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Development of novel anticancer strategy by combining immunotherapy and surgery in
gastrointestinal tumors
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Memory T cells are well known to be critically important for host defence in humans.
Although they have been also suggested to play a significant role in tumor immunity, their
clinical importance remains largely unknown. In this study, we tried to reveal the
clinical significance of tumor—-infiltrating CD45RO+ memory T cells in several
gastrointestinal malignancies. We performed immunohistochemistry on gastrointestinal
cancer tissues including pancreatic, esophageal, and gastric cancer. Then we counted the
cells stained positively for CD45RO+ infiltrating into cancer tissue. As a result,
CD45R0+hi patients had a significantly better postoperative prognosis than CD45RO+1o
patients. Furthermore, the CD45RO status correlated with local immune activation. We
found that tumor—infiltrating CD45RO+ memory T cell has a significant independent
prognostic value in human pancreatic cancer, and also our data suggested that adaptive

immune response is functionally important in this fatal disease. Based on these clinical



data, we extended our study to examine several novel strategies targeting T cell negative
pathway including PD-1 and CTLA-4. In murine tumor models, anti-PD-1 and anti—CTLA—4 mAb
had a significant antitumor effect on the prevention of liver metastasis and established
tumors. Interestingly, the combination of PD—1 and CTLA-4 blockade displayed significant
synergistic antitumor effect and resulted in complete inhibition in almost all mice

Further studies indicated that the combined treatment of PD-1/CTLA-4 blockade induced
long—lasting and antigen—specific antitumor effect with resistance to tumor rechallenge.
Furthermore, we also evaluated the importance of a recently identified T cell negative
costimulator, B7-H3 expression. In human pancreatic cancer, B7-H3 expression was observed
in almost all patients. Interestingly, anti-B7-H3 blocking mAb had also significant
antitumor effect in vivo, similar to PD-1 and CTLA-4 blockade. A series of our studies
provide new insights into targeting T cell negative pathway in tumor immunity and suggest

that these promising strategies are potentially effective in human cancers

AT R AEHH
(AT : )
[ERESETN Al e 22 s
2009 4 1, 500, 000 450, 000 1, 950, 000
2010 4F 1, 000, 000 300, 000 1, 300, 000
2011 4F 900, 000 270, 000 1, 170, 000
R
I
&t 3, 400, 000 1, 020, 000 4, 420, 000

WFFE5r 8y« RS

FHir D53 F - fBE - SRREBIRES: - SRR — ik

F—TU— R AR

1. AFZERRAA 4 A D =

Bt DAL EOE ALY, M basrs
IZBWTH THZOME ERALNTND. — T,
RV 6 T DA BHIIBR X, FE IR
DREZRLTVDHIELHEETHD. LA
W5, A7 A TOHE LA I R A RELE 1
SRMEITIEF DAL, TNHDOFHRIIAETH
. R, e, MHERE, B E O iR tE
T EEFE L, IRIA Tl Tho THiIEB B IO

FHREOBME DR &S, HFREORINETHS.

L7=D3oTC, &5 T LD, Bilz
BRI D OREIRFIEORFS, FRICEFEIR
SRS OFESL BNV THD. AL, vk
TYAL AR (C BT 2 AL - B R OFZE L &%
2, TG B LU HE 07 OAF 98 % K J10Y
ATV, BRI EE T CET-. BrITh, THE
DO ARTEAL - Il CTHD BT/CTLA-4 <

PD-L/PD-1 #R#E&IZBE 32877050 A 72
L, ERRIMIE 383 L OGH BL e i v o nlREME
IZOXHELZ. b PD-1 %2 CTLA-4 &Vvvo
7= THlfE EOBRDOZFIROFIEE, T HIlRZ
FEAREICHabYE, U7 F LMk 8 DEE
TFRIBIRIEIZE - Th, ESHURISEME T Al
DAITIEE LS TS, EE2ME ERE s
[T A F D — 2L TEZLND. LIz
T, 2B 1 BRI E R L LT T 7t I
EIE, ZNETIZR WIS R A0/
HEMEDRN DD . FT- i DR F O,
TR AT —T MV -7 T R 7 &y
RS, RO % 72 AR R BEIC & - Chiied C
BB A S TWAZEARL TS, LvL,
ZNHDOEBEIZEBITHEE], HEEIZ OV TR
72+ SIITALHET > T, filr, TE
BRI AT —T MR, KEEICBWTHRE



