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Genetic reconstitution of tumorigenesis of ovarian serous carcinoma using
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We reconstituted genetic aberrations by lentivirally introducing cDNA and

shRNA into murine fallopian tube organoids from various genetically engineered mice and investigated
tumorigenicity by inoculation of these transduced organoids into dorsal skin of nude mice. Although
Trp53 1s the most frequently mutated gene in ovarian high-grade serous carcinoma (HGSC), Trp53
deletion alone in fallopian tube organoids was not sufficient for tumorigenesis. Additional
induction of the activation of the PI3K/RAS pathways, which is frequently observed in HGSC, led to
development of subcutaneous tumors with various histological types. In contrast, concurrent deletion
of Apc only resulted in development of cystic lesion, In line with rare activation of the WNT
pathway in HGSC. In conclusion, we established ex vivo carcinogenesis models with murine fallopian
tube organoids.
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(1) HGSC & LGSC I EETFERSCEFMENE 222 JI0RBHMETHD
PRELS Juldie & T R 7o NRHENVEIEEE T, 20 90%LL B3 ERPETH D, BRI Al
FIZ 4 SDOMME G, BN, BME, AR 2B I, ERES R E < 30~
40%% 5D T\ D, BEERMER X BB RO T %A B2 & BA SR MRS (high—grade serous
carcinoma: HGSC) & A {bE NG < T# BAF 7K BRI AR ERE (low—grade serous carcinoma:
LGSC) O 2 BEIZ AT B 41 HGSC 2320,

ORI ) DT OFE R 235, HGSC TIE TP53 ZE 57N 90%LL FICiR® H i, o Els
T8 (BRCAL, BRCA2, RB1, NF172&) 1X 10%KmCT&H D (TCGA, Nature, 2011), —J5, LGSC
TIE TP53 DZE BAEFE M IEH 1K < KRAS P BRAF BB 2 S #EE T80 5 Z L N RE S TW5,
EPFH O ST, IFE ERRMERSATIREERE R (ovarian surface epithelium: OSE) % £}
LT B EMNERELLNTERE, LL., HGSC @ 60%IZ00% L NFE (serous tubal
intraepithelial carcinoma: STIC) 23F8®H HiL5 Z & (Przybycin CG et al, Am J Surg Pathol,
2010) . HGSC & STIC 2SR U TP53 ABEAH/ L TWW=Z & (Kuhn E et al, J Pathol, 2012) 72 &
M5, HGSC D% < WIPE LBk E T oM EFEF L 72> TV D,

(2) BEFHES TV RAET ML SEEL L TO HGSC DBBICIIRARH 5

VRS D& TR E~ T ZAETFT L D% 1L 0SE #1Ef L LT& 7~ (Garson K, et al, J
Ovarian Res., 2012) A3, VT TIIIIE 2HER & L2 HGSC EF L b SN TV 5 (Perets R,
et al, Cancer Cell, 2013, Zhai Y, et al, J Pathol., 2017), 7272 L. Q& DO&E (=T 2
OMATE42T in vivo THRIET DITIEZ KRR F IR 2T 5, OEREICEHNMEAE
T 5, @7 L b AR I B A 208 R S8 T2, @HIEE L UL COFEM 72 fifdT
DR, 72 EORESERH T,
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AHFZETlE. BROBEEZEET A0 NVT ) A REEEEZ AW AETT NV EHENLT S
ZEEEWNET D, AT A REERITEFERT U —IRGUHER HE A TRk 2 70 E 5 Ak & A3
HO72ARBE D F & KA HETE « HEFFRTRE L T2 FIETH D, BRI, ~ T RINEF VA /
A R&EBSL L, HGSC THEDEWIEMLG ROV 7 /UK O B G & El b 2 VI3 ads bt
THEATSHZ LT, ML~ OBHIEGREREET VAN T 5,
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(1) ~TREEIEANT ) A4 FOBILE X OF O

AR C5TBL/6] ~ 7 A LN Trpb3filovtlx < 2 2| & U7 @Gk Z~ 7 A& (Trphailov/tlos
Trp53flox/flox; KraSLSLfGIZD/Jr’ Trp53flox/flox; R267Pik308”1047R, Trp53floxflox; ApCBSOS flox/flox) ﬁ)fogﬁ,ﬂ:ﬁ?
Z FARPHIREE T CERIELL . W L OBEENAZIC~ N SV ks WA VT 7 A
FE%# (Matrigel bilayer organoid culture : MBOC) #4T-o7-, F£7-. BN LZIEANLVH /
A ROFEFAFREN (H&E Yt ds L OVl b e ta) 21T7- 72,

