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Summary

The patients with hepatitis B or C based liver cirrhosis are at high risk for developing Hepatocellular carcinoma
(HCC), and HCC patients treated surgically or by other therapies are also at high risk for recurrence. As a result,
the prognosis of HCC remains poor, and new therapies for the prevention of cancer development and recurrence
are urgently needed. We previously reported that glypican-3 (GPC3) was over expressed specifically in HCC. In
this report, we found the HLA-A2 or HLA-A24 restricted GPCS3 epitope peptide, and investigated whether these
peptides could induce GPCS3 reactive CTLs from the peripheral blood mononuclear cells (PBMCs) of HLA-A2*
or HLA-A24+ HCC patients. We used HLA-A2.1 (HHD) transgenic mice (Tgm) to identify the HLA-A2-restricted
GPC3 epitopes. We found that these epitope peptides could induce peptide-reactive CTLs in about 50% of HLA-
A2+ or HLA-A24* and GPC3* HCC patients. Our study raises the possibility that these GPC3 peptides may
therefore be applicable to cancer immunotherapy for prevention of cancer development and recurrence of HCC.
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Patients Age Gender State of tumor' GPC3 expression* CTL induction**
Pt-A2-1 80 F Ma + +
Pt-A2-2 72 M I + +
Pt-A2-3 67 F it ND +
Pt-A2-4 54 M I + +
Pt-A2-5 57 M I ND —
Pt-A2-6 66 M I - -
Pt-A2-7 54 M Ma + -
Pt-A2-8 73 M it ND +
Pt-A2-9 68 F Ma + -
Pt-A2-10 54 M it + -
Pt-A24-1 60 M IVa + +
Pt-A24-2 57 M Va + -
Pt-A24-3 75 F Ma + +
Pt-A24-4 59 M Ma ND +
Pt-A24-5 52 M IVb - -
Pt-A24-6 65 M I ND +
Pt-A24-7 61 M I ND +
Pt-A24-8 74 M I ND -
Pt-A24-9 59 M Vb - -
Pt-A24-10 69 M Va + -
Pt-A24-11 72 M it - -
Pt-A24-12 61 M Ma + +
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DY 7t Hh A4 EE{LF T —#l8 Qymphokine - acti-
vated killer cells : LAK)#ifiz, EHEEE ) >33k
(tumor-infiltrating lymphocyte : TIL), ¥ M HEALHM
4 (peripheral blood mononuclear cell : PBMC) % v
7o EEF SRR, BHRMIN (dendritic cell 1 DC) 7 2
FURE, « -7 P TuF4 Y (AFP)HkRRTF N
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BRATASPANENTRELSEME SN TEY, &t
RTEOHBAUSRET ST WS,

@) FEb AIREEHE Glypican-3(GPC3)
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¥ — AL S & OHFEEICL Y, PARE
FEDAERZBITS DNASA 207 LA RITT— 9%
AT, FfilEssA (HCO) HRMICERIE T 5 BI5F
& LT Glypican-3(GPC3) #RE L7z (BOA).

1) GPC3 DHaE

BRSO Glypican 77 3V —i&, HETFToOLZ
56 MEIHME IR TWAS?, GPC3 &, 580 7 3 Bk
5% % 60 kDa @2 7 EABIHESUSH SN o 72K E
HE T, C KD glycosyl phosphatidyl inositol (GPI)
TYA—IZEDRBEARICESLTWwA. Pilia 54, X
Yt R (Xq26) EBEEBTHLIEANED—DTH 5,
Simpson-Golabi- Behmel fE#%# (SGBs) I2B W T,
GPC3 DEIZFEREZWMEL TbH. F7z, GPC3 /v
777 b ATH, SGBs ERIFRICEXR LR EDRY
MARTZENRE SR TWS, GPC31E, HAHEDIE
EATIIMME IR LY, H2VRETREI—VAD
FHICHENDH D EHMESIN T AHY, 4, GPC3 2
TEHEADPEE Wnt LHEETHIELICED, Wnt ¥ 7
FRiEEL L, B A ORI EET 5 2 &A%
EINTWBY,

