HLA-A29HE CTL 2 ¥ b — R4 F GPC2 s
& H-ZK*(% HLA-A24) #3HE CTL 2 f b — 7t 7
F ¥ GPC3ueas & BT, HLAAZ F 13 HLA-AD B
£ HCC 47 @ PBMC 25, /4 FISRE CTL &
FRLEI7 TORE, GPCucin X7F F2Hyv T
HLA-AP BB GPCSBE HCC B lo &b 6 o
PBMC &1, F#. GPCluas N7% F i BT HLa-
AR4 BotE GPCS B3 HCC h# 12 % th 6 £ PBMC
D HECTL U b/ RM%E CTL 2353 T 2 fas
(BT

3612, NOD/SCID ¥ % 22 GPC3 BIETF & H R
REak7z e b HCC 4104k SK - Hepl, GPC3 EHET B
LTEF SRR, HLA-A2HHEEL Y b — prter
FF GPClhurim H BV HLA-AZ B = 1 b —
TFV GPCohusss TRIMT 32 210 L 1, HCC &
DPBMC I DR INZL P CTL 2 RRIENIT &
DEFRELL. GPCI LV b —F s FOEM LA
CTL # %425 L 2 NOD/SCID v A-C1t, 233 F o
ADTAERS 2V AT RO HERE L AR
HATL T, fABEE Lo TIRL O NITA JHR S A
RURE), B, BESAL Yy — WS T gLam
A2 H BT HLA-A2 BBE O HCC ¥ 2 &t L <,
CHBDFF V& Byt A SR TRE DRSS 1 #13
BrREbTs o,

e

+

@ Bbhbic

GPC3H D CTL 2 F—/1E, HOC @ fdEssd
HOEBI—F o b ELT, TOERGH M FEh,
FAOREIE NI 5201018, SHAHAIERD
ROV A= ) -2t an b FREEFNZ, GPC3
TDH12L LT, HCCOMRE R L (e g I Bt

7RG
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11 U G W rF—BIEDEE
MG JEMEDUR Glypican-3 2R & L-ET » 5 Ve 373

Mk RS RE ST - ESIRSE, *EHarAtys s —YURES - EERMRE 7 —,
*3 M P IR E S AL - Ly laS T

I A I A~ - S A
BIRE &Y TN BT BB HEe

\\% ; P

§ S—

RE dhbhid, Glypican-3 (GPC3) MMM (HCC) CEHRERTAHABMBEERETH D, i
T=A—ELTHBTHET L, F7:BALB/c v X I- GPC3 HEDATF FEAMH L B8 s a4
5L, GPCIRBIMEOMBAMEshs - b EHELTWS, 0, b} CTL B8 5 GPCI it 3]
HLA-AZ 5V HLA-AM BRI b — 7RI F FEREL, CnbtAnT HCC BE o FAg o Mg
(PBMC) 2 & GPC3 <7 FHERAGMEISHFENE T ) > 238y (CTL} #*BHTEE T EMEL 7, HLA-
A2 BHE GPC3 Bk HCC SB35 @ PBMC & b GPCim-152 R 7F FEFWT, 8 BPS5ENG, FiHLA-A24
Rt GPC3 8% HCC % @ PBMC L ) GPCRees-36 X 7F FAH T 6 EP4ED L, HECTLZY b —F
AFREY S CTL #3MTE 2, $£4, 2R 5O CTL 12 NOD/SCID YRR, GPCI2RBT 2L
b HCC MMatkd A 3908 L 7220 “h & &L, S, GPCI HBED AT Fid, HCC BEDfEfiikol-
F—7r P LT, FOBREBRMNETE D,

(Biotherapy 21 (1) :62-68, January, 2007)
Identification of CTL Epitopes of Glypican-3 Useful for Cancer Immunotherapy

Hiroyuki Komori*', Tetsuya Nakatsura™, Yutaka Motomura™®'-2,
Toru Beppu*', Yasuharu Nishimura*® and Hideo Baba*’

