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stimulation.

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 were (1) Adoptive transfer of allogeneic umbilical cord
blood-derived cytotoxic lymphocytes, (2) Analysis of the gradient expression of
genes in human colonic mucosa, (3) Analysis of the effect of Helicobacter pylori
eradication on non-ulcer patients, (4) Analysis of the role of Dnm3os, a non-
coding RNA in skeletal development, (5) Analysis on the mechanisms of cardiac
outflow tract development and (6) Analysis of immune-related microRNA expres-
sion in human cord blood and adult peripheral blood cells upon proinflammatory

1. Adoptive transfer of allogeneic umbilical
cord blood-derived cytotoxic lymphocytes

Nagayama H., Fujita S., et al.

We have intensively investigated the possibil-
ity of adoptive transfer of allogeneic umbilical
cord blood-derived cytotoxic T lymphocytes
(CTLs) for the treatment of hematological malig-
nancies and solid tumors. Cryopreserved or
fresh umbilical cord blood was used as the
source of CTLs. Some combination of T cell
growth factors and antigen-specific stimulation
were utilized for the massive expansion of
CTLs. Flow cytometric analysis, HLA-restricted
tetramers and cytoplasmic interferon-y stain re-
veals the cellular differentiation with functional
maturation of ex vivo expanded CTLs. (manu-
script in preparation) Now we are claiming the

international patent of this method from the
University of Tokyo (PCT/LP2010/63181) and
will be exposed later.

2. Analysis of the gradient expression of
genes in human colonic mucosa

Ohno H et al.

Ulcerative colitis is characterized by continu-
ous inflammation extending from rectum to oral
colonic mucosa. We speculate that the gradient
expression of genes in human colonic mucosa
might be related to the disease development and
progression. We evaluated the expression levels
of genes throughout the GI tract and in other
tissues by micro array and northern blot analy-
sis. As a result of these analyses, some genes
showed the expression gradient to increase to-
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ward the distal colon. We are currently investi-
gating the expression changes of these genes in
human intestinal diseases.

3. Analysis of the effect of Helicobacter py-
lori eradication on non-ulcer patients

Ohno H et al.

Recent reports showed that eradication of
Helicobacter pylori (Hp) has prophylactic effect
on the development of gastric cancer. The
guideline of the Japanese Society for Helicobac-
ter Research strongly recommended the eradica-
tion therapy for all Hp-positive patients includ-
ing non-ulcer patients. Therefore, we set up out-
patient clinic for the eradication therapy to pre-
vent Hp associated disease such as gastric can-
cer. But it is unclear that Hp eradication therapy
can improve gastrointestinal symptoms of non-
ulcer patients. We are investigating the long-
term effects of Hp eradication on non-ulcer pa-
tients.

4. Analysis of the role of Dnm3os, a non-
coding RNA in skeletal development

Nakaoka T. et al.

Dnm3os, a non-coding RNA, contains three
micro RNAs; miR-199a, miR-199a" and miR-214,
whose functions remain entirely unknown in
mammals. We generated Dnm3os knock-out
(KO) mouse in collaboration with Department of
Physiological Chemistry and Metabolism, Divi-
sion of Biochemistry and Molecular Biology,
University of Tokyo. Dnm3os KO mice exhibited
several skeletal abnormalities, including cranio-
facial hypoplasia, defects in dorsal neural
arches, and osteopenia. Importantly, the expres-
sion of miR-199a, miR-199a’, and miR-214 was
significantly down-regulated in Dnm30s KO em-
bryos, supporting the assumption that Dnm3os
serves as a precursor of these three miRNAs.
Now, we are investigating the molecular mecha-
nisms responsible for the skeletal abnormalities
observed in Dnm3os KO mice.

5. Analysis on the mechanisms of cardiac
outflow tract development

Nakaoka T. et al.

