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Elucidation of resistant mechanism for immunotherapy mediated by MAPK
signal-driven chemokine suppression
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We analyzed an immune evasion mechanism of EGFR-mutated (mt) lung
adenocarcinoma (LA), focusing on the decrease of tumor-infiltrating T lymphocytes. Several chemokine
mRNA expressions were decreased in EGFR-mt LA. We showed IFN-responsive Thl-recruiting chemokines,

CXCL9, 10, and 11, were significantly suppressed under an EGFR signaling from the experiments using
EGFR-mt cell lines. We analyzed the suppression mechanism of CXCL10, which is especially important
for the recruitment of activated T cells. The presence of common enhancer regions regulating the
gene cluster encompassing CXCL9, 10, and 11, was suggested, which might be regulated by EGFR
signal-mediated epigenetic silencing.

EGFR MAPK



Immune Checkpoint Inhibitor; ICI

T Tumor-Infiltrating T cells: TILs
TIL ICI TIL
Wnt/B
CCL4 TIL
TIL
mitogen-activated protein kinase (MAPK)
MPAK RNA
MAPK
MAPK
TIL ICI
MAPK
MAPK MAPK
EGFR MAPK 50%
TCGA
EGFR CD8a mRNA CD8a
mMRNA EGFR
1) TCGA
CD8a mRNA CD8a mRNA
EGFR CD8 T
2) EGFR EGFR AZD9291
multiplex chemokine assay EGFR
3) EGFR CXCL10 EGFR
Cbh8 T in vitro
migration assay
4) EGFR EGFR AZD9291 CXCL10
mRNA
5) EGFR EGFR RNA
6) EGFR MAPK, PI3K, STAT3
7) CXCL10 mRNA RNA actinomycin-
D RNA
8) CXCL10
EGFR
9) CXCL10 IRF-1, NFk B
EGFR EGFR
CXCL10
10) ATAC-Seq (Assay for transposase-accessible chromatin with high-throughput
sequencing) CXCL10 CXCL9, CXCL11 EGFR
open chromatin EGFR
1) TCGA (Lung adenocarcinoma, Nature 2014)
EGFR VS CD8a mRNA p=0.001487
KRAS ALK EGFR
CD8*T

TCGA CD8a mRNA MRNA



Pearson score
CCL3, XCL1, CXCL11, CXCL13
CCR5 CCL3, CCL4, CCL5
CXCL10, CXCL11, CXCL13 ), XCR1 (XCL1, XCL2
Pearson score 0.38~0.74
CD8*T
TCGA mRNA
CCL5, CCL4, XCL2, cCL4L1
CXCL9, CXCL10, CXCL11, CXCL13, XCL1
EGFR
CD8*T
EGFR
84 CD8a
CD8a

CD8*T

CD8a
EGFR
EGFR

EGER

CCL4, CCL5, XCL2, CXCL9, CCL4L1, CXCL10,
Pearson score 0.83~0.38

, CXCR3 (CXCLS9,
) CD8a

EGFR VS
EGFR

EGFR

CD8*T

56 EGFR

p<0.0001

EGFR

2) EGFR

EGFR EGFR-tyrosine kinase (TK)

AZD9291

multiplex chemokine assay
CXCL9, CXCL10,CXCL11

EGFR
IFN
EGFR-TK

Thl
IFN-y

3) EGFER CD8*T

in vitro T cell

migration assay CD8*T

Transwell CD8*T
EGFR-TK
CD8+T

* EGFR

CXCL10 EGFR
invivo CD8*T

4) EGFR CXCL10

EGFR
Transwell insert

CD8+T

EGFR-TK
(p<0.05)

CXCL10 CD8*T

EGFR

EGFR-TK
gRT-PCR

CXCL10

CXCL10 mRNA ELISA

EGFR
CXCL10
5) RNA

EGFR CXCL10

MRNA
EGFR-TK

MRNA

EGFR-

TK EGFR
EGFR mRNA siRNA
EGFRmMRNA siRNA EGFR
gRT-PCR  ELISA CXCL10
siRNA  CXCL10
EGFR-TK

6) EGFR CXCL10

MRNA
CXCL10

MRNA
SsiRNA

EGFR

EGFR-TK

AZD9291
S31-201

MEK
EGFR

GSK1120212 PI3K
CXCL10
GSK1120212
CXCL10
PI3K, STAT3

AZD9291
EGFR

7) EGER CXCL10 mRNA

LY294002
CXCL10

CXCLI10mRNA
CXCLIOMRNA

AZD9291
MRNA
CXCLI10mRNA

CXCL10

actinomycin D

STAT3
EGFR-TK
AZD9291

MAPK

4) EGFR

CXCLI0O mRNA
MRNA
AZD9291



EGFR

MRNA
8) CXCL10 7)