2) HCC P AMRICH TS GPC3 DRI ELIEE~Y —
H—ELTOERM

bhvbhid, GPC3 BIZTFORBEEDED, F0OHEME
FEWTHAIEOEEOEL LTHBERTWAEDIE D
% RT-PCR ¥, 72 6 UTHARNIE 2B 5 REMEIL

58(148)
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FEMPAREHOTHER L (EOB, C). AL,
JEIRHNCBWT GPC3 2 BT AP MAEBRER L2 %
h, HCCICBWTHURERT 5720, GPC3 EAMAR
BMEAEE L ToMBEER LA, HCC BEDH
40 % DI I TEYE GPC3 2SR S h B 25, BE A,
BHFE, FOMoFRETEEBRBEIRT,
HCC D~ —h—& LTHERATHAY. F/HCCH
Beffid, i GPC3 AR T 52 s, BEMROH
EL EOBRADOIGHEMHESNS.,

& NEBREEEDT—Fy & LTOD
GPC3 OFERt

1) ¥ RCH T BIEEREOENR

ZEROMBBEREEST ChTwaZ e, LI,
ZOHBBANGREIUR GPC3 25, M 2 EE IR
Bl Baro ey ATk LA:. BE
AND# 60 %A T 5 b HIMEKPUE (human histo-
compatibility leukocyte antigen ! HLA) BIZFDEW D
—DTHDH HLA-A24 &, BALB/c T ADI T A1
SFOKNKEET BRTF FOREEF— 713, FE
WKEMLTWwa I edbhroTwah., I, &Y
7 AN GPC3 T, 73 /BREFIOLVVT 95 %LULE
DFREVY—2BOLI LML, B ETTADGPC3
T7 I VBRI EI—H L, HLA-A24, K¢ DOWw
THICOHEET D EFHEN S GPCI HREDONTF V&
FER L. TOXRTF FiFHEREIRME (bone
marrow - derived dendritic cell : BM-DC)IZE# L T
BALB/c v 7 RIZHELTHTAILICED, K
FIHEA L CHBGEN T MR (CTL IR S5 (K
WEME)CTL m € b~ 7T F FEEE L7

ZOIYE =T RTF FREFLEZBM-DC 775V
RPN FRRICIES- L7 BALB/c ¥ AT, a v
PO — VBT 5 GPC3 HH < 7 ARG AAIRARD
WS ERICHR SR, oY b7 RTF Fid
HLA-A24 12X > THRRI N,  PTHHEEKIZCTL
IV TR BURENSH L E B,

T, A B, v YA GPC3 HBIZTFEALIY
A ES flifa & 0 5 GEFE U -8 KM (ES-DC-GPC3)
BRI L7z, ES-DC-GPC3 %<7 RAIIRETEI&IT

SFHIER vol.6 no.2 2007
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GPC3 mMRNA DHIRSE
(EREMTHEDL)
o
L.l

J—

28 O HLA

GPC3 mRNA DFIRE
(EBEETHEDLH)

frfaniA IER
20EN R

iRl 1 2 3 4 5
BPABE TNTNTNTNTN

T DAEB. N IEDAER

E® HCC20 fIohAEE, IENAES RUBIETIEEESICHITS GPCI EnFFIED cDNA ¥4
o007 A5 —49& HCC HEBICHBITD GPC3 mMRNA BLUBHEDHFIHE (Nakatsura T et
al, 2003V & 0 2255 )

AHCC BE 2060 A & IENABRICBIT B 23,040 I OBIETF ORI & HEWRE L, &5
RO 4R e BESOEFTEKRICIBCT, SRETFORE I 714 — V2RI L1,
GPC3 i, JFHEATAEE 20 Bl 16 BITH AT JEVATMOFEIRD LAY S5 UL E(F35 396.2) C, B
BRMREOMES L UBRICEET AUME, BLALYORADTFEBSICEELED LV,
FABBERESL - FYA28ETFTHo 7.

B : HCC #Ek DD AER(T) EIEA AN 12 BT 5 GPCImRNA OFIBOA S RT-PCR EIZ &
DHRETL7:E 25, PABIIBVWTOA GPC3BIEFORELED.

C I HCC #2817 % GPC3 EHE DR %, L GPC3 Hifk & v 7= RIE ML S 9 IR AT 12

L DREREL 7.

£V, in oo 25T GPC3 ¥ RA 2 CTL A5 5
n, BN/ GPC3 HEATA MR OB & A3
HEhsZ&e@E L.

