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Fig. 2. Vaccination with heat shock protein (HSP) 105-pulsed bone
marrow-derived dendritic cells (BM-DC) decreased the number of
polyps in the small intestine of the Apc*™* mice. (a) The Apc™™* mice
were inoculated intraperitoneally with HSP105-pulsed BM-DC (5 x 105),
BM-DC alone, or myelin basic protein-pulsed BM-DC or phosphate-
buffered saline (PBS) at 6, 8, and 10 weeks of age. At 12 weeks of age,
the small intestines of the Apc™ mice were excised, stained with
methylene blue, and the number of tumors was counted by the naked
eye. Each group consisted of 10 Apc*™* mice. The statistical significance
of the differences in results was determined using an unpaired t-test.
(b) The survival rate of Apc*™* mice immunized with HSP105-pulsed
BM-DC, BM-DC alone, or PBS as a control. The immunization protocol
was the same as that of (a). The overall survival rate was calculated
using the Kaplan-Meier method, and statistical significance was
evaluated using Wilcoxon's test.

the specific objective of the present study was to find out whether
HSP105-pulsed DC-based immunotherapy can be used as a potent
new strategy for the prevention of spontaneously arising tumors
in FAP patients.

The ELISPOT assay shown in Figure 4a shows that both
CD4* and CD8* HSP105-reactive T cells were primed in the
mice immunized with HSP105-pulsed BM-DC. In this assay, we
cannot completely rule out the possibility that responses were
directed against contaminated bacteria-derived molecules in the
HSP105 recombinant protein preparation. However, we consider
this unlikely because practically no response was observed
against BM-DC loaded with recombinant MBP protein, which
was prepared from bacterial lysate in the same way as the prep-
aration of recombinant HSP105. These recombinant proteins
were purified extensively as described in a previous paper,!¥
and contamination of lipopolysaccharide (LPS) or other DC-
stimulants was ruled out.

Previous studies have reported that HSP105 is overexpressed
specifically in a variety of human cancers and mouse tumor
cells.!"*' The present study demonstrated that HSP105 was also
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Fig.3. Both CD4* and CD8* T cells are involved in the antitumor
immunity elicited by the heat shock protein (HSP) 105-pulsed dendritic
cell vaccine. (a) The protocol for the vaccination and the depletion of T
cell subsets. (b) The number of polyps in the small intestine of ApcMin*
mice with various treatments. The number of tumors was counted as
described in the legend for Fig. 2. Each group consisted of eight ApcMi+
mice. The statistical significance of the difference between the resuits
was determined using the unpaired t-test.

strongly expressed in the adenomatous polyps of Apc*™* mice.
In human tissue, the overexpression of HSP105 is a late event
in the adenoma—carcinoma sequence, because immunohisto-
chemical analysis revealed that HSP105 is strongly expressed in
adenocarcinoma but not in adenoma.'® Although the ApcM™'+
mouse model has provided useful information about the patho-
genesis of colorectal cancer, it is limited because it does not
completely mimic the disease in humans. In humans, patients
with FAP develop hundreds to thousands of adenomatous pol-
yps, predominantly in the distal colon, and have a high risk of
malignancies before the age of 40 years.?» In contrast, Apc™™/+
mice develop dozens to hundreds of adenomas and have a short-
ened life span. However, these adenomas are located mainly in the
small intestine and they generally do not become malignant.('®)
Furthermore, mice carrying different Apc mutations have been
established. Tumors arising in these mice are histologically sim-
ilar, but vary with respect to age of onset, number of tumors,
and location.®” Given this variation, the pattern of HSP105
expression in intestinal tumors may be different between human
and ApcM™* mice. Regardless of these differences, the ApcMin'+
mice provide an appropriate model for analysis of the efficacy
of the HSP105-pulsed BM-DC vaccine for inhibition of the
development of human colorectal cancer, because the loss of
APC function is the initiating event in not only FAP but also in
the vast majority of sporadic colon cancers.

Recent findings regarding the cellular and molecular patho-
genesis of colorectal cancer have led to the development of new
targeted therapeutic options. Overexpression of COX-2 is one of
the most significant observations in this respect.?® The use of
COX-2 inhibitor suppresses the development of colon cancer in
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sporadic cases®® and FAP;?” however, recent clinical trials
suggest that the use of high doses of COX-2 inhibitor may have
dangerous side-effects, such as increased risk of cardiovascular
disease.?® In the present study, no apparent autoimmunity was
observed in the Apc™* mice immunized with HSP105-pulsed
BM-DC, an observation similar to our previous findings.!** In
some human clinical trials of DC-based cancer immunotherapy,
even in patients with advanced stages of cancer, no major toxicity
nor severe side-effects were observed.?®-3" These results strongly
suggest that DC-based immunotherapy is safe and feasible.

DC vaccination is now considered to be one of the most
promising strategies for cancer immunotherapy.®**» DC are the
most potent antigen-presenting cells and can present tumor anti-
gens to stimulate a tumor-specific T-cell response. However, this
does not occur in most types of cancer and in animal models of
spontaneously arising tumors.®® In the present study, immu-
nization with HSP105-pulsed BM-DC vaccine significantly
reduced the number of small-intestinal polyps in the Apch+
mice; however, the duration of survival was not prolonged as
had been expected because the adenomas in Apc*™* mice gen-
erally did not become malignant. Thereby, the protocol of DC-
based vaccination used in the present study was not sufficient to
completely prevent the occurrence of the tumors in vivo, and we
are trying to establish a more effective immunization protocol.
New strategies are now being developed to improve the clinical
efficacy of DC-based vaccines, for example, the use of overex-
pression of Aktl in BM-DC, suppressor of cytokine signaling
1-silenced BM-DC, and CD40-inducible DC.1*>-* The use of
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cells were used as a source of CD4* T cells and
antigen-presenting cells. Thereafter interferon-y
enzyme-linked immunospot (ELISPOT) assays
were carried out. Briefly, CD4- or CD8 T cells
(5x 105 in each well were cultured together
with 2 ug/mL HSP105, myelin basic protein, or
medium alone for 24 h. The statistical significance
of the difference in results was determined using
the unpaired t-test. The spleens of three mice
from each group were pooled. This experiment
was carried out three times, with similar results.
(b) The ApcMn* mice were inoculated with
HSP105-pulsed BM-DC or BM-DC at 6 and 8 weeks
of age. The small intestines were excised from
10-week-old Apc”™* mice and then were analyzed

