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FIET = v 7 ™A MEFEA] BT PD-1 Hufk72 &) DNEMERAEZ XU D &3 552 O AETHIF 7
BRI Z R L, DARIEIFRIEDNER ZED TS, LNLRBNRG, EF = v 7K1 v MEEFANZ X S
IBIRTIEEN S OO ARIEICB N TH a2 5 BF CHRRIEDRD T, IBREIRE THIT 5
NAF~—H—DRES L ITHHRONHBEEORBNEERETH D,

o ENHE O HIAEE T MlIX, 224 (B Q) HURRRAY CD8+T Ml dfEMAL 28 L, 5EF = > 7
RA > Moy (CTLA-) B2 BT RHEINR 7 = /) 2 A 7% b O R ALFR R AR CD8+T il Zfa &+
% (Maeda Y and Nishikawa H et al. Science 2014), Z L5 OAIGENE T fMldiX 5 7 R h— AED 7=
D, BARFTITT A F—=2 2200 <. DARERIEDIRFER EAOHBEZ L OB ARPBTO
CDS+T fIZE DI F R O T Mg Lt 7 % —(TCR)D M (L X T WA X) Offi/MIBIS LT\ 5
(manuscript under preparation),

—Ji. TCR O L/ b7 A X3 T hMfiNT 2, DABFEOLZINERTHDL Z L 2WHrD & M
AJRFTCD CD8+T MM E DEARME A e O L BTG M 2 H95R 3 51213, HilEE T Milao = ho—
MW KD RRENET 7 = 7 & —T MIREHEOHFIMZ T, FIRTD TCR L X h 7 A XADEHE LB
ThodZENTBEIND, LLEXYARFIE T, TR ZFAD FROTF r > »rFF—EREFIC LD
M T Ml RO 7 =7 & —T Mild~0O%, LIS PUEGEELZ ~ 7 AET7 VTl LTz, F
2 X F—EREANC L B ARFTOHIEYE T MRAREAIET L, 21U & bR WEEEIHO M
FIRAHHND ZENREN, =7 =27 Z—T HROEL RO bivie, —FH T, Fri v —EilE
FNCHEHIWED G G B S e o7z, & HIcF n i v —EHERFR G DR 2 Bat LR, 5t
PD-1 fifRICiE LC, Fr v o3 —ElHEANTEMNICR G T2 ENRMNETH DL Z ERF LI
705 & L BT, BEENREE DN S S A A~ — T — 2B 5 Al REME S R ST,

FETF = v 7R A  MHFEAIDZ < OF 3 HERERTIL, 75 bl ETiEHt PD-1 Suik b5kl x4
DENPEDRTTT D, ZAUTIEICHES T Mla L /N R T A ORI RRET = v 7 R A MEFANC
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% PUEIS I A O R A HE T 2 BERO—> L E 2 i~ v A& AW TR Liz, 2 o0< Y
AET T, TCR L X b7 H A XOHRIS L OGUES R A~DRE LT LTz, ¥4~ 7 A TiEH PD-
1 PUA G &0 BUESHEE (ESHEN) 25380 60 oo, I~ 7 2 TidHt PD-1 HikOIak%)
REEFI LTz, UL, MR T Notch v 7 F Lz iS5 & TCR L% k7 4 A XD RN E1E
25L& LB, i PD-1 HUROFUEGENE (BEE/ ) bS5 2 ENH LN LRD | FillE TOR
T = v 7R A v MERNER & OOF LD ATREMEA R S a7z,

Immune checkpoint inhibitors such as anti-PD-1 mAb show enormous clinical benefits in various
types of cancers including malignant melanoma and lung cancers, emerging as an attractive cancer
treatment. However, as the clinical efficacy is limited in 20-30% of treated patients even with
combinations, cancer researches to identify biomarkers that can predict responders for cancer
immunotherapy and to develop novel effective cancer immunotherapy are urgently required.

Regulatory T cells (Tregs) with immune suppressive function inhibit CD8+ T-cell activation with
self-antigen specific and rendered self-cancer antigen (Melan-A)-specific CD8+ T cells anergic (i.e., hypo-
proliferative and cytokine hypo-producing upon antigen re-stimulation). As these Treg-suppressed CD8+ T cells
easily fall into apoptosis, tumor infiltrating CD8+ T cells are suppressed by Tregs and fall into apoptosis, resulting
in decrease of CD8+ T cells and their TCR repertoire which are critical for anti-tumor immunity.

Additionally, TCR repertoire size is reduced with aging. Considering that most cancer patients are elderly people,
it is necessary to recover the diversity of T-cell responses in addition to Treg control in tumor tissues. In this study,
we first examined the influences of tyrosine kinase inhibitors (TKI) that control the downstream of TCR signaling in
Tregs and effector T cells using murine tumor models. TKI reduced Tregs in tumors and activated effector T cells
resulting in inhibition of tumor growth. In another tumor model, TKI did not show the significant reduction of Tregs,
indicating the importance of tumor microenvironment of the TKI action. Additionally, longer administration of TKI
compared with anti-PD-1 mAb is required for optimimal anti-tumor effect, suggesting an important clue for clinical
application of TKI.

Clinical trials in immune checkpoint inhibitors have revealed that clinical benefit by immune
checkpoint inhibitors compared with control chemotherapy is reduced in older (>= 75 years old)
patients. We hypothesized that this impairment of clinical efficacy depended on the reduction of TCR
repertoire with aging. In two mouse models, we examined the association of TCR repertoire and anti-
tumor effect by immune checkpoint inhibitors such as anti-PD-1 mAb. While anti-PD-1 mAb induced
tumor regression in young mice bearing tumors, the anti-tumor effect was abrogated in aged mice.
However, when Notch signaling was enhanced in the thymus, TCR repertoire size was recovered,
resulting in the synergistic anti-tumor effect by anti-PD-1 mAb. Therefore, combination of immune
checkpoint inhibitors and reagent recovering TCR repertoire is promising cancer immunotherapy in

elder patients.
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