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Department of Advanced Medical Science was established in September 1997.
Our aim is to contribute to the performance and the development of advanced
therapeutic approach to the diseases. We have been participating in the poten-
tially important clinical trials and the several projects in line with our principles. Our
research projects are (1) Antigen-specific induction of allogeneic umbilical cord
blood-derived cytotoxic T lymphocytes, (2) Analysis of the effect of Helicobacter
pylori eradication on non-ulcer patients, (3) Treatment of drug-resistant H. pylori
infection, (4) Effect of H. pylori eradication on the expression of microRNAs in
gastric mucosa, (5) Analysis of the role of leptin in hematological malignancies
and parallel study on using umbilical cord blood-derived cytotoxic T lymphocytes
as therapeutic strategy for hematological disorders, (6) Early diagnosis of car-
diotoxicity in chemotherapy-treated patients.

1. Antigen-specific induction of allogeneic um-
bilical cord blood-derived cytotoxic T lympho-
cytes

Fujita S. et al.

We have been focusing our effort on exploring
the possibility of adoptive transfer of allogeneic
umbilical cord blood-derived cytotoxic T lympho-
cytes (CTLs) to treat hematological malignancies
and solid tumors. Using cryopreserved umbilical
cord blood as the source of lymphocytes, we were
able to induce the expansion of CTLs using combi-
nation of certain T cell growth factors and antigen-
specific stimulation. Currently we are in the process
of establishing an efficient protocol to induce HLA-
restricted antigen-specific CTL using bead-based ar-
tificial antigen presenting cell (aAPC) system.

2. Analysis of the effect of Helicobacter pylori
eradication on non-ulcer patients

Ohno H. et al.

Recent reports showed that eradication of H. py-
lori has prophylactic effect on the development of
gastric cancer. The guideline of the Japanese Society
for Helicobacter Research strongly recommended
the eradication therapy for all H. pylori-positive pa-
tients including non-ulcer patients. Therefore, we
set up outpatient clinic for the eradication therapy
to prevent H. pylori associated disease such as gas-
tric cancer. But it is unclear that H. pylori eradica-
tion therapy can improve gastrointestinal symp-
toms of non-ulcer patients. We are investigating the
long-term effects of H. pylori eradication on non-ul-
cer patients.

3. Treatment of drug-resistant H. pylori infection
Ohno H. et al.

The number of patients who failed to respond
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first- and second-line H. pylori eradication therapy
is gradually increasing because of drug resistance
in Japan. However, there is currently no standard
third-line eradication therapy. We are investigating
various third-line regimens to establish effective H.
pylori eradication therapy.

4. Effect of H. pylori eradication on the expres-
sion of microRNAs in gastric mucosa

Ohno H. et al.

H. pylori infection is a significant risk factor for
gastric cancer. Recent study reported the prophylac-
tic effect of H. pylori eradication on the develop-
ment of metachronous gastric cancer after endo-
scopic resection. However, the development of gas-
tric cancer after successful eradication of H. pylori
has been reported in some cases and the mecha-
nism of it remains unclear. To elucidate the mecha-
nism, we are investigating changes of expression
level of genes such as microRNAs in gastric mu-
cosa after H. pylori eradication therapy.

5. Analysis of the role of leptin in hematological
malignancies and parallel study on using um-
bilical cord blood-derived cytotoxic T lympho-
cytes as therapeutic strategy for hematologi-
cal disorders

Lam Q.L.K. et al.

Recent reports including ours suggest a possible
oncogenic role of leptin in malignant plasma cell
development with implication in multiple myeloma
pathophysiology (Lam et al, PNAS 107: 13812,
2010). Therefore in our proposal we aimed to ana-
lyze the effect of leptin in the survival and activity
of myeloma cells and the bone marrow environ-
ment. On the other hand, we actively explored

therapeutic strategies for hematological malignan-
cies by performing parallel studies using available
resources in our laboratory such as umbilical cord
blood. We proposed that cytotoxic T lymphocytes
derived from umbilical cord blood induced to ex-
hibit tumor specificity may offer ideal treatment op-
tion. To this end, we have successfully developed
methods to isolate and expand cytotoxic T lympho-
cytes from cryopreserved or fresh umbilical cord
blood. Currently we are in the process of trying to
induce antigen-specificity in these cytotoxic T lym-
phocytes in light of future clinical application to
treat hematological malignancies including multiple
myeloma.

6. Early diagnosis of cardiotoxicity in chemo-
therapy-treated patients.

Watanabe A. et al.

Cardiotoxicity due to chemotherapy may occur
acutely or even several years after completion of
the treatment for cancer. Since cancer patients sur-
vive longer than the past due to the advances of
anti-cancer drugs, cardiotoxicity associated with
chemotherapeutic regimens such as anthracyclines
becomes a more significant issue in these days.
Once chemotherapy-induced cardiotoxicity is estab-
lished, its recognition is easy. However, methods
for detection of potentially high risk patients with
normal cardiac function have not been established
yet. The objective of this study is to determine
whether echocardiographic measurements of myo-
cardial deformation induced by increased preload,
i.e. stress echocardiography, could predict the de-
velopment of chemotherapy-induced cardiotoxicity
in patients with hematologic malignancy. Enroll-
ment of patients will start at the beginning of Janu-
ary, 2013 and 50 to 60 patients will be analyzed an-
nually.

Publications

Takahashi N, Nakaoka T, Yamashita N. (2012) Pro-
filing of immune-related microRNA expression in
human cord blood and adult peripheral blood
cells upon proinflammatory stimulation. Eur ]
Haematol. 88: 31-8.

Kawakami M, Narumoto O, Matsuo Y, Horiguchi
K, Horiguchi S, Yamashita N, Sakaguchi M, Lipp
M, Nagase T, Yamashita N. (2012) The role of
CCR? in allergic airway inflammation induced by
house dust mite exposure. Cell Immunol 275: 24-
32.

Narumoto O, Matsuo Y, Sakaguchi M, Shoji S,
Yamashita N, Schubert D, Abe K, Horiguchi K,

Nagase T, Yamashita N. (2012) Suppressive ef-
fects of a pyrazole derivative of curcumin on air-
way inflammation and remodeling. Exp Mol Pa-
thol 93: 18-25.

Sakabe S, Takano R, Nagamura-Inoue T, Yamashita
N, Nidom CA, Quynh Le MT, Iwatsuki-Horimoto
K, Kawaoka Y (2013) Differences in Cytokine
Production in Human Macrophages and in Viru-
lence in Mice Are Attributable to the Acidic Po-
lymerase Protein of Highly Pathogenic Influenza
A Virus Subtype H5N1. ] Infect Diseas. 207: 262-
71.
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We have been challenging to cure intractable hematological disorders such as
leukemia and lymphoma mainly with the aid of hematopoietic stem cell transplan-
tation (HSCT). No less than 30 patients per year receive allogeneic HSCT in our
facilities. In recent years, unrelated cord blood has been our major stem cell
source for recipients who have no suitable family donors in HSCT. Since 1998 we
have performed over 360 cases of cord blood transplantation (CBT) for adult pa-
tients, which appears a distinguished experience in the world. Recent advance in
identification of signaling molecules activated in a tumor-specific manner or asso-
ciated with tumor-specific genomic recombination have disclosed many candidate
therapeutic targets in tumors. In the field of hematological malignancies, we have
already experienced remarkable clinical efficacies of novel therapeutic agents in-
cluding tyrosine kinase inhibitors for Philadelphia-chromosome positive leukemias,
RI-conjugated or non-conjugated anti-CD20 monoclonal antibodies for B cell lym-
phoma and a proteasome inhibitor for multiple myeloma. We extensively apply
these molecular targeted therapies for in- and out-patients. Furthermore, in recent
years, our department has been a hub facility in the greater Tokyo area for treat-
ing patients with intractable adult T-cell leukemia/lymphoma, for which a novel
anti-CCR4 monoclonal antibody was just introduced into clinical practice.

1. The impact of steroid use as a GVHD treat- The incidence of severe graft-versus-host dis-
ment or prophylaxis within 100 days after ease (GVHD) in cord blood transplantation
CBT (CBT) is generally low, but still exists. In our in-

stitute, we use cyclosporine (CsA) and short
Kawakita T, Tsukada N, Takahashi S, Ooi J, Kato term methotrexate (MTX) as GVHD prophylaxis

S, Tojo A and minimally use steroid to avoid infection or
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infection-related complications. In this study, we
retrospectively analyzed the clinical data to clar-
ify the impact of steroid use to the outcome of
CBT. PATIENTS: We have performed 140 CBT
after myeloablative conditioning using CsA with
short term MTX as GVHD prophylaxis for
adults at IMSUT between August 1998 and Oc-
tober 2008. The median age was 39 (range, 16-
55) years and the median number of cryopre-
served nucleated CB cells was 2.38 (range, 1.21-
5.69) X 10"/kg. Although 82 of 140 patients (59%)
suffered from grade II-IV aGVHD, only 31% pa-
tients received steroid after CBT. Steroid was
used in 17 patients (12%) as a treatment for
mainly GVHD and the dosage of prednisolone
in the treatment group were 2 mg/kg (n=7), 1
mg/kg (n=8), and 0.5mg/kg (n=2). Twenty-six
patients (19%) changed CsA to steroid because
of intolerability (20: renal dysfunction, 4: en-
cephalopathy, 2: others) and received 1 mg/kg (n
=4) or 0.5mg/kg (n=22) (alternative group).
Overall survival in 5 years were 78% in the non-
steroid use group, 71% in the treatment group,
however 45% in the patients with alternative
steroid use. The intolerability of CsA within 100
days after CBT seems to be a significant poor
factor. We should modify the procedures includ-
ing post-transplant immune modulation in such
patients.

2. Treatment of multifocal Langerhans cell histi-
ocytosis (LCH) in adults with the Special C
regimen formulated by the Japan LCH Study
Group.

Tojo A, Takahashi S, Morimoto A, Shimazaki C,
Yoshikawa K, Nishimura R, Wakita H, Kobayashi
Y, Kanegane H, Imamura T, Imashuku S; Japan
LCH Study Group.

Little information is available regarding effective
systemic therapies for adult Langerhans cell histio-
cytosis (LCH). The Japan LCH Study Group has
formulated an ambulatory treatment regimen for
adult patients with LCH. In total, 14 patients (me-
dian age 43 years, range 20-70 years) with multifo-
cal LCH with biopsy-confirmed histology were en-
rolled. None had received cytoreductive agents for
LCH previously. Four had single system (SS) and
ten had multi system (MS) disease. All were treated
with the Special C regimen, which consists of vin-
blastine/prednisolone and methotrexate with daily
6-mercaptopurine for 36 weeks. At the end of the
therapeutic regimen, all SS patients achieved no ac-
tive disease (NAD), and six of the ten MS patients
showed a response (NAD in two, partial response
in four). At the last follow-up (median 34?months),
11 patients were alive (NAD in eight and active
disease in three). Of the three deceased, one died of

hemorrhage during the Special C treatment, and
two of infections during subsequent therapy. Al-
though this study is limited by the small sample
size, this ambulatory regimen shows signs of effi-
cacy for adult LCH. This was particularly evident
for patients with multifocal SS disease, but half of
those with MS disease also benefited.

3. Strict monitoring of vancomycin serum
trough concentrations for attenuating acute
kidney injury after myeloablative cord blood
transplantation in adults.

Mae H, Ooi J, Takahashi S, Kato S, Kawakita T,
Tojo A.

Acute kidney injury (AKI) is a common medical
complication after myeloablative allogeneic stem
cell transplantation (SCT). We have previously per-
formed a retrospective analysis of AKI after cord
blood transplantation (CBT) in adults, and found
that the maximum of vancomycin (VCM) trough
levels were significantly higher in patients with
AKI. Following these results, we have monitored
VCM serum trough concentrations more strictly, to
not exceed 10.0 mg/L, since 2008. In this report, we
performed an analysis of AKI in a new group of 38
adult patients with hematological malignancies
treated with unrelated CBT after myeloablative con-
ditioning between January 2008 and July 2011. Cu-
mulative incidence of AKI at day 100 after CBT was
34% (95% confidence interval 19-50). The median
of the maximum value of VCM trough was 8.8 (4.5-
12.2) mg/L. In multivariate analysis, no factor was
associated with the incidence of AKI. No trans-
plant-related mortality was observed. The probabil-
ity of disease-free survival at 2 years was 83%.
These findings suggest that strict monitoring of
VCM serum trough concentrations has a beneficial
effect on outcomes of CBT.

4. The CD3 versus CD7 plot in multicolor flow
cytometry reflects progression of disease
stage in patients infected with HTLV-I.

Seiichiro Kobayashi, Nobuhiro Ohno, Koichiro
Yuji, Mayuko Tsuda, Arinobu Tojo, Kaoru Uchi-
maru

In a recent study to purify adult T-cell leukemia-
lymphoma (ATL) cells from acute-type patients by
flow cytometry, three subpopulations were ob-
served in a CD3 versus CD7 plot (H: CD3"'CD7"*",
D: CD3*"CD7%"; L: CD3“"CD7""). The majority of
leukemia cells were enriched in the L subpopula-
tion and the same clone was included in the D and
L subpopulations, suggesting clonal evolution. In
this study, we analyzed patients with indolent-type
ATL and human T-cell leukemia virus type I
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(HTLV-I) asymptomatic carriers (ACs) to see
whether the CD3 versus CD7 profile reflected pro-
gression in the properties of HTLV-I-infected cells.
Using peripheral blood mononuclear cells from pa-
tient samples, we performed multi-color flow cy-
tometry. Cells that underwent fluorescence-acti-
vated cell sorting were subjected to molecular
analyses, including inverse long PCR. In the D(%)
versus L(%) plot, patient data could largely be cate-
gorized into three groups (Group 1: AC; Group 2:
smoldering- and chronic-type ATL; and Group 3:
acute-type ATL). Some exceptions, however, were
noted (e.g., ACs in Group 2). In the follow-up of
some patients, clinical disease progression corre-
lated well with the CD3 versus CD7 profile. In
clonality analysis, we clearly detected a major clone
in the D and L subpopulations in ATL cases and,
intriguingly, in some ACs in Group 2. We propose
that the CD3 versus CD7 plot reflects progression
of disease stage in patients infected with HTLV-L
The CD3 versus CD7 profile will be a new indica-
tor, along with high proviral load, for HTLV-I ACs
in forecasting disease progression.

5. Investigation of consultation system for
HTLV-1 asymptomatic carriers and patients
with HTLV-1 related disease.

K. Uchimaru

Recently distribution of HTLV-1 carriers in Japan
is altering as people continue to move to greater
Tokyo area and other big cities such as Osaka and
Nagoya. These cities previously were considered as
non-endemic area of HTLV-1, so there was no sys-
tematic approach to establish consultation system
for HTLV-1 asymptomatic carriers and HTLV-1 re-
lated disease patients. Supported by Ministry of
health, labor, welfare, we started to investigate
what ideal consultation system in each prefecture
is. Health care centers are expected to be primary
counseling institutions for HTLV-1 carriers, but ma-
jority of health care centers have no experience of
counseling for HTLV-1 carriers. To encourage
health care center activity of counseling for HTLV-1
carriers, prefecture government should organize
consultation system for HTLV-1 carriers.