>

transfected DC in a protocol such as that used in the present
study has the potential to induce a more effective antitumor
response. Furthermore, it is necessary to investigate whether
combinations of immunotherapy and other therapies, such as
combinations of DC vaccines and chemotherapy or low-dose
COX-2 inhibitors, induce a more effective antitumor response in
comparison to individual therapy alone, thereby developing more
effective strategies for treating colorectal cancer. Recent findings
have shown the curative potential of combinations of irradiation,®
chemotherapy,®® and subsequent adoptive T-cell immunotherapy
against established solid tumors.“®

The abrogation of the antitumor effect of the HSP105-pulsed
BM-DC vaccine, after the depletion of CD4"* cells or CD8" cells
via the administration of mAb, indicates that both CD4* and
CD8* T cells play a critical role in the antitumor effect of
HSP105-pulsed BM-DC. The report that antigen-specific CD4*
T helper cells are required for the activation of CD8* effector T
cells, their secondary expansion, and memory induction,“" is
consistent with the findings that CD4* T cells played an important
role in tumor rejection in the present study. Peptides derived
from HSP105 incorporated into BM-DC might be presented
in the context of MHC class II on the surface of BM-DC to
activate CD4* T cells. Subsequently, CD4* T cells produce
interferon-y and interleukin-2 to activate HSP105-specific CD8*
effector T cells and facilitate the development of HSP105-
specific CD8* memory T cells. Furthermore, the ELISPOT assay
showed that HSP105-specific CD8* T cells were also activated
by HSP105-pulsed antigen-presenting cells. These results indicate

doi: 10.1111/j.1349-7006.2007.00612.x
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that HSP105-pulsed BM-DC can demonstrate peptides derived
from exogenously added HSP105 not only in the context of
MHC class II molecules to activate CD4* T cells but also in the
context of MHC class I molecules via the mechanism of cross-
presentation to activate CD8* T cells. Whole-protein-pulsed DC
vaccines seem to be superior to peptide-pulsed DC because
they can activate both CD4* and CD8* T cells, and it does not
require a knowledge of the human leukocyte antigen (HLA) type
of the cancer patients.

In conclusion, the results of the present study indicate that
HSP105-pulsed BM-DC may provide a potential vaccine to
combat human colorectal cancer. It is possible that immunization
with HSP105-pulsed BM-DC vaccines could be useful in patients
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with colorectal cancer to prevent tumor recurrence after surgical
resection. Although there was a noteworthy effect of this type of
vaccine on the host immune response to tumors expressing
HSP105, further investigation to improve the clinical efficacy of
HSP105-pulsed BM-DC vaccines is called for.
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H®~7F F FVGEFFTDV 2flvwCk +®
HLA-AZ2 B0 HCC B DKM Y /7 35k% Hl
By AHZET, HEEH,L GPCIRHRMCTL =
HETLEHTELY. Thoo CTL i GPC3
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RILBBILBTIRABR—RRERE—

3. GPCIHIENRTF NTHEL -13RH%L CTL I,
GPCI ERBETIBHEREWMET S
aiBORKEWMYAATHIDHNGPCIDORSF P %
FKERA LTV 240 FMoMBIE CTL.

b: CTL MBI AL BT THRY. 411H#E £<40
CTLOREICL ), #HABRIELEHBLERLTY
5.

100 -
BREDITATOTOAFER
75
Ng EIENRIEK FEMERR)
B —A— MWERIECTL
ﬁ 501 —{}— GPC3RIGHCTL
S
£y
L PR £ FOBESFANDHBRETIADE
TICHBEEU-RMIRS, o5g&IC25mmPM
BERBEER U, BT5UIC148%020
oL [CDWT, CTLETHADEFNICRS Ui,
TAT T T
0 5 10 15 20 25 30 35
ERREBEUEZOBRY
4, RP/ARLE?H)AEAVW-E MNFABBIIHTSAE b GPCINRTF FHBEY
CTL#EDEFN

RIFERE T ADKTICBH LA GPC3 kv b iAo ML, ks
BELYVFEGL-GPCIKRAME F CTLOBRNEHIC I Y EUIcHFI XA
AR

(Komori H et al, 2006 X Y 81/H)

RBHARLEEL (B3), REALTIADK . -

TIBMLL GPC3 RBY MEmumAoms 2 ) PSR OB

WHEIL7: (B4). FEBICEERETH B, BEOTT b aMERDID, BIRRBRTHY
TTAERAWEULEOWTROERBRIZBNTD 52BEDOGPCINRTFFEELICHRETHER
GPCIMBEDORBIZL o TRTF FHFERHCTL 7VanV roRFEBI L o7 BALB/c~
MWEHESN, HEFHREIFEDONLPEHORE TRARHWT, X7F FHEIE, R’eevoq v
B&izHEshiho 200 N7 Y237 b (incomplete Freund's adjuvant :
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IFA) LDt HB, CpG BB, «a-galactosyl
ceramide a-GalCer BFHBE, TNV = APEHH
DSHETHBLZEZ A, IFA L OHHKRSEEC
BWTOH, GPC3FFRMZ CTL FFE S
NRTF FEMTIZER T, IFA LBATHEED
Wbl ERRL, BRABRTREIRTSF L
[FADREW R TAHILE LA KRIL, RT
F FRERIZ X o TRFELE DFHEEICHEN A
SN2 2%EKE LA BALB/c ¥ A2 HLA-
AU FEEHERTF FEIFA £ £3120, 5 10,
20, 50 ug &5 LB L7-. FORKE CTL OF
HERIRTF FHRSBIKFL, 50ug 05 H
TERE DO CTLAFE SN, RIS EK
WCOWTHRE L7, R7F FRE5E8%1.67, 5,
16.7, 50 ug ® 4 HIZH7), FRhFRLOHKEEEIC
BWT1l~4m, 1 BEITEICHRIELS:. FO8H
R, 2B EORETHESEA16.7ug L ET,
MERRNZRELEFBESN,:. — T R
DRGEITBWTIE, fRERKETHERLL TRk
DRFERCIIBE I N2 o7 & 5612, HLA-
A2 KB TARTF FIZ L T HLA-A2 Tgm
PHWTKRE 2B ko2 b, 16.7ug DS
TVWETHRFERN CTL VBB SN, CTLH
BREIFRICAR T F FRERIKFET 5 2 L2
gan: (H&EH).