Malformations of the cardiovascular system in
the human account for most of the premature
deaths caused by congenital abnormalities and,
most often, are linked to abnormalities in the
formation of the cardiac outflow tract. The heart
defect (hdf) mouse is a recessive lethal mutation
that arose from a LacZ reporter containing a
transgene insertional mutation. The most strik-
ing feature of the hdf homozygous embryo is
the immature formation of the outflow tract. We
are analyzing the second heart field and the
neural crest cells, which actively contribute to
the formation of the cardiac outflow tract in hdf
mouse embryos.

6. Analysis of immune-related microRNA ex-
pression in human cord blood and adult
peripheral blood cells upon proinflamma-
tory stimulation

Takahashi N. et al.

Cord blood (CB) transplantation has advan-
tages in terms of incidence and severity of acute
graft-versus-host disease (GVHD), while it has
disadvantages in terms of infection. To elucidate
the molecular mechanism underlying the im-
mune response of CB-derived cells during acute
GVHD and infection following CB transplanta-
tion, we examined expression of 69 immune-
relating microRNAs (miRNAs) and 11 protein-
coding mRNAs in CD4", CD8", and CD14" cells
of CB and adult peripheral blood (APB) upon
proinflammatory stimulation. Under basal con-
dition, 20 miRNAs showed differential expres-
sion between CB and APB, for 8 of which the
expression appeared to be regulated by MYC
that was overexpressed in CB-derived CD4" and
CD8" cells. Upon IFN-y stimulation, 9 miRNAs
changed in expression mainly in CD14" CB
cells, while only 2 miRNAs changed in expres-
sion in CD14" CB cells upon LPS stimulation.
IFN-y and LPS up-regulated anti-inflammatory/
anti-proliferative genes in CD14" CB cells. These
results suggest that the mechanisms regulating
expression of such immune-relating miRNAs
and mRNAs in CD14" CB cells are much more
sensitive to proinflammatory stimuli than those
in APB CD14" cells, which appears to be related
to the poor immunoreactivity of CD14" CB cells.

Publications

Nagayama H, Matsumoto K, Isoo N, Ohno H,
Takahashi N, Nakaoka T, Shinozaki M, Wata-
nabe M, Inoue Y, Nagamura F, Oyaizu N and

Yamashita N. Gastrointestinal bleeding during
anti-angiogenic peptide vaccination in combi-
nation with gemcitabine for advanced pancre-
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atic cancer. Clin | Gastroenterol 2010; 3: 307-
317.

Narumoto O. Horiguchi K. Horiguchi S. Mori-
waki Y. Takano-Ohmuro H. Shoji S. Misawa
H. Yamashita N. Nagase T. Kawashima K.
Yamashita N (2010) Down-regulation of se-
creted lymphocyte antigen-6/urokinase-type
plasminogen activator receptor-related peptide-
1 (SLURP-1), an endogenous allosteric alpha7

nicotinic acetylcholine receptor modulator, in
murine and human asthmatic conditions. Bio-
chem Biophysl Res Commun 398: 713-8

Matsumoto K, Nagamura F, Ogami Y, Yama-
shita N, Kamibeppu K. (2010) Difficulties of
Nursing Staff Involved in Phase 1 Oncology
Trials in Japan. Cancer Nursing (Internatl ]
Cancer Care). FllJil H
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We have been challenging to cure intractable hematological disorders such as leu-
kemia and lymphoma mainly with the aid of hematopoietic stem cell transplanta-
tion (HSCT). No less than 30 patients per year receive allogeneic HSCT in our fa-
cilities. 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 350 cases of cord blood transplantation (CBT) for adult patients,
which appears a distinguished experience in the world. Recent advance in identifi-
cation of signaling molecules activated in a tumor-specific manner or associated
with tumor-specific genomic recombination have disclosed many candidate thera-
peutic targets in tumors. In the field of hematological malignancies, we have al-
ready experienced remarkable clinical efficacies of novel therapeutic agents includ-
ing 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.