Publications

Kobayashi S, Tian Y, Ohno N, Yuji K, Ishigaki T,
Isobe M, Ohfuchi-Tsuda M, Oyaizu N, Watanabe
E, Watanabe N, Tani K, Tojo A, Uchimaru K. The
CD3 versus CD7 plot in multicolor flow cytome-
try reflects progression of disease stage in pa-
tients infected with HTLV-I. PLoS ONE 8: 53728,
2013 DOI 10.1371/journal.pone.0053728

Yamamoto S, Ebihara Y, Mochizuki S, Kawakita T,
Kato S, Ooi ], Takahashi S, Tojo A, Yusa N, Fu-
rukawa Y, Oyaizu N, Watanabe ], Sato K,
Kimura F, Tsuji K. Quantitative PCR detection of
CEP110-FGFR1 fusion gene in a patient with 8p
11 syndrome (letter to the editor). Leuk Lym-
phoma. 2013 Jan 18. [Epub ahead of print]

Mae H, Ooi J, Takahashi S, Kato S, Kawakita T,
Ebihara Y, Tsuji K, Nagamura F, Echizen H, Tojo
A. Acute kidney injury after myeloablative cord
blood transplantation in adults: the efficacy of
strict monitoring of vancomycin serum trough
concentrations. Transplant Infectious Disease.
2012 Dec 20. doi: 10.1111/tid.12038. [Epub ahead
of print]

Morimoto A, Shimazaki C, Takahashi S, Yoshikawa
K, Nishimura R, Wakita H, Kobayashi Y, Kane-
gane H, Tojo A, Imamura T, Imashuku S; Japan
LCH Study Group. Therapeutic outcome of mul-
tifocal Langerhans cell histiocytosis in adults
treated with the Special C regimen formulated by
the Japan LCH Study Group. Int ] Hematol. 2012
Dec 16. [Epub ahead of print]

Yamagishi M, Nakano K, Miyake A, Yamochi T,

Kagami Y, Tsutsumi A, Matsuda Y, Sato-Otsubo
A, Muto S, Utsunomiya A, Yamaguchi K, Uchi-
maru K, Ogawa S, Watanabe T. Polycomb-Medi-
ated Loss of miR-31 Activates NIK-dependent
NF-«xB Pathway in Adult T-cell Leukemia and
Other Cancers. Cancer Cell. 21: 121-35, 2012

Yamamoto S, Ebihara Y, Mochiduki S, Tsuda M,
Yuji K, Uchimaru, Tojo A, Tsuji K. Acute Lym-
phoblastic Leukemia with t(1;19)(q23;p13)/TCE3-
PBX1 Fusion in an Adult Male with Down Syn-
drome. Acta Haematol. 128: 242-243, 2012

Usuki K, Tojo A, Maeda Y, Kobayashi Y, Matsuda
A, Ohyashiki K, Nakaseko C, Kawaguchi T,
Tanaka H, Miyamura K, Miyazaki Y, Okamoto S,
Oritani K, Okada M, Usui N, Nagai T, Amaga-
saki T, Wanajo A, Naoe T. Efficacy and safety of
nilotinib in Japanese patients with imatinib-resis-
tant or -intolerant Ph+ CML or relapsed/refrac-
tory Ph+ ALL: a 36-month analysis of a phase I
and II study. Int ] Hematol. 95: 409-19, 2012

Kawamata T, Tojo A. Helicobacter pylori-induced
thrombocytosis clinically indistinguishable from
essential thrombocythemia. Leuk. Lymphoma. 53:
1423-4, 2012

Ebihara Y, Takahashi S, Mochizuki S, Kato S, Ka-
wakita T, Ooi J, Yokoyama K, Nagamura F, Tojo
A, Asano S, Tsuji K. Unrelated cord blood trans-
plantation after myeloablative conditioning regi-
men in adolescent patients with hematologic ma-
lignancies: a single institute analysis. Leuk Res. 6:
128-31, 2012
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Founded in 1981, Department of Infectious Diseases and Applied Immunology
(DIDAI) started HIV clinic in 1986. In 2012, 44 new patients with HIV infection
have visited or been admitted to our hospital and 539 patients in total are cur-
rently under our clinical management. The total number of in-patients with HIV-in-
fection during 2012 was 113, and about 8 beds in our ward have been constantly
occupied by patients with not only HIV-infection but also other infectious diseases.
Since the number of the staff members of DIDAI is too small to care both outpa-
tients and in-patients, members of the Division of Infectious Diseases and the De-
partment of Infectious Disease Control join the clinic. IMSUT hospital provides the
most up-to-date medical treatment to HIV-infected patients in Japan. DIDAI is also
a treatment center for international infectious diseases such as malaria and ty-

phoid fever.

1. Treatment of HIV infection in IMSUT hospital:
Statistical characteristics of HIV infected pa-
tients in IMSUT hospital this year

Tomohiko Koibuchi, Michiko Koga', Eisuke Ada-
chi, Shoichi Shimizu, Saho Takaya, Naoko Mi-
yazaki’, Hitomi Nakamura’, Toshiyuki Miura,
Takashi Odawara, and Aikichi Iwamoto': 'Division
of Infectious Diseases, The Advanced Clinical Re-
search Center, ‘International Research Center for
Infectious Diseases

44 new patients with HIV-1 infection visited our
hospital this year (from January 1 to December 31,

2012), and 539 patients in total are under medical
management in our outpatient clinic. The total
number of HIV-infected inpatients during 2012 was
113. The number of total patients declined in 1997
because a part of patients as well as medical stuffs
moved to newly established AIDS Clinical Center
in International Medical Center of Japan. However,
the number of patients started to increase again af-
ter 1998 in accordance with Japanese statistics of
HIV-infected patients (Fig. 1). Anti-retroviral ther-
apy (ART) has been introduced to around 459 HIV-
infected patients in our hospital, and most of their
HIV viral loads have been well controlled. After
one year of ART, the viral loads become less than
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Figure 1. Number of HIV-infected outpatients in
IMSUT Hospital

50 copies/ml in 94.7% of patients. Consequently,
the clinical management of HIV-infected patients
changed from how to treat opportunistic infections
into how to control patients with ART.

2. Treatment and Clinical Research of Tropical
Diseases in IMSUT hospital

Tomohiko Koibuchi, Michiko Koga', Eisuke Ada-
chi, Shoichi Shimizu, Saho Takaya, Hitomi Naka-
mura’, Tadashi Kikuchi', Toshiyuki Miura, Taka-
shi Odawara, and Aikichi Iwamoto': 'Division of
Infectious Diseases, The Advanced Clinical Re-
search Center, ‘International Research Center for
Infectious Diseases

Dozens of important medicines essential for treat-
ment of tropical or parasitic diseases are not li-
censed in Japan. For instance, artesunate and in-
jectable quinine for falciparum malaria, injectable
metronidazole for amebiasis, pyrimethamine and
sulfadiazine for toxoplasmosis, etc. are not licensed.
Research Group on Chemotherapy of Tropical Dis-
eases, Research on Publicly Essential Drugs and
Medical Devices, Grant from the Ministry of
Health, Labour and Welfare had been established
to cope with this situation. We are the central medi-
cal institution of the research group importing and
providing these orphan drugs if needed, and collet-
ing clinical data. This year, we imported and stored
19 orphan drugs and distributed required ones to
25 designated hospitals in all over Japan. Also we
have clinics for overseas travelers. This year, more
than seventy overseas travelers visited our clinic.
The reasons of their visit included prescription of
malaria prophylaxis, hepatitis A/B vaccination,
other general health consultation, or treatment of
tropical diseases such as malaria (6 patients), den-
gue fever (3 patients), post-exposure prophylaxis of
rabies (25 patients) and so on.

3. Creating Practice Guidelines for Treatment of
HIV-infected Patients in Japan

Tomohiko Koibuchi, Michiko Koga', Eisuke Ada-

chi, Shoichi Shimizu, Saho Takaya, Hitomi Naka-
mura’, Toshiyuki Miura, Takashi Odawara and
Aikichi Iwamoto': 'Division of Infectious Diseases,
The Advanced Clinical Research Center, “Interna-
tional Research Center for Infectious Diseases

The Japanese guidelines for treatment of HIV-in-
fected patients have been established since 1998
with support from Ministry of Health, Labor and
Welfare. The representatives from our department
have played critical roles in development of the
current practice guidelines in Japan. It is vital to
create practice guidelines that are specific for the
unique genetic and social backgrounds of the HIV-
infected population in Japan. In collaboration with
other Japanese HIV-experts, the physicians from
our department update the practice guidelines an-
nually, as we deem necessary. The guidelines are
available at http://www.haart-support.jp/guideline.
htm and used widely by Japanese clinicians. In Ja-
pan, where the number of HIV-experts are limited
compared to other countries, the practice guidelines
have substantially improved the standard of care
for the HIV-infected patients in our country.

4. Shigella sonnei outbreak among men who
have sex with men in Tokyo.

Michio Okame, Eisuke Adachi, Hidenori Sato,
Shoichi Shimizu, Tadashi Kikuchi', Naoko Mi-
yazaki’, Michiko Koga', Hitomi Nakamura’,
Masato Suzuki’, Naoki Oyaizu’, Takeshi Fujii,
Aikichi Twamoto' and Tomohiko Koibuchi: 'Divi-
sion of Infectious Diseases, The Advanced Clinical
Research Center, “International Research Center
for Infectious Diseases, *Department of Laboratory
Medicine

Five patients of shigellosis were admitted in The
IMSUT hospital in a short period; between Septem-
ber and November 2011. All of them were HIV-in-
fected men who have sex with men (MSM). The
range of their CD4 T-cell count was 168 to 415
cells/uL. Three of them have already received an-
tiretroviral therapy (ART). All patients had abdomi-
nal pain and watery diarrhea (5-30 times/day), 3
had bloody stool, 4 had fever, and 1 had vomiting.
Shigella sonnei was identified from stool culture of
all patients. Their susceptibility patterns against an-
tibiotics were identical. After receiving 5-day treat-
ment of LVFX 500 mg/day, four patients recovered
from diarrhea within several days. Only one patient
who continued diarrhea following 5-day treatment
of LVEX received extra LVEX 500 mg/day for 5
days. A mean duration of their symptom was 10
days (range 5 to 14 days). Trophozoites of Enta-
moeba histolytica was identified from one of the pa-
tients stool and metronidazole was added to the
treatment. Pulsed-field gel electrophoresis (PFGE)
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of all strains performed later demonstrated similar
pattern, suggesting one strain of Shigella sonnei
spread among MSM. For prevention of outbreak of
Shigella species, practitioners and MSM need to be
made aware of the risk of sexual transmission of
orally transmitted agents.

5. Liver dysfunction in patients with early syphi-
lis: a retrospective study.

Eisuke Adachi, Tomohiko Koibuchi, Michio
Okame, Hidenori Sato, Tadashi Kikuchi', Michiko
Koga', Hitomi Nakamura®, Aikichi Iwamoto' and
Takeshi Fujii: 'Division of Infectious Diseases, The
Advanced Clinical Research Center, ‘International
Research Center for Infectious Diseases

Syphilis is one of the unrecognized etiologies of
liver dysfunction. The incidence of syphilitic hepati-
tis is currently unknown. We conducted a retro-
spective study about causative agents of liver dys-
function at the time of diagnosis of early syphilis.
Our study shows that 39% (44/112) of early syphilis
patients have any liver enzyme abnormalities at the
time of diagnosis, and that 2.7% (3/112) of patients
are diagnosed with syphilitic hepatitis. Clinicians
should include syphilitic hepatitis in the differential
diagnosis for those patients with sexually transmit-
ted diseases presenting with liver enzyme abnor-
malities.

6. The favorable outcome by treatment of meflo-
quine in combination with anti-retroviral ther-
apy on progressive multifocal leukoencepha-
lopathy in an HIV-infected patient

Eisuke Adachi, Tomohiko Koibuchi, Kentaro Imai,
Tadashi Kikuchi', Michiko Koga', Hitomi Naka-
mura’, Toshiyuki Miura, Aikichi Iwamoto' and
Takeshi Fujii: 'Division of Infectious Diseases, The
Advanced Clinical Research Center, “International
Research Center for Infectious Diseases

At present, the main approach to treatment of
progressive multifocal leukoencephalopathy (PML)
is to restore the host adaptive immune response to
the JC virus (JCV). For HIV-infected PML patients,
initiation or optimization of anti-retroviral therapy
(ART) is the only therapy that has proven to be ef-
fective. However, PML still carries a significant
mortality rate. Hence, the search for specific treat-
ment targeting JCV is imperative. There was a re-
port that mefloquine could inhibit replication of
JCV in a cell culture system in 2009. Although the
exact mechanisms by which mefloquine acts against
JCV remain unclear, Phase I and 1II clinical trial has
been in progress since September 2008 (ClinicalTri-
als.gov number, NCT00746941). Under the situation
described above, we recently experienced a 33-year-
old man who developed PML with HIV infection.
The patient exhibited rapid decline in neurological
status after initiation of ART, which was attributed
to the PML-immune reconstitution inflammatory
syndrome (PML-IRIS). We decided to add meflo-
quine after the permission from Institutional Re-
view Board (IRB) (accession number: 21-32). Fol-
lowing the administration of mefloquine in combi-
nation with ART, the patient's neurological status
improved substantially. This case suggests that the
use of mefloquine might be effective in controlling
PML in an HIV-infected patient.
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Our major goal is to cure children suffering from a variety of life-threatening hema-
tological disorders. Attempting to achieve it, we continue the commitment to treat-
ment and follow-up care of such children, and to clinical and laboratory research
that ultimately will help us devise better therapeutic approaches to the diseases.
Currently efforts are directed toward treatment of acute leukemia in adolescence
and young adults, establishment of novel therapies using hematopoietic or mesen-
chymal stem cells (HSC or MSC, respectively), and analysis of pathogenesis of
hematopoietic disorders, especially pediatric myelodysplastic sundrome (MDS).

1. Hematopoietic stem cell transplantation for
children with high-risk leukemia

Yasuhiro Ebihara, Shohei Yamamoto, Shinji Mo-
chizuki', Kohichiro Tsuji: 'Division of Stem Cell
Processing, Center for Stem Cell Biology and Re-
generative Medicine

Although a standard regimen in hematopoetic
stem cell transplatation (HSCT) has been available
for children with acute lymphoblastic leukemia
(ALL) and acute myeloid leukemia (AML), it has
not been standardized for those with rare diseases
including congenital bone marrow failure syn-
drome (CBMFS) and natural killer (NK) cell leuke-
mia. A multi-institutional trial using regimens with
a rationale should be proposed in a prospective
manner. For CBMFS, we conducted in vitro and in
vivo assays to assess the sensitivity of granulocyte
colony-stimulating factor (G-CSF), and transplanted
the patients whose leukemic cells had a high sensi-
tivity to G-CSF using a regime including G-CSF.
Thus, we could avoid intensive chemotherapy be-
fore HSCT for patients with a vulnerable normal
bone marrow reserve. For patients with Fanconi
anemia, in particular, we employed a regimen con-
taining fludarabine to reduce the dose of alkylating

agents and irradiation to avoid the toxicity, which
was otherwise likely to occur in those patients. For
patients with NK cell disease, we used a regimen
combining alkylating agents (cyclophosphamide
and thiotepa) and total body irradiation based on
the results that NK leukemic cells strongly ex-
pressed multidrug-registant genes. Now we plan to
extend our experience in nationwide collaborative
studies.