K> TNM 43 #1215 Stage LIZIERIFRIC, B
D THOFREHIE T HEOEBR R E »
TRE, FEFICHEBEE. UL, $EFE O
REATHD. Fexr NN ETEBL TEX0%E
RENSERDE, (1) ATV —THIKEEEICD,
HEI5s & THERR S A £ T BRI - i
AN EER G52 B TS ATREME, (2)H
TRIEHE, BRIHATALE IZ X - T, AR —THIM
ZREBIICHE E CENIE, FOH 7 T4 E
MR BLOFHOKENLTZHEIND ATHE
P NHDDOTIIRVINED BT E ST,

2. DB

LSRR R A Z W=+ AW B X
DR FEIRRFHIED, FEEO AT —T M
JaRBDOEKEMNERBIOZOEFIZONT

BT 5. BRI, Wore, IHEfE, /iR,

B S O YRS AR Z IV T, CD45RO Yea 2k
HIEENIZEAE) —T MO DL EL,
it T, HREX, BEBEZNN L0
BRI AT 5. SSICFOFEELNET S
72812, T #IfA Negative Signal Té2 PD-L %
B, 5 ERZE DD RSz
Endothelin B receptor (ETBR) Z& 1., %R AT
IR ORI DWW THLETT 5. EHIZ
MR FRET T #iE, CD4+, CDS+T #lfins
DERFHILY, K HELEHE IR T 2S5
PR A LRSI DN T 2R B — D R
LU, b e i b L C, B iEE
ETNEANT, £ /70— VHUKIBRIC
FAPEE Y BB L ORI LB R B XL
OMEREANH S R A R, RS AT,
R 22 a2 EET 5. IR O B R
IR 2 ST R T A LA R B IEE T
5.

3. WHIEDTT ik

B SIS BIDIEENRE AT —T #ll
FHOMERE TR

e, mEgE, HROUIBREARZ VT, A€

—T #ifa~—A—&L T CD45RO Y470y,
ERLETT). ARV —T MRS NI e T,

PR, BRPBEFRR 7 L0 BEEIZ S
T L7, B REIEIC 31T DA RN O S5 50 %
B2 c RIS Db 0L bz,

B HLERITIT D T HIEE Negative Signal 47
FELOERRIE

HH T MM Negative Signal 4y + Tdh 5
TIM-3/Galectin—-9, B7-H3 122\ T HIREE A
W ERLEREROMRFI AT, A REehE S

DELNTZH DTN TR, BB R ML D3
BUZHOWTE FACS ICXEHTL, FE38, H5%%s,
TR T LM AT, BRIEREIS
NET D, JEBNATY—T MaORERE NS
NHD G F DR ELE WA T D& MREEL 72

W RSN IEE L B

WG PR A & - C Real-time PCR 1T\,
Perforin, Granzyme B, IFN-g, CCR7, #&-f&Y-1
Nty reliAy, BERTEDORBLE T
9%, LakoOEENEE T Mgt 72y be T
HHPE Negative Signal 731 & Z LD RFT %R ETE
PEDBIEIZOWTHREIL, T — XD HEfF )%
1T7-o7-.

