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Clinical application of patient-derived xenograft zebrafish model of bladder
cancer for evaluating drug efficacy and discovering new seeds of treatment
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We have developed human bladder cancer zebrafish xenograft model, which can

predict cisplatin sensitivity, by implanting three type of bladder cancer cells: 1)
Cisplatin-sensitive bladder cancer cell line, UMUC3 and T24, 2) bladder cancer cells derived from
newly established human bladder cancer mouse xenograft models (MieUC series), 3) human bladder
cancer tissues directed collected by transurethral resection. This patient-derived xenograft model
would be applied to muscle invasive bladder cancer patients for selecting appropriate candidates of
cisplatin-based neoadjuvant chemotherapy before radical cystectomy. Moreover, it could also be used
to select appropriate drugs for treating patients using their own cancer tissues and realize
personalized medicine in the future.



X C—19,. F—19—1, Z2—19 (@)

1. WHEPAR SO 5

AREOREFEITEE 15 FMOHER 2 722 LR TIEREENN 1.4 5, JETEN 2.2 FITHEM
LTW5, ZOHCHEREMEENES E2ECRKTH Y | ZOipkadEn EREEND, i3
B D 722\ R PR D O EEHER) R RNENERR L 77 T RPURE A& E 236K & L 722 A B ET
{EFHENAC) + L 2B T D — . Z DALFIRIE DR R % 38D DIAEBNIH 40%FE 2T
X 72\ (Zargar Eur Urol 2015), i1 2 ALZE9RIE DS Zh 3 O SV E G I BE M 2R BRI O FT R 3
B, FRRAHERE T 5 ATREME DY B D Z & 2 6 FERRIT NAC %52 1T DIEGIIE 20%F2E T b 2 BLik
bbb, LedoTIDWAHLEREDOHRE FHIL 5 5~ — U —LREFE., S OITIIHHR
BREORENBSEEN TN D,
WU — 7 o —E IR DI R BRI BURMT ICEED < BEDEJE O subtype 738X ERCC2
% DNA EEER T OEER E | cisplatin & Te%4] NAC O & OBIHEMEA RIE S LTV
DH0OHHLH, X TR STV D DT Tl ERRIS AT E 21 im0 o 3 BLk
Thd, BT T 74 v a3 RORBENRMRTNE A 36 FEHILINIC b MEfld 2 7
AUTAEEROAFEALE — RPN & BHEICKNER e MEfiiass 100 EL T THY ., 2 HRT
NN ERIT CTE DR EORERH 5,
AIIET — DI E T T 7 4 v v 2 QISR AT 72 AR 2 N OB 21T - CE TRV, £
D—EELTET I 7 4 v v allEMazZRBME L2 MR ) —= 7 NEi il £
TV E W e Mg ia R E SR O % L7 & &4 L C & 72 (Zhang B 2014 PLoS One,
Zhang B 2015 Biomaterials), % %, Avatar 7 /L & L CTEIR~DEHOEIMER~ T 2 LV &
WEBT T T Yo BFEBAEE T L O RS RAN R 4 D S A R IE O BB RIS AT RE 7R
WSS 5 2 L, ERULERD key BT /L CEERNEHELEEZTVD

2. MFEEOBW

O M (A7 7 F UM R X OMERR) %2 @R ORENRARZIEAELM b
BRWBT T T 4y a OINEEIIBA L T, B THO DL RIERICHT R O 4 725
THEREFRR ORI REHNL TS, S 5ila) HEIRIEIEREEE 32 77 F R
A2 B e AL FREO R (TR 2R EE R O DR BRINIE A % 9 B 719
(M) | b) (LSRR IERT ORR IR IE M) TR L -2 B L - T 7 7 v v
o BB E T LV (ZPDX)C BT A A CHHERIOE., TNz 7 ik, a)&b)& & g
At L. SRR R DOEREH~DOF e TS 2 &,