2. Cooperative clinical trial for pediatric myelo-
dysplastic syndrome

Kohichiro Tsuji, Yasuhiro Ebihara, Shohei
Yamamoto, Shinji Mochizuki', Atsushi Manabe’,
Yuji Zaike’: ’St. Luke's International Hospital,
‘Department of Laboratory Medicine, Research
Hospital

Pediatric MDS is a rare disease, and only 50-100
children under the age of 16 suffer from the disease
annually. The diagnosis and treatment have not
been standardized and it should be determined in a
nationwide manner. On behalf of the MDS commit-
tee of the Japanese Society of Pediatric Hematology,
we began the pathologic central review in 1999 and
reviewed all samples of patients suspected of hav-



233

ing MDS. At present, over 300 patients have been
enrolled, and standard diagnostic criteria have been
proposed for juvenile myelomonocytic leukemia
(JMML), a subset of MDS. We also tested in vitro
cell growth for patients with JMML using diagnos-
tic samples. The results showed that spontaneous
growth and hypersensitivity to granulocyte-macro-
phage colony-stimulating factor (GM-CSF) were ob-
served in most children with JMML. We proposed
a cooperative trial to establish the treatment for
MDS (MDS99) and have enrolled over 100 patients
from the whole country.

3. Novel approach to therapy in juvenile myelo-
monocytic leukemia

Shohei Yamamoto, Yasuhiro Ebihara, Shinji Mo-
chizuki', Yoshitoshi Ohtsuka‘, Atsushi Manabe’,
Yuji Zaike’, Kohichiro Tsuji: ‘Department of Pedi-
atrics, Hyogo College of Medici

JMML is a clonal myeloproliferative/myelodys-
plastic disorder of early childhood with poor prog-
nosis. JMML cells are characterized by hypersensi-
tivity to GM-CSF caused by continuously activated
GM-CSF receptor-RAS signal transduction pathway
through various molecular mechanisms, resulting in
spontaneous colony formation in vitro. Bisphos-
phonate zoledronic acid (ZOL), a RAS-blocking
compound, suppressed colony formation from bone
marrow (BM) cells of JMML patients and normal
volunteers without and with GM-CSF, respectively,
in a dose-dependent manner in clonal culture. At
10 uM of ZOL, however, spontaneous colony for-
mation decreased, but formation of granulocyte (G)
colonies containing only granulocytes, but no
macrophages was enhanced in culture of JMML BM
cells, while granulocyte-macrophage (GM) colonies
containing both granulocytes and macrophages re-
tained and G colony formation was not affected in
culture of normal BM cells with GM-CSF. In sus-
pension culture, 10 uM of ZOL also inhibited spon-
taneous proliferation and differentiation along
monocyte/macrophage lineage of JMML BM cells,
but not development of normal BM cells by GM-
CSF assessed in cytochemical and flow cytometric
analyses. The inhibitory effect of ZOL on JMML
cells was confirmed at a single-clone level, and ob-
served even at 3 uM. The current result offers a
novel approach to therapy in JMML.

4. Establishment of therapy for acute leukemia
in adolescence and young adults

Yasuhiro Ebihara, Shinji Mochizuki', Shohei
Yamamoto, Satoshi Takahashi’, Arinobu Tojo’
Kohichiro Tsuji: *Division of Molecular Therapy,
Advanced Clinical Research Center

In many area of medicine adolescents and young
adults are regarded as a discrete group with spe-
cific therapeutic, psychological, educational, and re-
source needs. In acute leukemia age is a predictor
of response. Thus, in ALL there is a clearly poorer
treatment outcome after puberty, while in AML,
which is more common in older adults, age is a
continuous variable with poorer outcomes in each
successive decade. Much is known about other
prognostic factors and their relative incidence in
each age stratum. Although there is some segrega-
tion of favorable factors with relative youth, age
usually remains an independent factor with respect
to prognosis. So far, adolescents and young adults
are included in pediatric or adult-oriented treat-
ment protocols, but it has been controversial which
protocol is superior to acute leukemia in adoles-
cence and young adults. We are now searching the
most suitable therapy for them.

5. Unrelated cord blood transplantation after
myeloablative conditioning regimen in adoles-
cent and young adult patients with hema-
tologic malignancies

Yasuhiro Ebihara, Shinji Mochizuki', Shohei
Yamamoto, Seiko Kato’, Toshiro Kawakita’, Jun
0oi’, Kazuaki Yokoyama®’, Fumitaka Nagamura®,
Satoshi Takahashi’, Arinobu Tojo’, Kohichiro
Tsuji: 'Division of Stem Cell Transplantation,
Center for Stem Cell Biology and Regenerative
Medicine, ‘Department of Hematology/Oncology,
Research Hospital, *Department of Clinical Trial
Safety Management, Research Hospital

As mentioned above, adolescents and young
adults with hematologic malignancies are distinct
in terms of their therapeutic requirements com-
pared to adults or children. However, there have
been no data defining adolescent and young adult
patients for cord blood transplantation (CBT) after
conventional myeloablative conditioning regimen.
We then reported the results of unrelated CBT after
myeloablative conditioning regimen in patients
with hematologic malignancies from 15 to 20 years
old. The median times of myeloid and platelet en-
graftment were 21 and 38 days, respectively. The
cumulative incidences of acute graft-versus-host dis-
ease (GVHD) was 62.0%, all of which were grade I
or II, and that of extensive-type chronic GVHD was
12.5%. The probabilities of overall and disease-free
survival at 3 years were 68.2% and 48.6%, respec-
tively, comparable to adult or childhood -cases.
Therefore, adolescents and young adult patients
with hematologic malignancies who have no hu-
man leukocyte antigen (HLA)-matched adult do-
nors could be considered as candidates for CBT.
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6. Establishment of human BM-derived MSC for
the treatment of hemophilic arthropathy

Yasuhiro Ebihara, Shinji Mochizuki', Shohei
Yamamoto, Hideyuki Takedani’, Tokiko Naga-
mura-Inoue”, Shigeyuki Wakitani'', Arinobu
Tojo’, Hiromitsu Nakauchi”, Kohichiro Tsuji: *De-
partment of Joint Surgery, Research Hospital,
"Department of Cell Processing and Transfusion,
Research Hospital, 'Department of Orthopedic
Surgery, Osaka City University Graduate School
of Medicine, "DivisioDevision of Stem Cell Ther-
apy, Center for Stem Cell Therapy and Regenera-
tive Medicine

Hemophilia is a congenital disease with a lack of
coagulation factors. Arthropathy is a major cause of
morbidity in the patients with hemophilia. Ap-
proximately one third of the patients need the mo-

bility assistance. Although the pathogenesis of he-
mophilic arthropathy (HA) still has not been pre-
cisely clarified, the destruction of articular cartilage
is the most prominent event in HA. Most surgical
treatments for HA, such as synovectomy or total
joint arthroplasty, are performed by Department of
Joint Surgery in our hospital. So far, however, the
efficacy of the treatment has been insufficient. Re-
cently it has been shown that BM contains MSC,
which can differentiate into various mesenchymal
tissue cells, osteocytes, adipocytes and chondro-
cytes. Although the mechanism by which MSC are
committed to differentiate into each mesenchymal
tissue, the environment surrounding MSC plays an
important role in the commitment. We are then
preparing for the clinical trial of the transplantation
of autologous culture-expanded BM-derived MSC
into the articular cartilage defect in the HA pa-
tients.
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Our department is founded in 2001 to tackle systemic autoimmune inflammatory
diseases including rheumatoid arthritis, systemic lupus erythematosus and vasculi-
tic syndromes, and manages increasing number of those in- and out-patients. We
provide patients personalized and evidence-based medical service. We participate
in cutting edge science of autoimmune, rheumatic and allergic diseases and novel
treatments for patients with these disorders. In addition to conventional drug stud-
ies aimed to improve the efficacy and safety of current therapies, we are going to
carry out experimental protocols of particular interest for patients not responding to
conventional therapy and to perform the translational research.

. Development of novel therapy to overcome in-
tractable disorders in rheumatic diseases via
targeting transcriptional apparatus

Hirotoshi Tanaka, Noritada Yoshikawa, Noriaki
Shimizu, Takako Maruyama, Akiko Souta-
Kuribara, Ma Yanxia, Ryo Matsumiya, Osamu
Hosono.

We are interested in the mechanism of eukaryotic
gene expression and development of novel therapy
and/or drugs that target transcriptional machiner-
ies. For this purpose, our recent work is mainly fo-
cused on conditional regulation of transcription fac-
tors including the glucocorticoid receptor (GR) and
inhibitory components of transcription elongation
machinery including HEXIM1. Our recent achieve-
ment is now being applied in clinical settings in
IMSUT Hospital.

(i) Development of novel GR regulators

Despite the established role of glucocorticoids
(GC) in controlling short-term inflammation, and
despite emerging evidence supporting a disease-
modifying role in various autoimmune disorders,
concern for adverse events associated with GCs
often limits their use. Activation of the GR by GC
regulates hundreds of genes expression both posi-
tively and negatively. It has become quite widely
accepted that transrepression accounts for the ma-
jority of therapeutic, anti-inflammatory effects of
GC, whereas transactivation is responsible for most
side effects. This "transrepression hypothesis" has
arisen a set of ideas about how to discover novel
anti-inflammatory drugs that do not carry the same
burden of side effects as GC. We have explored
unique GR regulators that have a different mode of
action from classical GC. We have recently shown
that not only synthetic GC but also certain bile ac-
ids could differentially modulate GR function in
such a way that preserves transrepression but not
transactivation function. Moreover, the effects of
those compounds are ascribed to the ligand binding
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domain of the receptor. Recently we have demon-
strated that certain ligands can modulate interdo-
main communication of the GR, which will eventu-
ally contribute to isolation of novel category of
ligands. On the other hand, receptor specificity is
another important aspect of novel GR regulators. In
this line, we have shown that cortivazol is ex-
tremely specific for GR and does not bind to miner-
alocorticoid receptor.

(ii) Clarification of tissue-specific effects of GC
and the development of molecular basis of
novel GC therapy

We have studied the molecular basis for the re-
ceptor specificity of the ligand using cortivazol as a
model and develop an efficient system to screen
out the target genes of GR in glucocorticoid-respon-
sive tissues, and are working with clarification of
tissue-specific effects of GC in cardiac muscles and
skeletal muscles. We discovered a novel desirable
effect of GC and are now tackling their undesirable
side effects.

1. Cardiac muscles. We found that the expression
of genes that encode 2 key enzymes in a com-
mon pathway of prostaglandin biosynthesis were
upregulated by GCs via the GR in cardiomyo-
cytes: phospholipase A2 group IVA (Pla2g4a; en-
coding cytosolic calcium-dependent phospholi-
pase A2 [cPLA2]) and prostaglandin-endoperox-
ide synthase 2 (Ptgs2; encoding COX2). Impor-
tantly, aldosterone did not have similar stimula-
tory effects on these genes. The induction of Pla2
g4a and Ptgs2 by GR is specific for cardiomyo-
cytes, since GR has been shown to transrepress
the activation of these proinflammatory genes in
most cells. Therefore, we sought to investigate
the major types of prostanoids produced in car-
diomyocytes after exposure to glucocorticoids
and to clarify the roles of these products in car-
diac physiology. Among the genes for PGH2
isomerases, expression of Ptgds, which encodes
lipocalin-type prostaglandin D synthase (L-
PGDS), was selectively upregulated by a GR-spe-
cific ligand. Consistent with this result, PGD2
was the most  prominently induced
prostaglandin by GR-specific ligand stimulation
of cultured cardiomyocytes and in vivo hearts.
Using isolated Langendorff-perfused hearts and
cultured cardiomyocytes, we demonstrated that
the activation of L-PGDS-mediated production of
PGD2 was crucial for the -cardioprotection
against ischemia/reperfusion conferred by GC-
GR signaling. Our results suggest a novel inter-
action between GC-GR signaling and the arachi-
donic acid cascade-mediated cardiomyocyte sur-
vival pathway. Recently, we have characterized
the cardiac receptor for PGD2 and more pre-
cisely analyzed the role of GR in cardiac muscles

by developing cardiomyocyte-specific GR knock-
out mice in collaboration with the Department of
Cardiology, Keio University School of Medicine.

. Skeletal muscles. Muscle comprises ~40% of

body mass and contributes not only to the struc-
ture and movement of the body but also to nu-
trient storage and supply. Excessive loss of mus-
cle mass is associated with poor prognosis in
several diseases, including myopathies and mus-
cular dystrophies, as well as in systemic disor-
ders such as cancer, diabetes, sepsis, heart fail-
ure, and glucocorticoid excess. Muscle atrophy
also occurs in aging that is called sarcopenia and
recently thought to be one of core features of
"Locomotive Syndrome". The maintenance of
healthy muscles is crucial for preventing meta-
bolic disorders, maintaining healthy aging and
providing energy to vital organs during stress
conditions. Recent analyses revealed that the re-
sulting loss of muscle mass in the catabolic states
involves a common transcriptional program, re-
sulting in a general acceleration of proteolysis
and a decrease in protein synthesis. Atrophy-re-
lated genes (atrogenes) induced most dramati-
cally during atrophy are two muscle-specific
ubiquitin ligases, atrogin-1 and MuRF-1, which
are regulated by the FoxO transcription factors.
On the other hands, in growing muscles, FoxOs
are maintained in an inactive state by the IGF-1/
phosphoinositide 3-kinase (PI3K)/Akt/mTOR sig-
naling cascade. This pathway plays a key role in
the regulation of muscle mass and promotes fi-
ber hypertrophy by stimulating overall protein
synthesis and suppressing proteolysis. The in-
volvement of FoxO transcription factors is re-
ported in the gene regulation of atrogin-1 and
MuRF1 under the presence of excess of GC, the
biochemical role of GR in the transcriptional
regulation of muscle tissue has not yet been de-
termined. Therefore, we investigated how GR-
mediated gene expression coordinately modu-
lates anti-anabolic and catabolic actions to un-
derstand the functional coupling of metabolism
and volume regulation in muscle. We identified
REDD1 and KLF15 genes as direct targets of GR.
REDD1 is known to be induced by various stres-
sors, including glucocorticoid, and to inhibit
mTOR activity via the sequestration of 14-3-3
and the increase of TSC1/2 activity. We clearly
identified the functional GRE via the promoter
analysis of REDD1 gene. On the other hand, KLF
15 is a recently discovered transcription factor
that is involved in several metabolic processes in
skeletal muscle; e.g., KLF15 transcriptionally
upregulates the gene expression of branched-
chain aminotransferase 2 (BCAT2), a mitochon-
drial enzyme catalyzing the first reaction in the
catabolism of branched-chain amino acids
(BCAA) to accelerate BCAA degradation and
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alanine production in skeletal muscle. Moreover,
phenotypic analysis of cardiac-specific KLF15
knockout mice revealed marked left ventricular
hypertrophy, indicating the negative regulatory
role of KLF15 on muscle mass. We here demon-
strated that KLF15 participates in muscle catabo-
lism via the transcriptional regulation of atrogin-
1 and MuRF1. Moreover, KLF15 affects mTOR
through BCAA degradation and negatively
modulates myofiber size. mTOR activation inhib-
its GR-mediated transcription by suppressing GR
recruitment onto target genes, strongly suggest-
ing a mutually exclusive crosstalk between
mTOR and GR. Pharmacological activation of
mTOR with BCAA attenuated GR-mediated gene
expression, leading to the substantial restoration
of muscle in glucocorticoid-treated rats. We,
therefore, indicate the critical importance of the
interaction of GR and mTOR in the regulation of
metabolism-volume coupling in skeletal muscle.
Recently, we have created skeletal muscle-spe-
cific GR knockout mice (mMGRKO) and revealed
that mGRKO show significant increase of their
myofiber size and muscle mass. Given this, we
have just started the clinical trial in IMSUT hos-
pital to verify our scenario in glucocorticoid-
treated patients.

