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Identification of the sub-population in human malignant melanoma showing strong
resistance to tumor specific cytotoxic T cells
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Although cancer immunotherapies have become one of the major treatment for
malignant melanoma (MM), only 20-30% of patients can show objective clinical responses.
Unresponsiveness to immunotherapies maﬁ be mediated by numerous immunosuppressive mechanisms that
inhibit anti-tumor T-cell responses. Thus, combined therapies that can reverse immunosuppression in
non-responders and identification of biomarkers for responders are urgently needed. In_this study,
we have identified three cell surface markers which could define particular subpopulation showing
resistance to tumor antigen specific cytotoxic T cells. Moreover, by cDNA microarray analysis, we
also identified the one responsible gene that directly caused this resistance. These results
indicate that these cell surface markers and the gene may be potential biomarkers for the prediction

of responders for immunotherapies and could be used as attractive therapeutic targets in MM.



CTLA-4

PD-1
T
PD-1
PD-1
CD8+T
PD-L1
CD8+T
(
)

(Yaguchi et al. J Immunol 2012)
(heterogeneity)

(heterogeneity)

18
PE
BD Biosciences )
9

(Biolegend

FACS(Gallios
(Beckman coulter )

FACSAria 11(BD
Biosciences )

T (TIL)

RPMI1640 10
FCS TIL
T

RPMI1640 10
IU/ml, Novartis )

(Yaguchi T et al. Cell Mol Immunol. In
press)

IL2 (6000

MART-1
T (CTL)
MART-1 CTL(MART-1-T )
(Johnson LA et
al. Blood: 114, 535-46, 2009)

T MART-1
.
MART-1-T (0.1-1x105)
(0.1-1x105) 96
24
IEN-y ELISA
(IFN-y )
MART-1-T 51Cr
(5x10%) 50 1 1.56
1 96 4
51Cr
MART-1-T
(51Cr )



MHC class | 1
NOG(NOG-dKO)
(Yaguchi T et al. Cell Mol Immunol. In
press ) Mel2
Mel2 TIL
TIL2 35

CD271 FACS(Gallios)

RNA  RNeasy(Quiagen )
(Clariom S
Affymetrix )

( )siRNA

siRNA(Silencer® Select siRNA Ambion )

qPCR

18 9
FACS 5

(heterogeneity) 5

4.7%

JoeoSs opis

heterogeneity

MART-1 CTL(MART-1-T )

CD271
MART-1-T
¢ 2

MART-1-T

6000

4000
= 2000
e

0

CD271+ CD271-

(pg/ml)

IF

2 cD271
MART-1 T 24
IFN-y
CD271 TIL
NOG-dKO
Mel2 TIL2
35 CD271
FACS Ch271
CD271
( 3 in vivo
CD271 CTL
-
CD271
60 &
= 50 . TIL(+) TIL(-)
go1 ° i
AT
S20{ , é 8
B 10 I—
s HLA-ABC
TIL(+) TIL() Gated of HLA-ABC* CD3-
3NOG-dKO Mel2
TIL2 35 CD271
FACS



) MART-1-T

MART-1-T
SIRNA
MART-1-T
T
10
Yaguchi T * (‘equaly contributed,
co-corespondence),  Kobayashi A%,

Inozume T, Morii K, Nagumo H, Nihio H,
Iwata T, Ka Yuyo, Katano [, Ito R, I1to M,
Kawakami Y*. Human PBMC-transferred
murine MHC class I/I1-deficient NOG mice
enable long-term evaluation of human
immune responses. Cell Mol Immunol.
2017. doi: 10.1038/cmi.2017.106. [Epub
ahead of print] ( )

Yaguchi T, Kawakami Y. Cancer-induced
heterogeneous immunosuppressive tumor
microenvironments and their personalized
modulation. Int Immunol. 28: 393-9. 2016.
doi: 10.1093/intimm/dxw030. ( )

Inozume T, Yaguchi T, Furuta Ff, Harada
K, Kawakami Y, Shimada S. Melanoma
cells control anti-melanoma CTL responses
via interaction between TIGIT and CD155
in the effector phase. J Invest Dermatol.

136: 255-63 2016. doi:
10.1038/jid.2015.404. ( )
29
26
3
( ) 2017
. , ,4-1BB
CTL
, 21 ,

10.

€Y

2017

44 Rising
Star Symposium 2016

20
2 2016

20
2 2016

79

2016

PD-L1 CD155 MHC

classll CTL
, 20
, 2016
Yaguchi T, Nishio H, Sugiyama J,
Iwata T, Kagawa M, Hayakawa T,
Tsubota K, Fujita T, Sakurai T,
Kawakami. Immune modulation of the
cancer microenvironment for
enhancing cancer immunotherapy
using small molecular drugs in
ovarian clear cell carcinoma. 74
JCA-AACR joint

symposium 2015

Yaguchi T. Combined cancer
immunotherapies using

molecular-targeting drugs. The 4th
CSI/JSI/KAI Joint Symposium on
Immunology(

) 2015
Takashi Inozume, Tomonori Yaguchi,
Junpei Furuta, Kazutoshi Harada, Yutaka
Kawakami, Shinji Shimada., Co-blockade
of TIGIT and PD-1 signals in
tumor-infiltrating cytotoxic T lymphocytes
is an effective antimelanoma therapy.,
40 ,2015

YAGUCHI, Tomonori
( )



40424163

@
KAWAKAMI, Yutaka

50161287

®
INOZUME, Takashi

80334853



