2021 2023

Enhancing Anti-tumor Effect of PD-1 Inhibitors through T-Cell Activation by
Amino Acid Transporter LAT1 Inhibitor

XU, MINHUI
2,400,000
LAT1(SLC7A5)
T
LATL LAT1
LAT1
LAT1 PD-1

This study elucidates the mechanism by which inhibiting the cancer cell-type
amino acid transporter LAT1 (SLC7A5) within the cancer microenvironment can enhance cancer
immunity. Our findings demonstrate that this inhibition leads to increased infiltration of cytotoxic
T cells into tumors and a reduction in the number of immunosuppressive cells, thereby contributing
to the antitumor effects of LATL inhibitors. This effect is attributed to the suppression of overall
protein synthesis in cancer cells, which in turn decreases the secretion of cytokines responsible
for forming a tumor immunosuppressive cancer microenvironment.

SLC7AS



LAT1

o
LAT1
CD8+T
T

@

®

(1) LAT1

CD8+T

PD-1

PD-1

c-Myc
LAT1(SLC7A5)
LAT1 KYT0353(JPH203) O0KY034
LAT1
mTOR
in vitro in vivo in vivo
( ) ( )
KYT0353 tumor infiltrating lymphocyte
LAT1
LAT1
T
CD4+T FACS
ELISA T
LAT1 T ELISA
LAT1
LAT1
(CAF) LAT1 LAT1
LAT1 PD-1
D~ @ LAT1 PD-1
in vivo
LAT1 PD-1
T
CD8+T CD4+T
4T1 BALB/c
CD8+T CD4+T
LAT1 KYT0353
CD4+T CD8+T
KYT0353 12.5mg/kg
6.25mg/kg 7 KYT0353 24
CcD8 CD8+T
CT26 BALB/c



B16F10

C57BL/6J
2 1800- % %k Xk
4Tl S 15004 N
KYT0353 +
CD8+T CD4+T R 12004
8 9004
1)
.,
(2 LAT1 g
£ 300-
CD8+T CD4+T 2 o
#PD-1
471 BALB/C Wl Kmoas3 Tt
(1 : KYT0353(C X DHEHACD8+ THIRRDIENN
M1 M2
T Treg CAF
LAT1 KYT0353 o -
M1 3 M1Mé @ M2M¢
M2 3 60 8 60 jP
M1/M2 KYT0353 8 %
T E 40 ;3’40-
+ +
9 20 -:[— 8 204
O : i
KYT0353  12.5mg/kg e L
KYT0353 24 MW KYT0353 MM KYT0353
(92 : KYT0353(C LD HEHAML/M2LEDIEHN
M1
M2 F4/80 /iNOS 604 iy 601
F4/80 /Argl S <
T FOXP3 /CD4 < o + o] .
a <‘*£ *% a
a -SMA (% 204 ‘-3; 204
CT26 BALB/c 3 o
ol 2 ol
B16F10 C57BL/6J M KYTO353 MW KYT0353
B3 : KYTO0353(C K DHEBAICAF & TregDi s
471
KYT0353 M1/M2
T
(3) LAT1 T
LAT1 KYT0353 CD8+T CD4+T
M1/M2 T
4T1 BALB/c
KYT0353 12 _5mg/kg KYT0353
24 ELISA
IL-34 M-CFS
471 KYT0353 30u M 24
1L-34 1L-34
1L-34
1L-34 CD8+T M1/M2 PD-1
KYT0353 CD8+T
M1/M2
LAT1
in vitro KYT0353
LAT1
LAT1
LAT1

LAT1



(4) LAT1 Syngeneic mouse model

PD-1 E 800+
MO~B) LAT1 £ o 38 :
< 600{ wKYT0353 )
cD8+ T “ A 3 PD1 $itk 9%
LATL & 400 :
PD-1 =
§ 200 -
471 g .
BALB/c = 012345678 9101112131415
KYT0353  12.5mg/kg Days
PD-1 (X4 : KYT0353 & #PD- 15 uARDH AR
6.25mg/kg 7
PD-1 LAT1
PD-1 LAT1
®)
LAT1
LAT1 in vivo
LAT1

LAT1 PD-1



12 2 0 2

Kato Takafumi Kusakizako Tsukasa Jin Chunhuan Zhou Xinyu Ohgaki Ryuichi Quan LiLi Xu 13

Minhui Okuda Suguru Kobayashi Kan Yamashita Keitaro Nishizawa Tomohiro Kanai Yoshikatsu

Nureki Osamu

Structural insights into inhibitory mechanism of human excitatory amino acid transporter EAAT2 2022

Nature Communications 1-11
DOl

10.1038/s41467-022-32442-6

Ohtsu Naoko Ohgaki Ryuichi Jin Chunhuan Xu Minhui Okanishi Hiroki Takahashi Ryo Matsui 150

Akiko Kishimoto Wataru Ishiguro Naoki Kanai Yoshikatsu

Functional coupling of organic anion transporter OAT10 (SLC22A13) and monocarboxylate 2022

transporter MCT1 (SLC16Al) influencing the transport function of 0AT10

Journal of Pharmacological Sciences 41 48
DOl

10.1016/j . jphs.2022.06.003

Nishikubo Kou Ohgaki Ryuichi Okanishi Hiroki Okuda Suguru Xu Minhui Endou Hitoshi Kanai 26