*'Department of Gastroenterological Surgery, Graduate Schoo! of Medical Sciences, Kumamoto
University, *2Immunotherapy Section, Investigative Treatment Division, Center for Innovative
Medicine, National Cancer Center East, *3Department of Immunogenetics,

Graduate Schoo! of Medical Sciences, Kumamoto University

Summary )

We previously reported that Glypican-3 {GPC3) was overexpressed specifically in hepatocellular carci-
noma (HCG) 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 puised with the H-2KI-
restricted mouse GPC3208-30s (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
GPC3zs-a06 peptide thus seemed to be useful for the immunotherapy of FHLA-A24" patients with HCC.
Therefore, we investigated whether or not the GPCJ3zes-308 peptide could induce GPC3-specific CTLs from
the peripheral blood 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 1o the HLA-A2Y HCG patients. We found that
the GPC31u-152 (FYGEFFTDV) peptide could induce peptide-specific CTLs in HLA-A2.1 (HHD) Tem
without inducing autoimmunity. In 5 out of 8 MLA-A2Z* GPG3* HCC patients, the GPC3144-152 peptide—
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specific CTLs were generated from PBMCs by in vitro stimulation with the peptide. The GPC3298-306
peptide~specific CTLs were also generated from PBMCs in 4 of 6 HLA-AZ4* 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 HGC 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 Schoo! of Medical Sciences, Kumamoto University, 1-1-1 Honjo, Kumamoto 860-8556,

Japan
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I (HCC) ORBE, BB LUTY
THEIC B TEAEE LTHAL TS, HCC
WLIEREE D B ER TR ET e TFHAR
EThHy, B, FEiZE A & Jed L7z & < 4
CD#EEKﬁ‘é‘éﬁﬁﬂ?ﬁﬁﬁﬁ’??‘n‘ﬁ?ﬁ@ﬁﬁ?%@f:
DI H D M REORHLPFEEN D Glypi-
can-3 (GPC3) it HCC oMRBEL, WMFiRED
y—ity Pk LTEAEMREERERITS 50
bhbitid, HCC i ¥ 5 RiERIEDH 0 ¥ —
2y b ELTGPC3IZHBL, ZOHAECHEL
THRERASE#HT L, PR BT A FE
'@35)%)1—3)0 )

I. HCC icxd 35ttt

WBEIES, IFAZEREIC B % HCC DRAET
B % HCC #8081 Arkibiegesd, R
B FIcdh B, HCCWHT 5 BEMEIIOWT
3, 1990 4€ {8 & b lymphokine activated killer
(LAK) cells, tumor infiltrating lymphocytes
(TIL), peripheral blood mononuclear cell
(PBMC) * Avw7-#eF i, DCU 7+~
FUE, AFP HEARTF F U 7 F v iftiEdk &3A
BATWAAL, RIZEM R EMNES LTS
RTwiw?, JCC KBV THAER T » HfFR
WRELSEEShTEY, EERTTORA
AR s hTw AP, 20

0. HEUmERRMRE (GPC3)

bivbhid, BEEAEEFSENERE Y/ A
B v & — OB HETGE b E ORFEPTRE &
b.%%t%%%@dmAv47n7v4Mﬁ

2T HCC BRBICHER T HAEFELT
GPC3 #RELR (B Do

1. GPC3 M &Ee

Jtigk &R o Glypican 7 7 XV —iF, RELT
Dr oA GHEFRE SR TVWEY, GPC3 K,
580 7 3 /A SR 60 kDO ITHEREHIA
235 VIR a4 ) A v OEESEBE b o
FEBEET, CERBBGPIT ¥ A-KLDE
BRI S LT v B, Pilia b i, XMELHK
(Xq26) WHHEBTH A B AJE @ —7%f Simpson-
Golabi-Behmel %8 (SGBs) 8w T, GPC3
OREFERYHREL TS, ¥, GPC3I/ ¥
pFm k= ATH, SGBs & RBICERMLRE
OERE &R Edhro Twhe GPCI DR
%&Lfﬁ,@%ﬁ@%&ﬂﬁfﬁﬁﬁ%ﬂ%L
70, HBWRTE b= AL H S L HE
snTwasY, 4E, GPCII7EAUIEE
Wat & #4452 212 & h Wat signal & &AL
L, HCC oMz RS 5 2 L F@mEI LT
57,