1. Unrelated cord blood transplantation after
myeloablative conditioning in adults with
advanced myelodysplastic syndromes.

Sato A, Ooi J, Takahashi S, Tsukada N, Kato
S, Kawakita T, Tojo A

We analyzed the disease-specific outcomes of
adult patients with advanced myelodysplastic
syndrome (MDS) treated with cord blood trans-

plantation (CBT) after myeloablative condition-

ing. Between August 1998 and June 2009, 33
adult patients with advanced MDS were treated
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with unrelated CBT. The diagnoses at transplan-
tation included refractory anemia with excess
blasts (n=7) and MDS-related secondary AML
(SAML) (n=26). All patients received four frac-
tionated 12 Gy TBI and chemotherapy as
myeloablative conditioning. The median age
was 42 years, the median weight was 55?kg and
the median number of cryopreserved nucleated
cells was 2.51X10" cells per kg. The cumulative
incidence of neutrophil recovery at day 50 was
91%. Neutrophil recovery was significantly
faster in sAML patients (P=0.04). The cumula-
tive incidence of plt recovery at day 200 was 88
%. Plt recovery was significantly faster in CMV
seronegative patients (P<<0.001). The cumulative
incidence of grade II-IV acute GVHD (aGVHD)
and extensive-type chronic GVHD was 67 and
34%, respectively. Degree of HLA mismatch
had a significant impact on the incidence of
grade II-IV aGVHD (P=0.021). TRM and relapse
at 5-years was 14 and 16%, respectively. The
probability of EFS at 5 years was 70%. No fac-
tor was associated with TRM, relapse and EFS.
These results suggest that adult advanced MDS
patients without suitable related or unrelated
BM donors should be considered as candidates
for CBT.

2. The impact of steroid use as a GVHD treat-
ment or prophylaxis within 100 days after
CBT

Kawakita T, Tsukada N, Takahashi S, Ooi J,
Kato S, Tojo A

The incidence of severe graft-versus-host dis-
ease (GVHD) in cord blood transplantation
(CBT) is generally low, but still exists. In our in-
stitute, we use cyclosporine (CsA) and short
term methotrexate (MTX) as GVHD prophylaxis
and minimally use steroid to avoid infection or
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) X10"/kg. Although 82 of 140 patients (59
%) suffered from grade II-IV aGVHD, only 31%
patients 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 1mg/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 alter-
native steroid use. The intolerability of CsA
within 100 days after CBT seems to be a signifi-
cant poor factor. We should modify the proce-
dures including post-transplant immune modu-
lation in such patients.

3. Human T-cell leukemia virus type |
(HTLV-1) proviral load and disease pro-
gression in asymptomatic HTLV-1 carriers:
a nationwide prospective study in Japan

Uchimaru K

Definitive risk factors for the development of
adult T-cell leukemia (ATL) among asympto-
matic human T-cell leukemia virus type I
(HTLV-1) carriers remain unclear. Recently,
HTLV-1 proviral loads have been evaluated as
important predictors of ATL, but a few small
prospective studies have been conducted. We
prospectively evaluated 1218 asymptomatic
HTLV-1 carriers (426 males and 792 females)
who were enrolled during 2002 to 2008. The
proviral load at enrollment was significantly
higher in males than females (median, 2.10 vs
1.39 copies/100 peripheral blood mononuclear
cells [PBMCs]; P <.001), in those 40 to 49 and 50
to 59 years of age than that of those 40 years of
age and younger (P =.02 and .007, respectively),
and in those with a family history of ATL than
those without the history (median, 2.32 vs 1.33
copies/100 PBMCs; P =.005). During follow-up,
14 participants progressed to overt ATL. Their
baseline proviral load was high (range, 4.17-
28.58 copies/100 PBMCs). None developed ATL
among those with a baseline proviral load lower
than approximately 4 copies. Multivariate Cox
analyses indicated that not only a higher provi-
ral load, advanced age, family history of ATL,
and first opportunity for HTLV-1 testing during
treatment for other diseases were independent
risk factors for progression of ATL.