1.2kb 0.4kb

CXCL10 mRNA

EGFR CXCL10
EGFR CXCL10
CXCL10
(pGL4.17)

IFN-y-activated site (GAS), IFN-stimulated response element

(ISRE), kB1 (NF-kB1), kB2 (NF-kB2)

EGFR AZD9291
EGFR-TK
EGFR
IRF-1 CXCL10 IRF-1
EGFR
0.4kb ISRE site-directed mutagenesis
ISRE
IRF-1
EGFR-TK IRF-1
ISRE cXcLio ISRE, IRF-1
EGFR-TK IRF-1
EGFR IRF-1
9) EGFR NFk B 8)
EGFR IRF-1 EGFR NFk B
EGFR-TK + EGFR
NFk B TransAM NF-
K B (p65) EGFR-TK NFk B
CXCL10 (1.2kb)
EGFR
10) EGFR CXCL10 8),
9) EGFR CXCL10
2) EGFR CXCL10
CXCL9, CXCL11 3 4 55kb
EGFR 3
EGFR-TK +
EGFR ATAC-Seq EGFR-TK 3
open chromatin peak CXCL9 1stintron
1 CXCL11 15kb 19kb 2 CXCL10
EGFR epigenetic open chromatin 3
topologically associating
domain: TAD
EGFR CD8*T
EGFR CXCL9, 10, 11
EGFR MAPK
EGFR CXCL10
CXCL10 CXCLS9, 10,11

ICI



4 4 0 4

Hidetoshi Sumimoto, Atsushi Takano, Koji Teramoto, Yataro Daigo 476
Detection of neoantigen-reactive T cell clones based on the clonal expansion using next- 2019
generation sequencing of T cell receptor 3 complementarity complementarity-determining region
3
Journal of Immunological Methods 1-14
DOl
10.1016/j .jim.2019.112679
Junichi Tanaka, Yo Mabuchi, Kenji Hata, Rika Yasuhara, Koki Takamatsu, Satoko Kujiraoka, Akane 382
Yukimori, Ikuko Takakura, Hidetoshi Sumimoto, Toshiyuki Fukada, Masayuki Azuma, Haruhiko
Akiyama, Riko Nishimura, Toshikazu Shimane, Kenji Mishima
Sox9 regulates the luminal stem/progenitor cell properties of salivary glands 2019
Experimental Cell Research 1-12
DOl
10.1016/j .yexcr.2019.05.030
Koji Teramoto, Tomoyuki lgarashi, Yoko Kataoka, Mitsuaki Ishida, Jun Hanaoka, Hidetoshi 137
Sumimoto, Yataro Daigo
Clinical significance of PD-Ll-positive cancer-associated fibroblasts in pNOMO non-small cell 2019
lung cancer
Lung Cancer 56-63
DOl
10.1016/j -lungcan.2019.09.013
30
2017
66-71

DOl




14 0 1

Hidetoshi Sumimoto, Atsushi Takano, Koji Teramoto, and Yataro Daigo

T cell receptor (TCR) B next-generation sequencing (NGS) method for identification of neoantigen-specific T cell clones

The Japanese Society of Medical Oncology 2019 Annual Meeting

2019

Hidetoshi Sumimoto, Atsushi Takano, Koji Teramoto, and Yataro Daigo

The contribution of EGFR signal to immune evasion through chemokine suppression in human EGFRmt lung adenocarcinoma

The 78th Annual Meeting of the Japanese Cancer Association

2019

Advance Care Planning (ACP)

116

2019

115

2018




Hidetoshi Sumimoto, Atsushi Takano, Koji Teramoto, Yataro Daigo

EGFR signaling is a T cell exclusion signal in human lung adenocarcinoma

16

2018

23

2018

Hidetoshi Sumimoto, Atsushi Takano, Koji Teramoto, Yataro Daigo

Development of a new comprehensive method determining neoantigens with next-generation sequencing for immunomonitoring

77

2018

Hidetoshi Sumimoto, Atsushi Takano, Koji Teramoto, Yataro Daigo

Development of a comprehensive method determining neoantigens with next-generation sequencing for T cell monitoring

63

2018




Hidetoshi Sumimoto, Atsushi Takano, Koji Teramoto, Yataro Daigo

RAS-Mitogen-activated Protein Kinase Signal is Required for Enhanced PD-L1 Expression in Human Lung Cancers

American Association of Cancer Research, 2017 Annual Meeting

2017

Identification of candidate lung cancer neoantignes by next generation sequencing towards precision medicine

15

2017

Identification of candidate lung cancer neoantignes by systematic screening with next generation sequencing

76

2017

114

2017




15

2017

76

2017

(Teramoto Koji)

(10452244) (14202)
(Daigo Yataro)
(30345029) (14202)