(iii) Development of a novel therapy for pulmo-
nary hypertension associated with collagen
vascular disease

Pulmonary hypertension (PH) associated with
collagen vascular disease causes fatal right ven-
tricular hypertrophy (RVH). To further improve the
outcome of those patients, it may be effective to di-
rectly interrupt hypertrophy and irreversible re-
modeling of RV. Hexamethylene bisacetamide in-
ducible protein 1 (HEXIM1) is a negative regulator
of positive transcription elongation factor b (P-
TEFb), which activates RNA polymerase II
(RNAPII)-dependent transcription and whose acti-
vation is strongly associated with left ventricular
hypertrophy. We revealed that, in the mouse heart,
HEXIM1 is highly expressed in the early postnatal
period and its expression is gradually decreased,
and that prostaglandin L, a major therapeutic drug
for PH, increases HEXIM1 levels in cardiomyocytes,
suggesting that HEXIM1 might possess negative ef-
fect on cardiomyocyte growth and take part in car-
diomyocyte regulation in RV. Using adenovirus-
mediated gene delivery to cultured rat cardiomyo-
cytes, we revealed that overexpression of HEXIM1
prevents endothelin-1-induced phosphorylation of
RNAPIIL, cardiomyocyte hypertrophy, and mRNA
expression of hypertrophic genes, whereas a
HEXIM1 mutant lacking central basic region, which
diminishes P-TEFb-suppressing activity, could not.
Moreover, we created cardiomyocyte -specific

HEXIM1 transgenic mice and revealed that HEXIM
1 ameliorates RVH and prevents RV dilatation in
hypoxia-induced PH model. Taken together, these
findings indicate that cardiomyocyte-specific over-
expression of HEXIM1 inhibits progression to RVH
under chronic hypoxia, most possibly via inhibition
of P-TEFb-mediated enlargement of cardiomyo-
cytes. We conclude that P-TEFb/HEXIM1-dependent
transcriptional regulation may play a pathophysi-
ological role in RVH and be a novel therapeutic tar-
get for mitigating RVH in PH.

Il. Study on CD26 molecule in normal immune
response and in patients with immune-medi-
ated diseases

Osamu Hosono, Noritada Yoshikawa, Hiroshi
Kawasaki, Ryo Matsumiya, Akiko Souta-
Kuribara, Kei Ohnuma, Hirotoshi Tanaka, Chikao
Morimoto.

CD26 is a T cell costimulatory molecule as well
as an activation antigen with dipeptidyl peptidase
IV (DPPIV) enzyme activity in its extracellular re-
gion that is preferentially expressed on memory T
cells. The soluble form of CD26 (sCD26) is present
in serum and recombinant soluble CD26 can en-
hance peripheral blood T cell proliferation induced
by the recall antigen. We demonstrated that CD26
binds Caveolin-1 on antigen presenting cells, and
that following CD26-caveolin-1 interaction on recall
antigen-loaded monocytes, caveolin-1 is phospho-
rylated, with linkage to NF-kB activation, followed
by upregulation of CD86. In addition, reduced
caveolin-1 expression on monocytes inhibits CD26-
mediated CD86 upregulation and abrogates CD26
effect on recall antigen-induced T cell proliferation,
and immunohistochemical studies revealed an infil-
tration of CD26+ T cells in the sublining region of
rheumatoid synovium and high expression of cave-
olin-1 in the increased vasculature and synoviocytes
of the rheumatoid synovium. Taken together, these
results strongly suggest that CD26-caveolin-1 inter-
action plays a role in the upregulation of CD86 on
recall antigen-loaded monocytes and subsequent
engagement with CD28 on T cells, leading to anti-
gen-specific T cell activation such as the T-cell-me-
diated antigen-specific response in rheumatoid ar-
thritis (RA).

(i) Research for CD26-targeting therapy for ma-
lignant tumors and immune-mediated dis-
eases.

Currently we are focusing on the translational re-
search of utilization of anti-CD26 monoclonal anti-
body (mAb) as well as recombinant soluble CD26
for treatment of malignant tumors, immune-medi-
ated disorders and immune deficiency diseases. A
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phase I/II, non-randomized, open-label, multi-cen-
ter, dose-escalation study of YS110 (humanized
anti-CD26 mAb which we developed) is being per-
formed in patients with CD26-positive advanced re-
fractory mesothelioma or CD26-positive solid tu-
mors by Dr Eric Angevin as principal investigator
(Institut Gustave Roussy, Villejuif, France). Hope-
fully we will perform phase I/II clinical trial utiliz-
ing humanized CD26 mAD for the treatment of the
above diseases in Japan.

(ii) Soluble CD26/DPPIV in autoimmune and
other immune-mediated disorders

Our previous studies demonstrated that CD26-
caveolin-1 interaction plays a role in the upregula-
tion of CD86 on recall antigen-loaded monocytes
and subsequent engagement with CD28 on T cells,
leading to antigen-specific T cell. CD26 could
modulate function of several cytokines and
chemokines such as RANTES (CCL5), SDF-la
(CXCL12) and glucagons-like peptide 1(GLIP-1)
through its DPPIV enzyme activity. We have
shown that the DPPIV enzyme activity of plasma
sCD26 was low in HIV-1-infected individuals, and
was inversely correlated with HIV-1 RNA, and that
the in vitro addition of recombinant sCD26 could
enhance purified protein derivative-induced lym-
phocyte proliferation. These DPPIV enzyme activity
of sCD26 might contribute to the immunopatho-
genesis of HIV infection. Furthermore, we have
shown that serum levels of sCD26 and its specific
DPPIV activity were significantly decreased in SLE
and were inversely correlated with SLE disease ac-
tivity index score, but not with clinical variables or
clinical subsets of SLE. Serum levels of sCD26 may
be involved in the pathophysiology of SLE, and ap-
pear to be useful as a new disease activity measure
for SLE. We had examined sCD26 and its specific
DPPIV activity in serum of patients with inflamma-
tory bowel diseases (IBD), such as Crohn's disease
or ulcerative colitis in collaboration with Gastroin-
testinal Unit, School of Medicine, Keio University,
and also in sera and synovial fluid from patients
with RA. The DPPIV activity was reduced in pa-
tients with IBD and was significantly lower in pa-
tients with Crohn's disease compared to with ul-
cerative colitis (P<0.05). We found significant de-
crease of serum sCD26 and its specific DPPIV activ-
ity. These findings indicate that CD26 may be po-
tentially important for the pathophysiology of IBD
and RA. Furthermore, we have investigated autoan-
tibodies against CD26 in serum using ELISA and
Western blotting methods. We have not found anti-
CD26 autoantibody which could reduce DPPIV ac-
tivity so far. We plan to examine the effect of TNF-
o blocking therapy (infliximab, etanercept, adalimu-
mab, golimumab), IL-6 blocking therapy (tocilizu-
mab) and costimulatory signal blocking therapy

(abatacept) on serum levels of sCD26/DPPIV in pa-
tients with RA and its clinical significance.

(iii) Effect of humanized anti-CD26 mAb on
measurement of soluble CD26/DPPIV

In our ELISA for measuring soluble CD26/DPPIV
we used two different mouse anti-CD26 mAbs (5F8,
1F7) which could not interfere each other. Admini-
stration of our newly developed humanized anti-
CD26 mAb (YS110) could form immune complex
with sCD26, which might block binding of the de-
tecting antibody (1F7) to serum sCD26. We confirm
the interference of humanized anti-CD26 mAb with
anti-CD26 mAb (1F7) for detecting sCD26 in our
ELISA. Therefore, instead of 1F7 we selected an-
other anti-CD26 mAb (9C11) which recognize the
epitope different from humanized anti-CD26 mAb
(YS110) and 5F8. In clinical trial utilizing human-
ized CD26 mAb (YSCMA-EU-0001) we could meas-
ure serum sCD26/DPPIV without interference of
administered anti-CD26 humanized mAb (YS110).

lll. Clinical Trial; Effect of branched-chain amino
acid-enriched beverage "Amino-Value [CONC.]"
supplementation in patients with glucocorti-
coid-induced muscle atrophy (UMIN000006972)

Hirotoshi Tanaka', Noritada Yoshikawa', Ryo
Matsumiya', Osamu Hosono', Shigeru Kiryu’, Fu-
mitaka Nagamura®: 'Department of Rheumatology
and Allergy, Department of Radiology, *Depart-
ment of Clinical Trial Safety Management.

Skeletal muscle atrophy is induced by muscle
denervation and disuse, and it is also the key com-
ponent of cachexia, a catabolic, debilitating re-
sponse to several diseases and one of the undesir-
able effects of glucocorticoid treatment. Patients in
such medical conditions not only sustain a de-
creased quality of life, but also face a worse prog-
nosis of the underlying pathology, making it an im-
portant treatment target, however, skeletal muscle
atrophy pose unmet needs for specific and effective
treatments. To overcome this issue, we have stud-
ied precise mechanisms of glucocorticoid-induced
skeletal muscle atrophy, and based on our investi-
gation described above section, we have just started
a clinical trial in IMSUT hospital. The objective of
this 3-month, open label, randomized, parallel-
group, Phase I, II clinical trial is to test the effect of
commercially available BCAA-enriched beverage
"Amino-Value [CONC.]" in patients with rheumatic
diseases taking glucocorticoids and to explore the
diagnostic and evaluation procedures for skeletal
muscle atrophy in those patients. Primary outcomes
of this trial are evaluation of muscle volume and
strength using manual muscle test, bioimpedance,
CT and MRI imaging. Key secondary outcomes are
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Performance Status, evaluation of daily living activ-
ity, squatting, blood and urine biochemistry. From
May/2012 to Dec/2012, 7 patients have been regis-
tered in this trial and this trial is currently in pro-
gress.

IV. Medical Genome Science Program and
Global COE Program "Center of Education
and Research for the Advanced Genome-
Based Medicine"

Satoshi Iwata, Noritada Yoshikawa, Hiroshi
Kawasaki, Osamu Hosono, and Hirotoshi Tanaka.

We participate in Medical Genome Science Pro-
gram/Global COE Program. These programs in-
clude "Introduction of Medicine and Medical Eth-

ics" and "Experience and Practice of Medicine", es-
pecially arranged for non-M.D. postgraduates. The
former is a series of lectures outlining of medicine
(history of medicine, internal medicine, surgery,
nursing, nutrition, pharmacology, translational re-
search, clinical psychology, and medical ethics), and
the latter is a weekly round of IMSUT hospital. The
attendants visit Department of Radiology, Labora-
tory Medicine, Blood Transfusion, Surgical Center,
Nursing, Core Facility of Therapeutic vectors, Bio-
Bank Japan, and participate in ward round in 1)
Department of Hematology/Oncology, 2) Infectious
Diseases and Applied Immunology, Rheumatology
and Allergy, and Advanced Medical Science. These
programs are indebted to educational hospitality of
many persons working in IMSUT hospital.

Publications

1. Yoshikawa N, Shimizu N, Maruyama T, Sano M,
Matsuhashi T, Fukuda K, Kataoka M, Satoh T,
Ojima H, Sawai T, Morimoto C, Kuribara A,
Hosono O, Tanaka H. Cardiomyocyte-Specific
Overexpression of HEXIM1 Prevents Right Ven-
tricular Hypertrophy in Hypoxia-Induced Pul-
monary Hypertension in Mice. PLoS One. 7: e
52522, 2012.

2. Aoe K, Amatya V], Fujimoto N, Ohnuma K,
Hosono O, Hiraki A, Fujii M, Yamada T, Dang
NH, Takeshima Y, Inai K, Kishimoto T, Mori-
moto C. CD26 overexpression is associated with

prolonged survival and enhanced chemosensitiv-
ity in malignant pleural mesothelioma. Clin Can-
cer Res. 18: 1447-56, 2012.

3. Kondo S, Iwata S, Yamada T, Inoue Y, Ichihara
H, Kichikawa Y, Katayose T, Souta-Kuribara A,
Yamazaki H, Hosono O, Kawasaki H, Tanaka H,
Hayashi Y, Sakamoto M, Kamiya K, Dang NH,
Morimoto C. Impact of the integrin signaling
adaptor protein NEDD9 on prognosis and metas-
tatic behavior of human lung cancer. Clin Cancer
Res. 18: 6326-38, 2012.
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ated with a hereditary disease.

Our department was established for the application of human genome information
in clinics. For this purpose, we are carrying out three projects, 1) implementation
of genetic analyses for hereditary diseases and human neoplasms, 2) develop-
ment of new diagnostic approaches, and 3) genetic counsling providing appropri-
ate medical information and psychological support for clients who may be associ-

1. Genetic analyses for hereditary diseases and
human neoplasms

As a part of clinical service, we perform genetic
analyses of human neoplasms such as leukemia
and colorectal cancer. In 2012, more than four hun-
dreds of genetic tests were performed. The results
were utilized for the precise classification of neo-
plasms, selection of therapeutic drugs, and evalu-
ation of the response to treatment. Genetic tests
were additionally performed for clients who were
suspicious of hereditary diseases.

2. Cancer genome analysis using next genera-
tion sequencer

Mitsuhiro Komura', Yuichi Shiraishi', Teppei Shi-
mamura', Rui Yamaguchi’, Tetsuo Shibuya’, Seiya
Imoto', Satoru Miyano"’: 'Laboratory of DNA In-
formation Analysis, Laboratory of Sequence
Analysis, Human Genome Center

We have started two projects using next genera-
tion sequencer (NGS); 1) the determination of germ-
line mutations in patients suspicious of hereditary

colorectal cancer, and 2) whole genome analysis of
hematopoietic malignancies and colorectal tumors.
For these two projects, we have established a
highly secure system in collaboration with Human
Genome Center. In this system, CPUs and storage
in the supercomputer are theoretically separated,
and desk-top computers accessible to the system
were prepared in a secured room. Analytical pipe-
lines are under construction. These projects are
aimed to return the data of personal genome and/or
cancer genome to the patients in IMSUT Hospital,
and apply them to their diagnosis and treatment in
near future.