@ AbFPIERTO R IR B W TN R ICE L U 72 D (L & s AR~ U A 24 L T mouse
PDX(mPDX)E T /L& ERT 5, mPDXOBZN TEIE, +onmiliksGs 2 LT
B2, 2 OGO ST I BT (RNA-Seq) & (LA BERISCIE IR & L THE D
72 OBEAFE DB FAERNRIFEIRICR T2 T T 7 4 v ¥ 2 BREBET T L (PDX)IZB T 5
B & % Bl it (drug repositioning) L. BEREREIC XTS5 & b i RIBR Y — AR F~—
H—ERNET

3. WD Ik

O JEBEAMIEER(UMUCS - 182 « T24 « HT1197 « HT1376 « RT4) % F\V > CiREME R Bt i O HERY



{bEREETdH D cisplatin % 5-FF 0D 1C50 % WST-8 assay (2 Calffid 5,

5 Bt g A R UMUC3 (cisplatin J& 32 MERR)IC pDsRed2C1 vector % transfection L. 7R €% J&
I 5L EAMIER(UMUC3DsRed2) 2 3.5 2 L T, BT 77 4 v v allBi LI & &0
el 2 D G AR 7 1E DI D T= DI T 5,

YT T 7 4wy a Ok & L~ UMUC3DsRed2 % Bl L., it 72 O {4 SR A A %
RIET D, RBEBFAIZIIAET ST THRERA A=A FA—%—CQl ZH\ 5,
AR 2 — i PE ISR FR T 2 dO% (4 3B (CytotellUItraGreen) O [ 442 5F-fiffi O % 24 P 12 > W\ T
UMUC3DsRed2 % F\ T in vitro, in vivo THFF1 5,

BT T 74 v v a TEEMREZ B LR T, VAT T F o 3NN f it 70 i B
% UMUC3DsRed2 D> A7 7 F L 1C50 & b L IZRET D,

VAT TZFUEREG LIZRT T T 4 vy 2 ORNTO PR 2B B HTEIS CEEGRIE L.
FOWEDOTADZYMEZ L P THESN TV HIELL LR L, Z OS2 it
5,

UMUC3DsRed2 & T24 % invitro TV AT 7 F & FICEMICEE L TE Ok
UMUC3CRDsRed2, T24CR Z#3.L, ZH&EH W Tinvitro E E7 77 1 v v a2 BHERTO
EMEREEE RN D> AT T F UM LBRET L. BT T 7 4 v v a2 BRERO R YL
Z OB - BERFEME DR 2 ML 5, F 72 O WG FFAGE A AR 24 L A 500 e
BE % ML L C U5 Ay, Sturtzel & (Precision Oncology 2023)23#45 L T 5 515 T Ki67 B8 L Y
cleaved caspase 3 DHURZ W THRIFLRAZITV, EOZYEEE BT 5,

FRIRIE I BIBR U 7o BB AR 2 0 R4~ 7 A(SCID ~ 7 A)D R TFICBH L, Fiore
NMEDRE ~ U A RFEBAE T NV EBINLT 5, TOETNDY AT TF UEZMEEEEY Y
A DIEPENIZ 4mg/kg, ip.. dayl * 8« 15 THE L CTHEGRT 2, X ORMBIEET L&
WREERTT . A AT RE 2R SRS (RAFIE T 5,

@ THINL L7zfibta~ v A RFBAEET L2 T, TOMMEE T 77 14 v ¥ 2 ITBH -
VAT T F R AT, SURAETIVTOVAT T F UM L OB AT
Do

b R 2 PR RE RIS UIBR . SRS IRFERRICE T 7 7 4 v v 2 [T EAT O R &AL
T 5L, ER MR RSOV A T T F UG RRRRE R CER B, BERTEL, B
TTT7 40V aBMET NV TOY AT TF U ~DRRZMN & EBEDOBERE O AT T F L #
B OME L OB 21T 9,

UMUC3DsRed2 #7777 4 v a2llBM L, €777 1 v 2NTOD UMUC3DsRed2 O
RNA FBUFEHT AN [ HED> & 5 22 % CAGE 1 CTHiETT 5,