2) VyFUALNRERWE in vitro BIEFEAIC L ARNAGE

oz D~ AHRIVEANVT 7 A RIZ, LT A A%E AT cDNA M AW EE Ik
% shRNA 28 A L, #1512 SAEA)E S 1 OFBLINHI 21T - 72, s 1-#H 2 <5 shRNA |2 &
HIEREL T ORRBIMENL, &7/ & PCR B L X Western blotting THERR L 7=, IEEFMEIL, 5x10°
EREOMEZ~ N F L ERBMULEZEETX— R~ AR TFICEREL, 2 » ABICX—F~
7 R B U C R RIS OB A L L 7=,
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N IESZ 109 HEAEE AL~ U o CREE L, H&E Bea-Cr@ it 2 el L 2 e rfR
WraiTole, £l MO TR 3 Iou THREE L. BB, 7/ & PCR, Western
blotting BLU~A 7 a7 LA MIT 24TV, B FHERERIOA /T /A F & BTG R AL
JA REEERLE,
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(1) =~ RIPEMBEDOFINT ) A RisE

~ 7 ZHRIVE M2 [EIY L MBOC 24T -7- & 2 A, L BNERIRO AN T /7 A4 RETEARL L THGH
L. ZEMNCIEETRET 512, T /A RRED X 5 72/ THERL S 40T 5 7 % 95 B A
HEEM CRERR L7 & 2 A, EAMICHEMBNANIELZ KT 5 X 9 ICBE T OA LT /A R
PICRL L Tz, iRk LYt TlT Cytokeratin B, Vimentin [&IETH VW F R sk
ThoD I PRI, IVE B~ ——E, Ki-67 BEtEfila b 28R sz, 2o &
AN A RIZIRE LRI TR S L, EBWEETEREZ A L TWA Z LR R Sz, F
o, TNHDOINVEFINT ) A RITEREMER DL ENICHEEEETH - T,



(2) =T RIFEZNH 7 A4 FH>6 D Trpb3 FFERI R R A FHM

PN A IVH ) A R~D Trpb3 KRICHMOE A TIIX— F~ 7 2[RI CIEEEME IR
NI Toid, EHIZHGSC TEMEEI R 2388 5 PISK/RAS RO R 2 HE T 52 & T, &
TRESZ R L, M0 B NRE, s, BRESHE SN, BAEIC W TIE, I
FINHT A FiZ EEMBTHERESATWD D, BEEEFERT 28R T L E Rk
(epithelial mesenchymal transition: EMT) Z#Z L7 Z LR Eniz, —J7. Trpb3 Kk
(2 HGSC CTIIAEEE DRV WNT RREE DIEMAL OB T, TIPS HE S, EIEEG SERR
SNehole, ZTOTENDL, B FHGSC TEBICEREZRBOH LV 7T IREOREDOHFE TO
Fr, Trpb3 KIG Wil L CIPE LR ORNAZFET D LW R INT, FNVH A KDF I
I PCR B{To7-b 2 A, TR TIZ Trpb3 25 4 > a FAT LILOMELZ 2 - LT
TRV LT ey, PSR KO B4 VT 7 A RT3k 2 28 Z L7z Trpb3
KKAIBD I T oo, ZDZ LD IVE LD DFED AN Trpd3 RIGNPEE 7075 E 2 -
TWHZENREBENT-, -, AT A FOBIGTREMT 2T o728 2 A, I HERER%
BILOEBBETREOHMAGDOREICL S TEBEBE IR 7 7 A NVBRDZ ENRPALNE RS
7=,

(3) ~URIFEAINT /A4 K56 D Trpb3 FEEGFHNREN A FHU

Trp53 REZ LRV NAGHE L LT Kras {HME(LI L O Pik3ca IHEMEILIZE L EFL Cdkn2a &
HHH, Pten ZEIG 2 MHAGOETIVEANT /A4 FIZEAL, BRALFEERAT-, VT
NHBEHORE TIEX— R~ U AE TFIZBW TIEEZRITRD bl o 7203, Kras EMAL &
Cdkn2a FEHLING 2 FAGDOED 2 L TERICHEE 2K Lz, I O TSR0 IE
Thol=MN, FTIEEHKEFIALYT )AL RO ) APCR TKras I F 433 FAT LLOMHEL X
oy Kras®® o7 7Y a PR S L, REEB LA W T H —E o R IER
Cytokeratin [t CToh o7=7-20 ., EEROEBETIVEALY /A4 KB EMT 2 LAEL 2o
72 ERIRIBE T,

VI EOFRERNS, ~ T ZAHRIEFIVELTNT ) A4 REZFHWT ex vivo BORAETT VAN LT
LR Ui, B, UPE LRGHIIAIZ 8T D Trpbh3 R LN A & ORE AT 5 7=, ZBHEA
Trpb3 AT 4 raF N/ w74~ ABEEOINEA N /A REHOTZRBR AFHFEIZEY
A TWD,
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