3. Genetic counseling and related activities.

Yoshinori Murakami, Yoichi Furukawa, Reiko
Sada, Momoyo Ohki', Kohichiro Tsuji’, Koichiro
Yuji', Noriko Fujiwara’, Masae Ono’, Shiro
Ikegawa’, Toshihiro Tanaka’, Mayumi Tamari’,
Masahiko Suzuki’, and Yusuke Nakamura®:
'Bunkyo University, ‘Department of Pediatric He-
matology-Oncology, *Department of Hematology-
Oncology, ‘Department of Nursing, ‘Department of
Pediatrics, Tokyo Teishin Hospital, “Center for
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Genomic Medicine, RIKEN, 'Department of Neu-
rology, Jikei Medical University, *Laboratory of
Molecular Medicine, Human Genome Center

In IMSUT Hospital, we provide genetic counsel-
ing and genetic tests to clients who are anxious
about hereditary diseases. In 2012, we had a total of
28 cases including familial breast cancer, Lynch

syndrome, familial polyposis of the colon, spi-
nocerebellar ataxia, myotonic dystrophy, and Stick-
ler dysplasia. In the counseling, we provided ap-
propriate information of diseases and took psycho-
logical care of the clients in collaboration with a
clinical psychologist. Genetic testing was performed
in three cases with informed consent after thought-
ful discussion about its merit and demerit.

Publications

1. Yamamoto, S., Ebihara, Y., Mochizuki, S.,
Kawakita, T., Kato, S., Ooi, J., Tojo, A., Yusa, N,,
Furukawa, Y., Oyaizu, N., Watanabe, ]., Sato, K,,
Kimura, F., and Tsuji, K. Quantitative PCR de-
tection of CEP110-FGFR1 fusion gene in a pa-
tient with 8pll syndrome. Leukemia & Lym-
phoma, in press.

2. Takahashi, M., Furukawa, Y., Shimodaira, H.,
Sakayori, M., Moriya, T., Moriya, Y., Nakamura,

Y., and Ishioka, C. Aberrant splicing caused by a
MLH1 splice donor site mutation found in a
young Japanese patient with Lynch syndrome.
Fam. Cancer 11: 559-64, 2012.

3. Tanikawa, C., Nakagawa, H., Furukawa, Y,
Nakamura, Y., and Matsuda, K. CLCA2 as a p
53-inducible senescence mediator. Neoplasia 14:
141-9, 2012.
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This Department was established in July 1%, 2012 in conjunction with Department
of Palliative Medicinal Science in the Graduated School of Medicine, The Univer-
sity of Tokyo, which was supported by the special grant from the Ministry of Edu-
cation, Culture, Sports, Science and Technology, Japan. The aim of our depart-
ment is to establish the scientific aspect of palliative medicine and to create novel
personalized therapy to the pain, fatigue and other symptoms of patients with can-
cer and other severe diseases, based on genomic analysis of the DNAs from the
materials of each patient.

Publications

Aoki Y, Nojima M, Suzuki H, Yasui H,
Maruyama R, Yamamoto E, Itagaki M, Asaoku
H, Asida M, Ikeda H, Hayashi T, Imai K, Mori
M, Tokino T, Ishida T, Toyota M, Shinomura Y.
Genomic vulnerability to global hypomethyla-
tion is a potential determinant of the clinicoge-
netic features of multiple myeloma. Genome
Biol, 2012, in press.

Shimizu T, Suzuki H, Nojima M, Kitamura H,
Yamamoto E, Maruyama R, Ashida M, Hata-
hira T, Kai M, Masumori N, Tokino T, Imai K,
Tsukamoto T, Toyota M. Methylation of a panel
of microRNA genes is a novel biomarker for
detection of bladder cancer. Eur Urol, 2012, in
press.

Sawada T, Yamamoto E, Suzuki H, Nojima M,
Maruyama R, Shioi Y, Akasaka R, Kamimae S,
Harada T, Ashida M, Kai M, Adachi Y,

Yamamoto H, Imai K, Toyota M, Itoh F, Sugai
T. Association between genomic alterations and
metastatic behavior of colorectal cancer identi-
fied by array-based comparative genomic hy-
bridization. Genes Chromosomes Cancer, 2012,
Epub ahead of print.

Yuji K, Imoto S, Yamaguchi R, Matsumura T,
Murashige N, Kodama Y, Minayo S, Imai K,
Kami M. Forecasting Japan's physician shortage
in 2035 as the first full-fledged aged society.
PLoS ONE, in press, 2012.

Nishioka M, Ueno K, Hazama S, Okada T,
Sakai K, Suehiro Y, Okayama N, Hirata H, Oka
M, Imai K, Dahiya R, Hinoda Y. Possible in-
volvement of Wntll in colorectal cancer pro-
gression. Mol Carcinog, in press, 2012.
Maruyama R, Suzuki H, Yamamoto E, Imai K,
Shinomura Y. Emerging links between epige-
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2012.
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1212, 2012.
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The Department of Radiology works in general diagnostic radiology, neuroradiol-
ogy, clinical nuclear medicine, and radiation therapy. For clinical imaging, we have
a multi-detector row CT scanner, high-field MRI unit, and hybrid gamma camera
system. We perform all examinations of CT, MRI, angiography, and nuclear medi-
cine, and official reports on all the examinations are made by board-certified radi-
ologists. Clinical studies are conducted in collaboration with other departments
and other institutions. We also investigate the technical aspects of molecular im-
aging in intact small animals for its application to preclinical studies using optical

imaging system and MRI.

Evaluation of liposomal contrast agent gadoli-
some for mouse MR imaging: comparison with
gadofluorine M

Shigeru Kiryu, Yusuke Inoue', Kouhei Shimo-
mura’, Kohki Yoshikawa’, and Kuni Ohtomo:
'Department of Diagnostic Radiology, Kitasato
University School of Medicine, ‘Department of Ra-
diotechnical Sciences, Faculty of Radiological
Health Sciences, Komazawa University, ‘Depart-
ment of Radiology, Graduate School of Medicine,
University of Tokyo.

Liposomal contrast media, gadolisome, is
equipped with gadolinium-labeled dendrons in the
surface and acts as a positive MR contrast agent.
Due to its large particle size, gadolisome also serve
as a blood-pool agent. We investigated the kinetics
of gadolisome in mice in comparison with a lipo-
philic micellar contrast agent, gadofluorine M,
which enhanced the blood vessels for a long time.
Mice were imaged under isoflurane anesthesia us-
ing a T1-weighted, three-dimensional fast low-angle
shot sequence after intravenous injection of gadoli-
some or gadofluorine M, and the time course of the

contrast effect of vessels and organs was examined.
The visualization of vessels on maximum intensity
projection (MIP) images was also assessed. A
marked enhancement in the blood vessels was ob-
served soon after injection of gadolisome, and de-
creased gradually. The spleen was also enhanced
evidently after injection of gadolisome. The en-
hancement peaked 1 h after injection of gadolisome
and decreased gradually. A slight enhancement was
observed in the liver and kidneys. The liver en-
hancement was relatively constant over 6 h, and
decreased slowly but was still evident at 3 weeks.
The enhancement of kidneys was almost disap-
peared at 24 h. In comparison with gadolisome,
contrast enhancement in the liver, kidney, and
spleen was generally higher for gadofluorine M.
The enhancement in the intestinal wall, and axially
and inguinal lymph nodes was evident only after
gadofluorine M injection. The degree and time
course of blood enhancement after injection of gad-
ofluorine M were similar to those after injection of
gadolisome. On MIP images, the blood vessels were
visualized soon after injection of gadolisome or
gadofluorine M. The visualization of blood vessels
on MIP images was evident still 6 h after injection
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of gadolisome, however it became obscure after 1 h
after injection of gadofluorine M with the increas-
ing the enhancement of the background organs.
The enhancement of the organs was generally
lower after injection of gadolisome in comparison
with gadofluorine M. The enhancement of blood
vessels was evident both with gadolisome and gad-
ofluorine M, however the visualization of blood
vessels on MIP images was prolonged longer after
injection of gadolisome, due to lower enhancement
of the background organs.

Delayed hepatic signal recovery on ferucar-
botran-enhanced magnetic resonance images:
an experimental study in rat livers with gadolin-
ium chloride-induced Kupffer cell damage.

Toshihiro Furuta, Masayuki Yamaguchi’, Ryutaro
Nakagami‘, Masaaki Akahane’, Manabu Minami’,
Kuni Ohtomo’, Noriyuki Moriyama®, and Hiro-
fumi Fujii*: ‘Division of Functional Imaging, Re-
search Center for Innovative Oncology, National
Cancer Center Hospital East, *Department of Ra-
diology, Faculty of Medicine, University of
Tsukuba, ‘Research Center for Cancer Prevention
and Screening, National Cancer Center.

We investigated hepatic signal recovery in rats
with gadolinium chloride-induced Kupffer cell (KC)
damage. Hepatic signal recovery, rather than reduc-
tion, in ferucarbotran-enhanced magnetic resonance
imaging (MRI) is a potential diagnostic marker of
liver damage. Twelve rats received 8 pmol iron/kg
of ferucarbotran 1 day after 0-7.5 mg/kg gadolinium
chloride injection (experiment A). Another 12 rats
received ferucarbotran followed by gadolinium
chloride injection 6 h later (experiment B). In each
experiment, three rats without gadolinium chloride
('no injury group") served as control. Another six
rats received gadolinium chloride alone without
ferucarbotran. Hepatic signals were assessed on
T2*-weighted images for up to 29 days. Iron depos-
its were histologically examined on day 29. As a re-
sult, hepatic signal recovery was delayed in a gad-
olinium chloride dose-dependent manner in experi-
ment A. Gadolinium chloride alone reduced hepatic
signal 15 % during this experiment. Hepatic signal
recovery was delayed only in rats that received 7.5
mg/kg gadolinium chloride in experiment B. He-

patic signals negatively correlated with iron depos-
its in KCs and hepatocytes. In conclusion, hepatic
signal recovery on ferucarbotran-enhanced MRI
was delayed in the context of gadolinium chloride-
induced KC damage due to increased hepatic iron
deposits. Hepatic signal recovery may be used as a
clinical marker of KC damage in liver disorders, in-
cluding radiation-induced hepatitis.

Quantitative MR image study in neuropsychiatric
disorders: tract-specific and voxel-based analy-
ses of diffusion tensor data sets.

Haruyasu Yamada', Osamu Abe’, Hidenori Yama-
sue’, and Kiyoto Kasai®: 'Department of Radio-
logy, School of Medicine, Nihon University, ‘De-
partment of Psychiatry, Graduate School of Medi-
cine, University of Tokyo.

Several studies have suggested that white matter
integrity is disrupted in some brain regions in pa-
tients with neuropsychiatric disorders. Magnetic
resonance (MR) diffusion tensor imaging (DTI) has
been reported to be useful in evaluation of the nor-
mal appearing brain. DTI is a unique and relatively
new technique to visualize and evaluate the cere-
bral white matter. The orientation of white matter
tracts can be analyzed and tracked by the methods
named as diffusion tensor tractography (DTT) or fi-
ber tracking. Quantitative diffusion indices such as
apparent diffusion coefficient (ADC) and fractional
anisotropy (FA) have been used for evaluation of
the normal appearing white matter in various dis-
eases. Disruptions in connectivity may explain
some of the symptoms in neuropsychiatric disor-
ders such as schizophrenia. The purpose of our
study is to investigate diffusion anisotropy in neu-
ropsychiatric patients' brain by voxel-based analysis
of DTI and voxel-based morphometry (VBM), using
statistical parametric mapping (SPM), tract-based
spatial statistics (TBSS), FreeSurfer, and other tools.
Voxel-based analysis of the diffusion tensor data set
allows a voxel-wise comparison encompassing the
whole brain without operational bias or hypothesis.
Our study suggests that the voxel-based diffusion
tensor analysis may be robust enough to perceive
changes in diffusion anisotropy in patients, and
that changes in FA and ADC may be related to
symptom or illness duration.
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start under cautious preparation.

The mission of our department is to provide surgical service of malignancy and in-
flammatory bowel disease and to develop and conduct clinical research and clini-
cal trials in early stages (Phase | and Il) on patients at the Research Hospital. We
have also been offering diagnostic and therapeutic endoscopy, including upper
and lower gastrointestinal endoscopic examinations. Novel therapies are ready to

1. Summary of surgical treatment in 2011

Masaru Shinozaki, Giichiro Tsurita, Kentaro
Yazawa, Keisuke Hata, Yasuhiro Mizuno, Yuzo
Nagai

It is notable that in 2012, the members in our De-
partment decreased in number: In March, Dr. Hata
went to the United States for research. In April, Dr.
Mizuno opened his private office. Dr. Nagai was
sent from the University of Tokyo Hospital and
worked at our Department in April and May. He
dedicated himself to the implementation of the De-
partment in genuine way. However, after his re-
turn, only two doctors (M.S. and G.T) worked with-
out substantial decrease, compared with that in the
previous year, of in-patient and out-patient care in
quality and quantity with great support of nurses,
pharmacists, doctors of other departments, clerks,
and other colleagues.

We performed various surgical operations. Malig-
nancy is the top indication for operation, followed
by benign diseases, such as inflammatory bowel

disease (IBD) and hernia. Among the patients with
malignancy, colorectum is by far the leading organ
in number.

Dr. Sameshima and Dr. Kawamura are willing to
help us when laparoscopic colorectal surgery is un-
dergone. Recently, breast cancer has become a par-
ticular field only for highly specialized physicians
bearing knowledge in the particular field. Dr.
Sanuki, Dr. Tsuji and Dr. Fukatsu continued the
out-patient clinic and assisted our breast cancer op-
erations.

2. Summary of endoscopic examination in 2011

Giichiro Tsurita, Kentaro Yazawa, Masaru Shino-
zaki, Keisuke Hata, Yuzo Nagai, Yasuhiro Mizuno

Under cooperation with Department of Ad-
vanced Medical Science, we performed 705 (8% in-
crease compared with the number last year) upper
gastrointestinal endoscopies and 715 (16% increase)
colonoscopies without major complications. Dr.
Tsurita has been the chief of Division of Endoscopy
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and played a crucial role in examinations. For the
patients' satisfaction, we aggressively perform en-
doscopic treatment and avoid operation as much as
possible. Our two fellows (Y.N. and Y.M.) have
learned gastrointestinal endoscopic technique and
have made great progress.

3. Clinical Research.

A. The role of micro RNA and its relation to car-
cinogenesis in inflammatory bowel disease

Keisuke Hata, Masaru Shinozaki, Giichiro Tsurita

Recently, micro RNA (miRNA) had been known
to play a crucial role in post-transcriptional regula-
tion. In inflammatory bowel disease (IBD), its etiol-
ogy has not been revealed yet. However, interac-
tion between mucosa and intraluminal bacteria and
immunological response are speculated to be in-
cluded at least in the pathophysiology. There may
be a possibility that abnormality in miRNA is in-
volved. Furthermore, the patients with IBD are sub-
ject to suffer from colorectal cancer due to chronic
inflammation. We investigate the possible relation
between miRNA and carcinogenesis.

B. The problems including occurrence of cancer
after eradication of H. pylori

Keisuke Hata, Hideki Ono, Masaru Shinozaki, Gi-
ichiro Tsurita

Recently, H. pylori is attributed to the main
cause of gastric cancer. However, gastric cancer
emerges even after eradication of H. pylori. We fol-
lowed the patients after eradication and found can-
cer. We have sought the clinicopatological and mo-
lecular biological factors.