4. Monitoring CMV pp65 antigen during che-
motherapy for adult T-cell leukemia/lym-
phoma

Isobe M, Ohno N, Ohfuchi-Tsuda M, Ko-
bayashi S, Yuji K, Uchimaru K, Tojo A

Chemotherapy of Adult T-cell leukemia (ATL)
patients is frequently complicated with oppor-
tunistic infection due to defective cellular immu-
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nity. In immunosuppressive state, reactivation of
Cytomegarovirus (CMV) infection is one of the
most important complications. CMV pp65 anti-
gen is routinely monitored in the patients after
stem cell transplantation for early detection of
reactivation of CMV infection but there is little
information about CMV pp65 antigen during
the chemotherapy for ATL. We determined
CMV pp65 antigen in the patients with ATL
who were treated with intensive combination
chemotherapy. Eleven patients with aggressive
ATL (9 with acute type ATL, 2 with lymphoma
type ATL) were treated in our hospital during
September 2008 and April 2010. Median age of
the patients was 58 years old (28~69 years old)
and median follow up time is 119 days (61~358
days). Eight patients were treated with LSG15
but 2 of them became refractory to the therapy
and received mEPOCH thereafter. Three other
patients were refractory to chemotherapy and
died by ATL. Nine of the patients became posi-
tive for CMV pp65 antigen during chemother-
apy and treated with gancyclovir (GCV). Six of
the 9 patients treated with GCV became positive
for CMV antigen after cease of GCV treatment
but CMV antigen decreased by induction of
GCV again. None of the patients developed
CMV-related disease. In conclusion, CMV anti-
genemia is highly frequent complication in the
patients with ATL during chemotherapy and
our data suggested that monitoring of CMV an-
tigen and pre-emptive therapy for CMV could
prevent progression into CMV-related disease.

5. Aberrant CD3/CD7 expression in CD4+ T
cells of HTLV-1 carriers

Ohno N, Kaobayashi S, Isobe M, Tsuda M,
Uchimaru K, Tojo A

Outpatient clinic for HTLV-1 carriers is set
once a week in our department and about 200
HTLV-1 carriers visited there this year. Discrimi-
nation between asymptomatic carriers and indo-
lent ATL patients such as smoldering type-ATL
depends on morphological examination of pe-
ripheral blood films according to Shimoyama’s
criteria but it is sometimes confusing due to
morphological diversity of ATL cells. We re-
ported that ATL cells could be clearly discrimi-
nated as CD3""/CD7*" population using Flow
cytometry (FACS). To investigate that CD3/CD7
expression pattern can detect clonal expansion
of HTLV-1 infected cells in the peripheral blood
of HTLV-1 carrier, we analyzed CD3/CD7 ex-
pression on CD4+ T cells in 35 HTLV-1 carriers
using multi-color FACS. In some HTLV-1 carri-
ers, CD3""/CD7"" population was expanded
compared with non-HTLV-1 infected healthy

control. HTLV-1 proviral load was significantly
increased in these carriers who exhibited ex-
panded CD3""/CD7"" population by FACS
analysis. Morphologically this CD3""/CD7""
population sorted wusing multi-color FACS
showed nuclear abnormality. Inverse long PCR
detected major HTLV-1 infected clone in some
of these cases. These results suggested that
CD3/CD7 expression analysis using our multi-
color FACS system in HTLV-1 carriers could be
useful for detection of high risk carriers for ATL
progression.

