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Survivin, a member of the inhibitor of apoptosis protein (IAP) fam-
ily, is abundantly expressed in most malignancies, but is hardly
detectable in normal adult tissues. Previously we have identified a
human leukocyte antigen (HLA)-A24-restricted antigenic peptide,
survivin-2B80-88 (AYACNTSTL), recognized by CD8* cytotoxic T
lymphocytes (CTL). Survivin-2B80-88-specific CTL were induced
efficiently from peripheral blood mononuclear cells (PBMC) of oral
cancer patients after stimulation with the peptide in vitro. We con-
ducted a phase I clinical study to evaluate the safety and the effi-
cacy of survivin-2B80-88 peptide vaccination in HLA-A24-positive
patients with advanced or recurrent oral cancer. The vaccines were
given subcutaneously or intratumorally six times at 14-day inter-
vals. Eleven patients were enrolled and 10 patients completed the
vaccination protocol. No adverse events were observed in any
patients. In two patients, the levels of serum squamous cell carci-
noma (SCC) antigen decreased transiently during the period of vac-
cination. Tumor regression that was compatible with a partial
response (PR) was noted in one patient. The remaining nine
patients experienced progressive disease (PD). Immunologically,
an increase of the peptide-specific CTL frequency was detected in
six of the eight patients evaluated by HLA-A24/peptide tetramer
analysis. The present clinical trial revealed that survivin-2B peptide
vaccination was safe and had therapeutic potential for oral cancer
patients. However, subsequent clinical trials in combination with
various adjuvant drugs will be required to improve the immuno-
logical and therapeutic efficacy. This trial was registered with
University Hospital Medical Information Network (UMIN) number
UMINO000000976. (Cancer Sci 2011; 102: 324-329)

O ral cancer consistently ranks as one of the 10 most fre-
quently diagnosed cancers worldwide.® It encompasses a
range of malignant tumors arising from various diverse and
complex structures that have major physiological and aesthetic
importance. For most early stage oral cancers, high cure rates
are achieved with either surgery or definitive irradiation and
both speech and swallowing functions can often be preserved.
On the other hand, locally advanced or recurrent oral cancers
are usually treated with combination therapy consisting of either
surgery followed by postoperative chemoradiation or chemora-
diation with surgical salvage if needed. However, most patients
remain at high risk for locoregional recurrence and distant
metastasis.”” Therefore, advances in new therapeutic modalities
such as tumor-specific immunotherapy for patients with locally
advanced or recurrent oral cancers are urgently needed.

A large number of tumor-associated antigens have been iden-
tified from melanomas and other cancers, and clinical trials of
peptide-based immunotherapy have been carried out. Melanoma
antigen peptides were the first to be tested in phase I and phase
I studies for active immunization of metastatic melanoma
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patients.>* During the first stage of the studies, clinical
responses were observed in Europe and the United States.®®
However, in 2003, Rosenberg er al.”’ reported that <5% of
patients who received peptide vaccines such as gp100, MART-1
and tyrosinase plus IL-2 showed an overall objective response
(complete response [CR] + partial response [PR]). On the other
hand, investigational immunotherapy that targeted MAGE-A3
tended to reduce the risk of recurrence by 27% when used as an
adjuvant therapy with surgery in stage IB/II non-small-cell lung
cancer. Furthermore, enrolment in the global phase III trial of
adjuvant MAGE-A3 for non-small-cell lung cancer has already
started according to a certain European Union (EU)-based phar-
maceutical company. This finding provides hope for current and
future immunotherapies and has accelerated a variety of investi-
gations concerned with human tumor immunology.

Survivin is a recently characterized inhibitor of apoptosis pro-
tein (IAP) that is abundantly expressed in most solid and hemato-
logical malignancies, but is barely detectable in normal adult
tissues.*™ It has been shown to increase tumor resistance to apop-
totic stimuli such as radiation and chemotherapy. A number
of reports have demonstrated that survivin expression in cancer
cells has a prognostic value and is associated with increased
tumor recurrence and a lower survival rate,"''® although the
opposite correlation is observed in certain cancers.1” We previ-
ously reported that survivin-2B, a splicing variant of survivin, is
also expressed abundantly in various tumor cell lines and the
survivin-2B80-88 (AYACNTSTL) peptide derived from the
exon 2B-encoded region is recognized by CD8" cytotoxic T lym-
phocytes (CTL) in the context of human leukocyte antigen
(HLA)-A24 molecules."® The CTL spec1ﬁc for this peptide were
successfully induced from PBMC in six of seven HLA-A24-posi-
tive patients (83%) with colorectal cancers and exerted cytotoxic-
ity agamst HLA-A24-positive/survivin-positive adenocarcinoma
cells.""” Furthermore, we recently demonstrated that survivin-2B
peptide-specific CTL were induced in four of eight (50%) HLA-
A24- 8osmve patients with oral cancer with over stage II progres-
sion.?? Based on these observations, a phase I clinical study of
survivin-2B peptide vaccination was initiated for patients with
locally advanced or recurrent oral cancer. The present clinical
trial demonstrated the safety and suggested the marginal clin-
ical effectiveness of the survivin-2B peptide vaccination alone
for oral cancer patients.

Materials and Methods

Eligibility criteria. The study protocol was approved by the
Clinical Institutional Ethical Review Board of the Medical
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Institute of Bioregulation, Sapporo Medical University, Japan. All
patients gave their written informed consent before entry into
the study. Patients enrolled in this study were required to con-
form to the following criteria: (i) to have histologically proven
oral cancer; (i) to be HLA-A*2402 positive; (iii) to have survi-
vin-positive cancerous lesions by immunohistochemistry; (iv) to
have HLA class I-positive cancerous lesions by immunohisto-
chemistry using the anti-pan HLA class I mAb EMR8-5; (v) to
be 20-85 years old; (vi) to have an unresectable, locally
advanced or recurrent tumor; and (vii) to have an Eastern Coop-
erative Oncology Group (ECOG) performance status of between
0 and 3. The exclusion criteria included: (i) prior cancer therapy
such as chemotherapy, radiation therapy, steroid therapy or
other immunotherapy within the previous 4 weeks; (ii) the pres-
ence of other cancers that might influence the prognosis; (iii)
immunodeficiency or a history of splenectomy; (iv) severe car-
diac insufficiency, acute infection or hematopoietic failure; (v)
pregnancy or breast-feeding; and (vi) unsuitability for the trial
based on clinical judgment. This study was carried out at the
Department of Oral Surgery, Sapporo Medical University Pri-
mary Hospital from September 2003.

Peptide preparation. The survivin-2B80-88 peptide (amino
acid sequence AYACNTSTL), which was derived from a splic-
ing variant survivin-2B-specific exon 2B, was prepared under
good manufacturing practice conditions by Multiple Peptide
Systems (San Diego, CA, USA). The identity of the peptide was
confirmed by mass spectral analysis and the purity was shown to
be more than 98% as assessed by high-pressure liquid chroma-
tography analysis. The peptide was supplied as a freeze-dried,
sterile white powder. It was dissolved in 1.0 mL of physiologi-
cal saline (Otsuka Pharmaceutical Co., Ltd., Tokyo, Japan) and
stored at —80°C until just before use.

Treatment protocol. Vaccinations with survivin-2B peptide
were administered subcutaneously (s.c.) into the ipsilateral neck
or intratumorally six times at 14-day intervals. Two incremental
dose levels were planned for the peptide administration, with a
starting dose of 0.1 mg. Six patients received 0.1 mg (group 1)
and four patients received 1.0 mg (group 2), while each group
was divided into the two different administration sites as stated
above. Before proceeding to the next dose level, all previously
administered patients had to have completed the trial period.
Dose escalation for group 2 was allowed if no patients in group
1 experienced grade 3—4 toxicity.

If patients hoped for continuation of this peptide vaccine ther-
apy, we conducted it in the same manner after the sixth adminis-
tration.

Delayed-type hypersensitivity (DTH) skin test. The DTH skin
test was performed at each vaccination. The peptide (10 pg)
solution in physiological saline (0.1 mL) or physiological saline
alone (0.1 mL) was separately injected intradermally (i.d.) into
the forearm. A positive reaction was defined as area of erythema
and induration with a diameter of more than 4 mm, 48 h after
the injection.

Evaluation of toxicity and response. Patients were examined
closely for signs of toxicity during and after the vaccination.
The US National Cancer Institute Common Toxicity Criteria
(NCI-CTC Version 2.0, Jan.30, 1998) were used to classify the
toxicity grades.

Physical examinations and hematological examinations were
conducted before and after each vaccination. The serum level of
squamous cell carcinoma (SCC) antigen, which is the current
standard tumor marker for head and neck cancer, was examined
at 14-day intervals. A SCC antigen level of 1.5 ng/mL was gen-
erally taken as the upper limit of the normal range. The tumor
size was evaluated by visual inspection, computed tomography
(CT) and magnetic resonance imaging (MRI) before treatment,
after three vaccinations and at the end of the study period. The
tumor response was evaluated according to the Response Evalu-
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ation Criteria in Solid Tumors (RECIST) guidelines:m) a com-
plete response (CR) was defined as the disappearance of all
target lesions; and a partial response (PR) was defined as at least
a 30% decrease in the sum of the longest diameters of the target
lesions for at least 4 weeks without the appearance of new
lesions. Progressive disease (PD) was defined as at least a 20%
increase in the sum of the longest diameters of the target lesions
or the appearance of one or more new lesions. Stable disease
(SD) was defined as neither sufficient shrinkage to qualify for a
PR nor a sufficient increase to qualify for PD.

In vitro stimulation of PBMC. The PBMC were isolated from
blood samples by Ficoll-Conray density gradient centrifugation
and then frozen and stored at ~-80°C. As needed, frozen PBMC
were thawed and incubated in the presence of 30 pul/mL survi-
vin-2B peptide in AIM-V medium containing 10% human serum
at room temperature. Interleukin-2 (IL-2) was added at a final
concentration of 50 U/mL for 1 h on days 0, 2, 4 and 6 of cul-
ture. On day 7, the PBMC were analyzed by tetramer staining.