.
smEptEmiatko s 277 F o 1cs0 o Rz ||IEGGER CDDP ICs (uM)
R 1), T O UMUC3 & T24 33 27 48h 72h Bt
\ T-24 5.21 3.13 F++
SFNEZMEETho7-, Uz 2 fila
> - J-82 8.74 3.18 .
GRELAYSE UMUC-3  4.40 1.98 4t
AR OET 77 4 v v a~OBMENMNOMKR  HT-1376 1.92 3.01 +++
%17 -7, pDsRed2Cl vector % transfection ~HT-1197  20.89 9.32 +
RT-4 14.13 6.61 +

L. ‘& ZRENT DEEMRK
(UMUC3DsRed) % #f37. L, 1R A972 Yolk sac, perivitelline space, duct of Cuvier ™ 3 H T %



B L, UMUC3DsRed % B4 » R A 2 FLRET L7z, £ ORER. yolk sac
I FHEP R OARS Th 50, HIEEO AX—ANRLNATNDS T & -

Yolk sac

yolk sac IZEZENLEAE R EIZLVH
GNERT CRHE R RN EMEIC 2D Z &
perivitelline [TBMHFENIFF ICH LW D IS
& 72 E )26 duct of Cuvier NEHE FH; -
G RE Al D 2 G - IR & i 72 i —
AL Td D &Il L7=(4 1),
b Mg L BT T T 4 v v a
AT 2R A AE LT, — PRI a0 R AT HE 72 1O (.58 (CytotellU ltraGreen) O [ 4 2 A
DF-L P25V T UMUC3DsRed % CytotellUltraGreen CHZifk L T, #lfa%d 9
FEAM 2 AR 0 & fR o THOER

In vitro CytoTel| UltraGreen
CytotellUltraGreen D %414 % & ol DsRed2 -+ CytoTell UltraGreen %
FLIZEZAK 2 X9 ITHRE

g 30 o
. X200
I LR B B D BB FE g 100 p $ DsRed2
fﬂﬁz”*ﬁz L7, 00 o1 '0.1. 1 10
Absorbance (450nm)
UMUC3DsRed2 & T24 % in vitro *# 92

TV AT T F U FHGTICEMICE:
UMUC3- UMUC3CR-
8 3.88 3.13 5.66 |

UMUC3CRDsRed2, T24CR % f§fs7.

IC50 (uM) 1.9
L72(3 2),
UMUC3 & UMUC3CRDsRed2 # v T 32, 35, 37CTD VA 5 1C50 3
ZEHHIL7ZE Z A 32C Tl IC50 . =3mg g;:i - 35"0'61'_;3’5_
D EFRT DM 35CTIEITCER — 388 . ;%%%;;h
) e e s = L UMUC3CR 32°C
RChoto. €7 774yt ML
o e DT
35CTH LIEH AR OSI 4

iz D DO TLUT DOFEERIT 35CTHiITTE 5 Z &3> 72(K 3),
ZHE% A BRI HICY A7 T F 2 400uM ZH 5 LT 0, 1., 2, 08

$06
3 A HIZ 100 PEFORBRERRE L, ICP-MS IRICT PLIREZI 5 | \\\\\\
ELT, ZOME., b N TOI AT TF U 8IkEGORE L 0.

;EE{E{ L?L:bi%fg k foﬁ el f:( 4)0 Odpi 1dpi 2dpi 3dpi

Pt (ng/gwe!

o N

UMUC3DsRed(UMUC3) ¢ UMUC3CRDsRed2(UMUC3CR) %
YT 7 4 v =2® duct of Cuvier ([ZFEAH 5
Ly AT TF o LREIRFICBE L. FORhE UMUCS3 (zPDX) UMUGC3CR (zPDX)
EIIo b 22 in vitro OREE L —H LTz, rcooe o2 +coor ez
T24, T24CR T% invitro L ¥ 757 ¢ v g% $. g% u
CaBMEFARTORZIE B L F0 o M
([ 5), £ ATTFURGREar b o Fas)

* k& Nn.s. n.s.

