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Development of a low-cost, ready-made, adaptable CAR-T cell product for canine
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In this stud%, we conducted research and development aimed at establishing a
therapeutic approach using canine chimeric antigen receptor (CAR)-T cells, artificial genetically
engineered anti-tumor T cells, targeting glypican-1 (GPC1) and human epidermal growth factor
receptor 2 (HER2), which are promising target antigens for canine solid tumors.
First, we verified the expression of GPCl and HER2 in canine solid tumors, identified a number of
tumor types expressing these target antigens, and showed that anti-GPCl or anti-HER2 single-chain
variable fragment (scFv) that can be used with the CARs recognize them. Furthermore, we succeeded in
generating the world®s first anti-GPC1 canine CAR-T cells and demonstrated their safety and
efficacy in preclinical studies.

CAR-T GPC1 HER2 Comparative Oncology



B X C—19.F—19—1.72—19({58@)

1. WFFERRAA S WD 5

(1) EMEESII A LFERICROFECIRE O 1 L THY, TOUGENEE ThHD,

(2) VAR, Fri-/eibiRiEL U CISusiRiE | MO S ELWVERZ BT, — O IEE TIEHRIAIC
EDIFEDERAIRIERBN R R TD,

(3) &I, BIEFHZE T MR(CAR-T MIIX, FEE O H ENGEEHUR)IC 251K % T 4
AR R R BLS | SR A A7 MO RE ) & 5. L7 T MR & -9 DIB5IE THY
EMAEER RE 2R T, 8 EILL EOFGREV I EWAR G Z KL TS,

(4) ZOFEFRAEZIT T, CAR-T MIREED B IES ~D s S HIFRFES AL CD D3| BT
6L TR HURIERTE 2 UL eSSV IR BRI,

(5) BRFE 1, KEIE S R B R BT DAR PR A RZR L, 7V 1(GPCDEB L
e b E AR 152 54 2 (HER2) EFEIEND 53143, RIETEIEES MM FIZ R A
FEL TR, AETHLAIREMEE O TET,

2. WFgED B
AAFFETIE, ROETEIESEOEAPREL THEE THD GPCl B HER2 #EA)E LK
CAR-T DB & H e Lz,

3. WHIE ik

(1) FAREMEA T D50 GPCL £7213H0 HER2 HUAELHIZY, K GPC1 F7213 K HER2 (245
BYEER T HREET H729012, §T GPCL F7213 T HER2 Hifk% F T, qPCRIZXD mRNA
LU COR A S TR RAE AR IC B W TRAEL 7212, i aieEd 7 r—HP A RAR —IC
THGELTz, F72. GPCL IZBWTIRA T 5. Eidn G252 ok 2 Ticisn g,
mRNA L~V TOFB A RO IRINST e L F U NVANRT Z—%2 FIWT2 R GPC1 58
HIFBURAVERLL . BREET T2 572,

(2) BRIRFEDMEA T 5T GPC1 £7213HT HER2 HUIARLHIZ /i sk &% — AP (scFv)BL
Fk CD3,CD28 FEeAIZ R S T-F ATHURZ A M(CAR Z T AIR ZAERLL | TR LTZ K
T FRICL hay g VAT B —Z VT, CAR D5 FEAEITeoT-, RFEBRITHEITL.,
ConA #£X° PMH i, $T CD3 HUAIEZRERIIMSAE0 IL2 R0 ILT22E WY A M A 6t
RPMI 2 AIM-V 72 E B IS OB L O by (L AR Z —|[Z WD T R —T 75
AR 4 FEOKMERFIEATO, Fii7e CAR-T MR DO ER S 2 REEL T,

(3) YERRL7=HT GPC1-K CAR-T it K GPC1 FEBLKEE MK DO I Z4T ), HU
FREA)2 AN A PEAEREZ ELISA YEIZ TIRREL T2,

(4) BEERFE AL NOG <7 ANNOD.Cg-Prkdescidll2rgtm1Sug/ShiJic)iZ, K GPC1 FEHL K fE
ERRRRE e TR 721412, $T GPC1-K CAR-T #ifaZ#: 5L, RO LA MFEL .,