9. HCC @iz H 5 GPC3 ORE
bbb, BREFORRROES, TORE
FRWTHLEEEROZL LTRBREATNS
»Ed % RT-PCR ¥ & MM R ICBIT 2
e e R VTR LA (H2). FFIRAER
u.%ﬁ%mﬁwaKB%%ﬁTéﬁ&E&%
LAY, HCC LB TRBURERTLL
¥ GPC3 M BREAT L LToEREFALT
BY, Bo(BRORECEERRWEHS TY
B EEl S D, —iic, MR EE S I

DEFC BV THEREMEBo TwHLEEL

BT \Wiwnat, < —h—F ik BEmiEo
EHE L THAZh T
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|1 HCCIHRBRT I MBAKICE S 2 WEDED T L

Biotherapy

(Butterfeld, L.H.: Gastroenterology, 2004, % 4= {438 =383

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 G
Chen (2003) 66 70 20 36 40
Nakatsura (2003} &)
Korangy (2004) 24
¥ ¢ HCC AR 3517 2 MMM mRNA ORIHIE (%)
#2 HCCHT27 77  REOBRRRICTT 8L 0WED T » & (XHP L)
Strategy Author (Year) Patients Setting Responses

Dendritic cells Ladhams, et al (2002)
(DC vaccine)

2 metastatic GM/1IL~4 DC + tumor

Iwashita, et af (2003) 10 unresectable GM/IL-4 DC + tumor

lysate+ TNF + KLH

Stift, et al (2003) 2 HCC of 20 total GM/IL~4 DC + tumor

lysate + TNF + I1.-2

AFP peptidse in
Montanide adiuvant

AFP peptidse  Butterfield, et al (2003) & stage Va and Vb

1 patient slowed
tumor growth

1/10 MR

No PR or CR

No PR or CR

TrFrEiEEE L PSRRI BT B R R o 4 i L,
GM : GM-CSF, KLH : keyhole limpet hemocyanin, AFP :
PR : partial response, CR : complete response

§ a0+ 5 30 -
%3 w0
S o 25 $ < 20
§§ < 5z
a,nE:ZU‘ < mﬂém <
— L
t=l E ﬁn_
28" vy E3EZEERGEEERESLeeass
2% 5 £°  OTIQbarrE@Singslzia-s
w © @ =t Epn X 58
g 1L U5 EEr TR
2
HGCC Liver 5§ 2§°
20 cases 0z

Fetal fung
Fetal kigney

a ~fetoprotain, MR : minor response,

1 HCC 20 BIooMah, Sefiihas & USR EHBET 51 5 GPC3 HETRE cDNA<4ZO7 L4
BT — 5 URKAEERSTRIL F 5 AT 5 — - PHEMIEL 5 OWFEERE, Okabe,

H., et al.: Cancer Res. 61: 2129, 2001.)

HCC B3 20 MIOMER & IeARERI- 3545 3 23,040 HHROBET ORI+ Kttt L, BEOHS5 D1
DBET & 16 TERAK, 25050 4R &t S B O EESIcS T, SREFOR
B7a7 74 vEBIFLT, BEFoESS 2 W RS IR S GEEPHHILIC LR L,
WBIEF GPC3 #4RL 7% L7s. GPC3 H, HCC MBE 20 fisk 16 PICHER/ I ROBHO A5 ML E
(T35 396.2) =, RafdEeRElF, BEBTCRBT LML ALDEAEHRERCRRE B2

BIREHRE I — F4 257 Ch o 2.
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HCC Pt