RFF T FLIIHNALETZanNry b L
T, %< B IFARLATHIHEEZ LN
ZOMDT ¥V 237 OB & B RIEHERRIR
WKHELTR, SHRORHBETHS. £/, R
F R FLIIBIFERTF FERERIZDWTO
IhFEToaryery$RELT, BELEDHE
ERTF FRICIIEFLLEZVWEZEZ LN TN A,
Ll SRobhibhBZBIko/zT A
DEBRTIZ, XTF FERERIKSF LTV RE
RPHETCELEDHEBIZIE7. 7272, H#EIE
BERETLE, STATO0ugide b TH 100
mg IZHY L, ZOBEEENENTL EEE
A MLBARELRDEND D, 1ENC1002 AT D
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Glypican-3 (GPC3) XTF KOUF VLK HHHISEDFH; - iARE

EHLR2TNERS2VWETHY, HENITIAR
WHETH S, SEOF [ MEKRARKRTIE, K5H
#HAE3M, &58% 0.3, 1.0, 3.0mg D 3&EKL
L, REMrzHRALLAPOHEZHR L TWIR
FICL, REFHE=S) V7LV REDER
k58, HS5BKRERODSLHEICLA. 1H 10
mg R 30 mg PEEGHINVEHTHLDOHN LD »

L TIRSHRORMBREL L,

3 | EiIhAtEY Y —REBEBRZESR
ERBKLU7O0BMIILOEE
BWEfo BN RBRY EZEBBICREL,
GPC3RTF FOT Y AR AW HER THRS#
MR ERML TREE 2R LRI, #1748
BEANRLTHEIHABRLEE L, ELHFA
Yy —HEREREEDED B/ 2007 F 2
H 8 H, [#AT/FHBEFABRE # 5 & L7 HLA-
A24 B X U-A2 #4& M Glypican-3 (GPC3) HI%®
RTIF I F L OBRE I HABR] 2A5— 1

L7:. 7 bavoBREL2UTIIRT.

1) B

g R MR I g SR RN S R
FHERER PR 2 VW -8Ed 5 Wit 5L
WENRBI bR TWEY, IhbDE#EICER
BHBVIEZFDBEEDLEVEELRLTAHLL
V. ZOL) BRRICHTAEL RABRERR
{, KRB EXRBEFBZ LR TVED
PHIRTH 5. ABIFIE, BEEE T 7235
W2 & BILFREVERD B\ VIIEDBIED %2\,
HLA-A24 3 5\ 3-A2 Bt 0 fF i B & )
K& L7 HLA-A24 55 \id-A2 #E61H GPC3
HERTF ¥ 7 F V& A7 REREOBRRS
I HRBETH . KR GPCIHRERTF FY
7F ORERRFHETL L EDIZ, FXRTFF
T2 FUDHERERDEVIZED, KMo
GPC3 R7F FHERMK CTL 23N % % % 5Hi
L EERSEBZRETAIEZANETS.
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HILBBICB I IREER—RREBEE—

2) HE

BFHRE T 723 HUERIC & LR B H
AVIIZFDBEILCD W EHBT AN FHRERE
T, HLAZ A ¥ 7BREIZE ) HLA-A24 5
Wit-A2 BHTH B LB SN BE.

3) am

HLA D% 4 712X Y, HLA-A24 #5461 GPC3
H¥k~7F F (EYILSLEEL) % 7:i3 HLA-A2 #
& GPC3 X7+ F (FVGEFFTDV) % v
5. 2HAMIZ1E, F3ERET 5.

4) RBEFEMWE=_LY T

D interferon (IFN)-7 enzyme linked immu-
no-spot (ELISPOT) f#&#7 & HLA-GPC3 X7
FHEEERY 2 —2 AT, MM+ o GPC3
NRT7F FEFERK CTL OMMBEZBET 5.

@ BERGABUE (delayed-type hypersensitiv-
ity : DTH) RIGZ#IET 5.

5) TEFEEE

DOHLA-A24 &% GPC3HHERTF F
(EYILSLEEL) 72+ 3 X U HLA-A2 #&&H
GPC3 Wik~ 7F F (FVGEFFTDV) 72 F »iZ
LAFEHFOBEMEE BHEE.

@QREFEBENE=IY VI L 2BRNRER
INQF: 4% ::t =3

6) BIRFERE

a. BYES

BHE GO MR ERAEHR L LT3 EED
ToFURT I ARICEHEZHEBI v,
Response Evaluation Criteria in Solid Tumors
(RECIST) 26> T 1 EBO¥E% L, stable
disease (SD), partial response (PR), complete
response (CR) DFEFNICE LTI, E5IZFD4
BEBLRRICEROBRELE B 2w, T 5.
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b. BT —-H—-DOHB

FIRIC3EEDT 2 F U &T 15 BB L U%
D 4 BB 3EROESE ~— 5 — (AFP,
PIVKA-T, GPC3) %##llZE L Cid&L, X7FVF
72F L OBRE, BEI - —DHEOHEBIC
Lo THEHmT 5.