Yoshikatsu

Pharmacologic inhibition of LAT1 predominantly suppresses transport of large neutral amino 2022

acids and downregulates global translation in cancer cells

Journal of Cellular and Molecular Medicine 5246 5256
DOl

10.1111/jcmm. 17553

Okanishi Hiroki Ohgaki Ryuichi Xu Minhui Endou Hitoshi Kanai Yoshikatsu 10

Phosphoproteomics revealed cellular signals immediately responding to disruption of cancer 2022

amino acid homeostasis induced by inhibition of I-type amino acid transporter 1

Cancer & Metabolism 18-18

DOl
10.1186/s40170-022-00295-8




Maimaiti Maihulan Sakamoto Shinichi Sugiura Masahiro Kanesaka Manato Fujimoto Ayumi 11

Matsusaka Keisuke Xu Minhui Ando Keisuke Saito Shinpei Wakai Ken Imamura Yusuke Nakayama

Keiichi Kanai Yoshikatsu Kaneda Atsushi lkehara Yuzuru lkeda Jun-Ichiro Anzai Naohiko

Ichikawa Tomohiko

The heavy chain of 4F2 antigen promote prostate cancer progression via SKP-2 2021

Scientific Reports -
DOl

10.1038/s41598-021-90748-9

Rii Junryo Sakamoto Shinichi Sugiura Masahiro Kanesaka Manato Fujimoto Ayumu Yamada 112

Yasutaka Maimaiti Maihulan Ando Keisuke Wakai Ken Xu Minhui Imamura Yusuke Shindo

Norihisa Hirota Toru Kaneda Atsushi Kanai Yoshikatsu lkehara Yuzuru Anzai Naohiko

Ichikawa Tomohiko

Functional analysis of LAT3 in prostate cancer: Its downstream target and relationship with 2021

androgen receptor

Cancer Science 3871 3883
DOl

10.1111/cas. 14991

Nishikubo Kou Ohgaki Ryuichi Liu Xingming Okanishi Hiroki Xu Minhui Endou Hitoshi Kanai 23

Yoshikatsu

Combination effects of amino acid transporter LAT1 inhibitor nanvuranlat and cytotoxic 2023

anticancer drug gemcitabine on pancreatic and biliary tract cancer cells

Cancer Cell International -
DOl

10.1186/s12935-023-02957-2

Rii Junryo Sakamoto Shinichi Mizokami Atsushi Xu Minhui Fujimoto Ayumi Saito Shinpei 115

Koike Hidekazu Tamura Takaaki Arai Takayuki Yamada Yasutaka Goto Yusuke Sazuka Tomokazu

Imamura Yusuke Suzuki Kazuhiro Kanai Yoshikatsu Anzai Naohiko Ichikawa Tomohiko

L-type amino acid transporter 1 inhibitor JPH203 prevents the growth of cabazitaxel-resistant 2024

prostate cancer by inhibiting cyclin-dependent kinase activity.

Cancer Science 937 953

DOl
10.1111/cas.16062




Liu Xingming Nishikubo Kou Ohgaki Ryuichi Okanishi Hiroki Okuda Suguru Xu Minhui Kanai
Yoshikatsu

154

Identification of tumor-suppressive miRNAs that target amino acid transporter LAT1 and exhibit
anti-proliferative effects on cholangiocarcinoma cells

2024

Journal of Pharmacological Sciences

301 311

DOl
10.1016/j . jphs.2024.02.012

Chen Sihui Jin Chunhuan Ohgaki Ryuichi Xu Minhui Okanishi Hiroki Kanai Yoshikatsu

14

Structure-activity characteristics of phenylalanine analogs selectively transported by L-type
amino acid transporter 1 (LAT1)

2024

Scientific Reports

DOl
10.1038/s41598-024-55252-w

Zhou Xinyu Ohgaki Ryuichi Jin Chunhuan Xu Minhui Okanishi Hiroki Endou Hitoshi Kanai
Yoshikatsu

154

Inhibition of amino acid transporter LAT1 in cancer cells suppresses G0/G1-S transition by
downregulating cyclin D1 via p38 MAPK activation

2024

Journal of Pharmacological Sciences

182 191

DOl
10.1016/j . jphs.2024.01.007

Ma Yu Okuda Suguru Okanishi Hiroki Xu Minhui Jin Chunhuan Endou Hitoshi Ohgaki Ryuichi
Kanai Yoshikatsu

155

Upregulation of ATF4 mediates the cellular adaptation to pharmacologic inhibition of amino acid
transporter LAT1 in pancreatic ductal adenocarcinoma cells

2024

Journal of Pharmacological Sciences

14 20

DOl
10.1016/j . jphs.2024.03.001




5 0 0
LAT1 LAT1
2022
s , Xu Minhui,
LAT1 JPH203
2022
, Liu Yumiao, ,
LAT1 SLC7A5
2022
LAT1 LAT1
95

2022




Suppression of proliferation of cholangiocarcinoma cells by miRNAs targeting L-type amino acid transporter 1 downregulated
in cholangiocarcinomas

139

2021