Tetramer staining. HLA-A24/peptide tetramers were con-
structed according to the procedure described by Altman
et al.*® Briefly, recombinant HLA-A24 heavy chain® and
human B-2-microglobulin were refolded with the survivin-2B80-
88 peptide as described previously.*® The resulting HLA-A24-
peptide monomer was biotinylated by incubation with the
enzyme BirA (Avidity, Denver, CO, USA) for 17 h at room tem-
perature and purified using fast protein liquid chromatography.
A tetromeric HLA-peptide complex was produced by incubating
streptavidin-PE (Vector Laboratories, Burlingame, CA, USA)
with the biotinylated monomer at a 1:4 molar ratio. For flow
cytometric analysis, the PBMC, which were stimulated in vitro
as above, were stained with the phycoerythrin (PE)-labeled tetra-
mer at 37°C for 20 min, followed by staining with an FITC-con-
jugated anti-CD8 mAb (Becton Dickinson Biosciences, San
Jose, CA, USA) at 4°C for 30 min. The cells were washed twice
with PBS before fixation in 1% formaldehyde. Flow cytometric
analysis was performed using a FACSCalibur and the CellQuest
software program (Becton Dickinson Biosciences). The fre-
quency of the CTL precursors was calculated as the number of
tetramer-positive cells over the number of CD8-positive cells.
Moreover, the PBMC were stained with an FITC-labeled
HLA-A*2402-restricted human immunodeficiency virus (HIV)
peptide (RYLRDQQLL) tetramer and PE-labeled HLA-
A*2402-survivin-2B80-88 peptide tetramer, which were
purchased from MBL Co., Ltd. (Nagoya, Japan), at 37°C for
20 min, followed by staining with an FITC- or PerCP-conju-
gated anti-CD8 mAb (Becton Dickinson Biosciences) at 4°C for
30 min. The frequency of the CTL precursors was calculated in
the same manner.

Results

Patient characteristics. Eleven patients (six males, five
females) were eligible and agreed to participate in this phase I
study. The patients’ characteristics are summarized in Table 1.
The patients’ median age at enrolment was 66.5 years, with a
range 38-84 years. Based on the ECOG classification, five
patients were PS1, five were PS2, and one was PS3. The
patients’ primary tumor sites were: buccal mucosa, three; palate,
two; upper or lower alveolus and gingiva, two; mandible, one;
floor of mouth, one; submandibular gland, one; and tongue, one.
The histological type was SCC in seven patients, adenoid cystic
carcinoma (ACC) in three and alveolar soft part sarcoma
(ASPS) in one. Table 2 summarize the clinical and immunologi-
cal outcomes for the 11 patients. One patient discontinued the
regimen after four vaccinations. She (case 8) had a growing
locoregional recurrence and her general condition deteriorated.
Subsequently she was removed from the study after four vacci-
nations because she refused to continue the protocol. None of
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Table 1. Summary of the characteristics of patients enrolled in the present study
. . . . Recurrent or
Patient no. Hlstglogy Age/Sex PS Primary tumor site metastatic sites
1 ASPA 38/M 1 Mandible Local, brain, lung
2 ACC 60/M 1 Hard palate Local, lung
3 sccC 84/F 3 Floor of mouth Locoregional
4 ACC 50/F 2 Submandibular gland Lung
5 sCC 83/F 2 Upper alveolus and gingiva Locoregional
6 ScC 72/M 2 Buccal mucosa Local
7 SCC 55/M 2 Tongue Locoregional
8 sccC 82/F 2 Lower alveolus and gingiva Neck
9 SCC 73/M 1 Hard palate Lung, liver
10 SCC 82/F 1 Buccal mucosa Neck
11 SCC 68/M 1 Buccal mucosa Locoregional

ACC, adenoid cystic carcinoma; ASPS, alveolar soft part sarcoma; SCC, squamous cell carcinoma.

Table 2. Profiles of the enrolled patients and clinical responses to the survivin-2B peptide vaccination

Patient Dose. Injection HLA class | Prior therapy Adverse Tet.ra.mer Tumor  Clinical Follow up
of peptide . . stainingt Progress
no. route expression (washout time) events marker response (months)
(mg) (pre-/post-)
1 7 Intratumoral + S + C (1 month) - ND ND PD 43 AWD
2 Intratumoral + S + C (1 month) - 121/103 ND PD 25 DOD
3 Intratumoral + C + R (1 month) - ND ND PD 3 DOD
4 0.1 s.c. + S+ C+R(6years, 4 months) - 1/100 ND PD 15 DOD
5 s.C. + C (1 month) - 6/16 INC PD 6 DOD
6 - s.C. + S + R + C (1 months) - 65/244 INC PD 3 DOD
7 Intratumoral + S + R + C (1 month) - 96/528 ND PD 6 DOD
8+ Intratumoral + S + R (1 month) - ND ND ND 2 DOD
9 1.0 s.C. + S + C (2 months) - 77/204 DEC PD 5 DOD
10 Intratumoral + S + C (1 month) - 5/20 DEC PR 5 DOD
11 s.C. + S+ R + C (5 months) - 5/1 ND PD 8 DOD

tTetramer staining: Tetramer(+)CD8(+) in 10 000 CD8(+) cells. £Patient refused to continue the protocol (case 8). AWD, alive with disease;
C, chemotherapy; DEC, decreased; DOD, dead of disease; HLA, human leukocyte antigen; INC, increased; ND, not determined; PD, progressive
disease; post-, after the fourth vaccination; PR, partial response; pre-, before the first vaccination; R, radiotherapy; S, surgery.

the treatment interruptions were due to any adverse reactions to
the vaccination. Ten patients received the complete regimen
including six vaccinations and thereafter were evaluated.

safety. The peptide vaccination was well tolerated in all 10
patients. No hematological, cardiovascular, hepatic or renal tox-
icity was observed during or after vaccination. Skin reactions
such as induration, pain or rash were not observed in any case.

DTH skin test. A DTH skin test was performed at each vacci-
nation and assessed 48 h later. No positive DTH reaction was
observed in any patient.

Clinical responses. In two patients (cases 9 and 10) the tumor
marker level (SCC antigen) transiently decreased. In two
patients (cases 5 and 6) it increased and in the remainder it was
not useful for monitoring. A PR was observed in one patient
(case 10), who also demonstrated a remarkable decrease in the
SCC antigen level (6.0 ng/ml. — 0.7 ng/mL). The remaining
nine patients experienced PD.

Case 9, who had multiple lung metastases, transiently showed
a positive level of SCC antigen of 2.1 ng/mL that decreased
after the second vaccination and was within the normal range
just after the third vaccination. However, after the fourth vacci-
nation it increased abruptly, which closely corresponded to his
clinical progress. Until the fourth vaccination, CT imaging of
the lung revealed virtually dormant disease, however, it revealed
progressive disease after the sixth vaccination.

One responder (case 10) with PR developed multiple neck
metastases and skin metastases in the left side of her neck at
3 months after surgery followed by treatment with tegafur/
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uracil (UFT) at a daily dose of 400 mg as oral adjuvant chemo-
therapy. She was judged to be impossible to treat radically
because CT imaging showed that the recurrent tumor had metas-
tasized to lymph nodes and the skin, including the parotid gland,
submandibular region, posterior cervical region, occipital region
of the head, posterior skull base and lower cervical region
(Fig. 1A). The metastatic progressive tumor samples from her
neck obtained by neck dissection previously were confirmed by
immunohistochemical staining to markedly express survivin and
HLA class I molecules. Survivin-2B peptide vaccine was admin-
istered intratumorally to the left side of her neck nine times at
biweekly intervals. The SCC antigen level was 6.0 ng/mL
before vaccination. Her skin metastatic tumor and pain disap-
peared transiently after the fifth vaccination, thus resulting in an
improvement in her quality of life. A tumor regression rate of
70% was observed by CT imaging (Fig. 1B). The SCC antigen
level decreased to 0.7 ng/mL after the sixth vaccination
(Fig. 2). Nevertheless, these effects were maintained for
2 months only.

Tetramer staining assay. Peptide-specific immunological
responses were evaluated in eight patients by HLA-A24/survi-
vin-2B80-88 peptide tetramer analysis. The change of the
tetramer-positive CTL frequency was evaluated by comparison
with that before the first vaccination and that after each vaccina-
tion. The frequency of tetramer-positive CTL tended to increase
after the vaccination in six patients (cases 4, 5, 6, 7, 9 and 10)
(Table 2). In Figure 3, the peptide-specific CTL frequen-
cies in cases 9 and 10 are indicated as the percentages of
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Fig. 1. Photograph of skin on the neck and computed tomography (CT) scan image of the neck showing metastatic tumors of case 10. (A)
Photograph of skin on the neck and CT scan image of the neck before vaccination. Axial contrast-enhanced CT image shows multiple metastatic
tumors (arrows). (B) Photograph of skin on the neck and CT scan image of the neck after the fifth vaccination. The metastatic tumors show
significant remission after the fifth vaccination compared with before vaccination (70% reduction).

tetramer-positive CTL among CDS8-positive T cells before and
after the fourth vaccination. The frequency of tetramer-positive
CTL was increased from 0.77% to 2.04% and from 0.05% to
0.20%, in cases 9 and 10 respectively.

Discussion

Many tumor-associated antigens have been identified and clini-
cal trials utilizing them have been conducted.®® However,
most such clinical trials were aimed at the treatment of advanced
melanoma and there are few reports on the treatment of patients
with solid cancers. Although the immunogenicity of these non-
melanoma-associated antigens is relatively weak, a specific
number of tumor antigens were determined. The HLA-A24-
restricted CTL epitope survivin-2B80-88 derived from survivin-
2B has high potency for CTL induction in various cancer
patients, including those with breast cancer, colorectal cancer,
gastric cancer and oral cancer."%'®2% Based on the findings of
these studies in vitro, a phase I clinical study of survivin-2B
peptide vaccine therapy began in September 2003 for patients
with advanced or recurrent oral cancer, following those for colo-
rectal cancer and breast cancer. In many clinical trials, patients
received the peptide in combination with certain adjuvants such
as incomplete Freund’s adjuvant (IFA) and cytokines for the
purpose of enhancing the immune responses against cancer. In
the present study, patients received the survivin-2B peptide dis-
solved in physiological saline without any adjuvant in order to
strictly evaluate the clinical effect of the peptide alone.