4 | IRFR5E | 1BEBR DR PIKE

RE, LV 20H581.0mg D6 FlOEH
ZRTL, RB#KEPTHE. FEERIIEHUC
BWTRAOERDAT, REEICHBE IR <,
B/ES5E0.3mg D 8BIDERIZBNTIE, &
BUZRIBEENTIR, T74bHH ELISPOT 2L 5%
=%) Y 72X D KBMF D GPC3 X7 F FiFR
# CTL o¥massd 57z, ELISPOT D%
T, GPC3IXRTF FRERERB CTL 27 7 F &5
AIOFRBIMHAITRHB S W d ozt U7 F Uik
E#OKREOPIZEIREEINIZERND S b,
HLA-A24 O #EH & HLA-A2 DEFIDOR V¥
< — & i v» 7z fluorescence activated cell sorter
(FACS) BT OAERTSH GPC3 T F FRHRREY
CTL s h, BHONIZT 72 F ¥ DRR A
Lo, 3EBOT 7 F S5 1 AEIZCT T
? RECIST ¥ TOFEiZ B Z 2 o726 BID )
H 3B E L T progressive disease (PD) T
HotzHs, IPUIFFEREOKRE 32725 AME
1% < SD ThoZ. ¥ A TOERERTIIE
SEEPSVEIEFTH o720, R RSGETH
503mg TCLHL—EDPHEMELNT- LWL
5. HfllT—7iE, LRV IORKESE 3.0
mg D 6 FINKRT L RICHET 5.

5 | S&DETHE
SAERRICERRE [ HBRA & T L, GPC3H
KRTF R 7 F 2 OREW L REZNHDEY
L, KHUROEEES R, H5EKERE

5. FIMAROBRIZH L TE, KREFLE
CERRSE AR ERTE§ 5 FETHSH. HRE

G. I Research vol. 16 no.1 2008



PRV RIS ORIGHIEREOBRETFHRIR
IS AREIRABRE & BT, R - FEELERED
AR S 5E F B3I R & AR5t 9 H ERIRAER & &1
LTw5,

HBHbhIC

BREREDS  DBRIEHOERIZ, bhb
MICEREEEZ oPICRA TN, 338FE%
BIRABOKE, H£hodh THIMIHIEERED
ZIRETVAIENEHINTETEY, 5H
bhbid FEEPRETIEH 575, BRKRSE
0.3mg DRTF FI 2 F /%5 THERMMFO
GPC3R7F FERMW CTL O FETE S
CENHERTE., SRIIBRIVRBETHIC
WETBERIFRTIFUOMBERIEL TV &
EBIT, fMoEREE REREEOHHIIIYE
D EREERERELTVELVEZE I TS,

REFEL T IFEEERIZEIZoTELT, &
BITHER e BRERE L RoF 520121, BXK
BRAZ ) ==V, TRbLbLEHOBKRARI Y
BEThY, SFIELHBIFLCEDE ) 2K
BENRED L) BHRIZEDNTHEDN, £D
Mx TR EFLEILBRABREBAERTVWZ L
T, HFEIEREZPHL T LENHL. Z0
PORLICHED L RERENRE SN, HEER
DAY BTESL X ), bhbhidd L&
ERABERZITNEIZ 62,
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19914E12Boon b 12 & ) A 5/ — <P EMAGE
BIZFOFEESN, b PORERITET B L L
TREERL, HEBRL 5 5 Z L ICRF M RIS 2
LNV, bbb, BLICEE L CFELES
DEESIND L, TNOSOREEM TH ATz
9V LIMEADT 3 VD5 7% 575 K25, HLA
77 A1 9FICke L ClllenXRmmic 5L, CDS
Pt s £ T AL (5 — T B, cytotoxic
T lymphocyte . CTL) 252 16 % 381 L TIEMAL
SN, EHEABIEST S LWV A h = X LDEA
TAH. INTED, B2 2 BT B R
WRBEFRE]T 2L ERHEL L2 SEWEHO R
WEDRERER BIE T I EATTREIC e o 2. 4K
WO TOMEDEImOHLAY T X 1 5F121%
R7F FPRREINTWASA, CTLIX, o~
F FOEVIZ L o TIEH O & i@l % B
TRAREZRTIENTE S,

BALTIE, F8F2BIEMRED LU~
TF FBRIE SN, TN % AR EDS
HFRPTITON TS, EBUEEITE S HRIC
LIZRTFRI o F DRSS NS AL —
AP Y —=FIIBWTEL DERIE,

BT ACTLENABREDRNTHETE S
A, BMOEHRICETIEELLVEVSLDT
Hotz. Lo, EBIKCT HCTLAFEDIE
BTELEVI)FRIEBICMEL, &BEET
BN T o Th, RIGIEEROBIETH,
HDHVIERBEOTFIHISHE %+ 54F - 5 e
Wb, L ICHRNIZWERD 5 W ITEE
WOREDF N FHIEORBE I FLN 5.

Rosenberg IZ & 3 & MEICHT 3
rUWREREEDHRE

Rosenberg &1, 9} Chi#E L -CTLZ ¥ %
T & 1 Adoptive-Cell-Transfer therapy (2, T
#H2 D Homeostatic Proliferation & \» ) # 2 /i %
HMAE bR REREICOVWTEE LY. Ho-
meostatic Proliferation & i3, {KPND ) »/3EkD
Bd—mIRINTHBY, ZO¥HEES LTR
LE, WA SNI) VISERAPEEWT
—ERIETHETHETLEV )RR TH 5.
HoOMLOYIOFRAT7INETLYITE L
DRHEGICL DV BEOY U SEREE RS LTB
WT, FINKEICHERLLTBW, Bl
BETLCTLEBAT A L, CTLAMRNTRERIC
DlzoTHEFL, DWVILIBEREAS / —< 8
50% DEI TRIM 2 EEMR e b6 L, 4FT
DIFEDRIEFILETIIEZ bNLWIZEDOHEE
WIRDVBIEE S NTD, —F, ZOBRBETHWLR

* Development of cancer immunotherapy.