PLEDHBIZOE, BRBREZ VT, IERA
o990, HLGEEE BT D EROE
P50 M J6 JSOMIE IS 00 i T 90 %2 (M RS A 4
RRITHH 5. Zhi2dy, B ToZ
DERZWFEHNIALNET LI HIFELE.
Z D5 RS, IBFIE LRV F LR T 250
LT, BRI ROKIAZEAT T

4. WF7ERE

B HERRICBUDEGENREATY—T Hiia
LD RERE R

[, s, BEmOUIBREARZ HWT, AEY
—T fifao~—7A—&L T CD45RO Y47\,
AEY—T Mifa AR BLRED 2 BRIy
TCRRTLRE R, AU —T MRS N
DL EL T4, BRI, BARBEZNIKR &
DONCAH B2 BLEZ RS, FEEICB DA
V—TMlaD BRI ERZRNAGNE ST, 72
bbb, BERANCRELIZAT)—T Mo
WOBHLDIEE, itk DT % IZBAFTHY, HRHD
AEICHHIESN THNDILERBRTLHT — 2N
EHHNTZ. WO EIEIZBWTI, 258 E
FEATIZC, AEV—T MIFED L EIMNL T 14N
LB EBHIA L. R OG0T
PEEGLFABAL .

BRI, BB IV TIE, 4l MR,

WEFT S, VR, Vo " ElnB O A, Eigis
BV VERTE, IRERBEO AR R R LR
A B W CTHE BRI B 2280 0o
7o Wik 2AETFRBIOEFRAFRIIB N
T, WEEMICE BB N A 54, CD45RO+hi
FEOTZITHEBICRE TH-72(P=0.006). 1,

3, 5 AEDAAEZR|E, CD45RO+hi HE Tl 86.8%,

60.3%, 45.1% TiHHDIZ% LT CD45RO+o FET
1%, 62.7%, 32.8%, 24.3% Td - 7-. CD45RO+hi
BECI, lo BREICHEL, MHIIEMNAEICS
Ho72(P=0.036). FFFEEALRITIE, Vo HiF



FEIER, BRSPS B 3 U T RIBR D fG 5
TdH-7-(P=0.048, 0.039) . LA BT CTIE, T
K+, N [K+-, CD45RO+ status 23T T14[K
T Thoto. BREEIZE W TGN
CD45RO [GIEATY—T HilaEk D 5N, 1k
® TNM KW F-EIFTMSZ L 7= F % KT Tdh o7z, A
FY—T #faz e U B0 RS, &
B O, 3R E ORI BB 5
ERLTWDIEIVRBINT-. SHICHBICK
WL, SR CRRBR L 7= B YIBRER] 101 41%
KR EL CIRBRORRFT 2T 7o/ 5, BRI
BT, 2 BERICHAL 2 FRICBIT DT
HoNIehoTo. — ), EATETIL, 245
BIOEEIRAEFREY, CD45ROh B lo
FELILE L CHEICR I TH - 72(P=0.01,
P=0.02). ZEEMHTIZE T CD4SRO+FEEH
DT BION JF-LEHICH BARMN T4 1
Td-7-(P=0.04). ¥£7=, CD45RO+AEV—T
e & B 55 oD i S X OV IR 8 & oD B A AR
L7-&2 A, HEfTHE TlX Stage, R, UL /R Hi
5, Vo N REBBIOMEMR I A B
AR~ &5IZ Real-time PCR Z AW T
CD45RO+AEY—T il e L E 55 J7) T D S i i 24
[ZOWTHRBIL72EZ A, hi BEMS lo BELERIRL T
HEIZIFN- v BELEOHE 2D 72(P=0.02).
ENET BB W TSR IE CD45RO [ A
EY—T I B L OVES RS N R R
EHOZENHALNER ST, PEREICB W THIE
ERERDFE R, AR SO,