2) HCC BEICH T B IEEREDREN

ARADHLA -7 5 AT MIEETOI B, HLA-
A24(A*%2402) (T HAANDH 60 %HHiAH L, HLA-A2
(A%0201)13%) 20 %A FHAET 5B, HY SNI-KEIE
FThHbH., ZITL eI ADGPCIIEFEINST
I VBEHIZ B DORTF FT, HLA-A2(A*#0201) 1

R G

HaETHEMEIND GPCIHED 9~ 10T I/
BhrohbTF Fe BERBRLE. 05 b,
HLA-A2 s 5 v ATV x =y 7 =<7 A(HLA-A2Tgm) |2
bM<, GPCIHREMCTLEZFETELE b=
~RT7F F% ELISPOT 7 v 24 WX THRET A Z L I2 &
D, XTFFA2-3:GPCurm ZEEL. E51C,
O GPC3 A2-3X7F Fax &R L7z BM-DC T 2
E e L7z HLA-A2Tegm T, TEREF K, KW,
O, W, B, B ICBWTHCRESIZELTE LT,
FOREWAITREE SNz,

vol.6 no.2 2007 59 (149)
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6o (150)

RO HLA-A2H3WE HLA-A24 B HCC BE(ENENPL-A2, Pt-A24)D# 50%ICHBL

T, GPC3$#EMIE CTL H

BTz, (Komori H et al, 2006" & ) 20255 )

Pt-A2-1 80 F llla + + +
Pt-A2-2 72 M Il + + +
Pt-A2-3 67 F Il ND ND +
Pt-A2-4 54 M | + + +
Pt-A2-5 57 M | ND ND -
Pt-A2-6 66 M | - - -
Pt-A2-7 54 M lila + + -
Pt-A2-8 73 M Il ND ND +
Pt-A2-9 88 F llla + + -
Pt-A2-10 54 M I + + -
RO GPC3 CTL
%\% FEo R HEES DFEH2 DEERs DRI
Pt-A24-1 60 M IVa + + +
Pt-A24-2 57 M Va + + -
Pt-A24-3 75 F llla + + +
Pt-A24-4 59 M lla ND ND o+
Pt-A24-5 52 M Vb - + -
Pt-A24-6 65 M ! ND ND +
Pt-AR4-7 61 M ! ND ND +
Pt-A24-8 74 M i ND ND -
Pt-A24-9 59 M Vb - - -
Pt-A24-10 69 M IVa + + -
Pt-A24-11 72 M Il - + -
Pi-A24-12 61 M llla + + +

1 TNMIOBEZRBLE.

X2 REREEAVT, BEBEEEOESHEECOBUTHRREHEUL.

X3 RERECKIDEPRESINCEGIC, ERSD YL

%4 GPC3 R HCC Mgtk HepG2 |ITN g DRIIMEEEMNS, E/T H 20 T 20% MERRSNTBEIC,
CTLZFBTEC ML

100~

BEOAES (mm?)

~N
o1
I

a0
(@]
i

n
o1
1

YO NOD/SCIDVDA
AR - SK~Hep-1/GPC3

—O0— HENBEX(=4)
—O— HIVFEE CTL flifgsk (n = 4)
—@— GPC3FE CTL itk (n = 4)

CTL DA8HEM

0O 5 10 15 20 25 30 35
B AR R DB

H@® ®EFRRVYIAICEBELR GPC3 REE b HCC MlEKICNTIE M CTLEFRE

BEEOFME (Komori H et al, 2006° & ) 0 Z51H)

NOD/SCID ¥ 7 ZADEERDO KL TIZ, & b HCC #ifatk SK-Hep—1 |2 GPC3 &InT % 5
IS/ SK-Hep-1/GPC3 % 1 X 107 B L, BHEZIHEIIS X SmmOKES
Wl o-BlE, FOSHHEEM%E 14 HE)ICCTL 2 8 X 10718, F2@ivik5 L
72. HCC #£E® PBMC % GPC3 LV =7/ RT7F FCHIB L CHE L7 CTL 58
(B &, 2> ra—nELTHYVIZY b=7RFFFTCHFELL CTLHSH (L), £
HMEEKOAEZRS LAZBO)OSHWIZTRET L L, GPCIFRN CTL ST
Oy b VBB, FERIESOBBEIE & hTni,

SFHfaE#E vol.6 no.2 2007
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HLA-A2 #3E CTL =¥ b — 77 F F GPC3uus- 15
&, H-2K'(= HLA-A24) ¥3E CTL =¥ b — 7 RT
F F GPC3ums-ss & VT, HLA-A2 7213 HLA-A24 V5
o HCC BH D PBMC 205, R7F FEEH CTL ©
FiME Rz, ZORE, GPClurme T F FE VT
HLA-A2 Bt GPC3 B HCCEH 104 54D
PBMC LD, £/, GPC3uwsas X7 F FEJHWT HLA-
A24 Btk GPC3 Btk HCC B 12 & 6 %0 PBMC &
D, &CTL ¥ b—7ITHERNR CTL 2 FHETELY
FO).