** Tetsuya NAKATSURA, M.D.: EL A A& » ¥ —BURBRIEFRBIS &~ & — 23S A GBI ZS ERSC IR R B 58 % (B277-
8577 FITiAH M %6-5-1) ; Section for Frontier Medicine, Investigative Treatment Division, Research Center for
Innovative Oncology, National Cancer Center Hospital East, Kashiwa 277-8577, JAPAN
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7-CTLIE, MART-1,gpl00& Vo745 /44
PR SN R TF R W THE L2
@T,:mmmuib N SV i RN
WEIZL BEHBRRE ) ER L EOHCRIER
%‘i%?ﬂﬂé’;‘éﬂﬂ’ ZDZEIX, BEEMTE S
VI EDGEREAITh NS4S, #OCTL% 3l
THEDfEbN I PEAE O EFERKESIZ D5
HesboThHhhg, 2o HEELTLE
Ve AHBEIEERLTVE, T bbb
nbhiud, EEHFRMIIEEIRT S, HLWIEEE
e I RS IS L e W B IEARTUR & R E
LA iugse & i,

IR B [EE IR R Y
A TWBAXRXME

WIEFENDIGH E#Z 2 D561, LD
r'i-'iz‘kna_}llf SHEV) PN, EEIERY,

M, MEERMERE, PURWEMB LUHD
B EDFE :F%m EDGMRMER EIZE - T
ZUUHOE# % & 52 A0LENH L. HABR L
FEIEAGHUE A 2 TV A REME L LT3 2
Z2bNnb(FR1).

E NEBMEDRIESE

AT CREESNTWS & P REHUE % 44
¥ 5 &, Dcancer-testis (CT)HiE, QMBIFEN
B, @QZEENTF R, OBREET - 5B
BIZTEY, @Vﬂ"ﬁﬂ‘a HEOE, ©FaTs
HAMEHR L TV ALEERE LR EVHITL NS D,
FOREFBEELTAODPHITONE (R 2).
CTHUR LB S B PURIX, ZAIARTERBD
WA 4 OREALAE R & IEHE AR TIIRIER D25
FRRE S M rctestis(REHE, 2JL), IR, MEEoOA
WHRBTAHERET, e bORXS ) —<TRHSE
SN TRAOFEPEMAGE, SEREX (serological
identification of antigens by recombinant expres-
sion cloning) C[E%E X 17z NY-ESO-15{ 3= 1Y 7%
CTHUE T 5.

THRRICK WEBHEEI D
BZEEMENTF FORTEAE &
HLAZ® & B L I-f&D ®RE L

Do &) %k TRE S W2IEEHURE D,

68

BHEMNH 1% E5%5

x1 BEANLCEREERARIBA TV INEME
1) BEEDERMNICBV CTRFICE £ FET 50

2) BHAOMBSRUEIENLUR
3) ERDPSORBEITR I Y I WHIE

EIEMHILE L AD SN A720121d, FOPER
DT F N THEL/CTLA, EH_EoHLA
I AIDTFIHEETIRRTT F2 il LT
AR A BEET LI EEP L RITE R 52
W, HLAZ Z A1 FIHET AT F Fid@
FIOLRWLIOEOT I /Ero% by, HLADS%
BTG LTS 5. #RFND 7 5 A 15
FIHEET AT F FOMEEET— 7131313 D
Mo TEY, bhbhidf ¥ —%v F LTH
A MIT A LTHE D7 3/ BRESI % AT
T LT THEBEICHWOHLAY 5 A 1 5F 124
BTHRTF FEFRHTHI LDTE 5 (http:/
/bimas.dcrt.nih.gov/molbio/hla_bind/). ZEFEA
LKA T A E ) id, T2/ RMA-SHIE,
W/ T v A THERTESY,

AKEH AN TIZHLAA2OHENEH VI L, 2T
J=RDBENG T E L EOBEEICL Y, FEE
PR 7F FE LT, EITIIAT / —<H
e OHLA-A2HHED b DHEEEYIZE  FE &
NTwa, HAANTHHLAA2OPEHEE1X40%
& HEBE VDS, HLAAGFORTHAEANID -
EQBHED T DIF60% % 50 AHLAA24TH 5.
ELEH0 L o TWRWHAANIZISS Lvzwn,
L72ho T, bhbMARELI LI %, 1ZEA
EDBBEDBIIBNTERI L T AEHURIC
M LT, HLA-A24d 5 W i3-A2M) 51 D FEEAEHT
FRTF FEFZETHILICEY, £LDHEAA
JEBE AR E LRTF KT 7 F BRI
(DC)T 7 F v, EHICIRETFREBREREDR
ERENTREIC D EZEZOND,

bhbhPREL =D AFENRE
Glypican-3(GPC3) &HSP105(C D\ T

1. ¢cDNA~Y A 707 L1 B#th(C & 2 BTilasE -
*T /- DEE<Y —H—H»OEEIER

&, GPC3DOREE
bivbiid, EXER - e b7/ ake sy —
DIPFEHIE & ORFEFEIC L D, cDNAYA
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*x2 b FEBEREOREAZE

1) #{b &R U7 BEE B OBt 5 T filhe g o @
AREDOFALICEE L - BB RN ETEWOLEREERS, BABEADEERH
5, HEVETANVATBICHRET AT F FEFEMICR#ET 5 Tl

2) BRI RMC ST S THKER(Z a—- )2 RH L7, BAgskncDNASEH 7

A TIN)=—DRIY) == 7

3) BEBEMEDORESIEIGCEMA L, BHEERODNAEEI A 75 —DA
1) — = ¥ 7 (SEREX#:) (HSP105(37*)

4) cDNAYA 707 LABITIC L B, BIEFRBOMGIFESISIIESREOFEIZR L
HEEHBEEFGORE L, ZOHEMOEF (GPC3HIH)

saF7 LA %RBA L2 AMEEYBA 5 EETF
D RF# A% (hepatocellular carcinoma . HCC) &
EFMECBA2EBBF T2 HwT, L
ROBMBMZEINEE L ThE3h LVWHCCHE
B9 7 B e B MR & L CGPC3 %2 FE L7,
MEGPC3EHFHIAREE A 5/ — < DfEfE~— 71—
ELTHATHAZ LG, v AE
7V TGPC3VEIEMPRE L LTHHFHTH B Z
ERFEHLZD. 2T —< DR~ — 5 —SPARC
*FEL, GPC3EDMAGHEDHFRAMERL
728, < AGPC3% 8 A L 7-ESHIAL E KRN
FADFUIES#HE b FEHH L 729, HLA-A2,A2412 &
¥ 77— THIIIZIRR SN AGPC3NTF KN [F
E L7,

