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New Strategies to Enhance Cell-Based
Immunotherapy for Cancer
Dr. James J. Mulé (H. Lee Moffitt Comprehensive Cancer Center)
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Trends in Molecular Medicine

Dr. Clare Thomas (Nature Medicine Senior Editor)
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Symposium Report

The 4" Annual Meeting of the Japan Research Association for Immunotherapeutics

Cell Transfer Therapy

For Improvement of Treatment results

The Japan Research Association for Immunotherapeutics was established with the aim of cultivation and diffusion of immunotherapy for

intractable diseases such as carcinoma. The 4th annual meeting hosted by the association was held at the Shin Yokohama Prince Hotel, Yokohama,

Japan, on Saturday, February 10, 2007, and began with an opening address by Dr. Koji Egawa, the chairman of the association.

Workshop

The workshop held in the morning was divided into two themes:
"Achievement of Clinical Treatment and Future Prospects" and "New
Developments in Immuno-cell Therapies." Current work was reported
by clinics, which offer immuno-cell therapies.

In the first session, "New Developments in Immuno-cell Therapies,”
Dr. Mie Nieda of the Medinet Medical Institute, Medinet Co., Ltd.,
gave a presentation entitled "Activated y OT cells mediate the
increased induction of Tumor Antigen Specific CD8*T Cells by Tumor
Antigen and Zoledronate co-sensitized Dendritic Cells." Medinet is
now developing DC (Dendritic Cell) that can induce more tumor
antigen specific CTL (Cytotoxic T Lymphocyte) and also can kill
tumors that do not express MHC (Major Histocompatibility Complex)
class L. Experiments were conducted based on the inference that the
induction of CTL might be increased by co-sensitization of DC with
zoledronate and tumor antigen. As a result, IPP-like molecules that
were presented on the DC surface were recognized by the y 0 T cell,
and the y O T cell was activated and exhibited proliferation when the
DC was co-sensitized. Meanwhile, it was indicated that the induction
of CTL was enhanced by recognition of the tumor antigen presented
to the MHC class I. Thus, it was demonstrated that the increased
induction of the tumor antigen specific CTL was caused by the
enhancement of the antigen-presentation capacity of DC mediated by
the activated y 0 T cell.

Next, Dr. Norimitsu Kadowaki of the Graduate School of Medicine,
Kyoto University, gave his presentation entitled "Control Mechanism
of Helper T Cell Response by the Human Dendritic Cell Subset".
Human dendritic cells consist of two subsets, myeloid DC and
plasmacyte-like DC. They recognize different bacterial components in
the precursor stage and produce different cytokines. At the same
time, human dendritic cells induce the optimum helper T cell response
responding to the environment. Further, DC plays a role in enhancing
the cytokine production of helper T cells under the presence of
CD70.

Dr. Takashi Nishimura of the Institute for Genetic Medicine,
Hokkaido University, gave a presentation entitled "Carcinoma
Vaccines and Cell Therapies in view of the Immunity Balance —
Focusing on Th1 Cell Therapy" and indicated, in his speech, the
importance of tumor immunity by helper T cells.

In the proceeding session "Achievement of Clinical Treatment and
Future Prospects”, three speakers, Dr. Shenen Yoshida of Nagoya
Kyoritsu Hospital, Nagoya, Dr. Toru Kaneko of Shin-Yokohama
Medical Clinic, Yokohama, and Dr. Yoichi Kato of Hakusan-dori Clinic,
Tokyo, reported on the current situation in medical practices from an
on-site perspective.

Contact Details: MEDINET Co., Ltd. Medical Planning Division

Usui Bldg 9F, 2-5-14 Shin-Yokohama, Kohoku-ku, Yokohama, Kanagawa, 222-0033 JAPAN

TEL: +81-45-478-0082 FAX: +81-45-478-0043

e-mail: plan@medinet-inc.co.jp  www.medinet-inc.co.jp/english/index.html

Symposium

Current Situation of Translational Research

In the symposium conducted in the afternoon, four researchers gave
presentations on the current situation of translational research. Later,
difficulties in getting cell therapy covered under insurance and approved
as an advanced medical treatment were comprehensively discussed.

