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Development of a novel method for T-cell pre?ar@tions targetin? cancer using
genome editing in human and monkey induced pluripotent stem cells

TERADA, Koji

3,300,000

T TCR T
TCR T

TIL T
TIL TIL TCR

To develop effective adoptive cell transfer theraﬁy using T cell receptor
(TCR)-engineered T cells, it is critical to isolate tumor-reactive TCRs that have potent anti-tumor
activity. Characterization of tumor reactivity of tumor-infiltrating lymphocytes (TILs) from
non-human primate tumors could improve anti-tumor activity of TCR-engineered T cells in preclinical
research. In this study, we isolated TCR genes from TILs in a cynomolgus macaque model of tumor
transplantation in which the tumors were infiltrated with CD8+ T cells and were eventually rejected.
We identified multiple TCR pairs with high frequency. We showed that the recurrent TCRs exhibited
cytotoxic activity to tumor cells in vitro and potent anti-tumor activity in mice transplanted with
tumor cells. These results imply that this tumor transplantation macaque model recapitulates key
features of human TILs and can serve as a platform toward pre- clinical studies of non-human primate

tumor models.



T T
TIL TIL T
T T
T
T TIL
T
TIL T
TIL TIL
1 TIL PD-1 T
iPS
T TIL PD-1 1
RT-PCR T o B
T T
o p
2 T
3 iPS T
TIL T T
T CD107a
Y
4 3 TIL T
T
5 TIL T T
NSG
TIL T T
1 PD-1 108 TIL T o B
TIL T
108 T TCR pair  Z&lLNO: Va CDR3 VB CDR3
T 5A9 5(4.6%)  TRAV23 AAVSAQGAQKLV TRBV7-2°01  ASRPGGYDYT
5B1 TRAV13-1*01  AASIEGGGNKLT TRBV21-1*01  ASSKGPQGTYDYT
a p 4C2 4 (3.7%)  TRAV36 AVLNSGNRALV TRBV2*01 ASSELRNTEAF
4D3 TRAV27*01 AGAGGAGYGKL TRBV5-6*01 ASSLVRGLSDPQY
5A9 G5B1 3E5 3(2.8%)  TRAV8-4°01 AVNDRDNNARV TRBV2*01 ASSEAGTPLGETQY
3F1 TRAV25*01 AGEAYNNYKLS TRBV5-6"01  ASSLAYRETYQPQY
1B9 1(0.9%)  TRAV23 TRBV5-1*01
108 > 1D4 TRAV26-1*02 TRBV2*01
T 1G9 TRAV12-2°02  AVYPDSGWOLT TRBV6-1*01  ASSETGDQETQ

Total 108 cells

2 T o B v



T

TIL C a
B p2A
|5’ LTRH{Macaca Vp|Mouse Cg|p2A|Macaca Va|Mouse CoIRES|GFP|3’ LTR|
3 TIL T T
108 T 5 5A9 5B1 4  4C2 4D3
TIL T T CD107a
y TIL T
TIL
1385 T TCR
T 5A9 5B1 T
CD107a IFNy
! % %
T 6 HoHER Lﬂg 0
CD107a NY-ESO1| _/ ! 21 0.1
v IFNy 5A9 . 86.4 _ 795
5B1 i 94.4 93.2
4c2 , 49.1 18.3
} 4D3 Ao\ 328 12.5
T S 3E5| 24 0.1
N 3F1[ o 15 8.1
1B9 ; 2.6 | .
Cb107a 1D4 i 27.7 ‘I 5.0
- 1G9| . 2.3 : 0.1
v IFNy 1385 : , e\ 8856
RERLANN f——y f———— =
4 CD107a  IFNy TIL T 1385_TCR
T 100
£ 80 L
' -
60-
20 &
S
T 8 40-
CD107a  IFNy 1D4 %
108 1 T T R 207
1 T o 1
T 1B9 1G9 NN YD 0N O 0o
T @@@@99«%’%@99@
A
=
5 iPS
T
T T
TIL T
5 . 1.5 - ;"S 100
T E o I =No TCR |%,
3109 o S -3E5
T T & B 50- =5A9
11 § 0.5 - é’ % & ”s. -1385
*k X 0.0 T ? Q-8 @ o T T T .
p<0.01 two-way & b 8 D 0 10 20 30 40
ANOVA NS NO significance, © & <& * Day
Log-rank test **  p<0.01 NS NO significance
PD-1 TIL
T

*[ %
*| %



6 6 0 1

Terada Koji Kondo Kenta Ishigaki Hirohito Nagashima Ayaka Satooka Hiroki Nagano Seiji 24

Masuda Kyoko Kawamura Teruhisa Hirata Takako Ogasawara Kazumasa Itoh Yasushi Kawamoto