A dose-escalation trial was chosen to estimate the safe and
optimal doses. Dosage groups of 0.1 and 1.0 mg were set up,
consisting of six and four patients, respectively. None of the
patients had any sign of toxicity. Therefore, the survivin-2B
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Fig. 2. Changes in the serum squamous cell carcinoma (SCC) antigen
level during the vaccination in case 10. The dotted line indicates
the cut-off point for the SCC antigen level. The arrows indicate the
times of vaccination. The SCC antigen level significantly decreased
to 0.7 ng/mL after the sixth vaccination. The cut-off value was
1.5 ng/mL.

peptide vaccine was safe and could be repeatedly injected into
patients without serious side-effects. In terms of the clinical
responses, the levels of tumor markers were temporarily
decreased in comparison with the pretreatment status in two
patients in the 1.0 mg dosage group. No patients in the
0.1 mg dosage group experienced a decrease in tumor mark-
ers. A PR was observed in one patient who was administered
1.0 mg of peptide. Therefore, the 1.0 mg dosage group
appeared to have a better clinical outcome than the 0.1 mg
dosage group. Based on these results, the recommended survi-
vin-2B vaccine dose was 1.0 mg. Furthermore, we set up
two distinct injection routes, s.c. into the ipsilateral neck or
intratumorally. Intratumoral injection was concretely done by
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Fig. 3. Tetramer staining before the first vacci-
nation and after the fourth vaccination in cases 9 and
10. Flow cytometric analysis was performed using
a  FACSCaliber and CellQuest software (Becton
Dickinson Biosciences). The frequency of the cytotoxic
T lymphocyte (CTL) precursors was calculated as the

number of tetramer-positive cells divided by the
number of CD8-positive cells. The peptide-specific
CTL frequency. is indicated  as the percentage of

tetramer-positive CTL among CD8-positive T cells
before the first vaccination and after the fourth
vaccination. In cases 9 and 10, the frequency of
tetramer-positive CTL was increased from 0.77% to
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submucosal or’ subcutaneous  vaccination into the peripheral
parts of tumors, avoiding necrotic areas and vessels, for intra-
oral tumors and mneck tumors, respectively. However, no sig-
nificantly different “findings as a whole were noted for the
clinical and immunological responses.

In the present study, one patient (case 10) achieved a clinical
PR. This demonstrated that the survivin-2B vaccination could
yield an excellent response in oral cancer. The patient had
received tegafur/uracil (UFT) as oral adjuvant chemotherapy
and limited systemic chemotherapy for a few months prior to
the vaccine treatment. She was judged to have PS1 in the ECOG
classification. It is possible that peptide-based immunotherapy
might be more effective in patients with reduced immune sup-
pression as a result of recent intensive chemotherapy, as sug-
gested by the previous clinical study of survivin-2B vaccination
for colon cancer, although the study consisted of only a limited
number of patients.*> The results of the present trial were
mostly compatible with the colon cancer studies in terms of the
chemotherapeutic background. Furthermore, by immunohisto-
chemistry, we preliminarily examined the infiltration of local
immune cells in metastatic progressive tumor samples from her
neck obtained before the first vaccination. Infiltration of CD8 T-
cells into the peripheral parts of the tumor was markedly
observed. On the other hand, a large number of tumor cells with
strong survivin and HLA class I expression were observed. It
was presumed that these findings indicated good conditions for
immune responses in the tumor microenvironment. However,
we failed to obtain a specimen during or after vaccination to
evaluate the frequency of these cells (data not shown). Further
studies to elucidate the immunoregulatory mechanisms of the
immune escape by analyzing the infiltrating immune cells in
local tumor sites will be necessary.

References

1 Rodrigues VC, Moss SH, Tuomainen H. Oral cancer in the UK: to screen or
not to screen. Oral Oncol 1998; 34: 454-65.

2 Yao M, Epstein JB, Modi BJ et al. Current surgical treatment of squamous
cell cacinoma of the head and neck. Oral Oncol 2007; 43: 213-23.

3 van der Bruggen P, Traversari C, Chomez P et al. A gene encoding an antigen
recognized by cytolytic T lymphocytes on a human melanoma. Science 1991;
254: 1643-7.

328

HIV tetramer

2.04% and from 0.05% to 0.20%, respectively. HIV,
human immunodeficiency virus. R

Although analysis of peripheral blood lymphocytes using
HLA-A24/peptide tetramers actually revealed a slight increase
in the peptide-specific CTL frequency in six- patients, the
immune responses had no relevance to the clinical responses in
this study. It seems reasonable to conclude that the number of
CTL induced by the vaccine was insufficient to induce tumor
regression in patients with advanced or recurrent oral cancer, as
vaccine-specific CTL might not be recruited into the tumor site,
and the cytotoxic function of CTL might be suppressed in the
tumor site by certain mechanisms such as regulatory T cells and
immunosuppressive cytokines in the tumor microenvironment.

Overall, the survivin-2B peptide vaccination was well toler-
ated, but it is suggested that this vaccination protocol might pro-
vide only marginal immunological and clinical responses in
most advanced or recurrent oral cancer patients. It is possible
that advanced protocols such as a more intense immunization
schedule and delivery in combination with a specific adjuvant
and/or an immune-stimulatory cytokine might improve the effi-
cacy of the survivin-2B peptide vaccine against oral cancer.
Indeed, vaccination of the survivin-2B peptide mixed with IFA
increased the frequency of peptide-specific CTL more than vac-
cination with the peptide alone in a phase I clinical trial for
patients with advanced or recurrent breast cancer.”> Based on
the results of the present study and the other trials, a second clin-
ical study of survivin-2B peptide vaccine has recently been
started in combination with IFA and interferon-alpha.

Disclosure Statement

The authors have no conflict of interest.

4 Kawakami Y, Eliyahu S, Delgado CH et al. Cloning of the gene coding for a
shared antigen recognized by autologous T cells infiltrating into tumor. Proc
Natl Acad Sci U § A 1994; 91: 3515-19. )

5 Parmiani G, Castelli C, Dalerba P et al. Cancer immunotherapy with peptide-
based vaccines: what have we achieved? Where are we going? J Natl Cancer
Inst 2002; 94: 805-18.

6 Rosenberg SA, Yang JC, Schwartzentruber DJ ef al. Immunologic and
therapeutic evaluation of a synthetic peptide vaccine for the treatment of
patients with metastatic melanoma. Nar Med 1998; 4: 321-7.

doi: 10.1111/j.1349-7006.2010.01789.x
© 2010 Japanese Cancer Association

— 162 —



10

11
12

13

14

15

16

17

Rosenberg SA, Yang JC, Restifo NP. Cancer immunotherapy: moving beyond
current vaccines. Nat Med 2004; 10: 909-15.

Ambrosini G, Adida C, Altieri DC. A novel anti-apoptosis gene, surviving,
expressed in cancer and lymphoma. Nat Med 1997; 3: 917-21.

Altieri DC. Survivin, versatile modulation of cell division and apoptosis in
cancer. Oncogene 2003; 22: 8581-9.

Asanuma H, Torigoe T, Kamiguchi K et al. Survivin expression is regulated
by coexpression of human epidermal growth factor receptor 2 and epidermal
growth factor receptorvia phosphatidylinositol 3-kinase/AKT signaling
pathway in breast cancer cells. Cancer Res 2005; 65: 11018-25.

Lo Muzio L, Pannone G, Staibano S e al. Survivin expression in oral
squamous cell carcinoma. Br J Cancer 2003; 89: 2244-8.

Kawasaki H, Altieri DC, Lu CD et al. Inhibition of apoptosis by survivin predicts
shorter survival rates in colorectal cancer. Cancer Res 1998; 58: 5071-4.

Kato J, Kuwabara Y, Mitani M et al. Expression of survivin in esophageal
cancer: correlation with the prognosis and response to chemotherapy. Int J
Cancer 2001; 95: 92-5.

Lo Muzio L, Farina A, Rubini C ef al. Survivin as prognostic factor in
squamous cell carcinoma of the oral cavity. Cancer Lett 2005; 225: 27-33.
Rosato A, Pivetta M, Parenti A et al. An accurate prognostic marker for
squamous cell carcinoma but not adenocarcinoma. Int J Cancer 2006; 119:
1717-22.

Tanaka K, Iwamoto S, Gon G et al. Expression of survivin and its relationship
to loss of apoptosis in breast carcinomas. Clin Cancer Res 2000; 6: 127-34.
Freier K, Pungs S, Sticht C et al. High survivin expression is associated with
favorable outcome in advanced primary oral squamous cell carcinoma after
radiation therapy. Int J Cancer 2007; 120: 942-6.

Miyazaki et al.

19

20

21

22

23

24

25

26

Hirohashi Y, Torigoe T, Maeda A et al. An HLA-A24-restricted cytotoxic T
lymphocyte epitope of a tumor-associated protein, survivin. Clin Cancer Res
2002; 8: 1731-9.

Idenoue S, Hirohashi Y, Torigoe T ef al. A potent immunogenic general
cancer vaccine that targets survivin, an inhibitor of apoptosis proteins. Clin
Cancer Res 2005; 11: 1474-82.

Kobayashi J, Torigoe T, Hirohashi Y e al. Comparative study on the
immunogenicity between an HLA-A24-restricted cytotoxic T-cell epitope
derived from survivin and that from its splice variant survivin-2B in oral
cancer patients. J Transl Med 2009; 7: 1.