Dr. Atsushi Aruga of Tokyo Women's Medical University who acted as a
moderator pointed out that clinical trials are essential for insurance
coverage under the existing Pharmaceutical Affairs Law, and results from
clinical studies that are not positioned as clinical trials are not allowed to be
used as data for applications. In addition, he indicated that cell therapy may
become excluded from advanced medical treatment due to the change of
policy adopted by the Ministry of Health, Labor and Welfare. The policy
now is that the Ministry of Health, Labor and Welfare can approve as
advanced medical treatment, medical treatment using already approved
medical drugs such as cytokines and so forth, such as IL-2 that are used as
growth activating factors, as nonapproved indications. In the future
however, pharmaceutical applications must be made for such drugs.

In response, Dr. Yoshiyuki Yamaguchi of Hiroshima University explained
that they are currently conducting studies at Hiroshima University, to
clarify the efficacy of cell therapy scientifically. And, contingent on good
results, the University’s objective is to conduct these studies again with
clinical trials from phase L Furthermore, he remarked that he hopes for
future re-examination of the use of approved drugs as nonapproved
indications in the field of advanced medical treatment.

On the other hand, Dr. Shinichi Egawa of the Graduate School of
Medicine, Tohoku University, Sendai, pointed out that it may be
possible to carry out immunotherapy as clinical trials funded by schools
just as with medical devices not covered under insurance.

Dr. Kiyoshi Yokokawa of Medinet, suggested that application as a
medical drug or coverage under insurance should not be the aim of
immuno-cell therapy at the moment. He explained that he believes
that studying the efficacy of immuno-cell therapies is very important
and that clinical studies have been promoted actively in collaboration
with university hospitals and key hospitals according to GCP (Good
Clinical Practice) and GMP (Good Manufacturing Practice). He also
explained that the scale in the future will be expanded, and these
studies have the potential to progress into phase Il clinical studies and
later phases.

Dr. Sadamu Homma of the Jikei University School of Medicine
explained that they are offering cell therapies to patients free of charge,
restricting this to a limited number of brain tumor cases, and covering
their costs from their research fund at Jikei University. He also
mentioned that they are going to continue to promote their studies
under the condition that they receive no payment from patients.

Emerging Bio-medical Technology
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Organizer: Japan Research Association for Inmunotherapeutics Co-organizer: Nature Medicine / Medinet Co., Ltd.

Special Lecture

Current Situation of Tissue Engineering Therapy and
Social Structuring for Future Therapy

Professor Teruo Okano, Institute of Advanced Biomedical Engineering
and Science, Tokyo Women's Medical University, Tokyo.

Professor Teruo Okano announced that
he has developed cell sheets based on
a temperature-responsive material,
N-isopropyl acrylamide. As this material
demonstrates phase transition at 32 °C, he
succeeded in producing the cell sheets using
the world's first culture surface that can
attach and detach cells with complete
control by changing the temperature from
37°C to below 32°C. Professor Okano
has started clinical applications using
these cell sheets in collaboration with
specialized physicians.

Cornea: The cell sheets are being used in the treatment of patients with Salzmann's
corneal degeneration, a disease in which the cornea becomes clouded. The
treatment is in collaboration with Dr. Koji Nishida, professor of Department of
Ophthalmology, Tohoku University, Sendai. Patients can undergo this treatment
without concerns of rejection using these autogenous cell sheets, because the cell
sheets are made from the patient's own mucous-membrane from the mouth. To
produce the cell sheets, about 2 mm?2 of mucous-membrane cells are collected
from a patient's mouth, incubated for 2 weeks, and then the doughnut-shaped cell
sheets are detached and manipulated. The temperature is decreased to make the
culture surface hydrophilic, the cell sheet is then detached, and the cell sheet using
a supporting film is placed onto the affected site (eye) where the degenerated part
was removed. The cell sheet will adhere by simply placing it on the affected area. It
does not need to be sutured, because the cell sheet contains adhesion proteins that
function as a glue. More than 30 patients have already received the treatment using
the cell sheet made from autogenous mucous-membrane cells of the mouth. After
follow-up study of four patients over one and half years, the results have been
published in New England Journal of Medicine.