C. Whole genome sequencing of inflammatory
bowel disease
Masaru Shinozaki, Yoichi Keisuke
Hata, Giichiro Tsurita

Furukawa,

The progress in nucleic acid sequencing enabled
us to investigate whole genome in various fields.
Like other diseases, inflammatory bowel disease is
caused not only by environmental factors but also
by hosts' genetic background. Although several sus-
ceptibility loci have been clarified using microsatel-
lite difference, causative genetic changes have not
been disclosed. We are studying whole genome of
affected individuals.

D. Whole genome sequencing of colorectal can-
cer

Keisuke Hata, Yoichi Furukawa, Masaru Shino-
zaki, Giichiro Tsurita

We perform whole genome sequencing for col-
orectal cancer under various conditions.

E. Clinicopathological characteristics of lower
gastrointestinal cancer associated with
Crohn's disease

Masaru Shinozaki, Keisuke Hata, Giichiro Tsurita

In Japan, cancer in small bowel and/or large
bowel associated with Crohn's disease is rapidly in-
creasing in number. In Western countries, the dis-
tribution of cancer is similar to that of ulcerative
colitis, and surveillance colonoscopy is done like ul-
cerative colitis. However, in Japan, significant pro-
portion of such cancer is located at perianal region,
and the similar methodology does not seem suffi-
cient for early detection. We believe that the first
step to solve this problem is accumulation and
analysis of such tumors. Therefore, we started to
make questionnaire and send to hospitals to clarify
the clinicopathlogical characteristics.

F. Cohort study for individualized postoperative
adjuvant chemotherapy using pyrimidine ana-
log in stage Ill colon cancer.

Giichiro Tsurita, Masaru Shinozaki, Keisuke Hata

Pyrimidine analog is the basic drug of colorectal
cancer. However, the relationship between enzy-
matic profile of CRC concerning the metabolism of
pyrimidine analog and the effect on the survival
has not been revealed yet. Therefore, we conducted
a prospective study where the activity of represen-
tative enzymes of pyrimidine analog, e.g.
thymidylate sythetase, is measured in the postop-
erative patients who receive adjuvant chemother-

apy.
4. Clinical research under development

We have been seeking for new projects in part-
nership with basic research departments in the In-
stitute and outside.

5. Clinical trials under development

In 2010, Antibody and Vaccine Center has been
developed at the Institute. We are planning to ad-
minister cancer related peptides under various situ-
ations to draw maximal effects. Moreover, noble
therapy for ovarian cancer has been under consid-
eration.
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Department of Joint Surgery was established in 2006. Our mission is evaluation
and treatment of hemophilic arthropathy. In Japan, many hospitals are able to
control bleeding for haemophilia by concentrates, however there are few hospitals
focus on surgical treatments except us. Many haemophilia patients come to our
department from all over Japan. We evaluate their joint condition and function
roentgenographically and physiotherapeutically and decide indication of surgical
treatment. Many of patients will be performed joint arthroplasties and arthroscopic
synovectomy to improve their quality of life.

Surgical treatment for haemophilia
Hideyuki Takedani

From 2006 to 2012, there are 133 surgical treat-
ments for hemophilia (71 for hemophilia A, 16 for
hemophilia B, 1 for deficiency factor VII patient,
and 1 for Von Willebrand disease). 16 of them have

the deficiency factor antibody.

In 2012, we were performed 19 surgical treat-
ments (18 for hemophilia A, 1 for hemophilia B).
Two of them have the deficiency factor antibody. 15
were performed total joint arthroplasties, one was
arthroscopic synovectomy and three were other
surgical treatments.

Publications

1) Ebihara Y, Takedani H, Ishige I, Nagamura-
Inoue T, Wakitani S, Tojo A, et al. Feasibility of
autologous bone marrow mesenchymal stem
cells cultured with autologous serum for treat-
ment of haemophilic arthropathy. Haemophilia
2012 on line.

2) Shimada K, Takedani H, Inoue K, Yamasaki K.
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therapy.

Department of Surgical Neuro-Oncology was established in 2011. All kinds of
brain tumors, especially malignant glioma, will be treated at our department. Malig-
nant glioma is incurable by standard therapy alone, therefore refined, personalized
freatment regimens of non-standard radiation therapy and chemotherapy will be
considered. In addition, innovative therapy such as oncolytic virus therapy will be
applied whenever possible. Based on scientific evidences and findings from basic
research, we will conduct advanced medical practices in addition to the standard

A clinical study of a replication-competent, re-
combinant herpes simplex virus type 1 (G47A) in
patients with progressive glioblastoma

Genetically engineered, conditionally replicating
herpes simplex viruses type 1 (HSV-1) are promis-
ing therapeutic agents for cancer. We have devel-
oped a triple-mutated oncolytic HSV-1, G47A, by
introducing an additional genetic mutation to the
viral genome of G207, an oncolytic HSV-1 used in
clinical trials for glioblastoma in the United States.
We have been conducting a phase I-Ila clinical trial
of G47A in patients with progressive glioblastoma
at the University of Tokyo Hospital. Patients with a
single lesion of recurrent glioblastoma, age 18 or
older, and with a good performance status are en-
rolled. The primary end point is to access the safety
of G47A, and the secondary end point is to access
the efficacy by tumor size and progression free sur-
vival. A preparation is underway to start clinical
trials of G47A at IMSUT Hospital.

Surgical treatment of brain tumor patients

Our department started treating in-patients in

April 2012. Standard craniotomies and image
guided stereotactic biopsies of deep seated lesions,
as well as high-tech brain tumor resections have
been performed within the first year. The high-tech
equipments regularly used in brain tumor resection
surgeries include an operative microscope, a 3-D
neuro-navigation system, intraoperative motor
evoked potential monitoring, intraoperative ultra-
sonography and an ultrasonic surgical aspirator.

Outpatient clinic

The outpatient clinic of the Department of Surgi-
cal Neuro-Oncology opened in October 2011. Pa-
tients with newly diagnosed malignant glioma have
been treated with high dose or standard dose radia-
tion therapy and concomitant chemotherapy. A
clinical study to examine the efficacy of bevacizu-
mab for recurrent malignant glioma or radiation-in-
duced brain injury is ongoing.
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Our clinical practice and clinical studies have been focused on (1) anesthetic man-
agement in patients undergoing major surgery including joint arthroplastic surgery
for hemophilia patients, (2) management of chronic intractable pain or improving
the quality of life of patients with life-threatening illness (3) assessment of the im-
pact of anesthesia and surgery on autonomic nervous activity, and (4) risk man-
agement of medical electronic devices in Research Hospital.

1. Safety in anesthetic management, especially
focusing on prevention of deep vein thrombo-
sis during total hip arthroplasty (THA) in he-
mophilia patients.

Management of bleeding in patients with hemo-
philia has improved since the development of co-
agulation factor substitution therapy. In almost all
of the hip or knee arthroplasty, intraoperative em-
bolism has been detected with transesophageal
echocardiography (TEE). But there may have been
no report on TEE findings during arthroplastic sur-
gery in hemophilia patients. We find TEE detected
variable degree of echogenic materials in right
atrium (RA) during THA in hemophilia patients
under continuous infusion of coagulation factor.
This may suggest that we need to consider risks
not only on the side of hemorrhage but embolic
events for perioperative management of hemophilia
patients.

2. Management of chronic intractable pain.

Since 2008, we've provided a palliative care sup-
port service in Research Hospital for the patients
suffering with intractable physical and mental pain
caused by life-threatening illness and/or complica-

tions of the treatments. In patients of hematological
malignancy with long treatment history, many of
their illness have been diagnosed as reaction to se-
vere stress and adjustment disorder, especially pro-
longed depressive reaction (F43, the ICD-10 classifi-
cation of mental and behavioral disorders)

3. Assessment of the impact of anesthesia and
surgery on autonomic nervous activity.

It is generally accepted that the parameters de-
rived from power spectral analysis (PSA) of heart
rate variability (HRV) can provide a non invasive
measure of autonomic nervous activity. We have
published several works on assessment of the im-
pact of anesthetics on autonomic nervous activity
during perioperative period, using real time moni-
tor for PSA of HRV.

4. Risk management of medical electronic de-
vices.

We ourselves engage in preventive maintenance
and care of the life support machines including in-
struments for mechanical ventilation or blood puri-
fication and defibrillator. We also supervise physi-
cians during clinical usage of these instruments. We
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have promoted dual-directional information system  with the Division of Clinical Trial Safety Manage-
on malfunctions or incidents of the rest of medical ment.
electronic devices in this hospital in collaboration

Publications
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therapist.

There are two major missions for Division of Clinical Trial Safety Management
(DCTSM). One is the risk management of the Research Hospital (RH), and the
other is the support for the conduct of clinical trials, especially for Translational
Research (TR). Our roles on TR varies from the assistance for planning study de-
sign and writing protocol to the data confirmation by Case Report Form which is
managed by Translational Research Coordinator (TRC) and the quality assurance
of TRs by monitoring/audit. To protect the participants into TR and to conduct TR
scientifically and ethically appropriately, we have organized TRC, which consists
nurse, pharmacist, clinical laboratory technologist, dietitian, and clinical psycho-

1. Patient Safety Management of Research Hos-
pital

Fumitaka Nagamura, Hisako Suyama, Makiko Ta-
jima

We engage in the medical safety measures of the
hospital and cope with prevention of the medical
accident. We have established the report system of
the incident and accident report and gave quick re-
sponses to medical accidents. We hold "the medical
safe executive committee" by the director of each
department to make decisions and "the medical
safety promoter meeting" by the practitioner to
publicize every month. We go the round of ward,
outpatient department, and central medical facilities
every month in cooperation with infection control
team and report on them at "the medical safe ex-
ecutive committee". We make the manual about the
medical safety and revise then as quickly as possi-
ble, and this work contributes to improve the qual-
ity of medical care and the prevention of medical

accident.

2. Assistance and promotion of Clinical Trials/
TRs of Research Hospital

Noriko Fujiwara, Makiko Tajima, Fumitaka Na-
gamura.

To conduct clinical trials, especially for TRs, the
support of the Clinical Research Coordinator (TRC
in case of TRs), provision of regulatory information,
assistance of design making and writing of proto-
col, consent form and the related documents are in-
dispensable. One of the roles is to keep the quality
of protocols on each clinical trial. To perform this
task, we discuss and advise on a protocol with
principal investigators, and made it a rule to sub-
mit a protocol and written consent form before sub-
mitting to the Institutional Review Board in case of
TR. We have emphasized the importance of TRC,
because TRC is the key to collect information on
participants' feelings such as anger or disappoint-
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ment when effects were not sufficient and status on
their insufficient understandings on study protocols
which we must supplement.

3. Stressor Scale for Clinical Research Coordi-
nators: development and psychometric test-

ing.

Matsumoto K, Sumino K, Fukahori H, Kami-
beppu K, NagamuraF

Job stress is viewed as a situation where working
conditions interact with individual worker charac-
teristics and result in disruption of psychological or
physiological homeostasis. Clinical research coordi-
nators, also known as research nurses, are profes-
sionals who play a central role in clinical trials.
They face various problems associated with their
responsibilities; however, few studies have reported
on their stress. To manage their stress, it is neces-
sary to identify the sources of stress (i.e. stressors).
The 56-item preliminary instrument was developed
based on literature review and expert discussions.
A total of 589 clinical research coordinators in 186
hospitals in Japan were surveyed in 2011. Statistical
analyses on construct and concurrent validity, inter-
nal consistency, and test-retest reliability were per-
formed. A six-factor solution with 23 items was se-
lected using exploratory factor analysis: 'quantita-
tive workload', 'conflict with investigators', 'ambi-
guity of work', 'conflict with other clinical research
coordinators and with supervisors', 'demands from
an affiliate other than the hospital', and 'difficulty
in caring for trial participants'. Confirmatory factor
analysis affirmed construct validity, with a demon-
strated acceptable fit between the factor structure
and the observed data. All factors had significant
correlations with burnout and psychological dis-

tress, which indicated acceptable concurrent valid-
ity. Cronbach's alpha coefficients ranged from 0.73-
0.82. Intra-class correlation coefficients indicated al-
most satisfactory test- retest reliability. Our new in-
strument has acceptable validity and reliability for
evaluating job stressors for clinical research coordi-
nators.

4. Scholastic Program for the Graduate Stu-
dents of Nurses in the Area of Translational
Research.

Noriko Fujiwara, Makiko Tajima, Fumitaka Na-
gamura

TR is the early phase of clinical trials, which ap-
plied the developments of basic researches for pa-
tients with incurable and/or life-threatening dis-
eases. Highly educated nurses are indispensable for
the conducts of TRs in terms of the protection of
participants in TRs and the conducts of scientifi-
cally appropriate TRs. We developed the scholastic
program for the graduate students of nurses in the
area of TR. We planed and implemented the one-
week program to foster the expert research nurse
aimed at the graduate students. It consists of the
lectures on the feature points of TR (e.g. ethical
considerations of TR, and the role of research
nurse), role-plays of Institutional Review Board and
obtaining Informed Consent, case conference, and
the experience of the actual operations. We evalu-
ated the reports and the questionnaires from the
students to explore the degree of their understand-
ings and satisfactions for this program. These re-
ports and questionnaires were analyzed. Generally,
our program meets the demands of the students,
however, the improvement of the content on the
experience of the actual operations is the next issue.
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Department of Medical Informatics
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Department of Medical informatics is mainly engaged in information technology of
infrastructure and operation for medical service and research in the Institute of
Medical Science (IMSUT) Hospital. IMSUT Hospital has introduced a state-of-the-
art hospital information system, and every patient can receive better medical care.
In addition, we play a leading role in creating infrastructure of regional medical co-
operation beyond the framework of the hospital in recent years, and we are also
planning support for the operation of the hospital.

1. Management and operation of hospital infor-
mation system and network

Shigeru Kiryu, Haruyasu Yamada, Toshihiro Fu-
ruta, Aki Yamauchi, Kanako Arakawa

We have engaged in the management and opera-
tion of the hospital information system in the IM-
SUT hospital. We are appropriately working with
IT service room of IMSUT, and Information Tech-
nology Center of the University of Tokyo. We are
obligated to maintain service of hospital informa-
tion system and network for better medical care,
and to ensure the generality and compatibility of
patient medical information inside and outside of
hospitals. Our missions are as follows:

* Operational guidance, supervision, development,
operation, and management of hospital informa-
tion system.

* Creation and management of the network infra-
structure and environment handling the neces-
sary information, along with the adherence of in-
formation security.

* General day-to-day management on the operation
of hospital information system and network.

* Work on the review of hospital information sys-
tem specification.

* General office work concerning the operation of
hospital information system and network.

2. Study of the development and introduction of
next-generation electronic health record sys-
tem and network

Shigeru Kiryu, Haruyasu Yamada, Toshihiro Fu-
ruta

We aim to reform hospital information system
and to introduce electronic health record system in
IMSUT hospital.

We are also going to interconnect two hospital
information networks in the IMSUT hospital and
the University of Tokyo Hospital, under the coop-
eration with Department of Medical Informatics
and Economics, Graduate School of Medicine, the
University of Tokyo. For the future development of
translational research, the mutual use of medical in-
formation is essential between the two hospitals.