¥ 512, NOD/SCID < 7 12 GPCS #&izF % il 5
BHEE7-v  HCC Mlatk SK-Hepl/GPC3 % B TR 4#
LTHEFSEHIC, HLA-AH#RELE b— 77
F ¥ GPC3u-1:2 H B W HLA- A4 o ¥ b — 7
ARTF F GPCus-s0s TR T B Z &ITL Y, HCC BE
®» PBMC L h#FE s b CTL #% BIRESHC &
DFRFHRELS. GPCIZYE =T RTF FTHEL
CTL #%#%#5 L7z NOD/SCID <7 ATlE, 2> ha—
Vo T il 5 WIdEBAE RO THRS LIRS
HBLT, AEZL b TEBOMBIHISEHES
720 (R®). BAE, ENAFALY ¥ —3EKRICT HLA-
A2 % B\t HLA-A24 BtE D HCC BEEZFRIZL T,
INBDRTF FEAWLSAREREORKRE 1 R
BreEMAPTHB.

© BHOhIC

GPC3 Hisk o CTL T ¥ +— 7&, HCC D REHRED
oy =2y e LT, F0OBKREHESEFEISRA.
A DIERBHTIT B 72 0121%, SRR AR
BEDL =) — %N THIENFEENE,. GPC3 At
Z0 128 LT, HCC DHEREB L UREHILICHFS T

SFHMRIEE vol.6 no.2 2007
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G B EPUE Glypican-3 2 E L7-E T 7 F Vg

*V g A hoo NOFRRDE R AP RERETE - LIRS RF, TE It A v v — dURE - BKIIR Y &
B A KR KBRS - S s

/J\;.EE %:.Z*l rpﬁ ;;gjm*z i#f S k12
B BT WH ORIET B R

Sy e

&

&

ot

EE bhbhid, Glypican-3 (GPC3) MM (HCC) ERBTA2HBEREERETH Y, Mg
- H—E LTHBTCHHIE, £72BALB/c 77 AIC GPCIHIED R T F K& Gl L BHikdile % taiEd
HE, GPCIHBEEOWMBIAHN AL LEHMEL TS, §ll, ¢ CTL 25T 5 GPC3 Hi%E®D
HLA-AZ H 5 Wi HLA-AU R =T RTF FERGEL, b FH T HCC BE oAy Bk
(PBMC) 2* 5 GPC3 X7 F FIERMHMEEW TV » 233k (CTL) #FETELH0EIERE LA, HLA-
A2 Bt GPC3 B3k HCC B PBMC £ W GPC3u4-152 N7 F F2HWT, 845455, T/ HLA-A24
FEYE GPC3 154 HCC 85 PBMC & 1 GPC3298-306 X7 F Fe T 6&h 4505, $CTLE b —7
RN CTL2EETE L, /2, IN6OCTLIENOD/SCID =7 AZEHI L7, GPC3 2 HBIT s
M HCC ik I HIHI L7z TG DERED L, GPCI KO TF FiE, HCC BEORIFEREOH /2
Y=y PELT, ZTOBKGEMIETE 5,

(Biotherapy 21 (1) :62-68, January, 2007)

ldentification of CTL Epitopes of Glypican—3 Useful for Cancer Immunotherapy

1.2

»

Hiroyuki Komori*', Tetsuya Nakatsura®?, Yutaka Motomura™
Toru Beppu™', Yasuharu Nishimura® and Hideo Baba®'

*'Department of Gastroenterological Surgery, Graduate School of Medical Sciences, Kumamoto
University, *zlmmunoﬂverapy Section, Investigative Treatment Division, Center for Innovative
Medicine, National Cancer Center East, “*Department of Immunogenetics,

Graduate School of Medical Sciences, Kumamoto University

Summary

We previously reported that Glypican-3 (GPC3) was overexpressed specifically in hepatocellular carci-
noma (HCC) in humans, and it was useful as a novel tumor marker for HCC. We also reported that the
pre-immunization of BALB/c mice with bone-marrow-derived dendritic cells pulsed with the H-2K%
restricted mouse GPC32es-30s (EYILSLEEL) peptide prevented the growth of tumor expressing mouse
GPC3.