Therasse P, Arbuck SG, Eisenhauer EA et al. New guidelines to evaluate
the response to treatment in solid tumors. J Natl Cancer Inst 2000; 92:
205-16.

Altman JD, Moss PA, Goulder PJ et al. Phenotypic analysis of antigen-
specific T lymphocytes. Science 1996; 274: 94.

Sato Y, Sahara H, Tsukahara T ef al. Improved generation of HLA class
I/peptide tetramers. J Immunol Methods 1996; 20: 177-84.

Sato Y, Nabeta Y, Tsukahara T ef al. Detection and induction of CTLs
specific for SYT-SSX-derived peptides in HLA-A24(+) patients with synovial
sarcoma. J Immunol 2002; 169: 1611-18.

Tsuruma T, Hata F, Torigoe T et al. Phase I clinical study of anti-apoptosis
protein, survivin-derived peptide vaccine therapy for patients with advanced
or recurrent colorectal cancer. J Transl Med 2004; 2: 19.

Tsuruma T, Iwayama Y, Ohmura T et al. Clinical and immunological
evaluation of anti-apoptosis protein, survivin-derived peptide vaccine in phase
I clinical study for patients with advanced or recurrent breast cancer. J Transl
Med 2008; 6: 24.

Cancer Sci | February 2011 | vol. 102 | no.2 | 329

© 2010 Japanese Cancer Association

— 163 —



FrEe

BB & BE Vol 32 (2) p. 135~140, 2011

RIS - [BEICHT BREaR U F RO TRE

RTF BT 7 F > ORFED S BRI 728 72 7 & 5

W Y

E#H bhbhd DNATI /07 b1 T7—2ZRAVTEE L ZFHRETRNGERRE
HiE Glypican-3(GPC3) ISRDNRTF R U F U EDRKSE 1 HRBRERT L. T2l
GEFHENEICNZ, HEIBREOBERDIROFIZADLOIBREDHS/ONED, B
BLTIE, SHEOBKRETNERBRTERL TV, £k, GPCINTF NaRkEIhESE
DOFRWMBERZER (PBMC) &V, GPCINTF RERM CTL 2RI FELERZEIE
MERBILTHY, £, <ZADOGPCINTF RERWMCTL 7O~ &ML LTS,
GMP EHLOMFIIZEHEER Cell Processing Center (CPC) Z#FIBLTETIE GPCINTF R
BRI CTLEZOEREZEEL TV, X512, REMREZED LD ELTVSHEBEICS
BREHELTVWS HSP105 ZBHE LANTF KTV F UEEOREFEICOVTHREN, &
D OF UEEDBREANOBERICDOVWTEERLEL,

Key words : X7F F© 25, Glypican-3 (GPC3), CTL, HSP105

[. REREZICETDRERRL

LIHWEEN VW ES b, BENEEIZIT LN
%L o REITREZOL  BSREEERLBE M2
EHHo> TWABRT, REFE~NOHFPLTFEIIRE
Vo HAHWVIE, BREFHRPFHELLTOHMELS
FoTWVh, REREIROE 4DOBBELEDRT
ALWD, BELRDD FEEERRE LTI LSh
TWLRWOPEIRTH B WD 7 BE B & LR 5E
DRV E LI X BREERRIICE D W 2B R IERE D
RBOLEND 5.

1991 4612 Boon 5V & ) * 5 7 —<HH MAGE #&
FEFHRE SN, b FORERIEEZYE L THHE
L, BEBRL 9 5 Z BRI ARG 2 b lze T
bbb, BALCHELTERELRY VNI PEASND

L, INBICHRTBZRTF P, HLAZ I A15F

Development and Translational Research of Peptide

Vaccine

Tetsuya Nakatsura

D BENAARFY Y & —RRERREARE Y 5 —
DAGEBGEIREEAER (T 277-8577 WMo
% 6-5-1)

WAL CHilRoRmICHEB L, CD8 MG EM T
il (9 THIRR, CTL) "2 ho @Bl L CEk
b3, EHRE2HEETL W) AH A LPEET
5o BEE CIZ, & SERBIERIEB LURTF

FARZE SR, Fh5 %A EERRBRS IR TIT
bNTWw5, KE NCI D Rosenberg 52 I, 2004 4
@ Nature Medicine (7 7 F > @ Review & LT,
440%171 CR, PR @ response rate i3 226% TH o
TG LA, 20T EI32009FEDREREERTDH
FEWcRkD, RTFFU ST EMTIIETREICES
T OESTIEZVSD Lk v, AR EEE
M OIERSOWEEEZH D, BETFHICOENRT
BEMEE D B, TS F EF RERHRGFISHT 55
hEDFR R ECHBEIRTLLOBRIS 072,
—%, B, BARENO S S ZHE»SBITHT
BERTFEI 2 F Y OBEHPIOMEDHA I NS, P
T, MELELIIRT,

B TiE, BIVIREICH LT [Provenge] &\ 4
AR EDS FDA AR INGHEEII ko 720%, £0D
I D\ oD O E MAHERRRAB TOE RS Wi S
NTwb, —/TiE, &k, FEHEEOFHT 25>
PEEETH HH, RERENLVERTHLDIX, W&
OBERTHRFHTHLLEEZ LN, REREZHV

135

— 164 —



® 1 BRTF P77 F VREBRAROERI R OHE

iy AR % R PR R SCHR
NCI &7 7 F @ Review 440 FIh OEFRIT DD 26% 2

PNITN WT1 X7 F F

BREEAEGR, SEEMEDL®E, 28, 3~5
i, MIESE % & CTHEB

ARERX FNAEV2BARTFF TR EEE TR 6, 7

AERK T—F—A—PFEXTFF FESE, KEE WES BEhETEMB 8 9

JERAK CAQRTFF B THEOELH 10

TR KOCl1, RNF43, TOMM34, VEGFR1, VEGFR2 ® KB T&ERHI 1
S5BEONRTFF

IZEER TTK, LY6K (URLC10), IMP-3 (KOC1) @ 37@#H RER THEH 12
DT F R

HFEKX MPHOSPH1,  DEPDC1 OX7F K I T OBUER AR 13

MFLEKR  VEGFR2 XT7F F SR RE AT R I A A R IE R O T 14

L GPC3 < 7F N AT TRAB 15

TRREBEROBRETFHERRBIETHEORAE L L
EThb, AETIE, TTFbhbhi kit L THgEL
TWBHERICIZIEHOED b Lk v glypican-3
(GPC3) HIkERTF FEHWZT 7 F VEEIIDWT
HBAR72H e T, BEREEED L) & LT RS
IZHERBELTWS HSPI0S 2B E LT F Y
7 F VEEOBRBIHICOWTHRINERS,

. BEEEEERREDHRA TVINE
i3]

RIBRENOISHEZZ 551013, ZOBHEIC
WHTE B L) AN, BERE SRR &
HEHERE, PUEHENS XL HCRER EOREFRH
HOBRBMER EICE o THIUROR#Z L 62 L 0LE
Wb Do BN REHEMIUREIMA TV EREHEL
LT, ORBEOERNICBVTRIENEZFET L
B, OQFBOMBEREEIENLIR, ORERDPDL
OHBPFEZ Y I WHRD=ZOWEETH %,

M. ZHFRPUR Glypican-3 (GPC3) @
FE

bhvbhud, EXERF -7/ sk vy —onf
Wi GAEN AR Y ¥ —Hi%FR) &0
HEFEFEIZEY, DNARA 7O 7L 2FBHLR
2 AFEEE M Z 5 EEFORMEE: EEERICBT
DEBBN T — 7 2 BT, FERENERE
HHE & LT GPC3 2 FELz, GPCIEETFB LT
EHEE, 13EACOFIBERRZ S CICHlatkT
BEBT A, EEAZKICBNTR, BEFORED

BVITEENICRE SN BBET L ORBESA LR
Ze\ve GPC3 BFFMIlEDIEE~— 7 — L LTHAEH
ThrZELRLEY, bhbhid, GPC32HEAR
ZEBIEMREICR ) 250 ) PERE L. BA
AD# 60% 2Bt TH H HLA-A24 £ BALB/ c <7
ADMHC 7 5 2 14F® KUIZIFIZR L7 F P8
HAETAZENbDRoTWS, X512, B ETT R
®D GPC3 T, BUDKEUI—FADBEI LD,
HLA-A24, KiOWTFhIZHEE LD 5 GPC3I kD
RTFFEER L. Thb® BALB/ c v X246
B LCMRAT L, K495 HLA-A24 &1 CTL =
¥ h—7~7F ¥ (EYILSLEEL) Z@ZE L7217, H
FEIZZ N5 % HLA-A24 transgenic mouse (Tgm) i
FE LT L2EREDRLIRY, BLCTL Y b —
7 ~_7F ¥ (EYILSLEEL) #SFE s iz, Z@ HLA-
A24 #5411 GPC3 HiskR7F F (EYILSLEEL) % M
W, & D HLA-A24 Bk - HiRass B o KM
U USERERIET A Z & T, RS GPC3HER
CTL %5835 Z 22T &72%, GPC3HEN CTL#
%, GPC3ERH e MrMiuEMmakEBE L 72X —
Fw ZICBALT, TOBREMERZIHLEZY, ¥
7z, BRAD 0% DT, BREKAADA Y ¥ —F 4
FTHAHHLA-A2H#HE D CTL ¥ F— T RTF K
#AETAH72012, HLA-A2 ZHEL ) ARTF N
EHRL, Zhb%d HLA-A2 Tgm IZHIE L THATL
720 B L72HLA-A2 A GPCIHRERTF F
(FVGEFFTDV) # vk b @ HLA-A2 B
JUBBEORMMY) Y RBRERMT 52 &T, %
25 GPC3IMFEW CTL 2 F B3 52 LB TELY,
¥, EEIEELRZETHEY, DEowvwTho<
7 ADEBRIIBWT S, GPCIHTBEOREIZL - T,