72—/ LEE & TILRTE C Ki67 e En
Jb U cleaved caspase3 DAY A BGMEAIAL2S G L CTH Y . CQ1 % MV 7= Al fuELiTAl & F
JFELRWERTH- .,

@ & MDA RRERIC BRI L, A e~ U AR, ZERICHEUATRED b



N EBEE <~ v X AT TV & FIRIC 4 SRFHL L 72 (MieUC series), MieUC1 -7 /% CDDP
JESZMERR . MieUCS « 9 BIHER TH 5, ZhEDO~ T ARMEBIEET VL ZOET VNG
M EZRIM L CTET 77 4 v v allBE L% & T CDDP # 5-F£(mPDX:
CDDP, 4mg/kg. ip.. dayl *8+15 | zPDX:400uM, % = £ =& # 5) L control 6

s ARG 4
T 53 1 C o e 1 MieUC1 (mPDX) MieUC5 (mPDX) MieUC7 (mPDX) MieUC9 (mPDX)
~&-Control (n=7) ~o-Control (n=9) ~=-Control (n=8) & Control (n=8)
O FE N e CDDP (n=8) C€DDP {n=9) --CDDP (n=7) CDDP (n=8)
D *EEE %kt iﬁ*ﬁ IJTJ‘ L , 300 , 300 700 700
E 200 £ 200 - £ 500 ) £ 500 L
. g 100 L g 100 o ns g 300 — g 300 = il
b A v RETE s 0 = aasty . g e e
. N ;5- 0 10 20 2 E: o 10 20 ;ﬁ o 1 20 30 ﬁ o 10 20 30
@*ﬁ%T}V k '{Z7 7 days days { days days
MieUC1 (zPDX) MieUCS5 (zPDX) MieUC7 (zPDX) MieUC9 (zPDX)
7 A4 YV ﬁ%i@/ﬁﬁ = Control (n=19) = Control (n=27)  Control {n=60) = Control {n=72)
B CDDP 100pM (n=59) = CDDP 200pM (n=33) H CDDP 200pM (n=19) 5 CDDP 200uM (n=77)
— GDDP 400uM (n=42) CDDP 400pM (n=20) = GDDP 400pM (n=37) CDDP 400uM (n=63)
A S N °
Fﬁkfli/;(775c‘ - 25 25 25 25
g2 ¢ g 2 e 2
. }_ﬁﬁﬁg SHE g 15 * =g|5 2715 igws -
Y, g 3 2 1 i R TE 1 _ 3 i
v DR PENELL L %, -* 27,1 4* EA E 05 W
0 o o Y 1
ns ns

/Cl/\f:( 6)0 dk Kk n.s. EE =0
IR RE R IE R D > A 7T F 2 #5551 O KR 2 B8 PRIE T EREL - U
%rbto%ﬂ%ﬁfﬁ74yyzﬁ%@bfyxfﬁ%yﬁﬁﬂ@%

X 7

N Invasive UC with plasmacytoid Invasive UC with plasmacytoid and lipid-cell features, G3, pT4a,
{T - 7]:‘0 gi 7’1‘ '% %ﬁ / A 7 and lipid-cell features, G3, pT3b INFc, LVI1, u-rt1, u-It1, ur0, RM1, pN1, cM1a

77‘\/&5‘%'_XL'U-7L:<E %ODHE% Case #4 (zPDX)

= Control (n=31)