2. BIEDSEREXFEIC & WRAIE L 7=HSP105
FEARBERDCDNAT 1 75 ) — % KIGH 25
R, 2OEHE Y BREOMEDOFIEET
FIgGHifA T A2 1) —= > 7+ ASEREXiEIZ L b
¥% COBMBEOE#HIRE SN TS, EFE
TR TOAERRL, B, K, &E, i
Wae EERRGBICEFEB T 5HSP105% FE L
7=, HSP1053EMALD 7 A b — ¥ 2 OHIFIIZ
Bb->THY, siRNATHSPI0SDZEH # & L ¢
EEFEELBEMEAT RN =AD&
IR LD, < AEFIVTHSP105AREEE
FMPUR E L THOEHRL I EAFEH L -9,
FEHE BB REFMIIHB IR WL ) I
fREE SN -f@EsTH Y, L7oh>T, GPC3®
HSP105% #2019 & § A i+ T, F
EBROLREOTFE - IGEEITREIC 2> T
<%. bhbNidGPC3&HSP105(2D2W T, b
F OHLA-A24H B\ id, -A2BIEFEA~YY A%
FAWTOHOCTLIZE F =7 X7 F FOEZEIZEII L
TBY, <9 A& H\izin vivolBIBEHRIEDEER
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FIZBWT, IhoOEEHFEIZAT A RE
2 HOGERS ) & & & CHUEg g
RFETXLIERHPL TS,

HSP1051%, {HEOFEICEERZIS, 2, Lk
LYy ADEEMBEII B TIEICEB LTS
n, SEETETHSHLVILEET 7 F
DENLBEHTH B L E X SN 5. HSP105DNA
RPEHEFHWET s F COEFEIETTICYY
AETNEHCTEEHLTWAE D, Thbig~
TFRD T ERE ) BEHEOHLAICERZ <
ffiz, CTLO A T { CD4BgE~ IV 8= T il
(Th) bFHETE 5,

D Eomige s fMA LT, ESALY ¥ —
BRI BV CER T ERSERERE LTT T
W, B AY Y —GEEELZERORE Y
15, FHRI194E 2 A2 S TEATITAEAS A BE %
& & U7-HLAA24 3 & A4 & 1EGPC3 sk~
TFETYFOEKRE TSR] X5 — L
THEY, BIE, LA 2 O%581.0mg TaBRik
b Thb, LEMICHBELL (O, SR
0.3mg® 8 BIDFERIZ BV TIL, BN HIESEN
FUnhR &, 3@ s F o5 d5E% L 1
M A #IZCTTORECISTHUE COFHNIAE T L7z
6 AD 9 53 AIEEE L CTprogressive disease (PD)
Tho72h, 3 NEFHIREDOKREESH2»A
7251t 7% < stable disease(SD) T& - 7z. 44FE
HFICERRSE THRBR T T L, Zaele migs
HEMEEZ R L, KMUBROR#ER S &=, &
SEfried b, FEIHERRRKERE LT, B
SEE S E IR O ARG MG B O RIS T 5
R AT ARRAERE & b2, T4 - JT
%8 B3 O FFAUBLIE S RE T B R0 31 % #5132 UK
ARERQETH LT\ 5b. 85612, HSP105SR7F K
BXUDNAY 7 F VOFRICHS BIE LT 5,
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BARTITHhTWEDARERED
hZ2AL—=YgFib U —F

1. WImslBEMBEEETWTINTF KT I F
7

KB KZFDORILSE, WTIATHIIERIEE A
OB TERBETANEE - —Thh,
TEBPE TH A Z Lo @mE L, WIHEHUE <
TF N e WSRO RIEE L & 4 F T2006 2L
WEBLZ., S FBERERDODAMLO 3ERTI 4 4
Dbl hlzo TRBEFELHELTBY, 5T
SEMRIFHEL TS, $72, BRZ)ATS
A b= TOFBRT L FO— LEII565%TH D,
KUPEBE I L THEBRIEIRONS L
LTS,

2. {LEEEEHAL BEREATF KMEH!
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MRDARIRERR Glypican-3 ZiEME L

FRLADRERE

P> RERH R B BESXT

THARBENA(HCOR ARRSENBIIAREL DRI LOPRTFRY
PATHDN, BRBOERTHICAT SEFIHFMEERAIENT
LR,

ENABEIEDARBD CONA R 07 VIR ERAVWT, SEEFTHDA
THENCERRTJHEGTFEBRRNIIRITED. COFREANT
HCC KERNICERIRT 33 RN AB B R Glypican-3{6PC3)
ZEEELR.

FOPC3 R, "NSURBTOFAIUNADT 7IU—-IIBT SHBER
WGP P o h-BIBEFEOHETED, HCC BHO 80 %ON AMR
CRBLTWS. B, FEEBPAOBERETSENHEENT
nd.

@OEPC3 X, HCC BH 0K 40 HOMARICED SN, HCC OFB<—
N—-ELTHRATSS.

BRURAIBUVC GPC3 EENETINAREHLY, BCRERKEH
ST EBLBMT I EEEBLE.

EHFEAOHCC Z2HOH B0 BICHATES, GPCIERODHLA-A2
BEDNE A2A\REE H - FS5-TRRBIE MTONTF REREL,

PBEEZY T hEGRS T OB

CNERW HOC SRR OIFRIRERE LI,

T

@ BUDIC

HRRNA HCC DREHRIKKRB LT, 77
BV T EAE LTHEM L Twa, HCC (35
HLEHHECH RS HETLOTFEFASNATS
B 24 LASE, BFEEFORELE TNHO
PAACH T LG E, EHBROMBTHO R
R raiaEomeiLInTyd, Glypican-3
(GPC3Y @ HCC WHRBHL, BEasEofifgE LTE

Wiy A ABRERECH 2. bivbild HCC o
TLREMEDH 0y —7 v PELTGPC3ILHH
L. 2OHAEBMLCHBERRERT LAY BK
AR TR L.