136 JEEBE Vol 32 (2) 2011

— 166 —



R7F FREN CTL FE SN, AEFHRIRD
b, BORERARIRLTHFESI L 22

7> 1718 o

IV. GPCG3XTFRTIF>D
ERPRSE 1 #HALBR"

AR Ic BT, WA CRBY s BEERT
B F VIR INTWRY, BNTIX, bhbh
A3, HLA-A24, -A2 B AT PR B 2 &z,
GPC3IRTF FU 2 F U OBKRE I HRABRZRET L
720 BEMICHEIZEL, BIZefolEhicRTF
FEEN CTL OB SN, 20K
RT7F FREENFESWITIEZ 52 ERBEI NI,
F 72, CD8BE CTL A, XR7F N7 7 F OB
BMANICEZEEBLUEMREZREBLCWAZ L%, &
BOBE S ATHETE 72 $60% DRI BVTH
|77 Fr¥&5% 2% BOMICERE~— % — PIVKA-
I DIET % 32 CT % MRI O i {54425 T O -l T 134y
60% DEBIT 2» AFBOWELR L (ZE SD) Tho
720 30 mg, 3 EIFG-D 1 FNIEEOM/NRPHER LD
EWHLRERZE (H5ERPR) PHEALL, 581
b ) MUISIBEEES 2 WHETIFIREEE L > THA
THLIPRENHRRTHRIAET AL L BIZ, Dk
B0 FUEERIIE, BEVNRY, HBH5WVIECT T
HEZBRVWEERSH oL LTHEEENDLRWIRET
CEBNEEETALEZON, BIE, PRI U4
BRI (RFA) % EOHIRERIEEEROF
RFRIR MRS A8 IHRB LT ERFPTH 5, &
ITHREREICL > TEHTH AP EMILT 258 10
Bk X LTid, Sorafenib & GPC3X7F F7 7 F >
DOPEFFE: & Sorafenib BRE % LT 2 EERS
Wik 5 ~ & 2 L% THBRRBR Y, GPC3 R7F
K7 7 F v BEREOER R CORBFNEREE
S 5 & THRRREO 2 BEORBEL 5TE L Tw
5o GPC3 MR Z ¢, —HohBE (OF
INE, MESEE, BIE, NEEREE), IPRBMR
3, MRFLERBCOREIALTBY, £hoOWFEIC
HFLTORHLIEEND, PEFMBEREZ R E
L7288 T HEERFEIZBICAETBRETHRBE L TY
%, GPC3 &5 T 5/MNBESB & iR LEE T3t
G b LZHRRRER D EIE L T 5,

V. Rosenberg Hlckd b MEICHHT S
BOLREREDHRE

KEENAAMIEF (NCI) @ Rosenberg i, &
NTRERELZCTL 2 RE T8 FRIEHEE Adoptive-
Cell-Transfer therapy 12, T #I#2 ® Homeostatic
Proliferation & V%) # 2 J5 % flAE b 7 R H kI
SV CHFE L 722, Homeostatic Proliferation & 1%,
RO Y REBROFII—ZBIRENTBY, 0%
oL TRBE, FIIBAESNIZY Y NERDE S HE
CT—EBICETHETHET A L VI HRTH 5,
HOEMNLOYIARAT 7 I FETNTTE VDRI
BIZE D BED) UAFREEZEL LTBWT, £I
KREICHRLLTBW:, Bz BEETSCTLER
ATBE, CTL BMEATRICD 2o TEFL, D
WIZEBEA T ) — < 50% D51 CRIRY 2 JE 5B HE
257260, SETOROBBEETCIEEZONEN
3 EOWBHSRIBE S Y, BETE, PR
E ARSI TR Y VN ERBREETLER, 1§
MTREREELERREY) 285k (TIL) & ER~
B3 TILEFHRAEREICL - T, BHETON & »
VEBWLEEREMEL TnE, —F, ZOHREETH
WwWhH e CTL i, MART-1, gpl00 & wvio/zx 5./
A MR RHRONTF FERERTLHDDT, =
DERIZED, EFEAT /¥4 P NOBBIZLZAM
RPREIER G LOHTRERSZLBEINY, &
DT EiL, BEEETE DI EORBEREITDONL
B, €O CTL SRB#TH2HEVECOEEKIRIC
LREJTHIOTHNE, ZORBEHEELTCLEY
WMEENEHLZE2R LTV, Thbbbhibh
i, BEENCREERTS, H5VIIEELIEFRERIC
EEBL 2 WIRBIEETE Z FE L 2T hidZz 5 kv,
TIEBED TRV MOWBEE ALY T L
TR7F NI FVHEMEEL Y b & 5 HR) 7% EH
BIREE L 2 D Z AWREMZ T0ICRHD TV 5, HAE
TRERXF =< DOBEIIRVY, HEAIZVWEE
MR, BREEEZHWTERELZCTLOETR
EREE LB T AL T, HERADEBIHEEICKE %
TV AN—HRZ 5 T HHFETE S, bh
bihd, GPCINTF FE&EE SN EEORMIML
B (PBMC) &Y, GPC3_7F FIFEM CTL %
MBELICFELMIBSEAHEME2MELILTBY, F
72, 72 SADGPCINTF FRENCTL 7 u—v
ZBA LT3, GMP BROMAZHEEERE Cell Pro-
cessing Center (CPC) Z2FH L TZ$E GPC3 R

JEERE Vol 32 (2) 2011 137

— 166 —



F FERRR CTL LD EM % L TV 5,
VI. PRV GRESEETUR, HSP105

HSP105 iZ, & oKX, BN, BE, &8 WHE
IR, AT /)< LOLRREL EEHBTIIHBE
TOABRBEZED L7720, HEEREREOKITO
¥ =y kEwvz 522 HSP1051: HSP105/110 7 7
IY—-LEBTAESTFOEY a3 vy 7EAT, bhibh
HWESE O SEREX & (BEIMEH D IgG LA TR D
cDNASA TS5 =% A7) —= v 7 LTHEZHZE
T35 TRELY, KBETLRESATWS,

bbb, ORBEOMGERESELT VS
HSP105 %%, BN ZEEEEFRICZY 2L %
KESFRTYRAEF VORI LBE L TE 225,
X512 GPC3 L ABEIC, HLA-A24 & HLA-A2 #5ilk
O CTL ¥ b =7 RTF N2 2 BET O 4 HE
Rl L72o HLA-A24 & KIDTHIHAT S L TR
A b - w2 HSP105 £#EHX7F K% HSP105
DY—rTVALDBEVOCHL, 9F-Z1007 3 VB
Mok bIEEORTF FEE&K L, Tho % BALB/
CRIABBLWTHLA-A24A PSSV ATz 2y oy
A (Tgm) 254 L CHAT L, HLA-A24 54 CTL
IV b—TFR7FF (NYGIYKQDL B X ' EYVYE-
FRDKL) ZREL7. 72, HLA-A2IZHEAELD 5
16 EEDO~TF FEERL, Thb% HLA-A2 Tgm
WZE L CHEATL, HLA-A2 A CTL Y b —7
~7F F (RLMNDMTAV) #RELA. €52k b
O HLA-A2 BEO KGR EZ OEMMY »32k%E 2
neORTF FCHIET 5 2 & T, HSP10S % &5
THEMEEERIBETEXLCTL2FETE LN
7F F (KLMSSNSTDL) #[E L7, 72, ko
WIFhOI Y ZAOEERIZBWT S, HSPIOS HIEO R
EIZEoT, RTF FREREYCTLFES K, HE
EMREEO LN, HORERZIIRLTHES
Nhhole EBIWTbNbNILexr vivo IFN-y
ELISPOT 7 v &4 2 FWT, EFEMEXBHEMEEE
D21 FH 1461 (67%) DERMMAICI NS 4FED
HSP105 X 7F ROWFRICERE %2 CTL AFEAET
BT EER LI, B, - REEL &L EITRES
PR L-BRRARLEEETH 5,

VI. 187V F 2V EEDBRKEANDBER

19, REREEADY, THLTORLELRBRELR
DNTREDP oI TV —F 2T TELZ, T

F K77 F Vi3MD TRENRILE b - THE S L
RIBFEETH o728, BWORTF RII7F LV OE]
FHDOBRRABRIIIEEDOPIEA L W U< b ) EEED %
WELZH AR AT 5 2 & LT 2 3t
SELTEBEINTERD, PLoTELEEES 2
TL % 72, kE NCI ® Rosenberg & DHE? H1x
S5IZ8WEL R, TOEICELTIE bhbh
LBEDTHRZHD 7NV — TGP OWME D
TET, TEFVADRBIEHPEh>20HY, 20D
R, BNOREMEOBE O TR,

BIABENAKTEE L THET A0 L) i35
B F VBN E) o T »O#EEZE > TY
bo ZD7=HIZiE, HEFEETEbhbhE2EHTHER
ZETEB SN TV 3 EMEEDHKRE T N2
DHRBHIOBHLLEF Y A ML 0P —FEETH
D, BWEATHBLEZLZTWADLITTHEY, £RIIS
EEHE F D HSP105 X7 K7 7 F ik O Bk Rk
DEIBDHDITHIEREN Phase 0 D E T ADLHE
IZB4 5 T Phase I 2 HREBRTITZED B A AT
BThHb, BRICITEZTEAHOARLTEY, H
BOREMPLHIEE DTS L CEMEEDOBRAR % £
BLTWLODPBRTH B, 5HTHFITHEEL
72b Ok EMEERBRCREM LA E D L BER
Hhpwv B AERPEFRICE) IS v v BUR
%, BRTHERDS» OLELSSHE L THE TS SR
WEZLNLIONE I D, bilbholfikd TTiZ
DEFNVT—ADLDITHP|EEL T &2,