M2 BB AR L, a Goor S00y (et2)
OfEH, £77 preliminary Tixdh  §rs

T

e . H

5 1 5

3 0. H ¥

& * i
0

HZN2HNCTCET T 74 v
BREBHET L ERBEOBRET
DY AT T F EHRHEN —F L=, TOREFIZK 7 I27R-T,
UMUC3DsRed 2 ¥ 757 4 v al %ﬁbfﬁﬁ%#%ﬁbfwéiﬁ%gﬁﬁﬂ6&
I, RNA Z[ElX#% E b RNA MEEIRCE TV O ERE L& 2 A, Qmﬁmﬁﬁﬂ
?D RNA DERETE TV D Z & A preliminary [ZFFfliCT& 72D T, ﬁ{ﬁ%%ﬁﬁﬁ%ﬁ%
DTV FPETH D,
¥E®H
tkﬁ%ﬁ%f:%ﬁﬁAvﬁz%ﬁmbf&<@ﬁ%%%@%ﬁﬁﬁﬁ&énfﬁD\
RIBFEISEMETRNCR T 28 AMEBEMTH S, L, 1Ko~ 7 A2 10 TEOBAHE
ﬁﬂ@ﬁ%%f\%ﬁﬂﬁkﬂ\1%@%%:%ET@%7ﬁHELTV%D:hKﬂL\
Bl TSI SRS 48 RN DY 75 7 4 v o 2 2R % &, BAFE /T
0500 flH, EATIC3 AL A MET 1 AALZETH D, HERAEY TV ATIIRETH 72
W, BT T 4y v a TIREORBRELHEF I CEERMT 2 2 LN TH D, i,
JRIFTHEEAT « BRI INERE (263 D MR HIE & LT, FURSEmIRIE L PD-1 BREH O
DFRPRIED, RO AT FF L (CDDP) S — R DAL FRRIEIT S MR S ] -
BT IUCB W O A RICIER 5 2 & Al 72 (ESM02023 EV-302), 7
L., ERENIEFICE . REREE - MEMEME - RIEehbEE g SEE TE R20WA
ERFRLDHY, SROBEISEVBERT DMNEND D, —H, BEO RV e
(MIBC) B 1 E L S REBRIN AT 2 5 MR IEWNAC) 21T 5 O DMEHERYIRI CTd 5 13,
Bl 5 CTld CDDP 23 key drug TH ¥ . EFRWFIIC S CDDP & 134 & L= ZAI0F
RTHHEFREILRA % LIRS AL O E 72 5160 Td 5, MIBC @ NAC &
LT, CDDP _X—Z2DAbFFED . ERCHBUEEAIZ AL 5 2 0 5 R E IS ARFSE TR
LIeBT 77 ¢ v v a2 BEBEE T VEDRHMER DS i ER & LTHEL D 2,

Para-rectal LN meta

*k  kk



11 11 0 6

Miyazaki Yu Goto Takayuki Li Xin Nakayama Kenji Okasho Kosuke Takeda Masashi Mizuno Kei 12

Kimura Hiroko Uegaki Masayuki Sumiyoshi Takayuki Teramoto Yuki Akamatsu Shusuke Kobayashi

Takashi Ogawa Osamu Inoue Takahiro

Up- regulation of secretory leukocyte protease inhibitor in human samples might have a 2022

potential role of predicting prostate cancer recurrence and progression after surgery and

hormonal therapy

Cancer Medicine 3328 3342
DOl

10.1002/cam4.5134

Sugino Yusuke Sasaki Takeshi Ebara Shin Tatenuma Tomoyuki Ikehata Yoshinori Nakayama 20

Akinori Kawase Makoto Toide Masahiro Yoneda Tatsuaki Sakaguchi Kazushige Teishima Jun

Makiyama Kazuhide Kitamura Hiroshi Saito Kazutaka Koie Takuya Koga Fumitaka Urakami

Shinji Inoue Takahiro

Clinical Factors Associated With Pathological Grade Groupl Patients in D*Amico Intermediate- 2022

Risk Group Following Robot-Assisted Radical Prostatectomy: A Retrospective Multicenter Cohort

Study in Japan (The MSUG94 Group)

Clinical Genitourinary Cancer 593 600
DOl

10.1016/j .clgc.2022.06.005

Higashi Shinichiro Sasaki Takeshi Uchida Katsunori Kageyama Takumi lIkejiri Makoto 9

Matsumoto Ryuki Kato Manabu Masui Satoru Yoshio Yuko Nishikawa Kouhei Okugawa Yoshinaga

Watanabe Masatoshi Inoue Takahiro

Succinate dehydrogenase B-deficient renal cell carcinoma with a germline variant in a Japanese 2022

patient: a case report

Human Genome Variation 1-4

DOl
10.1038/s41439-022-00202-2




Inoue Takahiro Sasaki Takeshi Kato Manabu Masui Satoru Nishikawa Kohei 128

Warning against second- generation antiandrogen for metastatic castration sensitive prostate 2021

cancer

BJU International 550 550
DOl

10.1111/bju.15561

Sugino Yusuke Sasaki Takeshi Kato Manabu Masui Satoru Nishikawa Kouhei Okamoto Takashi 13