Because of similarities in the binding peptide motifs between H-2K® and HLA-A24 (A*2402), the
GPC3208-306 peptide thus seemed to be useful for the immunotherapy of HLA-A24" patients with HCC.
Therefore, we investigated whether or not the GPC3208-305 peptide could induce GPC3-specific CTLs from
the peripheral biood mononuclear cells (PBMCs) of HLA-A24 (A*2402) " HCC patients. In addition, we
used HLA-A2.1 (HHD) transgenic mice (Tgm) to identify the HLA-A2 (A*0201)-restricted GPC3 epitopes
to expand the applications of GPC3-based immunotherapy to the HLA-A2% HCC patients. We found that
the GPC31s-152 (FVGEFFTDV) peptide could induce peptide-specific CTLs in HLA-AZ2.1 (HHD) Tgm
without inducing autoimmunity. In 5 out of 8 HLA-A2T GPC3™ HCC patients, the GPC3144-152 peptide-
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specific CTLs were generated from PBMCs by in vitro stimulation with the peptide. The GPC3298-308
peptide-specific CTLs were also generated from PBMCs in 4 of 6 HLA-A247 GPC3* HCC patients, and
the inoculated CTLs could attack the human HCC tumor mass implanted into NOD/SCID mice.

Our study raises the possibility that these GPC3 peptides may therefore be applicable to cancer immuno-

therapy for a large number of HCC patients.

Key words : Cancer immunotherapy, CTL, HCC, Glypican-3 (GPC3)
Address request for reprints to : Dr. Hiroyuki Komori or Hideo Baba, Department of Gastroenterological
Surgery, Graduate School of Medical Sciences, Kumamoto University, 1-1-1 Honjo, Kumamoto 860-8556,

Japan

iU oI

MR (HCC) BB, FkBLUOTY
THENIBWTHKA L LTHALTwA, HCC
AR D BRI R AR Y BT D PR R
ZIETHY, L, HRHEISHEL LT O
DR 2 FYEHECHEBEEOBRE /-
DICEN R FLEOELIPZE T N5, Glypi-
can-3 (GPC3) X HCCIZ &I, EHRED
y—4y b LTHREHLAERIBERETH 5,
bhvbhid, HCC 123§ A2 REHEOH -4k ¥ —
o FPELTGPCIIZHRL, ToHHMICL
THIBEIRRBRZ T L, BIRARLBHGHT
THsY,

I. HCC IS ¥ 2 R&EMEE

YN %, HRABEICBITS HCC D&Y
B HCC Wi \Z B\ MR IbFHiEL, K20
FEELIZH B, HCCITH§ A HIEHEICDOVT
b, 1990 4 1€ £ D lymphokine activated killer
(LAK) cells, tumor infiltrating lymphocytes
(TIL), peripheral blood mononuclear cell
(PBMC) % w7 #FRERE, DCI o F >~
Bk, AFPHIEANRTF VT o F VgL ERA
LNTWBY, KRIEHEMNREREE UTHLS
NTwaw), HCC LB W THRE T MR
ML ZBERESINTE Y, Kk TZOHH
AHE s hTwa?(F1, 2),

0. #HREREERE (GPC3)

bhvbhit, JHEAZERBFNRFe 4 A
AT >~ & — O S & oIFRIRIZEIC &
D, FEIE RO cDNA 4 7 a7 L A

152

ZHWTHCCHRIWIZEBER T LBIZFELT
GPC3 %2R L7 (81).

1. GPC3 MiEE Li%kE

&K D Glypican 77 3 ) —1i%, AT T
DL AH6HEABE I TWEY, GPC3 i,
580 7 I /EEN SR 560 kD DI THEEIIA
NS VBT OT A7) H 2 OBSUSEI b -
TZEERAET, CEMMPGPI7T Y —I2XhiE
TIRIZH 4 L Twv b, Pilia b i3, X &4
(Xq26) EEHHEBTH 5 HE A DO —HE Simpson-
Golabi-Behmel #ETH (SGBs) 28w T, GPC3
DBIFERZHREL TS, 7, GPC3 /v
77 b ATYH, SGBs EHBRICE KL &
DEJBVEZRT I EMbhroTwb, GPC3 Dk
B LTk, »aMEolmEHile ¢k % M L
720, HBEVWETREF—TRIZHEND B LR
EhTwaY, ¥4, GPC3 I 7 &K M A %
Wnt E&EAT A EI2L ) Wnt signal % %4k
L, HCCoMhlizR#ETAZ LN HEI LT
37,