BE, JURH RS TRNELR EORBIIBVT, K
B REBAT L 720121%, K&E% D XAAT Phase
0 DHBEERBRL EOERPULETHE05, XTF K7
2F DL B DIEREROPIEAD Phase 0 L H &
MBTELLEIADLEVEEZOND, %< OEKRAER
PEEWEEFHL TS, PMDA EEREEI LN
PZUHEBBH LTS NEDbRA VN THB, HERT
DT 7T OEMEEDHERABIE, B4H, AH
HMEBARRLTEY, ZITEEED GRS L
LTd, Lod el EF U A2FHTELC
BoTwhholzizw, HEMSENRABIIE)HI
T, KBBICZAE— FRE B T T hd oz, BR
TuY s PTTEBETWEEEDOD 2%  DERKR
BICHLT Lo L F U A2 BETEL IS %
ELABWIEEZ L, BESCEISHEERE LR
KRB ETOND X9 A% DL BLEN
HbHo AARBDEEL, MATLHEMMIZ, BAESH
TELHERBBFEOV A MNP OTHHETEL L%
HHADLETH S,

138 JREFE Vol 32 (2) 2011

— 167 —



EbHbIc

FEREREZENE L mEEER, SRk =8
THEEFRIIEIY 2T, ARSI AEHTENG
THER 2 (R RE R BRI L 2 0 ) AR D 5o
FREMICINS T 7 F U EORBERBEICLVED
FHEFELTENL, EREREROBRIDICEHEST
B ENPTE, BROBEHERICKWIZEMTESD
DEEXDH, T2 FFLVEMICRETE, —KD
EHEMRTO TEDLERETH S, SHRINDENE
ko T, FBENERICE TEERETREL
EZHURENHY, BEDOQOLDHHEIZL-TH
KELBREZRL-TIDOEEZLD, TREEMEILT
TR — FVEE WS, R RIERIEN
FEGEEEZ DML E U THEORE WIS & R
B ELTwELY,

2EFXM

1) van der Bruggen P, Traversari C, Chomez P, Boon T,
et al. © A gene encoding an antigen recognized by
cytolytic T lymphocytes on a human melanoma. Sci-
ence 254 @ 1643-1647, 1991.

2) Rosenberg SA, Yang JC, Restifo NP : Cancer immu-
notherapy : moving beyond current vaccines. Nat
Med 10 : 909-915, 2004.

3) Oka Y, Tsuboi A, Fujiki F, et al. : WT1 peptide vac-
cine for the treatment of cancer. Curr Opin Immunol
20 : 211-220, 2008.

4) Izumoto S, Tsuboi A, Oka Y, et al. : Phase II clinical
trial of Wilms tumor 1 peptide vaccination for
patients with recurrent glioblastoma multiforme. J
Neurosurg 108 : 963-971, 2008.

5) B FFEA, BIAR  EilldES L UERBESRES 28
MIZ L7z WTLIRT7F K7 27 F »#iE Biotherapy
23 : 170-177, 2009.

6) Tsuruma T, Hata F, Torigoe T, et al.: Phase I clinical
study of anti-apoptosis protein, surviving-derived
peptide vaccine therapy for patients with advanced
or recurrent colorectal cancer. J Transl Med 2 : 19~
29, 2004. http://www.translational-medicine.com/
content/2/1/19

7) BREEL, RIEFH, &G, @32 AL ¥V 2B
NS FFT 7 F U HRE—E T HERAER» > 0mRA
Biotherapy 23 : 178-184, 2009.

8) & &K :F—9—A—FEXRTF FU2F URED
B4 & AL~} T. Biotherapy 23 : 185-191,
2009.

9) Yajima N, Yamanaka R, Mine T, et al. : Immunologic
evaluation of personalized peptide vaccination for

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

patients with advanced malignant glioma. Clin. Can-
cer Res 11 : 5900-5911, 2005.

Uemura H, Fujimoto K, Tanaka M, et al. : A phase I
trial of vaccination of CA9-derived peptides for
HLA-A24-positive patients with cytokine-refractory
metastatic renal cell carcinoma. Clin Cancer Res 12
1768-1775, 2006.

W ¥, FH F Rk A 13h: KBECET
ALV 2 F yEEOREE. Biotherapy 23 : 160-
164, 2009.

Kono K, Mizukami Y, Daigo Y, et al. : Vaccination
with multiple peptides derived from novel cancer-
testis antigens can induce specific T-cell responses
and clinical responses in advanced esophageal can-
cer. Cancer Sci 100 : 1502-1509, 2009.

AR, R OE, BHE e @ ERSA H
HEERBEZFA LT 7 F VEE PARTF Y
o F VEE, PR, 63-70, HILEE, 2009.
Miyazawa M, Ohsawa R, Tsunoda T, et al. : Phase I
clinical trial using peptide vaccine for human vascu-
lar endothelial growth factor receptor 2 in combina-
tion with gemcitabine for patients with advanced
pancreatic cancer. Cancer Sci 101 : 433-439, 2009.
FREE S FRHRES A, FHEERE (glypican-3<
GPC3>)ZMBE L9 7 F V#E BARTF T
F UEE, PRWERE, 76-83, LUFESE, 2000.
Nakatsura T, Yoshitake Y, Senju S, et al. : Glypican-
3, overexpressed specifically in human hepatocellular
carcinoma, is a novel tumor marker. Biochem Bio-

phys Res Comm 306 : 16-25, 2003.

Nakatsura T, Komori H, Kubo T, et al. : Mouse homo-
logue of a novel human oncofetal antigen, Glypican-3,
evokes T cell-mediated tumor rejection without
autoimmune reactions in mice. Clin Cancer Res 10 :
8630-8640, 2004.

Komori H, Nakatsura T, Senju S, et al. : Identification
of HLA~A2~ or ~A24-restricted CTL epitopes possi-
bly useful for glypican—-3-specific immunotherapy for
hepatocellular carcinoma. Clin Cancer Res 12 : 2689-
2697, 2006.

PEEH  XTFRFT 2 F, BNCRERBROTD
NTWBERTF ¥ 2 F 3 GPC3. Mebio 27 : 49-
55, 2010.

Dudley ME, Wunderlich JR, Robbins PF, et al. : Can-
cer regression and autoimmunity in patients after
clonal repopulation with antitumor lymphocytes. Sci-
ence 298 : 850, 2002.

Dudley ME, Yang JC, Sherry R, et al. : Adoptive cell
therapy for patients with metastatic melanoma :
evaluation of intensive myeloablative chemoradiation
preparative regimens. J Clin Oncol 26 : 5233-5239,
2008.

Kai M, Nakatsura T, Egami H, et al. : Heat shock pro-
tein 105 is overexpressed in a variety of human

HEEBE Vol 32 (2) 2011 ' 139

— 168 —



23)

24)

25)

140

tumors. Oncol Rep 10 : 1777-1782, 2003.

Muchemwa FC, Nakatsura T, Fukushima S, et al. :

Differential Expression of Heat Shock Protein 105 in
melanoma and melanocytic naevi. Melanoma Res
18 : 166-171, 2008.

Nakatsura T, Senju S, Yamada K, et al. : Gene cloning
of immunogenic antigens over—expressed in pancre-
atic cancer Biochem. Biophys Res Comm 281 : 936~
944, 2001.

Miyazaki M, Nakatsura T, Yokomine K, et al. : DNA
vaccination of HSP105 leads to tumor rejection of
colorectal cancer and melanoma in mice through

JE & B

26)

27)

— 169 —

activation of both CD4+ and CD8+ T cells. Cancer
Sci 96 : 695-705, 2005.

Yokomine K, Nakatsura T, Minohara M, et al. : Immu-
nization with heat shock protein 105-pulsed den-
dritic cells leads to tumor rejection in mice. Biochem
Biophys Res Comm 343 : 269-278, 2006.

Yokomine K, Nakatsura T, Senju S, et al. : Regression
of intestinal adenomas by vaccination with heat
shock protein 105-pulsed bone marrow-derived den-
dritic cells in Apc™™* mice. Cancer Sci 98 : 1930~
1935, 2007.

Vol. 32 (2) 2011



A7?F77?/
N CHERRRE DTV T W5
RTSF K7 7 F 3k

+*

4

GPC3

CRi e e e e e s e s

hEEL EIrARE R 2 —ERE BERER S 2 — P ARERRES KEELEE BE)

1= Point

i

~

O Tiiar AR L AREMEME S L TGPC3%2RE L. GPC3
DEHAES ADEE~Y—H—E LTHERTHBZ BRI
O ETIHABEN ABEEHEE LA-GPCIHENRTF KT I F > D
REE I HRBROFER. REFIIRECERNEREIBOH LML,
EEERESREIL4 5 B, 2EFHRPREFI A ATH - 7,
®GPC3NTF U/ F U 3ABETRT L BIERMMENTF R
SEMCTLOEERFRE T, AEBLENT 7/ F L EEKRIG 52

EEZBNT,

@ EFTIE Y ARBINABERBOBR TR 2RI T 25 [ HEHER
#ERBTHY . BEEHL»DE S RENFIOLEVWEE TORIESTT
bhTw3, %%%ﬁﬁﬁ#h&ﬁ%tbf%ﬂﬁh%ﬁ%%ﬁb5
nhTwd,

@ bHETCDN AT I F L DEFEE DR, éé@ fAHIE
EHBARRLTHY ., BER7OVIZ M Lo ETIEF 2443
ETEDILOLETEIDVDELEINS,

S ADTIERRE OBEEIT T TIC19#: 54 F n7=Coley’ s vaccine (toxin)
Krbdol. BRilzbIEBSABED . BICRPAOREBRE /LN
MEICRRET DL, PFAWWNEL LS B EZFFANRORERo 72, F2,

BANH LI EITRITOT W, £ AT EFNTIRD A, BREMED

Mebio Vol.27 No.12 49

— 170 —



R Bo SHICRBZSL {EELHS
LT3, 196745121, PSAMME
DERBEOBELZENTVE, F
TR S NI AR b S AN %
oozl <, 1 5@, 1054,
10075 M8, 1,000 18, 1{&ME & ZDHE
BORTICBHELZER. BITAD
BETHLIHMIIEZSITEREN, 10
T CRRRCBENRL L. 1EHET
HIZE A EBRPRLT A E8Db
Polze THDOBIFEHERIL. A
X3 B REDOHPBIFALL, —F Tk
FORRIRLTVWEEVZ L),