3. Regional medical support through the devel-
opment and construction of community
health information network

Shigeru Kiryu, Haruyasu Yamada, Toshihiro Fu-
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ruta

Regional medical cooperation is very important
for the future evolution of the IMSUT hospital. We
play a leading role in creating infrastructure of re-
gional medical cooperation beyond the framework
of the IMSUT hospital in recent years, and we are

also planning support for the operation of the hos-
pital. We are considering that introduction of the
electronic health record network will be able to im-
prove to introduce among regional clinic, hospital,
and the IMSUT hospital in the regional medical co-
operation.
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Arinobu Tojo, M.D., D.M.Sc. |
Lecturer

Tokiko Nagamura-Inoue, M.D., D.M.Sc.

Our department was established in 1990, in order to manage the transfusion
medicine and the cell processing for hematopoietic stem cell transplantation. We
have cooperated the cord blood (CB)-related projects with Tokyo Cord Blood
Bank, whose cell processing has been established the first in IMSUT-Cell Re-
source Center (IMSUT-CRC), in 1997. Since 2008, we have started the research
CB stem cell bank supported by MEXT. In research, we have developed the ex-
pansion system of regqulatory T cell from CB and adult blood, and have studied
the umbilical cord-derived mesenchymal stem cells for clinical use. In addition, we
support the translational researches performed in IMSUT-CRC.

1. Expansion of regulatory T cell therapy for
GVHD, transplantation, and autoimmune dis-
eases.

Nagamura-Inoue T, Yamamoto Y, Ogami K, Tojo
A.

Regulatory T cells harbored the immunosuppres-
sive effects and were related to the pathogenesis of
graft-versus-host disease (GVHD), rejection of or-
gan transplantation and autoimmune disease. We
developed the system of ex vivo expansion of CD
25°FOXP3 regulatory T cells from the small
amount of CD4 peripheral blood and also cord
blood (CB), to apply the immunological therapy.

2. Research Cord Blood Stem Cell Bank (IMSUT-
Cell Resource Center):

Nagamura-Inoue T, Yuzawa M, Yamamoto Y,
Ogami K, Tojo A.

"Research Cord Blood Stem Cell Bank" (former
named 'Research Stem Cell Resource Bank') was es-
tablished supported by MEXT (Ministry of Educa-
tion, Culture, Sports, Science and Technology) for

the development of the medicine including Regen-
erative Medicine and drug discovery in Japan since
2004. Since 2012, July, this project has been incorpo-
rated in National BioResouce Project (NBRP), al-
though the delivery system and service has not
been altered. The research CB bank provides CB
units that are non-conforming for clinical use, in
processed and frozen or in fresh to world-wide re-
searchers for research use via RIKEN Bioresource
Center.
Visit our home page http://www.nbrp.jp/.

3. Exploring mesenchymal stem cells derived
from Umbilical Cord:

Nagamura-Inoue T, Yuzawa M, Yamamoto Y,
Tojo A.

Umbilical cord (UC) is a rich source of mesenchy-
mal stem cells (MSCs). The UC is normally dis-
carded after birth and its collection does not require
an invasive procedure with ethical concerns. More-
over, UC-derived MSC (UC-MSC) possess many
advantageous features, namely high frequency, plu-
ripotency, high proliferation capacity, immuno-
modulatory properties and no age donor-dependent
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variations. We have studied these characteristics
and efficient expansion system of UC-MSCs, for re-
generative medicine and immunotherapy. Our final
goal is to establish the UC-MSCs banking for clini-
cal use.

4. Data management of cord blood transplanta-
tions via JCBBN:

Ishibashi S, Nagamura-Inoue T

Now, over 1,000 cases of cord blood transplanta-
tions (CBT) in Japan have been done every year. To
clarify the advantage and evaluate the outcome of
CBT, outcome data should be qualified. We support
the collection of CBT data and the cleaning of the
data for researchers in Japan.

5. Institute of Medical Science, University Tokyo
Cell Resource Center (IMSUT-CRC):

Nagamura-Inoue T, Yamamoto Y, Yuzawa M,
Ogami K, Tojo A

To promote the cell therapy in translational re-
searches, IMSUT-Cell Resource Center (IMSUT-
CRC, Room for Clinical Cellular Technology
(RCCT) as a prior name) has been established in
1997. Until now, the following projects had imple-
mented; 1) Cord blood cell processing for banking
(for Tokyo Cord Blood Bank and Research cord
blood stem cell bank), 2) Dendritic cell therapies, 3)
Regenerative therapy of alveolar bone derived from
bone marrow mesenchymal cells, 4) Gene therapy
for renal cancer.

Publications

Kurosawa S, Yakushijin K, Yamaguchi T, Atsuta Y,
Nagamura-Inoue T, Akiyama H, Taniguchi S, Mi-
yamura K, Takahashi S, Eto T, Ogawa H,
Kurokawa M, Tanaka ], Kawa K, Kato K, Suzuki
R, Morishima Y, Sakamaki H, Fukuda T. Changes
in incidence and causes of non-relapse mortality
after allogeneic hematopoietic cell transplantation
in patients with acute leukemia/myelodysplastic
syndrome: an analysis of the Japan Transplant
Outcome Registry. Bone Marrow Transplant. In
press 2012 Sep 10

Sakabe S, Takano R, Nagamura-Inoue T, Yamashita
N, Nidom CA, Quynh Le MT, Iwatsuki-Horimoto
K, Kawaoka Y . Differences in Cytokine Produc-
tion in Human Macrophages and in Virulence in
Mice Are Attributable to the Acidic Polymerase
Protein of Highly Pathogenic Influenza A Virus
Subtype H5N1. ] Infect Dis. 207(2): 262-71, 2013

Kanda J, Ichinohe T, Kato S, Uchida N, Terakura S,
Fukuda T, Hidaka M, Ueda Y, Kondo T,

Taniguchi S, Takahashi S, Nagamura-Inoue T,
Tanaka J, Atsuta Y, Miyamura K, Kanda Y. Unre-
lated cord blood transplantation vs related trans-
plantation with HLA 1-antigen mismatch in the
graft-versus-host direction. Leukemia. 27(2): 286-
94, 2013

Kanda J, Atsuta Y, Wake A, Ichinohe T, Takanashi
M, Morishima Y, Taniguchi S, Takahashi S,
Ogawa H, Ohashi K, Ohno Y, Aotsuka N, Onishi
Y, Kato K, Nagamura-Inoue T, Kanda Y. Impact
of the direction of HLA mismatch on transplant
outcome in single unrelated cord blood trans-
plantation. Biol Blood Marrow Transplant., S
1083-8791, 2012.

Agata H, Yamazaki M, Uehara M, Hori A, Sumita
Y, Tojo A, Kagami H. Characteristic differences
among osteogenic cell populations of rat bone
marrow stromal cells isolated from untreated,
hemolyzed, or Ficoll-treated marrow. Cytother-
apy. 14: 791-801, 2012
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of viral or cellular vectors of clinical grade.

The primary function of the Core Facility for Therapeutic Vectors (CFTV) is to sup-
port clinical trials that require production of recombinant viral vectors, genetic
modification and/or ex vivo manipulation of patients' tissue or cells under current
Good Manufacturing Practice (¢cGMP) conditions defined by FDA of USA. In 2002,
CFTV was established as the first facility in Japanese academia for the production

Maintenance of the Standard Operating Proce-
dures (SOPs)

The ¢cGMP compliance is maintained by written
SOPs. The SOPs codify all aspects of laboratory ac-
tivities including facility design and operations of
the personnel. The entire SOP document system is
revised annually.

Adoption of ISO

In order to continuously improve the activities of
CFTV, quality management system has been as-
sessed by a third party. It was qualified to be in
accordance with the requirements of the quality
standards detailed ISO9001: 2008; in the scope of
development and manufacture of cell and gene
therapy products.

Validation of CFTV

The CFTV consists of two distinct units; 1) Vector
Unit, the primary viral vector production suite
which may also function as ex vivo transduction
suite; 2) Cell Unit, cell processing suite capable of
generating dendritic cells for immunotherapy and
gene therapy. There are two self-contained vector
production suites in the Vector Unit and two self-
contained tissue culture suites in the Cell Unit.
These suites are kept in Class 10,000 clean level.
Periodical validation on the facility and the equip-
ments in CFTV has been performed to ensure
c¢GMP compliance.

Production of clinical grade oncolytic HSV-1

A clinical lot of oncolytic herpes simplex virus
type 1 (HSV-1) was manufactured in the vector
production unit 2 under cGMP by the members of
the Division of Innovative Cancer Therapy.
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IMSUT Hospital

Department of Laboratory Medicine
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therapeutic approaches.

The Department of Laboratory Medicine consists of eight divisions - clinical physi-
ology, hematology, flow cytometrical analysis, biochemistry, serology, bacteriology,
molecular diagnosis and pathology. This Department engages in the laboratory
analysis and pathological examination under stringent quality control. While facili-
tating the ongoing translational research projects in the research hospital, we have
established the pathology core facilities and the TR verification laboratory to un-
dertake state-of the-arts pathological analysis as well as comprehensive infectious
agents screening so that the Department can functions as an integrated diagnosis
& monitoring laboratory that evaluates that the safety and efficacy of experimental

Overview

Our basic research strategies include the follow-
ing approaches: characterizing molecular mecha-
nisms underlying the pathology, developing a
novel method to measure the disease-defining
mechanism in the clinical materials and evaluating
the effectiveness of molecular-targeted therapies
thereby contributing to the translational research
conducted in the institute. Integrating molecular-/
biochemical-based laboratory assays on the solid
background of pathological examinations enables
us to evaluate the effectiveness of experimental
clinical trials and leads to correct experimental
therapies that further promote translational re-
search. Our department also functions as an inte-
grated diagnosis & safety-monitoring laboratory as
well as the division of quality control by examin-
ing/evaluating the safety of investigational new
drugs under GMP conditions.

1. GMP-based biosafety examination laboratory
(TR verification laboratory)

Funded by the Ministry of Education, Culture,
Sports, and Technology (MEXT), we have estab-

lished a laboratory, in which we examine safeties of
bio-cellular materials for Translational Research
(TR) clinical applications, such as the gene thera-
pies, viral therapies and cell therapies, under GMP-
based standards. For the present time, we are rou-
tinely examining bacteria, fungi, micoplasma, and
endotoxin contaminations by using molecular and
biochemical techniques.

2. Development of comprehensive diagnosis
system for infections disease

Since the introduction of new therapeutic maneu-
ver, host-pathogen interactions have drastically al-
tered drawing attention. This has resulted in altered
recognition and molecular interaction of infected
cells with immune cells, leading to atypical patho-
logical as well as clinical manifestations. While dis-
tinguishing infectious disease and immunological
disorder calls for urgent attention, it may be diffi-
cult to achieve these tasks in some cases due to
modified manifestations. To avoid such cases, it is
imperative to establish a comprehensive diagnosis
system of infectious disease to the earliest possible
opportunity.

In this year, we started, by collaborations with
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Tokyo Medical and Dental University, to extend
this strategy and by applying multiplex PCR to de-
tect all clinically significant infectious pathogens,
which will be functioning "comprehensive infec-
tious disease monitoring facilities".

3. Quantitative Evaluation of a fraction of leuke-
mic cells by flow cytometry

By collaboration with Dept. Hematology (Divi-
sion of molecular therapy), we are conducting
quantitative evaluation of a fraction of leukemic
cells from a cohort of patients with HTIL-1 infec-
tion by flow cytometry. By using sophisticated gat-
ing technique, we are successfully quantitating ATL
(adult T-cell leukemia) cells at the subclinical stage,
hence enable us to detect very early stage of overt
leukemia and initiate proper therapies.

4. Pathological evaluation of cancer immuno-
therapy

We have initiated the analysis of surgical speci-
men obtained from the patients under cancer im-
muno-therapy conducted in the research hospital.
By applying sophisticated immunohistochemical
techniques, we now are intensively analyzing mate-
rials from cases including GM-CSF-based gene ther-
apy for renal cell carcinoma and dendritic cell-

based or peptide-pulsed anti-melanoma immuno-
therapy. One of our goals is to evaluate the effec-
tiveness of the therapies and to elucidate the
mechanisms of anti-tumor immune response elic-
ited by the therapy in situ.

5. Detection of target molecules expression in
cancer tissues

Advances in understanding the molecular patho-
physiology of cancer led to the development of mo-
lecular targeted drugs such as Herceptin, a mono-
clonal antibody that bind to her2 (human epidermal
growth factor receptor 2). Thus it is crucial to detect
the target molecule expression in the target cancer
tissue and we are able to detect these molecules by
immune-histochemical technique on tissue sections.
We are routinely analyzing various chimeric mole-
cules of hematopoietic neoplasm, such as bcr-abl
gene expression in specimen from patients with
CML and Phl+ve ALL by real-time PCR and
nested RT-PCR techniques. In addition, we se-
quenced the amplified products to provide infor-
mation for the molecular resistance to STI571 treat-
ment. We are also examining the target molecules
to non-hematological disorder, which includes c-kit,
PDGEF-R genes that is associated with gastro-intesti-
nal stromal cell tumor (GIST).

Publications

1. Kurano M, Hara M, Tsuneyama K, Okamoto K,
Iso-O N, Matsushima T, Koike K, Tsukamoto K.
Modulation of lipid metabolism with the overex-
pression of NPC1L1 in mouse liver. ] Lipid Res.
53(11): 2275-85, 2012

2. Kawamata T, Lu J, Sato T, Tanaka M, Nagaoka
H, Agata Y, Toyoshima T, Yokoyama K, Oyaizu
N, Nakamura N, Ando K, Tojo A, Kotani A.
Imatinib mesylate directly impairs class switch
recombination through down-regulation of AID:
its potential efficacy as an AID suppressor.
Blood. 29; 119(13): 3123-7, 2012

3. Okame M, Adachi E, Sato H, Shimizu S, Kikuchi
T, Miyazaki N, Koga M, Nakamura H, Suzuki
M, Oyaizu N, Fujii T, Iwamoto A, Koibuchi T.
Shigella sonnei outbreak among men who have
sex with men in Tokyo. Jpn J Infect Dis. 65(3):
277-8, 2012

4. Inagaki FF, Tanaka M, Inagaki NF, Yagai T, Sato

Y, Sekiguchi K, Oyaizu N, Kokudo N, Miyajima
A. Nephronectin is upregulated in acute and
chronic hepatitis and aggravates liver injury by
recruiting CD4 positive cells. Biochem Biophys
Res Commun. 11; 430(2): 751-6, 2013

5. Yamamoto S, Ebihara Y, Mochizuki S, Kawakita
T, Kato S, Ooi ], Takahashi S, Tojo A, Yusa N,
Furukawa Y, Oyaizu N, Watanabe ], Sato K,
Kimura F, Tsuji K Quantitative PCR detection of
CEP110-FGFR1 fusion gene in a patient with 8p
11 syndrome. Leuk Lymphoma. Letter to the
Editor 2013

6. Kobayashi S, Tian Y, Ohno N, Yuji K, Ishigaki T,
Isobe M, Tsuda M, Oyaizu N, Watanabe E,
Watanabe N, Tani K, Tojo A, Uchimaru K. The
CD3 versus CD7 Plot in Multicolor Flow Cy-
tometry Reflects Progression of Disease Stage in
Patients Infected with HTLV-I. PLoS One.; 8(1): e
53728, 2013.
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IMSUT Hospital

Department of Pharmacy
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The Department of Pharmacy provides pharmaceutical care services. The pre-
sent staff (12 pharmacists) provides a drug distribution service, complete 1V ad-
mixture  hyperalimentation and chemotherapy preparation services, and ade-
quately pursues management and supply of drugs.