2. HCCHEEICHT53 GPC3 D&EHE

bhbhik, BEFOEBRBNED, FOHEIE
FEDTHAIEAHEOEL LTIMEATWVS
PEHED % RT-PCR B:74 6 ISR ICBIT A
RGBT HCTHELAE (K2), R
X, WBRENCBWT GPC3 # BT A A5 A H%
HALLL ), HCCRXBWITIIHBURET 5/
# GPC3 I3RS H I L L T2 A LT
BY, BOoABROBAICEELEAEH - TW
HEHEWMIND, —8IZ, BEREEHEIIIEE
DEITIZBVTEE LR EH->TVB LiIZEX
SNTWaWA, B~ —h—F ik efsmso
B LTERsShTE,
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%1 HCCIERHUTAMUBEIIYW T BLEOWMENT L*
(Butterfield, L.H.: Gastroenterology, 2004. % 3£ iZH58t% 6m)

Study (Year) GPC-3 MAGE-1 MAGE-2 MAGE-3 MAGE-4 MAGE-10 MAGE-12 SSX-1 NY-ESO1

Yamashita (1996) 80

Kariyama (1999) 78 42

Tahara (1999) 68 30 68 30 30

Chen (2001) 80

Mou (2002) 70 53

Luo (2002) 19 24 4 38 0
Chen (2003) 66 70 20 36 40
Nakatsura (2003) 80

Korangy (2004) 24

* 1 HCC M B4 5 K IEE P mRNA OFRZHEE (%)

%2 HCCHTAY 7 FrHEOBESRICHETABEORENDT LD (WL D)

Strategy Author (Year) Patients Setting Responses
Dendritic cells Ladhams, et al (2002) 2 metastatic GM/IL-4 DC+tumor 1 patient slowed
(DC vaccine) tumor growth

Iwashita, ef al (2003) 10 unresectable GM/IL-4 DC+tumor 1/10 MR
lysate + TNF + KLH
Stift, et al (2003) 2 HCC of 20 total GM/IL-4 DC +tumor No PR or CR

lysate + TNF +1L-2

AFP peptidse  Butterfield, ez al (2003) 6 stage Va and Vb AFP peptidse in No PR or CR
Montanide adiuvant

T oFEEME LA RENEEIC T ABRBRO AT L.
GM : GM~-CSF, KLH : keyhole limpet hemocyanin, AFP : a —fetoprotain, MR : minor response,
PR : partial response, CR : complete response

c o
o 30 - ke 30 <>
2 73
0
O _ 25+ o
o Q=
SE D | — 5T, -
":CL %D_ {H A S A S N B M N B B B e S N M A B B
8310 OG5 EPEFRcEYGeElREIELLFLYS
0 — [ U50c00CEREgRu285805205¢
>0 5. =0 0-STr86az2>E802w80= 9 022
= = YentLsl Dok gRswEE
= = m(/);_‘_‘_.c EEE f ~58==
) 1= <= g o »= mEe l&ﬂfg
[ 3 o © Lel U

HCC Liver & ggm

7
20 cases

1 HCC 20BloEs, MBI USHLEERBCBITS GPC3RETHFRODNARA 707 LA
N — % (HEAZEHENERE b AL Y & — chit i+ 5 OIS, Okabe,
H., et al.: Cancer Res. 61: 2129, 2001.)
HCC B# 20 BIOREE & IS BT 5 23,040 HEOBEFORMUZILERE L, BHROLPS DL
O/ET% 16 MEHRAS, SHIBEMND 4ESZE0 BBROEFARICBVT, SRIETFOR
BTO7 7 A VEBITLT, BEBOMED L IZRERNICREE SN/ ERPHERICLIBALER
VIEfEF GPC3 24 L 72 L7z GPC3 &, HCC B 20 fib 16 Bl THRE/FEH ORI LA S5 Ll E
(38 396.2) T, BEPIKBAN, BAFCERTAUIMMIEILALOMALEEFICERzEZD 2
FIERTE 2 - V3 28ETFTh-7
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F21% H1% 200741 H 65

a
HCC Pt 1 2 3 4 5 6 7
T N T N T N T NT NTN T N
GPC3
B-acti
b

2 HCCAlEkIZ BT 5 GPC3 DHH
a : HCC HIBEoHi#s (T), JEf# (N)IZBI) 5 GPC3mRNA ORI OH % RT-PCR LI T
BEL, BEBICBWT O GPC3 DREB % DT,
b : HCC MR C B 5 GPC3 E B A ORI %L, i GPC3 Jifk % JH o 72 SiE RSk S IR AT 12

