 7Y

Sy HE N OSEHERT 2812

GEEams) Bt 2 1)

(1) Noguchi R, Yamaguchi K, Ikenoue T,
Terakado Y, Ohta Y, Yamashita N,
Kainuma 0, Yokoi S, Maru Y, Nagase H,
Furukawa Y. Genetic alterations in
Japanese extrahepatic biliary tract
cancer. Oncol Lett., 14(1): 877-884.
2017

(2) Maru Y, Tanaka N, Ohira M, Ttami M,
Hippo Y, Nagase H. Identification of
novel mutations in Japanese ovarian
clear cell carcinoma patients using
optimized targeted NGS for clinical
diagnosis. Gynecol Oncol., 144(2):
377-383. 2017



(%K) Gt 6 1)

(1) =W, BRMR, AL, EER
Wi, DNEAHESE A 5 D 3 IRITEEFRVE DT
WZANT 72 B 0 fE A, & 35 I EAE Ml
e Es (BIRE). 2017 4 10

|

2) LEH., E£FFEFM. Organoid-based
endometrial tumorigenesis by in vitro
genetic manipulation. 5 76 [A] H AP
Fairiee (Bik). 2017 429 H

(3) AEH, EEHKE. AT A4 REHW
TR ANER AN AT T IVOBIFE. ek
ETNEMIET T v N7 — LR
29 RS F RN SRR = (REF) .
2017 %9 H

4) AEH, EEHKE. ~TALFTAVH AR
W E AR N VRO R, 5
32 ISR BT e (REBD) . 2017 4F 8
H

(5) =W, HRER, EEEE Al
A FEEBREZHOTZIRERRNARBAET
JLDBRFE. 55 106 [B] H AP B i s OR
) 201744 A

(6) FLEB . AT, KA EERE.
3 WITHSEE & W T2 AR 0 BB —
WEWTZE 2 O BRIR S IZ A T —. 56 25
[\l H A IRt (T3) 2016
6 H

(XF) Gt o 1)
(PESEIA PEHE]
Ok PL Gt 0 )

A TR
I
HEFIZ -
PSR
&
HEEAEH B -
E NS DF

OBAHRIL G 0 1)

A TR
LR
MERIA -
FSH
HH
BSHEHH -
EWNs DR -

(Z Dfth)
R B — U

6. WFFTAARE
(1) Fzefs
F. EHA (MARU, Yoshiaki)

FHERYE ' X —WFICAT - FDS A HIEFSE
I =
e &5 - 30742754

() WF7Eo 3
( )

MIEE &

(3) HEHEIFIT

¥ATR #TH (MATSUURA, Tetsuya)
RRIET SER AT BT - I bas AR
TFgeE &5 : 10784845

(4) Wk 5E b 1)
( )