Kajiwara Shinya Shibahara Takuji Onishi Takehisa Tanaka Shiori Kanda Hideki Matsuura

Hiroshi Inoue Takahiro

Prognostic Effect of Preoperative Psoas Muscle Hounsfield Unit at Radical Cystectomy for 2021

Bladder Cancer

Cancers 5629 5629
DOl

10.3390/cancers13225629

Inoue Takahiro Kato Manabu Sasaki Takeshi Sugino Yusuke Owa Shunsuke Nishikawa Taketomo 13

Kato Momoko Higashi Shinichiro Masui Satoru Nishikawa Kouhei

Postoperative complications and determinant of selecting non intracorporeal urinary diversion 2024

in patients undergoing robot-assisted radical cystectomy: an initial experience

Translational Cancer Research 46 56
DOl

10.21037/tcr-23-1234

Sasaki Takeshi Takahashi Toshifumi Sekito Sho Kanda Hideki Higashi Shinichiro Masui 21

Satoru Kojima Takahiro Matsuura Hiroshi Nishikawa Kouhei Akamatsu Shusuke Okugawa

Yoshinaga Kobayashi Takashi Inoue Takahiro

Pretreatment Lymphocyte to C-Reactive Protein Ratio: An Independent Predictor of Overall 2023

Survival in Metastatic Hormone-Naive Prostate Cancer Patients

Clinical Genitourinary Cancer e474 edB84

DOl
10.1016/j .clgc.2023.05.015




Inoue Takahiro Sekito Sho Kageyama Takumi Sugino Yusuke Sasaki Takeshi 15

Roles of the PARP Inhibitor in BRCALl and BRCA2 Pathogenic Mutated Metastatic Prostate Cancer: 2023

Direct Functions and Modification of the Tumor Microenvironment

Cancers 2662 2662
DOl

10.3390/cancers15092662

Higashi Shinichiro Yoshio Yuko Kanda Hideki Nishikawa Taketomo Kato Momoko Sugino Yusuke 3

Sasaki Takeshi Kato Manabu Masui Satoru Nishikawa Kouhei Inoue Takahiro

Targeted Antimicrobial Prophylaxis with Cefmetazole Based on Presence of Fluoroquinolone- 2023

Resistant Isolates to Prevent Post-Prostate Biopsy Infectious Complications

Uro 168 176
DOl

10.3390/uro3020018

Owa Shunsuke Sasaki Takeshi lkadai Ryota Tabata Yusaku Takeuchi Yushiro Nishikawa -

Taketomo Kato Momoko Higashi Shinichiro Sugino Yusuke Masui Satoru Nishikawa Kouhei Inoue

Takahiro

Psoas mass index at the level of the third lumbar vertebra on computed tomography is a 2024

prognostic predictor for metastatic castration-sensitive prostate cancer

International Journal of Clinical Oncology -
DOl

10.1007/s10147-024-02514-2

Sasaki Takeshi Matsumoto Ryuki Higashi Shinichiro Kato Manabu Masui Satoru Yoshio Yuko 29

Nishikawa Kouhei Inoue Takahiro

Impact of family history on clinicopathological variables and disease progression in Japanese 2022

prostate cancer patients undergoing robotic- assisted radical prostatectomy

International Journal of Urology 1339 1346

DOl
10.11117iju.14990




32

2023

Sugino Yusuke Sasaki Takeshi Kato Manabu Masui Satoru Nishikawa Kouhei Okamoto Takashi Kajiwara Shinya Shibahara
Takuji Onishi Takehisa Tanaka Shiori Kanda Hideki Matsuura Hiroshi Inoue Takahiro

Prognostic impact of preoperative psoas muscle Hounsfield unit at radical cystectomy for bladder cancer.

The 37th Korea-Japan Urological Congress

2021

2023

82

2023




109

2021

(TANAKA TOSHIO)

(00135443) (14101)
(SASAKI TAKESHI)

(20644941) (14101)
(UCHIDA KATSUNORI)

(60362349) (14101)
(KATO MANABU)

(60626117) (14101)