PO A G L7,
(5) HL GPC1-K CAR-T Mz 72 EBR KI5 L. SRR M E L EiEL ., 228
ERRFELTZ,

FERR
(1) BARFE DSBS A RA L. CAR OAERUZHI A "TREZ2 BT GPC1 F7-13Ht HER2 HUiRIX
R GPC1 F721Z R HER2 FBUESHI A0 Ar B Ak A Re 2580 . AFUAZ R CAR-T Mifaiz
M C&EBZEEHLMIILE,
(2) FRESMRFTOREE, ConA HIEL, IL2 #IN, RPMI 5H#1, 1 FEORFE DT _r—7 D5
23, K CAR-T MURROZ=RA BRI iGE ChHI LA DML, REEICLY 50%2L F
DE NN TO CAR-T ML OIERIZ R B LT,
(3) fERRL7=HT GPC1-K CAR-T MifiiL, K GPC1 FEFBIRIESMILEIZ L~ KX GPC1
BB RIEEANIRICS L CHBICRED RAVZ—T zar y VAN A DFEEERD | P
GPC1-R CAR-T M D HUR R B A 22 HUIESHE M EZ BT LT,
(4) K GPC1 ZBLRIEE MR NOG =7 A2 GPC1-K CAR-T Mzt 5-LizLZ
A, arha— VBRI A B BRI OM/NERO | in vivo COHUBIGE R D FEREITAL
DTz,
(5) EBRRIVE M U7 R I FAZER 3k T iz v CTYERC L7285t GPC1-K CAR-T #l
faz, [ —FERRICE G LI2L2 A EERREWERNITRD T RGBSV ThHHT GPC1-K
CAR-T fila a2 G- CEDT LN RIBS NI,
(6) F&
AMFFETIE, GPC1 LN HER2 ZAERIE LT K CAR-T MO BARS ICHOAE A% | BLARFE 3
PUARBLAN A A 3551 GPCL E72i3Pt HER2 HuikHs, RETEIESE 332K CAR-T Mo
TERRIZRIH FIRE CHAHZEZ LN LTz, EHIZ, $L GPC1-K CAR-T #laiX, in vitro, <=7
A in vivo, FEERKA FWVIZRITERR FZBRIC KD | Z OPUIESE R &L e a iR 52T
L. Bt GPC1-K CAR-T Mg Fv 7= REGER Bk 52 B PR 3 BR 0> SERE M) 20 iR A FE 2%
L7z,



5 5 0 5

KAMOTO Satoshi SHINADA Masahiro KATO Daiki TSUBOI Masaya YOSHIMOTO Sho YOSHITAKE Ryohei 83

ETO Shotaro IKEDA Namiko TAKAHASHI Yosuke HASHIMOTO Yuko CHAMBERS James UCHIDA Kazuyuki

YAMADA Shinji KANEKO Mika K. NISHIMURA Ryohei KATO Yukinari NAKAGAWA Takayuki

Expression of podoplanin in various types of feline tumor tissues 2021

Journal of Veterinary Medical Science 1795 1799
DOl

10.1292/jvms.20-0608

Kato Daiki Yaguchi Tomonori Iwata Takashi Katoh Yuki Morii Kenji Tsubota Kinya Takise 9

Yoshiaki Tamiya Masaki Kamada Haruhiko Akiba Hiroki Tsumoto Kouhei Serada Satoshi Naka

Tetsuji Nishimura Ryohei Nakagawa Takayuki Kawakami Yutaka

GPC1 specific CAR-T cells eradicate established solid tumor without adverse effects and 2020

synergize with anti-PD-1 Ab

eLife e49392.
DOl

10.7554/eLife.49392

Shinada Masahiro Kato Daiki Kamoto Satoshi Yoshimoto Sho Tsuboi Masaya Yoshitake Ryohei 9

Eto Shotaro lIkeda Namiko Saeki Kohei Hashimoto Yuko Takahashi Yosuke Chambers James

Uchida Kazuyuki Kaneko Mika K. Fujita Naoki Nishimura Ryohei Kato Yukinari Nakagawa

Takayuki

PDPN Is Expressed in Various Types of Canine Tumors and Its Silencing Induces Apoptosis and 2020

Cell Cycle Arrest in Canine Malignant Melanoma

Cells 1136 1136

DOl
10.3390/cel 159051136




YOSHIMOTO Sho KATO Daiki KAMOTO Satoshi YAMAMOTO Kie TSUBOI Masaya SHINADA Masahiro IKEDA 82

Namiko TANAKA Yuiko YOSHITAKE Ryohei ETO Shotaro SAEKI Kohei CHAMBERS James HASHIMOTO

Yuko UCHIDA Kazuyuki NISHIMURA Ryohei NAKAGAWA Takayuki

Overexpression of human epidermal growth factor receptor 2 in canine primary lung 2020

cancer

Journal of Veterinary Medical Science 804 808
DOl

10.1292/jvms.20-0026

Kamoto Satoshi Shinada Masahiro Kato Daiki Yoshimoto Sho Ikeda Namiko Tsuboi Masaya 9

Yoshitake Ryohei Eto Shotaro Hashimoto Yuko Takahashi Yosuke Chambers James Uchida

Kazuyuki Kaneko Mika K. Fujita Naoki Nishimura Ryohei Kato Yukinari Nakagawa Takayuki

Phase 1/11 Clinical Trial of the Anti-Podoplanin Monoclonal Antibody Therapy in Dogs with 2020

Malignant Melanoma

Cells 2529 2529

DOl
10.3390/cel 159112529

GPC1 CAR-T PD-1

164

2021

25

2022




25

2022

Masahiro Shinada, Daiki Kato, Namiko lkeda, Toshio Li, Yuka Kodera, Masaya Tsuboi, James Chambers, Kazuyuki Uchida, Yukinari
Kato, Ryohei Nishimura, Takayuki Nakagawa.

Podoplanin promotes the tumor growth of canine malignant melanoma via Rho-associated kinase signals

80
2021
2
2022
EDUWARD Press 5
(SA Medicine)
s s , 2022

(JONCOL; Japanese Journal of Clinical Oncology)




http://www.vm.a.u-tokyo.ac.jp/geka/

(Yaguchi Tomonori)

(40424163) (14301)
(Tomiyasu Hirotaka)

(70776111) (12601)
(Nishimura Ryohei)

(80172708) (12601)
(Usui Tatsuya)

(80727652) (12605)
(Tsujimoto Hajime)

(60163804) (12601)