19914E1ZBoon 512k V. B FOH
BERVPAEZRYE UCRERL., PEk
L9 5T LITRER ARG E 2 b
2V Bk o T, A ARERS
BBWEE)ELBELEIIES TR,
BEFE T, & F EERAAEMILE
BIUORTF FoREE SN, #HRFT
BRRBIED DN TS, BET
id, BIAZBRASACH LT Provenge®]
&) BRI B EE ASFDA T KR &
NI o720, FOMIZH LD
POEMHBERRBRTORERED
HEINTW5, HEREHNTHIESE
BIHRP OB T HRTFFT 2
FrOFMBOBEI R SND, —
FTE. B FEEIAOFHT
F-URERRTH BV RIEEENLY
B THADE. BADEEFHRTF
BThsrLEZbh, REREEZHV
FRBBEEOBRFIESL AR
EFHEORREDUETH D, AR T
i3, bbb SHFgE LT 5 glypican-
3(GPC3)RTF FER =T 7 F V&
FEIZOW TRz EE S,

DASSENGTR
glypican-3(GPC3)
DIEIE

bhbhid, RXER -7
J Bx vy — O hEEeE BEZ
BABFE Y V& — R E) & DR
BZEIZX D, cDNARAZ a7l 4%

FIH L2 FEE T B2 5EMET ORI

MR ASA & BB AR BV B ZE BT
F—FERWC FHRBAARENZ
BABREREE LCGPC3ZMEL
720 GPC3EMEFBIUVERE R, I1F
& A E DR AR O TSR
HTERBT AN EEMERICBNT
3 BRI OFFED 5 \WIZREFIC
BE# AN BB TLIAERIALNE
Vv, GPC3 MBS A DEE < —
H—E LTOERTHHIL BRI,
bhbhid, GPC3AHEERZEEIE
PRI Y 9 APE) pERRE Lz

HAADR60 %4 8% T2 HLA-

A24 L BALB/cR T ADOMHCZ 5 A
I 5 FOKUZIZEIER URTF FA%E
ETHZ bR TS, EHIT,
e hETTADGPC3 TIZ93%DRE
Y- 2RO5Z 5. HLA-A24,
KiDwFnicdfEa L9 5 GPCIHE
ODRTFFRER L, Chb%
BALB/c<7 RIZHAE L THATL, K
HWEEDOHLA-A24 &4 HCTL Y
b —7~<7F F(EYILSLEEL) % [{ &£
L7z, ARICZh s %2 HLA-A24
transgenic mouse (Tgm) IZ5E LT
B LR DR, AUCTLY
b —7~7F F(EYILSLEEL) 2°F &
&Nz, TOHLA-A24FEAEEGPCS
sk~ 79 F(EYILSLEEL) # T,

t b O HLA-A24 B FERERAS A B
EOERMILY) YA RE TS &
Ty REEA S GPCIHERMCTL 2
FETHIEANTEY, GPCIFE
BCTL#%%. GPC3IEHEIH L M
AR EBHE LIz — T 7 A
KBALT, ZORBHREEAL
729, Fio. BRADL0% DT,
BCREADR V¥ —5 A 7/ THLHLA-
A2HHEBEDCTLLE b —FRTF R
PRET A0, HLA-A2IZHEAL
3 BRTFFEEHR L. hHZHLA-
A2 TemIZHE LU TEN Lz AEL
7=HLA-A2 fE A GPCIHERTF F
(FVGEFFTDV) ZF\WwTk F ®HLA-
A2 B RIS A B O KR M
Y USERRRIET A BT R
5GPC3EEMCTLZFHETHZ L8
TEY, Fo FRICEELRILT
H5, DEDwFho<ws ADEE
IKBWTH, GPCITEDREICL -
Ty R7F VERENCTLAFHFE S N,
REESREED SN HOAE
BHRITHR L THFE I h o 723,

ETIHRIRDAEEZE
¥REULREGPC3 EEE
NTF ROTF DGR
= 1 HEEBRDIER
FRE194E2 A, BRIRSE 1 HHEERE R
F—FL. FR2IFE1LBIZRET Lz
1EO#S5E%0.3, 1. 3. 10,
30mg DS EEE L. 2BHB XIS
B, AGORERH. BHd L UBEERS
DERIIAZE 7L Y VT V28

F (incomplete Freund's adjuvant ;
IFA) & & T, BEeEZERERA LRI

50 2010%F12B&

— 171 —



T ARBEEOES LHBER-NTF NT I FUoEE, b, HEss—

51 GTCAE v3.0 [c & B E=E RO 5 30 FI-ROLINEE)

z;ﬁ?y!fﬁ ,

Re=0.9352

RN

| 9FAREE (mg)

1 DOFVOBRSEEIZSEGPCIISEN CTL DEEDBAEDEE

HAEZHE LTS L

P30 EFAEMCHERMERE
(dose limiting toxicity ; DLT) i35
B9, BEMICHEIR S
hizo BERO—BEDOHMAIZ244)
(80%)Ic@H b, I B1FIICIE—@
HOEFEOEE, 15ICE—8a%ED
JEBE DB % b Tzo FBIF37.5T

PLEA 65T, 9 H38TILA3HIC
H oI T NS — BT, HRH
DR ZE L b olz. EGTEROALLE
Z30BIERNICA DI, D BEFNTIZE
EOREFDHY, 2708 3I b (HA
Sy I A®) 7 ) — LB Lze KIE
KisE ) KR EREIRED bk
Polo@&&1)o

R2=0.8407

'775“/%%% (mg)

T BRI % L 72 &30 Bl
2781(90 %) \FKAE MR 7T N R
BCTLOEEOHEMAz I SN, €
OEEIHSERFEHICENLTS
D (E1). REFHEREDERST
720 THITIRT 7 F Y BOEEOER
217\, D B5BITY 7 F VRIOESE
PHCIZIEE L CwWird o 72 CD8EHE

— 172 —

Mebio Vol.27 No.12 51

0-© IR 2




Pt. 8

Pt. 11

HLA-A* 0201

TIFHE
iRl bn

HLA-A*2402

CD8X200

2 DOFVHIOBEAICIEEEL TWED ol CD8 B EFS—THIERND I F V2 OERNICSHERE LTS 24

DF T —THRMRT 7 FVHOEEN

CEBEBELTWAELBETE
(E2)o

SEDT 7 F U HERLH ABEOCTO
RECIST version 1.0 COFHfi Cit. 30A
fi1 AASpartial response ; PR(E3).
18 A#Sstable disease ; SD(SD L E
63.3%) T+ 11 NI progression
disease ; PD ThHo 7275 ZOWFIZ

0.3mg D6 AH3 A(50.0%), 1.0mg

TIE6 AHF4 AN (66.7%). 3.0mg Tix6
A4 A (66.7%). 10mg TiZ6 Ad4
A(66.7%). 30mg TiZ6 AH1 AD

PR%Z &4 N (66.7%) HSD BL L TH
Y, 03mg®1A, 3.0mg®3A. 30mg
D1ADES MIZEBH OB, —
BEEOMNZEOFRIED LN
720 BEBHIC—EETH AFP, PIVKA-
I. %5WiZGPC3DEE~—I—
DIET 25H b NIERNE, 29 BiH22
#1(75.9%) T, FOWFHRIL, 0.3mgD
6 A1 A(16.7%). 1.0mg TIZ6 A
4 N (66.7%)\ 3.0mg CTiZ5 AH5 A
(100%) 10mg Tix6 AH6 A
(100%). 30mg TlX6 A6 A
(100%) & BERFMRICEHL THHRS

BIEKAE LTINS 2 ERIRE SN
72(F&2),

B E % { RIEMH S o T
LERENLZNEEZ OIS (EE. W
4 MAFTT AL VARHEDRTTF FIT
RS 5% —THEOEES L
VEE DS H o 72) S B OETI
BADNRIH LTHTRIEDT 7
FrEET, QEISRLEZEIC &
BEEHR R RR 2 HRPRD 5
WA

230 OFRBFERICBVTDH,
DLTiZ 1413 %A% 3, GPCINRTF

52 2010F12RE

— 173 —



H3 Pt 24 7584t SRFMIabt . BEB. BEES. U B HLA-A *0207/1101
HLA-A2 glypican-3 X 75 K7 ¥ F Kk © 1E30mg. 3EHESIC &Y ERLBRDRAEE

K72 OREWIZIER & Nizds,
DLTZ#cHRARZRET S &
B C&LRdPol. 30mgHE D1
PROBEHRARARD bz by i
< —H =% bUICREENE=S) ¥
T ORIZBOWTHBKFEEIRD S
Nz Lo EBEHERS OB

RBENLD DD, 30mgHE-HITl,
Grade 2DFEFRIPEED30FIH5
#1(0.3mg #5114, 3.0mg#H 5121
B LT e Bk 3 B (SE#k2 5. Tk
HAREA LA L EHEICRD b
Z&, 3.0mgHEEDI0ERD6mML b
DR % FE RIS T B 70 5 FBS

AREIEROES EMBR—NTF R U F R, fidEE, Mkss—

MR D 2, BEOHEROREL, #&
LI OFETR - TS U Grade 1T
b6FIFAPITIEHLNITKEDP o2
Zehb, TOMRFREEDETE
2B EGPCINTF FJ 75 v O
BEHREIE3.0mg BRYUTH 5 & T
L7,