T DR L /2o
a BM-DC vaccine injectionJ ["“Tl;n;—injection
v v v
1 week 1 week
b T 300
o 200 - ' }I
N
[12]
g 100 - p<0.01 Each group : n=5
e _ C26/GPC3
04 WA : (BM~-DC+GPC3-8)
0 10 20 30 40 —». C26/GPC3
Days (BM-DC)
100 - —e.. C26/GPC3
5 (untransferred)
S 754 .. C2%
3 (BM-DC+GPC3-8)
= 50 p<0.01 C26
g 7 (untransferred)
S 25
2
0 T v T s
0 50 100 150 200
Days

B3 = RiZBiFBH GPC3ITF FEAR Lz BM-DC 7 7 F ViZ X BIEEHHI) R
a i ¥EBo7oba—), BM-DCid 1 B I &2 2, BALB/c 7 ADMBEMIZ X100 A Y- Lz, £
D 1EBERICIES %2 3x 10N EH O FICBH L7,
b : MEHZROME . GPC3-8 XTF FEAM L7z BM-DC 77 F ¥ % &5 LIz, FR~ 7 XH®ROK
MERaAeR C26 12, 7 R GPC3@{x( % M1 FEI S &7 fllfutk (C26/GPC3) # B THRHLL /-8 CidlE
BOHMARD SN (L), SHKEHAEYY ZIIBWT, HHFENMOENLERFBEISRT (FB),
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&3 HLA-A2 &5\ id HLA-A24 5t HCC B (£h &M Pt-A2, Pt-A24) @
#150% 12 BT, GPC3 # M 7% CTL A& s s
Patients Age Gender State of tumort GPC.3 # HKA 5 CT}’ *
expression® expression® induction

Pt-A2-1 80 F Ma + + +
Pt-A2-2 72 M II + + +
Pt-A2-3 67 F I ND ND +
Pt-A2-4 54 M I + + +
Pt-A2-5 57 M I ND ND -
Pt-A2-6 66 M I - - -
Pt-AZ-7 54 M Ma + + -
Pt-A2-8 73 M I ND ND +
Pt-A2-9 68 F a + + -
Pt-A2-10 54 M I + + -
Pt-A24-1 60 M Va + + +
Pt-A24-2 57 M Va + + -
Pt-A24-3 75 F Ma + + +
Pt-A24-4 59 M Ma ND ND +
Pt-A24-5 52 M Vb - + -
Pt-A24-6 65 M 1 ND ND +
Pt-A24-7 61 M I ND ND +
Pt-A24-8 74 M il ND ND -
Pt-AZ24-9 59 M Vb - - -
Pt-A24-10 69 M Va + + -
Pt-A24-11 72 M I - + -
Pt-A24-12 61 M Ma + + +

T TNM S8 Fiv 7z, #: idetn ) v CHBE BIPRALR & i L7z, 0 SuEifefic
TEFREINLHEEBIEL Lz, *: GPC3 %31 HCC Atk HepG2 12334 % Aty
FAEYEDS, B/T 120 T20% LA LB SNIBEIC CTL 2 FE T E L LT L 72

3. BEY—H—&LTHGPCIDERM
bivbhi, ELISA #% HwT HCC BE N
40% D IMiE D GPC3 HIHIZDWTHE L& &
%, HCC BEZ O MIEHIC oAU S b8,
BN, TOMBOREFERBEERLMOBIEDBE
TlEF o7 BB I ho7, SHIZHCCY)
BFEHIEICME GPC3 IEEMWIC M LA & n
5, GPC3 2 HCC DIEE~—#— LTHT
HHrIEERELEY, HCCOlEE~—» — &
LT® GPC3 OANAMICE LTI, Mo b
BRI R STV B 5010 BRI S g
HEOPE L EOBRBHASFES NS,

0. MESREEEDS—F v FELTDGPC3
DHERAE
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1. ¥YRICHBTIEEREDER
HUOMBIERESERTWEZ EH 5, Na-
katsura 5 X, Z OFHENE EHEPURE GPC3 AYH!
MY EEEEREIC L D B0 ) il L
7o BARANDH60% 25T A+ 5 HLA-A24 &
BALB/c v ADclass [ FDOKUIZHET 5
RT7F FORiBEEF— 71, FEI—H LTS
ZEDbhhoTnb, EHIT, BhETTAD
GPC3 CiE, 73 /EREHDL~NVT9B5%LLED
REQYV-FFDLIERLL, CrETTAD
GPC3T7 3 /M 541t —3 L, HLA-
A24, K¢DWFNIZHHEA LIS GPC3 HikD
RTFFP2ER LI TS % BALB/c < A
IHE LT L, KO0 Io/E L Cian s
T ) »23%k (CTL) IHUREN S (K9 Hsih)
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Mouse : NOD/SCID mouse