Periodontal membrane: Sheets of periodontal-membrane cells are being
used, in collaboration with Dr. Ishikawa of Tokyo Medical and Dental
University, Tokyo (current guest professor of Tokyo Women's Medical
University), for regeneration dental treatment. The cell sheets are produced
from cells collected from the wisdom tooth of canine models with periodontal
disease. The cell sheets are attached onto the periodontal membrane of the
loose tooth of the periodontal disease patient. Then, as the cell sheet forms a
highly stable interface, the tooth is regenerated on the other side of the sheet.
This technique is currently still at the preclinical stage, but its protocol of
experiments has already passed the review of the Institutional Review Board
(IRB), and clinical trials are expected to begin in the near future.

Cardiac muscle: Cardiomyocyte sheets are also under development. A
notable characteristic is that when superposed, cardiomyocyte sheets
synchronize with each other. Two sheets completely synchronize, 30-40 min
after superimposition, because gap junctions are established on the interface
and the two sheets electrically connect with each other. This allows the
production of not only structurally but functionally connected cardiomyocyte
sheets. Professor Okano and associate professor Shimizu are also generating
thicker layers by superimposing cell sheets like stamps. However, at about
three layers, necrosis develops. But, when similar procedures are performed in
vivo, due to angiogenesis that occurs in 24 hours, necrosis is avoided.
Therefore, they are now using a technique in which a three-layered sheet is
introduced into the body, and then after angiogenesis, another three-layered
sheet is introduced. They have already succeeded in generating a
thirty-layered cell sheet.

Regeneration Medicine and Pharmaceutical Affairs Law: Grafting of
autologous cells has already been applied clinically. However, when carrying
out cell processing as a product, although it may be an autologous cell
therapy, it is subject to the Pharmaceutical Affairs Law under the
conventional legal structure. Professor Okano believes that it should be
exempt from the Pharmaceutical Affairs Law, because only cells from
patients themselves can be used for autologous-cell grafting, and thus it is
not circulative. In addition, he made the point that standardization is
impossible due to the variety of patients, and that this therapy should be
conducted at the physician's discretion.

Nature Medicine Special Session

New Strategies to Enhance Cell-Based
Immunotherapy for Cancer
Dr. James J. Mulé (H. Lee Moffitt Comprehensive Cancer Center)

Clinical applications of adoptive transfer of tumor-specific T-cells against
solid tumors, and immuno-cell therapies using dendritic cell-based vaccines
are growing. A dendritic cell-based vaccine therapy, which is a novel
immuno-cell therapy has demonstrated its effectiveness in animal models
and has already come into clinical use.

Based on results in animal experiments, 5
several phase I clinical trials in advanced ¢
adult and pediatric cancer patients
were introduced. For example, dendritic
cell-based vaccine therapy was conducted
in children with solid tumors (e.g.,
sarcoma and neuroblastoma) that did
not respond to standard treatments,
including bone marrow transplant. The
results showed the induction of a

strong immune response.

The problem with the therapy, however, is its low clinical response rate.
Dr. Mulé is conducting preclinical animal studies to further increase the
efficacy of dendritic cell-based vaccines. One such example is using the
molecule "secondary lymphoid tissue chemokine” (SLC or CCL21). One
problem with the dendritic cell-based vaccine therapy is that the injected
dendritic cells remain at the administrated skin site with very few migrating
to the lymph nodes. Chemokine SLC plays a role in initiating a primary
immune response and recruits dendritic cells and naive T-cells, which are
unprimed cells against antigens, and also activates tumor-specific cytotoxic
T-cells. Animal experiments have revealed that the combination of
chemokine SLC and dendritic cell-based vaccines can markedly increase
therapeutic potency against local and metastatic melanoma, sarcoma and
other solid tumors. Human clinical trials based on this new strategy are
now underway.

Trends in Molecular Medicine

Dr. Clare Thomas (Nature Medicine Senior Editor)

Dr. Clare Thomas, who serves as the Senior Editor of Nature Medicine,
analyzed the potential of the "molecular medicine" approach using HIV and
TB as examples. According to her, vaccines are needed for both HIV and TB,
but no great advances in vaccine research have been seen so far. Drug
development has been more fruitful. Whereas most new TB drug candidates
have been identified as a result of blind screening, the "molecular medicine”
approach has worked better for HIV: the development of new drugs has
followed increased understanding of the molecular mechanisms of viral
replication. She concluded that the molecular medicine approach could have
potential for TB, but better animal models are needed.
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