— 174 —

Mebio Vol.27 No.12 53




2-© NS

g2 SEOUIFVESE1 HAEDCTDRECIST version 1.0 COFiiL. EERDIEE

—SEEORNIH NS, BLUL

ﬁE¢E—EEEAﬂhPNKNH‘E%m@emﬁ@E%?—b+®ETﬁ$5ﬂtﬁ%ﬁ

F7z, 2 EMC1EO3EERES
T30BIH 27 FlIC B\ TR MY
F FEBRERCTL OEEIEMT 5%
RERADb00, 3EHRSGTETL
7o fRI3 2 DOBEEIE 30 B 25 ) TR A
L¥kt Liedro7z. Mleix 52 EE L
$A570 b a—-VEETR 126l
THRERSZE/mL72, 209559
BICRMMP T T FEERCTL D
HEEOHEMEZRD, 4EEEOT 2
FUREERBH B EEZ SNz, o
ARERRBESMI0 M 0. HEHEEHE
(time to progression ; TTP) o
4% B, &5 HE (overall Survival :
OS) I EIZ9 % A Th o7

RERERS UL
EHEHRDGPC3NTF R
D0 F R ERREER
DL BT IFUEEETER B
BB, HBEVECTTRIRVE
BrHolzt LTHEEEN RN

KRETZIZRIERETHEEZLD

. BAE. FINR T U4 BB E
(radiofrequency ablation ; RFA)IZ
X % W E B R At ARG IR B O
BRETHHRZRIET 5% THRER
2ERPTH D, BITHMRIARE
Wl THRATHAPRMRIET 558 1
HRABE L TR, V7278
GPC3RTF FUZF v OfAREL

V57T R BT AIEEMES R

HF T v ¥ AEILEE T AR AR
&, GPC3RTF ¥ 7 F v Bk
DEERT COREZRELEE FF
i3 % & T AHFRIRAER O 2 F3H DO FER
ZEE L Twb,

GPC3IZFMB AT TR, —
WoNBA (FFFE, MEFE. &
FHE). EBMRRSA. WEF

EEPACHIERLTBY, ThoD

BARICH LTORADHFI NS,
SREEHMRRSA BN E L7 LA
BRR R T CICE B RETHIA
EhTwb, GPC32RET 5/ RED
ABLUHIRFLEFAZNRE LT
FRPREABR DRME LTV 4o

DAIOFVEED
BRPRE AN DRI

9, REEREEAD, THELEHE
EREEELEDNTI kP ozl
BTV —F P TE& XTFFY
7 F Vi3 THENRLZ b o TH
BENLREBEETH oM B0
RTF¥T 7 F v ORRKE T HORRIK
KRB EROTBAFEREL D)
WEREORW, ZH XD EFNELREE
55 &A% LWEBITATA RN SR &
LTEBINTEZD, ProTR
YRES5 2 TCLEo. KREINCID
Rosenberg SA 575, 2004 4E ® Nat
Med. I[ZWA T 7 F > DReview & LT,
440%)% complete response ; CR.
PR MDresponse rate ik H3022.6%T
HolbHE LI EFELITEN
FHHEPFiz, CORIKELTL, b
nbndbED-HEREHO TN —T
POEMPOHMEDHATET, =
EF V2B REBIFEASODDH D,
ZORER, EINORESEOSHE b H

54 201051288

— 175 —



TE7%

B AN AL CTEELTHET
BHEI PR SRBAT T VTS
BREI o T POEZEB-> T 5,
ZD7DIE, bhbh 280 THAE
LETEEBEIRTVWIEMFEDRE
RABTENLETORBAOHLLYE
FUARBELPPEDLBAA—FER

THo., WETHD, FDOIITE -

EHDLETH 5, :
BE. FSAHR S FREAGRERE
EOBERICBWT, KREERRER
AT 20 Iid. k&R D ERATL
Phase 0 DFEEFRERLR EOERILE
THHEI RTFFIZF0L) R

Cy ORBEFDHAAK] O Phase 0 L Y

BHTELLEIHBEVWELEZLN
bo %L ODERKRABRIEEMEZ TN
LTwb, EERERBHEREEE
(PMDA) AR NIATEBEM LT
b RL VP THD,
bAETONRAYT 7 F v OEMES

SZHR

OEERABRIT, EE&E. FRIEE D
ARELTBY, FITHEEIHRE
FHAEELTH, Lok &Lzt
FYRARERTE BICEoTREPo
Feled, BEAEFERBICRYBS
P, KFBICAE-FREDoTEL
ol FIZE BR7uV=7 b
TTELPITMEEDH 5%  DIFEK
KB LT Lo LTV RE
BETELIIRELARVER L,
B AR ERE T € 5 WIRE
BRI EiFons k) i gD
CBUEDNHD, ARFOBER. W
AT 2EEIC, BAEEHKTELRRK
HEEDOY A PO THHETEL L
3 A BETHS )0

HBHOIC

BDABEREL BN L7 ER

i, BRE EELFESSEE

B FAREEROESERER—NTF T FoEE. HibEE, Hlass—

AT, AMEL AR TEE
R R WBRE L2 D
AW RS D B, TIRMIIIND
Ty F Ui EORERECLVPAD
FHEIE TEIUD BRPARE
BORPIEETHILHFTE, BER
DEBHEFICKVICERTE200L
%32, U7FVIREYEHICRET
X, —ROEEHRCTHOTELHRET
b, SHRRENBIEHEICIoT
E, FLOSABIIERICHE o TE 728 AA
BERELEZDTRESD Y, BE
DQOLDHEICE o THREZRRH
REETIDEER D, TRELRMR
I RIEWIT R v — FIVIZE WS,
DAL RIRIB R AR R E R
AR TSI HBOTERVES
VRS

1) van der Bruggen P, Traversari C, Chomez P, Lurquin C, De Plaen E,
Van den Eynde B, et al. A gene encoding an antigen recognized by
cytolytic T lymphocytes on a human melanoma. Science 1991; 254:

1643-7.

2) Nakatsura T, Yoshitake Y, Senju S, Monji M, Komori H, Motomura Y,
et al. Glypican-3, overexpressed spegifically in human hepatocellular
carcinoma, is a novel tumor marker. Biochem Biophys Res Commun

2003; 306: 16-25.

3) - Nakatsura T, Komori H, Kubo T, Yoshitake Y, Senju S, Katagiri T, et al.

Mouse homologue of a novel human oncofetal antigen, glypican-3,
evokes T-cell-mediated tumor rejection without autoimmune reactions
in mice. Clin Cancer Res 2004; 10: 8630-40.

4) Komori H, Nakatsura T, Senju S, Yoshitake Y, Motomura Y, lkuta Y,

et al. Identification of HLA-A2- or HLA-A24-restricted CTL epitopes
possibly useful for glypican-3-specific immunotherapy of hepatocellular
carcinoma. Clin Cancer Res 2006; 12: 2689-97.

5) Rosenberg SA, Yang JC, Restifo NP. Cancer-immunotherapy:

moving beyond current vaccines. Nat Med 2004; 10: 909-15.

— 176 —

Mebio Vol.27 No.12 55




A EORETR

o R

B A AR Y 5 — R Y s — Rimas =8 R W

[FUsHIC

BAD 3 KIEEE, RIZITEERFMH, U
AFNT X AL, BERIERTH 5. oF
ADRBRENE 4 OBFEELHRFINLTA
Ly, '

A DREREOBAIL T TIPS
Bolze BEHI7HIXPABEMEICELT
B, BADWNEL BBEENDHAH T LITR
DV TWiz, % 2% 5Coley’s vaccine (tox-
in) BEFTNz. BICESADELEEHEE
7285, o b [ LR 2 b Tid o
20T, R RZFFANONEP T2, ¥
7z, BAIRTRTIED A2, 10514
CHLVWOBEETHREBBIEZ 5, ZNITE
BEFLLBEDIEE LTS, 72, BPBE
FN167THED Z AI1IE, S TREZ NG
WS, PAMBEOERBEOHREN 2 EINT
Wb, FRTE LN AEAD DS AMIE
IS X5 LC, 118, 100518, 1000
&, 1000518, 1EEEZOBREOETICE
T HDTHbD, TDORE, EFTVADERE
Td 1 AEIEELICEREE N, 105 TEE
WCRBHEDRIZL, 1EETIIZEACBENR
RIS B2 LB gD olze T OBISERRIT,
DA T HRBEOENIRHFLEEL, —H TR
ZFORBERLTWAEEEZ LI,

FAAREREOERI LI LA v —

Tz ONE LI, —E—FEEEIEL
T&E/2o B/ 70 —F VPR A M4~
OHBEEBRIZZFNZZITTHEAINEALDOTITE W

32

VIR —RICE T o 7208, BARFE D

oz BAETIE, —IBOBEEHRICHN T SE
0 7 a—F VHARIZ X B RERESEEMLL
TWAIZEE W, 19914E1ZBoon b 12 & 1,
v P ORERDVBATEY L UCRERL, B
BRL9 5 LR BIRFS 2 6hzZ
LItkoT, FAARERRREVRED

L ELBEIES TV 5,

BAETITI, STLELPAEMIRS X
ORTF FRRZE SR, @ T, FEIA
R R SARERTF ¥, ¥ VAT,
BEF, 94 NVARY ¥F—, BEHCEEH
SRHUE S VN2 B, B ATURB/ER R 2
FIFH L72A T 7 F v ORBIFRBIEICTD
n, BRRABIED LTS, &AEATI,
B2 ASA K LT [Provenge] &\ 94
AP B L DSFDAIC AR R S NEEEIL ko 72
A, FOMIZH WL OPDE 3HERRFAR T
DEFEDHEI N TS, BAEHNTH S
T KERHED O BAKT BT F T2
F v OBRMBIOBEVBARINL,

=T, BE FEEFAOFHT T
VHTEETH HH, REREVIVERTD
B0, BADBEREFHLFHTHLLEER
S, fEEEEY AW RBEEROBERT
BiiE e S ATIET RO BETH b,
B-LT, PAOREREIISEE, HRICE
CETRALNBEDTHAHIN? HFRE:
5 ORIFEBESE VT VS, BATEEEE
Vo THIEAL, STETRIOPFLET S
A, AfETlE, RABTICHELTWERA

Wk BT +—5 4 2010(11)

— 177 —