B HCC (o7 R

8% M de, BFEZIRHIZHET L HCC DIBET 2,
HCC #ifi 3\ Dt b EmiEg, wWELH RS LR
b4, HCC LM 2 REHFICOWT H, 19040 &
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D1y 7 h A rEEL S 5 —88E (vmphokine - acti-
LAKIE, BEEREY VK
ST AR
& (peripheral blood monenuclear cel} | PBMC) & fiw
EEFHEERE, HIRE M (dendritic cell: DOY7 2
FUHE, « -7z P TUF A Y (AFPIRENTF F2

7FPREREVEBONTVS, TR HCCIEENWT
AR LI ROME LS HRESITEY, &5
WX TEDOHIMENRH ST B3

vated killer cells :

{tumor-infiltrating lvmphocyte | TIL),

B HRPAEREMRE Glypican-3(GPC3)

bihvbid, WERXEER2HRFRC Y2410

— DR LS EDORBEFEIZL D, BARE
FEMATLB S cDNARA 2 OT VAR 7 —Fo%
BT, BRBEIAHCORRN CEEATLBET
& LT Glypican-3(GPCR) RS L 220 (BEDA).

1) GPC3 D#kE

Begh-E&R O Glypican 7 » 3 Y —13, BET oL
%6 EmyHY 2T DY, GPC3I3, 580 7 S /g
L4 & 60 KDa D 27 HE ARSI - LK
BT, CEREH glyeosyl phosphatidel inositol (GPD)
FrA-CLOREHEIEE LTS, Piliabid, X

Btk (X8l MIBE A THIEAED—~D2TH 5,
Simpson- Golabi- Behmel SE@HE (SCGRsIIH W T,
GPCS DBIETFERZTHEL TS, $22, GPCS J v
Yy b aAThH, SGBs & RIBIEXLL YORE
Bert i e PHESNTYWES. GPC3 ., H2BOM
SR TIRIEMEWELED, 337 EF—2 2D
B EL L/ SR Tn3Y, ¥, GPCa
PEROAWFEE Wt ERETHILICLED, Wat vy
FAEEEEL, BRRPA DB ERETS I E M
HENTwie,

2) HCC HAMIKIHC £ 5 GPC3 ORI & BET —
H—E L TOHEEM
bitbhid, GPCI BIETORBROEN, +ORE
TEWTHIEAERDEL LTHBE2ILTH 20T
% RT-PCREE, # 6 CHZHIBY W T 4503 2 S aEaiikiL

55 (148) Rl

R L HTHERZ L2 (BDS, ). BB,
BRBMCEWTGPC3 ¥ BT 2 HFRERRBL 2<%
B, HCC X HBWITHFRET 509, GPCIIHV AR
BEHHEE LTORBZAHL Tyna, HCCREH DD
40 %DM T HE GPCI VB S s 4%, BEA,
Bl FE, tOBROFERT i;‘.iof‘<¥§ﬂ Lty
HCC DR~ —A—L LTHAHTSH B F2-HCCY
Brthid, iy GPCIMMET 2 b4 b, BlDHEOH
ERYDBERADLHSMRLIRS,

€) SR EmEDy—Y
GPC3 0H R

1) TORCEY 2EEREOBRE
RROHERRMENT T H I i h, il & i,
CDBEAASK RIEH GPC3 %, B i I
RS2 0E2 e AeluvUlgd LA AR
ADF 60 %HHAET L b AmEPEE (human histo-
compatibility leukocyte antigen | HLA) B{EF DD
—DC#H B HLA-A24 &, BALB/c w9 RD 5 A1
SFFOK T EIF VOREEF— 718, 368
CHHRLTwS S5, ke
TADGPC3I T, 7I/EBEROL LT %RLE
Do P—5EhE T &;é‘tb, EhrEvH D GPCS
/WA REC-FL, HLA-A2, KFdDw
FTHRELEETIETFHENS GPCHEDASF FE
GELL, CONYF P20 EMIKEE (bone
marrow-derived dendritic cell : BM-DCZ 8 LT
BALBsf e v 7 AUREL TRITT 2221030, K9
FIHA Lralafi s TRR CTLE#FA SR L (K
MERICTL 2 =Rl F F R L
SR =R F FEAE LA BM-DC 75 F »
T BEEC TS L BALR/e v AT, 1o
— WEHI { BUGPC M = o A KR AR RO
R A :-“#m Ehis, TOLY b= F Fid
""" e b Ty E B CTL
UF =7, b @ierds s f@.mm.
Fh, KHOE, vy AGPCE HfifRFHA L=y
2 ES €I & © b LA k8 e (ES- DC-GPC3)
R LA ES-DC-GPC3 v ARG ET LI &

v bhELTOD

L EMho T,
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GPC3 MRANA RBM
{ERER L O)
o
]

1~
HansiA s
2058 MR

Frag

T: DA, N 3EFASE

1 2 3 4 5
PABE TNTNTNTNTN

GRC3
6-7 oF r BRI

28 O HLA

B

HCC20 fIONAEE, ENABBLUSBBIESEEICHIT S GPCIBETFRHD cDNA T A
2O7 VAIEITF—99E HCC HIRICBIT D GPCImMANA BLUEBH DR (Nakatsura T o2
al, 2003 & O 3| H)

ATHCCHEE2WHON A EFEMARIBT A 2300 BHROARTORB e BEHTL, 26
FEEHO4BHRLEL BBV EEH@GIBvC, ERETFORB oy~ 5L,
GPC3 13, JFRAARE 206 16 PICHAS HVFARORROILAS RLE(FY 396.2) T, 16
BPHEMOIBES USBERET L8, HEAZDRADERRBCRREELL v,
MAMBHNE 22— FE AT CHh o7,

B HCCHMEBD AL (T) AR NV HT 4 GPCImRNA OREDEE S RT-PCR L E
WEF LS4, PASIIEY COMA GPCIRETORRAT B0,

C: HCC HBWH 5172 GPCAE UK DRI L, i COPCI A £ H bl idb#ngin

Fh®R LI

&0, in vivo S BWT GPC3IERM L CTL AR S
i, BBHIE 7o GPC3 BB A SR HR ORI & B2 B 440
Bahasl LAY,