GPC3

2 HCCHE#icsir5s GPC3 DD
a @ HCC @i (T), JEMER (N) iz 347 5 GPC3mRNA ORBOEEE RT-PCREIT
WETL, WAz TOR GPC3 ORBEEBDH.
b * HCC #EWIE 1BV 5 GPC3 EEEORRE, P GPC3 ﬁﬁ%mu\f:ﬁ&%ﬁﬁﬁﬁﬁﬁ#ﬁ [
EhHBLA.

a l BM-DC vaccine in]eclioﬂ r Tumor injectiorj
7

w w
1 week 1 week
b f“é" 300
E
o 200
N
(7]
E 100 p<0.01 Each group : n=5
- ©26/GPC3
F -0~ (BM-DC-+GPC3-8)
g 10 20 30 40 C26/GPC3
Days ~* (BM-DC)
100 [iulvnnnnas] C26/GPC3
5 i " {untransferred)
z 154 ° c26
5 ~+~ {BM-DC+GPC3-8)
= 50 p<0.01 C26
5 T~ {untransferred)
z2 =
P

o 50 100 150 200
Days

@3 <vAICESGPCINTT FR MM L7z BM-DC 77 F Vi & IR R A
2 EEBOTT RI—Ne BM-DC i 1B Z &4 2 8, BALB/c 7 AOBEERIZ 5% 16 BEES LT €
@ 1 BT 3% 10 WESOETRBHLA.
b : HUESAROME . GPC3-8~TF v&EP L BM-DC 7 7T e L, BRYY AMEOX
I bk C26 12, <7 A GPC3 BETF R WM SRR (C26/GPC3) RETHHMLART KR
HOIEEA B bR (ER). &5 EEw Y ALBYT, EfRHoER GIEEFRES LT (TED.

524 N



66

Biotherapy

#3 HLA-A2 353 HLA-A24 [$# HCC BH (TAETRP-A2, Pt-A24) ©

#150% 12T, GPCI 1E B pY 7 CTL #F# & hs-

Patients  Age Gender State of tumort expfti(s:ison ¥ expils(s?on* in dggé;n*
Pt-A2-1 80 F Ma + + +
Pt-A2-2 72 M I + + +
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-A2-7 54 M . Ha + + -
Pt-A2-8 73 M I ND ND
Pt-A2-9 68 F Ma + + -
Pt-A2-10 54 M I - + -
Pt-A24-1 60 M Wa + + +
Pt-AZ2 57 M Va + + -
Pt-A24-3 75 F Ma + + +
Pt-A24-4 59 M Ita ND ND +
Pt-A24-5 52 M b - + -
Pt-A24-6 65 M I ND ND +
Pt-A24-7 61 M I ND ND +
Pt-A24-8 74 M I ND ND -
Pt-A24-9 29 M Wb - - -
Pt-A24-10 69 M Va + + -
Pt-A24-11 72 M I - + ~
Pt-A24-12 61 M Ma + + +

T TNM FHEH:, ﬁ&%’&ﬁ%fﬁwfﬂmﬁﬁﬁiﬂ%&l&@ibf:, Yo SgEdm

CIA R SRR G E L, *

GPC3 23 HCC #Ila#k HepG2 W B AR

TiEMED, E/T b 20 T 20% W -2 5 NEBER CTL #FHTH L L HHF Ly,

3. BE~—Hh—ELTOGPCS DEFRM
bihubiud, ELISA % T HCC BEni
w%wﬂ%*mGﬂBEEtowfﬁﬁLta:
5, HCCREOMEPICORMBIL SR B A 2
HA, oo BHIFRBEE L BOMED b2
vmiot<m&én&wotoéatmxw
BRFMHIMP GPCI REBTHA Lo
5, GPC3 A HCC DI~ —H— & LTHHC
HBHEZLERE LY, HCC O v —n—
LD GPC3 DAL Tid, RN 5 4
AR RE ShTw 2919 Bz onsm
BROYEL COBERESEINE S,