6. Intensive chemotherapy followed by stem
cell transplantation for aggressive ATL pa-
tients.

Isobe M, Tsuda M, Ohno N, Kobayashi S, Yuji
K, Uchimaru K, Tojo A

Adult T-cell leukemia/lymphoma (ATL) is
one the intractable T cell malignancies. Mean
survival time for aggressive ATL patients
treated by LSG15 protocol, which is one of the
most effective chemotherapeutic regimens, is
only 13 months and overall survival at 3 years
is 24 percent. Several studies showed that stem
cell transplantation (SCT) including reduced in-
tensity one was promising for the treatment of
aggressive ATL. We treated 20 aggressive ATL
patients (17 acute type, 3 lymphoma type; 8
males and 12 females) by intensive combination
chemotherapy and perform stem cell transplan-
tation for feasible patients. The median age of
the patients was 59 years (range 28-75). Two
cases were refractory to chemotherapy and died
by ATL. Two cases were complicated with infec-
tion and died in partial remission. One patient
had no indication for stem cell transplantation
because of the age over 70 years. Thirteen pa-
tients already received stem cell transplantation
(1 myeloablative and 12 non-myeloablative
SCT). Disease status at SCT was as follows: 2 in
complete remission, 9 in partial remission, 2 in
progressive disease. Nine of the patients who re-
ceived SCT remain alive in complete remission
at between 48 days and 2057 days (median 434
days) after SCT. Two patients who received SCT
in progressive disease died because of early re-
lapse at 48 days and 104 days after SCT. These
results suggested promising therapeutic effect of
SCT for aggressive ATL except for the patient in
progressive disease.

7. Acute promyelocytic leukemia with adult
Down syndrome

Tsuda M, Isobe M, Kobayashi S, Yuji K, Ohno
N, Uchimaru K, Tojo A
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Down syndrome (DS) is associated with in-
creasing risk of acute myeloid leukemia (AML).
The most common subtype of AML described in
patients with DS is acute megakaryocytic leuke-
mia (AMKL)., which occur in younger than 4
years of age. The occurrence of acute promyelo-
cytic leukemia (APL) is extremely rare in DS pa-
tients. Indeed, only one case has been reported
as APL with adult DS. We here report a 23
year-old male with DS diagnosed as having
APL. The patient was referred with pancy-
topenia and pneumonia . He had no history of
transient abnormal myelopoiesis at newborn pe-
riod. His leukemic cells were CD13+, CD33+,
CD34—, with t(15; 17), +21 on cytogenetic
analysis and expressed PML/RAR-chimeric
mRNA. He showed the complication of dissemi-

nated intravascular coagulation on admission.
All-trans retinoic acid (ATRA) was started im-
mediately. As WBC count increased regardless
of starting ATRA treatment, we added a re-
duced dose of chemotherapy modified form
AML-DO05 protocol for AML with DS, in combi-
nation with ATRA because AML patients with
DS had been reported to have a high cure rate
when treated with reduced dose chemotherapy.
He went into cytogenetic complete remission af-
ter induction therapy, and molecular complete
remission during consolidation chemotherapy.
This case is valuable since APL is very uncom-
mon in DS patients. Our experience showed that
less intensive chemotherapy seemed to be effec-
tive even on APL in DS patients.

Publications

Sato A, Ooi |, Takahashi S, Tsukada N, Kato S,
Kawakita T, Yagyu T, Nagamura F, Iseki T,
Tojo A, Asano S. Unrelated cord blood trans-
plantation after myeloablative conditioning in
adults with advanced myelodysplastic syn-
dromes. Bone Marrow Transplant, 2010 Apr
19. [Epub ahead of print]

Kim DW, Banavali SD, Bunworasate U, Goh YT,
Ganly P, Huang H, Irving I, Jootar S, Goh
HG, Koh LP, Li W, Naoe T, Ng SC, Purusho-
taman V, Reksodiputro H, Shih LY, Tang JL,
Tojo A, Wang ], Wong R. Chronic myeloid
leukemia in the Asia-Pacific region: current
practice, challenges and opportunities in the

targeted therapy era. Leuk Res. 34: 1459-71,
2010

Iwanaga M, Watanabe T, Utsunomiya A,
Okayama A, Uchimaru K, Koh KR, Ogata M,
Kikuchi H, Sagara Y, Uozumi K, Mochizuki
M, Tsukasaki K, Saburi Y, Yamamura M,
Tanaka J, Moriuchi Y, Hino S, Kamihira S,
Yamaguchi K, and for the Joint Study on Pre-
disposing Factors of ATL Development inves-
tigators. Human T-cell leukemia virus type I
(HTLV-1) proviral load and disease progres-
sion in asymptomatic HTLV-1 carriers: a na-
tionwide prospective study in Japan. Blood
116: 1211-1219, 2010
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phoid fever.