We are also trying to contribute to propel the right use of medicines for pa-
tients.
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Department of Nursing seeks to provide high-quality nursing care and contribute
to the team approach to patient centered care to meet diversified needs, along
with changes in social circumstances and with the progress of medical science.
Since the Career Ladder System for nurses was introduced in 2011, it keeps
nurses motivated to continue learning and fulfill their career development as a

nurse.

One of our missions is "Making a difference in
patient outcome provided by nursing care." As
nurses, we provide optimal care so that patients
may receive quality treatment. Patients should be
able to live valuable and meaningful life. As health-
care providers, we make an effort to prevent infec-
tion, pressure ulcer and other complications. We
also do our best for patient safety and their high
quality of life.

In 2011, we introduced the Career Ladder System
to support active learning and development of

nurses. Nursing skills based on good knowledge
and evidence is also very important in patient care.
The online training tool "Nursing Skills Japan" was
also launched in 2011 to enhance nurses' learning
and to brush up their skills.

In 2012, we promote that nurses can get nursing
specialty training and the certification of their field.
And we empowered them for role expansion of
nurses. Furthermore, we are actively engaged in a
discharge nursing and ethical conference.

Publications

WO & A BifhitsbsE T o 720 ORa iz - 31

RALOME. HATAE#E 2 8(1) 1 4041,

2012.

HAE4y % EIMAMIB A 3BT 2 WA ERE. DS A
. 17(3) 1 372, 2012.

T RELRL B AR < R B st b /- 5&
J%. %m% 1022 : 94-101, 2012.

et 7 - ﬂﬁﬁ% TERER - ELE—. RWE
%i%ﬂ? MBI RNE#ES [12] BF. E
w EFEER, 2012,



268

RIS BEMOMFERIER L -FES—E
A DGR, B HBRGRE) . FEEHICELTNX
YFw—% 7. 6T, pp. 76-90. B : il
HE 2012,

BAER - NI ET. [HEMOLFERIEIR
L 72 &Y — Y A OEHl | O FEEHA~DOEH.
HHBW ), HEEHIE,P TN FY—F 2
7. 85108, pp. 132-144. BT HILEE, 2012,

AT - A RERET - RNEE - EHBD. §5

IREDFABUT LEEMOGA I &R IR
HEFHHEZEL T BROH - ZE&¥Rw. 7
(1) 1 19-29. 2012.

Suzuki. S., Nagata. S., Zerwekh. J., Yamaguchi. T.,
Tomura. H., Takemura. Y., Murashima. S. Effects of a
multi-method discharge planning educational program
for medical staff nurses. Japan Journal of Nursing Sci-
ence. 9(2): 201-215. 2012.

Conference Presentation

Fujiwara. N., Fukushima. Y., Kubo. N., Nakahama. H.,
Kohara. I. The achievements and challenges of the
Clinical Trial Nurse-Special Interest Group of the
Japanese Society of Cancer Nursing. 4th Annual Con-
ference of the International Association of Clinical Re-
search Nurses: TACRN. at Houston, Texas, USA.
2012. 10. 17.
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We are working on Microbiology and Immunology to elucidate the immune mecha-
nism for viral control in vivo. For development of an effective AIDS vaccine, we
are studying virus-host interaction in non-human primate AIDS models. We devel-
oped a recombinant Sendai virus vector vaccine system eliciting cytotoxic T lym-
phocyte responses and an international collaborative project is proceeding toward
a clinical trial of an AIDS vaccine using this system.

1. Impact of vaccination on CTL immunodomi-
nance and cooperation against SIV replication
in rhesus macaques

Hiroshi Ishii, Miki Kawada, Tetsuo Tsukamoto,
Hiroyuki Yamamoto', Saori Matsuoka', Teiichiro
Shiino', Akiko Takeda', Makoto Inoue’, Akihiro
lida’, Hiroto Hara’, Tsugumine Shu’, Mamoru
Hasegawa’, Taeko K. Naruse’, AKinori Kimura’,
Masafumi Takiguchi’, and Tetsuro Matano: 'AIDS
Research Center, National Institute of Infectious
Diseases, ’DNAVEC Corporation, *‘Medical Re-
search Institute, Tokyo Medical and Dental Uni-
versity, ‘Center for AIDS Research, Kumamoto
University

Cytotoxic T lymphocyte (CTL) responses play a
central role in viral suppression in human immu-
nodeficiency virus (HIV) infections. Prophylactic
vaccination resulting in effective CTL responses
post-viral exposure would contribute to HIV con-
trol. It is important to know how CTL memory in-
duction by vaccination affects post-exposure CTL
responses. We previously showed vaccine based
control of a simian immunodeficiency virus (SIV)
challenge in a group of Burmese rhesus macaques
sharing major histocompatibility complex class 1
(MHC-I) haplotype 90-120-Ia (A). Gagas-26 and
Gagau-20 epitope specific CTL responses were re-

sponsible for viral control. In this study, we
showed the impact of individual epitope specific
CTL induction by prophylactic vaccination on post-
exposure CTL responses. In the acute phase after
SIV challenge, dominant Gagae-2s specific CTL re-
sponses with delayed, naive-derived Gagau-20 spe-
cific CTL induction were observed in Gagus-26 epi-
tope vaccinated animals with prophylactic induc-
tion of single Gagus-21 epitope specific CTL mem-
ory, and vice versa in Gagui-» epitope vaccinated
animals with single Gag.:-»s epitope specific CTL
induction. Gagae-21s epitope vaccinated animals se-
lected for a Gagas-26 specific CTL escape mutation
by week 5 and showed significantly less decline of
plasma viral loads from week 3 to week 5 than that
in Gagu-20 epitope vaccinated animals without es-
cape mutations. Our results present evidence indi-
cating significant effect of prophylactic vaccination
on post-exposure CTL immunodominance and co-
operation of vaccine antigen specific and non-vac-
cine antigen specific CTL responses, which affects
viral control. These findings provide great insights
into antigen design for CTL-inducing AIDS vac-
cines.

2. Host cell species specific effect of cy-
closporine A on SIV replication

Hiroaki Tekuchi’, Hiroshi Ishii, Tetsuya Kuwano,
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Natsuko Inagaki, Hirofumi Akari’, and Tetsuro
Matano: ‘Department of Molecular Virology, To-
kyo Medical and Dental University, ‘Primate Re-
search Institute, The University of Kyoto

An understanding of host cell factors that affect
viral replication contributes to elucidation of the
mechanism for determination of viral tropism. Cy-
clophilin A (CypA), a peptidyl-prolyl cis-trans
isomerase (PPlase), is a host factor essential for effi-
cient replication of HIV-1 in human cells. However,
the role of cyclophilins in SIV replication has not
been determined. In this study, we examined the
effect of cyclosporine A (CsA), a PPlase inhibitor,
on SIV replication.

SIV replication in human CEM-SS T cells was not
inhibited but rather enhanced by treatment with
CsA, which inhibited HIV-1 replication. CsA treat-
ment of target human cells enhanced an early step
of SIV replication. CypA overexpression enhanced
the early phase of HIV-1 but not SIV replication,
while CypA knock-down resulted in suppression of
HIV-1 but not SIV replication in CEM-SS cells, par-
tially explaining different sensitivities of HIV-1 and
SIV replication to CsA treatment. In contrast, CsA
treatment inhibited SIV replication in macaque T
cells; CsA treatment of either virus producer or tar-
get cells resulted in suppression of SIV replication.
SIV infection was enhanced by CypA overexpres-
sion in macaque target cells.

CsA treatment enhanced SIV replication in hu-
man T cells but abrogated SIV replication in ma-
caque T cells, implying a host cell species specific
effect of CsA on SIV replication. Further analyses
indicated a positive effect of CypA on SIV infection
into macaque but not into human T cells. These re-
sults suggest possible contribution of CypA to the
determination of SIV tropism.

3. Association of MHC-I haplotypes with disease
progression after SIV challenge in Burmese
rhesus macaques

Takushi Nomura, Hiroyuki Yamamoto', Teiichiro
Shiino', Naofumi Takahashi, Taku Nakane, Nami
Iwamoto, Hiroshi Ishii, Tetsuo Tsukamoto, Miki
Kawada, Saori Matsuoka', Akiko Takeda', Kazu-
taka Terahara’, Yasuko Tsunetsugu-Yokota’,
Naoko Iwata-Yoshikawa®, Hideki Hasegawa®, Te-
tsutaro Sata, Taeko K. Naruse’, Akinori Kimura®,
and Tetsuro Matano: 'Department of Immunology,
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Nonhuman primate AIDS models are essential
for analysis of AIDS pathogenesis and evaluation of
vaccine efficacy. Multiple studies on HIV and SIV
infection have indicated association of MHC-I geno-

types with rapid or slow AIDS progression. Accu-
mulation of macaque groups that share not only a
single MHC-I allele but also a MHC-I haplotype
consisting of multiple polymorphic MHC-I loci
would largely contribute to progress of AIDS re-
search. In this study, we investigated SIVmac239 in-
fections in four groups of Burmese rhesus ma-
caques sharing individual MHC-I haplotypes, re-
ferred to as A, E, B, and ], respectively. Out of
twenty macaques consisting of A", E*, BY, and ],
eighteen showed persistent viremia. Fifteen of them
developed AIDS in 0.5 - 4 years, with the remain-
ing three at 1 or 2 years under observation. A" ani-
mals including two controllers showed slower dis-
ease progression, whereas J' animals exhibited
rapid progression. E* and B" animals showed inter-
mediate plasma viral loads and survival periods.
Gag specific CTL responses were efficiently in-
duced in A" animals, while Nef specific CTL re-
sponses were in A*, E', and B" animals. Multiple
comparisons among these groups revealed signifi-
cant differences in survival periods, peripheral CD
4" T cell decline, and SIV specific CD4" T cell poly-
functionality in the chronic phase. This study indi-
cates association of MHC-I haplotypes with AIDS
progression and presents an AIDS model facilitat-
ing analysis of virus-host immune interaction.

4. Immunogenicity of repeated Sendai viral vec-
tor vaccination in macaques

Kyoko Kurihara, Yusuke Takahara, Takushi
Nomura, Hiroshi Ishii, Nami Iwamoto, Naofumi
Takahashi, Makoto Inoue’, Akihiro Iida’, Hiroto
Hara’, Tsugumine Shu’, Mamoru Hasegawa’, Chi-
kaya Moriya, and Tetsuro Matano

Induction of durable cellular immune responses
by vaccination is an important strategy for the con-
trol of persistent pathogen infection. Viral vectors
are promising vaccine tools for eliciting antigen-
specific T cell responses. Repeated vaccination may
contribute to durable memory T cell induction, but
anti-vector antibodies could be an obstacle to its ef-
ficacy. We previously developed a Sendai virus
(SeV) vector vaccine and showed the potential of
this vector for efficient T cell induction in ma-
caques. In this study, we examined whether re-
peated SeV vector vaccination with short intervals
can enhance antigen specific CTL responses. Four
rhesus macaques possessing the MHC-I haplotype
A were immunized three times with intervals of
three weeks. For the vaccination, we used replica-
tion-defective F-deleted SeV vectors inducing CTL
responses specific for SIV Gagus-26 and Gagou -,
which are dominant epitopes restricted by A-de-
rived MHC-I molecules. All four animals showed
higher Gagzoe—zm and Gag241—249 specific CTL re-
sponses after the third vaccination than those after
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the first vaccination, indicating enhancement of an-
tigen specific CTL responses by the second/third
SeV vector vaccination even with short intervals.
These results suggest that repeated SeV vector vac-
cination can contribute to induction of efficient and
durable T cell responses.

5. A novel protective MHC-I haplotype not asso-
ciated with dominant Gag-specific CTL re-
sponses in SlVmac239 infection of Burmese
rhesus macaques

Naofumi Takahashi, Takushi Nomura, Yusuke
Takahara, Hiroyuki Yamamoto', Teiichiro Shiino',
Akiko Takeda', Makoto Inoue’, Akihiro lida’, Hi-
roto Hara’, Tsugumine Shu’, Mamoru Hasegawa’,
Hiromi Sakawaki’, Tomoyuki Miura’, Tatsuhiko
Igarashi’, Yoshio Koyanagi’, Taeko K. Naruse’,
Akinori Kimura’, and Tetsuro Matano: ’Institute
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Several MHC-I alleles are associated with lower
viral loads and slower disease progression in HIV
and SIV infections. Immune-correlates analyses in
these MHC-I-related HIV/SIV controllers would
lead to elucidation of the mechanism for viral con-
trol. Viral control associated with some protective
MHC-I alleles is attributed to CTL responses target-
ing Gag epitopes. We have been trying to know the
mechanism of SIV control in multiple groups of

Burmese rhesus macaques sharing MHC-I geno-
types at the haplotype level. Here, we found a pro-
tective MHC-I haplotype, 90-010-Id (D), which is
not associated with dominant Gag specific CTL re-
sponses. Viral loads in five D" animals became sig-
nificantly lower than those in our previous cohorts
after 6 months. Most D™ animals showed predomi-
nant Nef specific but not Gag specific CTL re-
sponses after SIV challenge. Further analyses sug-
gested two Nef epitope specific CTL responses ex-
erting strong suppressive pressure on SIV replica-
tion. Another set of five D" animals that received a
prophylactic vaccine using a Gag-expressing SeV
vector showed significantly reduced viral loads
compared to unvaccinated D" animals at 3 months,
suggesting rapid SIV control by Gag specific CTL
responses in addition to Nef specific ones. These re-
sults present a pattern of SIV control with involve-
ment of non-Gag antigen specific CTL responses.

These studies were performed with the help of
National Institute of Infectious Diseases, Tsukuba
Primate Research Center in National Institute of
Biomedical Innovation, Institute for Virus Research
in Kyoto University, and Medical Research Institute
in Tokyo Medical and Dental University. A project
for a clinical trial of an AIDS vaccine using Sendai
virus vectors is proceeding in collaboration with
DNAVEC Corp. and International AIDS Vaccine In-
itiative (IAVI).
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This center was established in April 1%, 2012, in the memory of Professor Shi-
basaburo Kitazato, the founder and the first director of our institute, because the
year 2012 was 120" anniversary of our institute which was built in 1892. Prof Ki-
tazato was keen to utilize "serum therapy" for patients with infectious diseases
and actually prepared several kinds of sera from horses at that time. Now, we can
use monoclonal antibody to growth factor receptor on cancer cells for cancer pa-
tients and to TNF molecule in the case of patients with rheumatoid arthritis in an
ordinal clinical setting. The aim of this center is to investigate novel immunological
therapy including monoclonal antibody, targeting molecule and peptide vaccine for
patients with malignant and autoimmune diseases. Part of the funding for this cen-
ter was supported by the special grant from the Ministry of Education, Culture,
Sports, Science and Technology, Japan from 2013-2017. We welcome any col-
laborative study with other facilities to create novel personalized therapy to above
mentioned patients.
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