100 7 Tumor : SK-Hep-1/GPC3

&E\ 75 | CTL adoptive —1 --0-- Saline (n=4)
E iv transfer -t - Control T cells (n=4)
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.c_n. 4 _I
5 s T?%
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E4 GPC3#Bik b HCC MHdRiIx ¥ 581 RIEMFEOA ML
HIERL 7Y A THSH NOD/SCID =7 Z=BHi L7z GPC3 H k& + HCC Markic k¥ 5,
t ;b GPC3JFRM CTL OFETRIFIZ X 2HEE R 2B Lize GPC3 LY P —TXTF
FTHMLLe b CTL 2575, a2 bu—VEBICHNEEICEEOBAXIH S h
7:o NOD/SCID =7 A DESOETIZ, b b HCC itk SK-Hep-1 (= GPC3 B Y- % sa
58 X 7= SK-Hep-1/GPC3 # 1 x 107 f#HiL, 5X5 mm DKE Sk -7 ZATCTL
% 8x 107 M iv # 4 L7=. HCC B8 ® PBMC # GPC3 ¥ F — 7R 7F FCHIM L TiH#E
L7=CTL$ed8 (B) &, 2> buo— e LTHIVIE b —7R7F FTHE L CTL %
Lk (8), HREEAORERY LA (O) OBTHET 2L, GPC3 4K CTL #45-
BTiay bo—EC RS ARICHBHEI IR S h.

CTLZV F—7RIFFERELEY. cox BNRTF V& OMEENRLS, DS H, HLA-

¥ b —7_TF MR AR L7 E Bl sk s REE
(BM-DC) 7 7 F > % BALB/c ¥ 7 XA DN
WP EE LIcHE, v bo— VI
~, GPC3 #H < A AMGHNESE DMAIT I
mElshsz (M3 cOXLY M—TRTF FiZ
HLA-A24 i2 X > TH RSN, v bTHIERIC
CTLZ Y b—TL 25 EEEEHH L8N,
¥ 7= Motomura 5 i, ¥ A GPC3 % #{r ¥
ALZ<w X ESHIRE L ) A LFE L 2B KM
o (ES-DC-GPC3) % # 3L L 7zo ES-DC-GPC3
AP RICRIETLHILEIICED, invive IZBW
TGPC3FRM % CTLRFE I L, BMIhi
GPC3 RIS E DMl s b Z & 2
AL Tn3Y,

2. HCC BEICH I 2 EBREDEIR

HA A®HLA class I % @ {5 F D 9 b,
HLA-A24 (A*2402) SN AND#H 60% 25T 4
L, HLA-A2 (A*0201) 2% 30% 2’Hr 459 5,
HY ANV EESTHE, £ZT, BhEw
7 AD GPCI I /7 3/ RELFI 2 b DR
7F KT, HLA-A2 (A*0201) IZH5A3 5 &HEE
Eh3GPC3HKDI~10MDT IV BILAE
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A2+ 5 A2y <X (HLA-A2 Tgm)
Wik bi <, GPC3FFNM L CTLAFETES
IVY b —TFRTF K% ELISPOT 7 vt A1I2T
BT L& R, <75 F A2-3 ; GPC3144-152 &%
CTLE b—7fHiE LTRIEENT. O
GPC3 A2-3 X7 F F% 447 L 7z BM-DC #% 2 [l
%% L7 HLA-A2 Tgm T, EEREH (K,
BEfE, O, M, OB, ) ~NoRCRIERSZAL
TBLT, TOREWNRE SN,

HLA-A2WHEHECTLZ Y b — 7 RTF F
GPC3144-152 &, HLA-A24 g3t CTL =¥ b —
TRTF ¥ GPC3298-306 & Aiv:T, HLA-A2 $7-
X HLA-A24 (5 ¥ @ HCC B # @ PBMC » 5,
N7 F FRERP CTL OFBELRAAT. TDOEE,
FRENORTF FIZoWTRTF FERPIC
CTL »%#5#E X h, HLA-A2 Bk GPC3 4% HCC
BHOPBMC X b GPC3144-152 X7 F F & fl v
T84 5 4h6, F7-HLA-A24 54 GPC3 B
£ HCC % @ PBMC X Y GPC3208-306 X 7 F
rHwT6FH4H 5, FCTL Y F—74F
Y7 CTL #FETE (£3).

S 542, NOD/SCID v A2 GPC3 =T %