W. HEBREFREDS 5y b ELTD GPC3
DFRM

625

. I RICB B G EORIT

RROMBIFRBESBRT VS = & &, Na-
katsura 5%, = DI HLHE R RS GPC3 e
HAREEEEREIC A D 122 2 EIPEREL
Zoe BEADHG60Y VAT HHLA-A2 &
Bmmmvvz@mﬁxﬁ%®Wt%%¢é
N7+F®W%%%—7u,$ﬁt—ﬂLTm6
:tﬁb#orw%oéat,tbtvézm
GKB?@,TS/&@H@»&»T%%ML@
$%DV—%%b%:tm&,tb&vvxm
CPC3TT7 I ) MEH A eI — L, HLA-
A%,W@wfhK%%%Lﬁ6GﬂBm%®
NTFFEER LY. bt BALB/c v 2
WRELTRIFL, K TTEHELCHEREE
ﬁTUynﬁ(cm)uﬁ%énéaéwmﬁ)
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Mouse : NOD/SCID mouse
100 4 Tumor : SK-Hep-1/GPC3

75 CTL adoptive
iv transfer

of 1

25 -

Tumor size (mm2)

Days

0 o
0 5 10 1520 25 30 35

—o— Saline (n=4)
—a— Control T cells {n=4)
—a— GPC3 CTL lines {n=4)

p<0.05
all

4 GPC3ZEHE F HCC MRS B BT RAEEO A A

GIERL~7 Y ATH S NOD/SCID T7 Ak

Bt L7z GPC3 #&H e b HCC e ke v ap

¥ | GPC3 IS R1H CTL mAEFREILL 2 A % RE Lo GPC3 T ¥ b =T XTI F
peHs Lk b CTLRES AL, T¥H0 — VB VT M T R 0 R R A & 4
#-. NOD/SCID ¥ 7 AQHMOKE TS, & b HCC IRk SK-Hep-1 t= GPC3 S@HzT % 54kl
St & 47 SK-Hep-1/GPC3 % 1x 107 EHHLL, 5%5 mm DhEEICHaEIATCTL
% 8% 107 B iv # 5 L7=o HCC 8% O PBMC % GPC3 IV b IRTF OB L THY
Lz CTLHS0 (@) &, o¥ bu—ELT HIV ¥ b =77 F el LA CTL i

58 (&), EERSEDKOSHERTLE

I (O) DMTRES 5L, GPCIFRE CTL &5

BTy ba— BRI A Tl HRES WA A S e

CTLT V¥ h—7R7F FERELEY, Zox
Vb —TRTF Faad L i sfe DRI
(BM-DC) 7 # ¥ % BALB/c ¥V A DR
K%M%uﬂ%tt%%,:ybn~wﬁnm
~, GPC3®#H~Y A K BB R TR O A RIS AL
mpsnz (B3 IOLY F—TRTFFIE
HLA-A24 i= X o ThIEREN, € FTHEMC
CTLLY¥ b—7 i AWREENFH S LBl
¥ 7= Motomura 513, <7 A GPC3 % iR
AL7-ey AESHillRLD S e Lok
Ji (ES-DC-GPC3) # #$31 L 720 ES-DC-GPC3
By ACRETAHILICLY, invivo ITBW
T GPC3 I R CTL A58l s h, s hi
GPC3 RGO WMAER SR S h b o bk
gLTWwBEY,

9. HCC BEICHT BIEGEREORER

B A& A @ HLA class I & AL # (= F D 5 b,
HLA-A24 (A*2402) kB AA D 60% HEH
L, HLA-AZ (A*0201) &k#30% BRET 5,
B0 R RREF Th b EIT, LMW
% A0 GPC3 ICRfF s 7 3/ MAFI & 30
74 B, HLA-A2 (A%0201) BT 2 LiEE
x5 GPCIHKN I~ 10EDT 2 JEEPBE