B H 2SR5 T MR Negative Signal PHE
(X DIE TR PR IS

CT26 ~m7 AWM L A4 EF L% T, H1 PD-1
BLUPL CTLA-4 [ETUROHUEESE R d X
ORAEY— IR EREA MFLT=. <7 R in vivo
ET /LTI, PD-1 BXLO CTLA4 HiikoO 4 H
M 5 XD, BRI ME R B 5,
S5 [AIREBH L K0 AR R O PUIE 15 2D FL 358D
BI-. E£7- PD-1/CTLA-4 [RIEPRET, #eSE
L= IRV CH R 72 b a7~ L, 80% LA
EO=TATB O TREIRMHCRZFHE LS.
G Yuth =2 Real-time PCR IZXVIETLT-6GE 5,
PUAREE 513 CDS+T M E 5 N iR 2 et
JS AT IFN- v , Perforin &4 &2 FH-SE7-.
EDOREF, FUR OGRS 20 5 & ey it 60 28 16 2
DOIEMALEDBE P RS-, £72, CR 235
LT AICENT, 100 H % ICHEEEA
BERRL 7225, CT26 HEFEIT 100%4E 25 L)
S72IZH )59, 3rd party fEEII EEEL
FEARIZAEL, SRR R AT —T #
23 in vivo IZBWTHEEINT-Z LN RIBIN
7=. EOIZHTRTD PD-1/CTLA-4 [HE M EEY)
FRt& DI AE A EIISIL, PURH R 512X

DAEY—T MR OSGEEBCHE SN2 EDUR
BEn7-. Fxr NINFETIToTEINHIN
AL =g W) —F LU TO—E DO TR
1%, ENMHT CTLA-4 HLiR<o8t PD-1 HUiRiIZ LD
HHREA LSRR RIS O A k2, A€ —H
JDH TS DX R LD THS.

5. FreRFEinLE
(BFFEAREEE . BFSE 0038 B OV HERTF 7812
=Ny

UdEREam ) (B2 44)

1. Enomoto K, Sho M, Wakatsuki K, Takayama
T, Matsumoto S, Nakamura S, Akahori T,
Tanaka T, Migita K, Ito M, Nakajima Y.
Prognostic importance of tumour-infiltrating
memory T cells in oesophageal squamous
cell ~carcinoma. Clin Exp Immunol.
2012;168(2):186-91. doi:
10.1111/j.1365-2249.2012.04565.x. A .

2. Yamato I, Sho M, Nomi T, Akahori T,
Shimada K, Hotta K, Kanehiro H, Konishi N,
Yagita H, Nakajima Y. Clinical importance
of B7-H3 expression in human pancreatic
cancer. Br J Cancer. 2009;101(10):1709-16.
B

FERER] G144
1. E HEZ, sFT O BT E ST/ ]
BN EDHTRLE L s TR IR O AT REME,
18 Bl B A yH fb 2% B & % & @ R,
2010.10.15, ik

2. JE Mz, FEEEERFFLAATY — IS IS
KBTI o FRIE D AT REVE & DR IR
WE, 65 [ H AT LA/ AR R,
2010.7.14, TR

3. [E 2, HEAMEE LRSI T DR
TRIRIRIE S L COAEY) —THIIOE %, 4
110 [B] B RSB 2 @ W) 7 il 4R 2
2010.4.8, &5 =

4., Sho M et al. Prognostic significance of
CD45RO+ memory T cell in pancreatic
cancer, 40" Anniversary Joint Meeting of
the American Pancreatic Association and
Japan Pancreas Society, 2009.11.4, Hawaii,
USA

5. [ M, WL DS, PR
AE Y —T N O B R 1 3 28 Lo BU 16 ¢



BRSO FTRENE, £ 47 (8] A AETRIR SR
WS, 2009.10.22, fik

6. [E Hz, HLaEIZRT B EENIREA
Y —THINRO KRR EZE, 55 95 5 H AW
{b#R P4, 2009.5.7, FLIR

7. Yamato I, Sho M et al. Clinical importance
and therapeutic potential of targeting B7-H3
in pancreatic cancer. American Association
for Cancer Research. 2009.4.18, Denver, CO,
USA

6. AFFERERR

(D) WFgefs
M HZ (SHO MASAYUKI)
78 B IRAST R B R 5 - [ 550 - e
TFgeE 75150364063