2) HCC BHEICE I 3 EB BT OEN

ABRNDOHLA -2 5 A 1ML BEFDHI S, HLA-
A24 (A% 2402) AR ADF 60 %HBidi L. HLA-A2
(A% 0201) 138 20 %' FAi ¢ 5. & D AniLRin
FTHB. FITEPETOADGPCIURHESIAT
IJBERY LONTF FT, HLA-A2(A %0201) (2

SR

HETLEHMESNL GPCIHEDI~10HDT7 2/
Broada s/ PR oBHBRLL D55,
HLA-A2 V5 VAYz 29 vy A(HLA-A2Tgm) 12
RLBLS, GPCIHRM CTL *®BHYTE2 LV -7
RYPF FR ELISPOT 7 v A TRHTI oL L
b, RLFF A2-3:GPCucu AL L. 2612,
SO GPC3 A2-3 7+ FERAH LA BM-DCIZT2
MR LA HLA-A2Tgm T3, SRRSO, K.
Lo B, B HIEBWTHORERBRELTHELY,
FOREHIFRBE L.
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D HLA-AZ2 BDWB HLA-A24 il HCC BHE(ZNEFNP1-A2, P1-A24)DK 50%ICBWL
T, GPC3 B CTL H'EEZ NI, (Komori Het al, 2006 £ 5 IR)

A®  GPC3 HLA CTL
& FH K3l BOE"  ORE®  ORET  OAR™
Pt-A2-1 80 F ia + +
Ft-A2-2 72 [¥] 1 + + +
Pt-A2-3 &7 F 0 ND ND M
Ft-A2-4 4 M | + + +
Pt-A2-5 57 [X] | ND ND -
Pt_AD-B &8 M | = = Z
Pt-A2-7 54 [ 2] ia + + -
Pt-A2-8 73 MM i ND ND +
Pt-As-9 o F la " ¥ :
Pt-A2-10 &4 M 0 ' M -

2 IR

24-1 50 M Va + + +
Pt-A24-2 57 M Va + + -
Pt-A24-3 75 F lia + + +
Ft-A24-4 59 M ia ND ND +
Pt-A24-5 52 M ¢l - + -
Ft-Az4-6 &5 ] | WD NO +
Pt-A24-7 &1 8] | ND ND +
F1-A24-8 74 M I ND ND -
Pt-4z4-2 59 M Vi - - -
Pt-A24-10 &9 M Va + + -
Pt-A24-11 72 h i - + -
Pt-A24-12 g1 it Na + + +

1 TNMBRESROEL.
2 RBREEHOT, BREHOEBMECERUTRRESEZLL.
A RERECKOBLRBTNCESIC, BROO ML,
#4 GFC3RRHCC aek HepG2 ICHT DIERMEESD, BE/TH20 T 200 oL s Raic,
CTLERBTELmOn.

1009w 7 : NOD/SCID TSR
BAERE | SK-Hep- 1/GRC3

—O0— EPNREXKN=4)
e HV EBCTLREREHE (N=4)
i~ GRC3 #EH CTLEEHR (n=4)

754 .
CTL DEdire
85

EBBROAEEIMIT)
s
(o
1

0O 5 10 15 20 25 30 35
FAABBESDEN

{3 RE\FEXVOACEE L GPC3 ERE hHCC IBRBICHT I FCTLEBTRS
BLEOE D (Komon H ef al, 20064 & N g5 H)
NOD/SCID =2 A DFBOK T, v F HCCHIFL 4k SK—Hep- | 12 GPCI RIFET % B
RB B4 SK-Hep- 1/GPCI % 1 X 100 WAL, BREOBHZSASmmOD k2 2
ChoftBgs, 2OSHEMEBR SGAAICCTL Y8 X 10, #2825 L
7o, HCCBHE®PBMC 2 GPCRA T ¥ b — 727+ FONR L ML /- CTL 5
Wy, 23 be—RELTHVIY b—FA7F FOEML-CTLIESE (L), &
BEEAOLERE LI BOI0HCETHRTLL, GPCIFRN CTL 250012
¥ u—p 6N, FECBEOP AN B T,
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HLA-A2398HE CTL £ ¥ b — /2 7F ¥ GPCRu-m
&, H-2K = HLA-AZDFHEHR CTL ¥ b — /RS
F F GPC3ze-s ¥ T, HLA-A2 $ 7513 HLA-A2S S
D HCC B HD PBMC 205, ~_7F FERK CTL O
Wl ER A FORE, CPClheamXTFF2HWT
HLA-A2 R GPCS Bt HCC B 10 h 5 &0
PBMC & 0, F7, GPClumos R7F V& T HLA-
AP4 [BYE GPCR BBfE HCC B 12 41 6 50 PBMC &
O, BCTL Y =7 HRM % CTLEBHTE 22
(T,

2 B2, NODYSCID = 7 AL GPCS BRIEF 2 HEI5
Posadfoe b HCC Mtk SK-Hepl/GPC3 % HF 844
LTa# ¢, HLA-AZHEL Y | — Ry
FF GPChas: v HLA- A HFEEL b —
RPF F GPC3ueme THIMT 22 £ X0, HOC WH
GPBMC & 98 St b CTL BerigBRil o &
HEFHRELL. GPCI LV b —7 </ F Vi L2
CTL #: %425 L2 NOD/SCID w2 AT, o bu—
ADTEHBESZWIERELEROR LRSS LML
HELT, #EEr - THEOMENS MBI

A2 HLOIT HLA-AZBtE O HCC v MRz L T,
SNEDTF VR v A NERBOBRED 1 #1R
BRI TH L.

® BHbic

GPC3IfHFED CTL 2 ¥ b —AiF, HOC HHERHREOD
By —"e P LT, +OBREGHFBEES LS.
PAOREMRBICHILT 520008, S84 HAERR
Bl N— b)) — 2B U422 EEINDG, GPCI A
FD1oE LT, HCC OISEH X PRI E ST

SR GR
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