AATF K QHEBRLE. 20 b, HLA-
A2 FTF VAV =y vy A (HLA-AZ Tgm)
R bk ¢, GPC34ERM%E CTL RHBTEL
IV }p—7~7F ¥ ELISPOT 7 v AT
i LR, AT F ¥ A2-3 GPC3ud-152 At
CTLZ ¥ b— 7 & LTRAES . 2O
GPC3 A2-3 7 F FARN LA BM-DC % 2H
9% L 7= HLA-A2 Tgm T 3, mERF ( i,
M, b, W, OB, O ~0 B TRERLMIAED
B LY, TOREUITRESNI,

HLA-A2 ) M CTL L ¥ b =T RTFF
GPC3144-152 &, HLA-A24 $H % CTL = ¥ -
7/ F ¥ GPC3208-306 = AWT, HLA-A2 £/
ik HLA-A24 B % @ HCC B % ¢ PBMC # b,
NTF KSR CTL O R, TORR,
%n%noﬂi%Ftowfﬂi%F%ﬂmc
CTL i3, HLA-AZ sk GPC3 B HCC
#22¢ PBMC L h GPC3us-152 7 F ¥ &R
T 8&m 54,5, T-HLA-AZ Btk GPC3 &
P HCC B @ PBMC & H GPC3298-306 ~_TFF
AEAVT6BP4%PD, £CTLIY b — T H
Bl CTL2FETEL (& 3)o

X &z, NOD/SCID = 7 A GPC3 BAlETx
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SRR b HCC MAadk SK-Hepl/GPC3
ERTEM L CEH S ¢8I0, HLA-A2 5
ﬁlEb—fNT%FGMMm&%éwm
HLA-A24 I ¥ ) — 77 5 F GPC3
W TR T 220k by, HCCA 2D
PBMC L @i b CTL REBEFREL
2o GPC3Z V¥ } — 7~ 75 FIZCTH# L 7
CTLH =8 RA%KS L7 NOD/SCID =% 2 ¢
B, 3 O-0o TGS 2V izemats
KOBEHES LIBELBLT, 8244 oT
ﬁ%@%ﬁﬂﬂﬁﬁﬁéﬂt(@@aﬁﬁ,@
A A Y F BRI T HCC BE 4 R840 L
T, SNEONTF KB i i o
AEEEESRTH 2,

b Y2

GPC3HMED CTL L ¥ b — 712, HCC mégs
BEOI 5 =5y P E LT, 20OBHREHM.
SRF SN B0 BB ORENBI R 5 220007 13
%ﬁ&m%ﬁﬁﬁﬁwvn—}u—%mﬁT5:
ENFEIND, GPCIBED—DL LT, “hi
mwtﬁﬁﬁ&#mmmﬁ%.%ﬁ%mtﬁé
THZLEFPF LI,

X
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Glypican-3 (GPC3) *mfy» U ik 0 ko #ast

MR Eew: fEOEfe B F EY BN Eme BB FxRn

(Jtn J Cancer Chemother 33(12): 1742-1744, November, 2006)

Possibilities of Glypican-3-Specific Immunotherapy for Hepatoceliutar Carcinoma: Hiroyuki Komori**2, Tetsuya
Nakatsura*?, Toru Beppu*!, Yasuhary Nishimura*2 and Hideo Baba*! (*'Dept. of Gastroenterological Surgery,
and *)lmmunogenetics, Graduate School of Medical Sciences, Kumamoto University, *3The Immunotherapy
Section, Investigative Treatment Division, Center for Innovative Medicine, National Cancer Center East)
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 resuit,
the prognosis of HCC remains poar, 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 GPC3 epitope peptide, and investigated whether these
peptides could induce GPC3 reactive CTLs from the peripheral blood mononuclear cells (PBMCs) of HLA-AZ+
or HLA-A24* HCC patients. We used HLA-A21 (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-
AZ2* or HLA-A24* and GPC3* HGC patients. Our study raises the possibility that these GPC3 peptides may
thereiore be applicable to cancer immunotherapy for prevention of cancer development and recurrence of HCC.
Key words: GPC3, HCC, Immunatherapy
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Pt-A2-4 54 M 1 + +
Pt-A2-5 57 M I ND -
Pt-AZ-6 66 M I - -
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