Hiroshi Agata Yasutoshi

Isolation of TCR genes with tumor-killing activity from tumor-infiltrating and circulating 2022

lymphocytes in a tumor rejection cynomolgus macague model

Molecular Therapy - Oncolytics 77 86
DOl

10.1016/j .omto.2021.12.003

Maeda Takuya Nagano Seiji Kashima Soki Terada Koji Agata Yasutoshi Ichise Hiroshi Ohtaka 19

Manami Nakanishi Mahito Fujiki Fumihiro Sugiyama Haruo Kitawaki Toshio Kadowaki

Norimitsu Takaori-Kondo Akifumi Masuda Kyoko Kawamoto Hiroshi

Regeneration of Tumor-Antigen-Specific Cytotoxic T Lymphocytes from iPSCs Transduced with 2020

Exogenous TCR Genes

Molecular Therapy - Methods & Clinical Development 250 260
DOl

10.1016/j .omtm.2020.09.011

Satooka Hiroki Ishigaki Hirohito Todo Kagefumi Terada Koji Agata Yasutoshi Itoh Yasushi 10

Ogasawara Kazumasa Hirata Takako

Characterization of tumour-infiltrating lymphocytes in a tumour rejection cynomolgus macaque 2020

model

Scientific Reports 8414
DOl

10.1038/s41598-020-65488-x

Kashima Soki Maeda Takuya Masuda Kyoko Nagano Seiji Inoue Takamitsu Takeda Masashi Kono 23

Yuka Kobayashi Takashi Saito Shigeyoshi Higuchi Takahiro Ichise Hiroshi Kobayashi Yuka

Iwaisako Keiko Terada Koji Agata Yasutoshi et al.

Cytotoxic T Lymphocytes Regenerated from iPS Cells Have Therapeutic Efficacy in a Patient- 2020

Derived Xenograft Solid Tumor Model

iScience

100998 100998

DOl
10.1016/j . isci.2020.100998




Nagasawa Masayuki Tomimatsu Kosuke Terada Koji Kondo Kenta Miyazaki Kazuko Miyazaki 526

Masaki Motooka Daisuke Okuzaki Daisuke Yoshida Tetsuya Kageyama Susumu Kawamoto Hiroshi

Kawauchi Akihiro Agata Yasutoshi

Long non-coding RNA MANCR is a target of BET bromodomain protein BRD4 and plays a critical role 2020

in cellular migration and invasion abilities of prostate cancer

Biochemical and Biophysical Research Communications 128 134
DOl

10.1016/j .bbrc.2020.03.043

Horinouchi Takahiro Karki Sarita Terada Koji Mazaki Yuichi Miwa Soichi 140

Ca2+ signal is involved in endothelin-1-induced internalization of endothelin type A receptor 2019

expressed in Chinese hamster ovary cells

Journal of Pharmacological Sciences 102 105

DOl
10.1016/j . jphs.2019.03.008

13 0 0

“ TCR “ TCR TCR

Kyoto T cell Conference

2021

TCR iPS CTL TCR

Kyoto T cell Conference

2021




T TCR

Kyoto T cell Conference

2021

Koji Terada, Kenta Kondo, Hirohito Ishigaki, Ayaka Nagashima, Hiroki Satooka, Seiji Nagano, Kyoko Masuda, Teruhisa Kawamura,
Takako Hirata, Kazumasa Ogasawara, Yasushi ltoh, Hiroshi Kawamoto and Yasutoshi Agata

Isolation of TCR genes with tumor-killing activity from tumor-infiltrating lymphocytes in a tumor rejection cynomolgus
macaque model

50

2021

Koji Terada, Kenta Kondo, Seiji Nagano, Kyoko Masuda, Hiroshi Kawamoto and Yasutoshi Agata

Development of “ TCR cassette method” : Regeneration of CTLs from iPSCs in which tumor-antigen specific TCR genes can be
efficiently introduced into the endogenous TCR locus by cassette

50

2021

Kenta Kondo, Tatsuya Hasegawa, Koji Terada, Yasutoshi Agata

Vitamin C alters gene expression of CD8+ T cells through DNA demethylation

50

2021




Hidetoshi Sumimoto, Koji Terada, Yasutoshi Agata and Yataro Daigo

Development of adaptive immunotherapy using neoantigen (NeoAg)-specific T cell receptor (TCR)-gene transduced T cells

19

2022

TCR

2020

T TCR

2020

"TCR " TCR TCR

43

2020




T TCR

43

2020

Koji Terada, Ryohei Kondo, Seiji Nagano, Kyoko Masuda, Hiroshi Kawamoto and Yasutoshi Agata

Development of an efficient method to introduce TCR genes into the endogenous TCR locus by genome editing and cassette
exchange

The 48th Annual Meeting of The Japanese Society for Immunology

2019

Seiji Nagano, Koji Terada, Ryohei Kondo, Yasutoshi Agata, Kyoko Masuda and Hiroshi Kawamoto

Generation of CTLs from iPSCs transduced with TCR genes: development of “ TCR cassette” method

The 48th Annual Meeting of The Japanese Society for Immunology

2019