Founded in 1981, Department of Infectious Diseases and Applied Immunology (DI-
DAI) started HIV clinic in 1986. In 2010, 66 new patients with HIV infection have
visited or been admitted to our hospital and 491 patients in total are currently un-
der our clinical management. The total number of in-patients with HIV-infection
aduring 2010 was 35, and about 10 beds in our ward have been constantly occu-
pied 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-

1. Treatment of and clinical research on HIV
infection and related diseases.

a. Treatment of HIV infection in IMSUT hospi-
tal: Statistical characteristics of HIV in-
fected patients in IMSUT hospital this year

Takeshi, Fujii, Tomohiko Koibuchi, Syoichi
Shimizu, Kentaro Imai, Eisuke Adachi, Toshi-
yuki Miura', Hitomi Nakamura', Michiko
Koga', Tadashi Kikuchi, Takashi Odawara,
and Aikichi lwamoto": 'Division of Infectious
Diseases, The Advanced Clinical Research Cen-
ter

66 new patients with HIV-1 infection visited
our hospital this year (from January 1 to Decem-
ber 31, 2010), and 491 patients in total are under
medical management in our outpatient clinic.
The total number of HIV-infected inpatients
during 2010 was 35. The number of total pa-
tients declined in 1997 because a part of patients
as well as medical stuffs moved to newly estab-
lished AIDS Clinical Center in International
Medical Center of Japan. However, the number
of patients started to increase again after 1998 in
accordance with Japanese statistics of HIV-
infected patients (Fig. 1). In contrast, the number
of admission has decreased since 1997 and sta-
ble over the last decade (Fig. 2) because of the
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Figure 1. Number of HIV-infected outpatients in IMSUT Hospital
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Figure 2. Number of HIV-infected inpatients in IMSUT Hospital

introduction of highly active anti-retroviral ther-
apy (HAART) which effectively suppresses the
replication of HIV. Anti-retroviral therapy has
been introduced to around 360 HIV-infected pa-
tients in our hospital, and most of their HIV vi-
ral loads have been well controlled. After one
year of HAART, the viral loads become less
than 400 copies/ml in more than 90% of pa-
tients, and their CD4 cell counts increase by ap-
proximately 200/uL in average. Consequently,
the clinical management of HIV-infected pa-
tients changed from how to treat opportunistic
infections into how to control patients with
HAART.

2. Treatments and Clinical Research of Tropi-
cal Diseases

a. Treatment of Tropical Diseases in IMSUT
hospital

Takeshi, Fujii, Tomohiko Koibuchi, Tadashi
Kikuchi*, Syoichi Shimizu, Kentaro Imai, Ei-
suke Adachi, Hitomi Nakamura', Michiko
Koga', Toshiyuki Miura'’, and Aikichi
Iwamoto'; 'Division of Infectious Diseases, The
Advanced Clinical Research Center

Dozens of important medicines essential for
treatment of tropical or parasitic diseases are not
licensed in Japan. For instance, artesunate and
injectable quinine for falciparum malaria, in-
jectable metronidazole for amebiasis, pyrimetha-
mine and sulfadiazine for toxoplasmosis, etc. are
not licensed. Research Group on Chemotherapy
of Tropical Diseases, Research on Publicly Es-
sential 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 medical institution of the re-
search group importing and providing these or-
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Table 1: List of Orphan Drugs

Generic Name Brand name Indication

Chloroquine sulfate Avloclor Malaria
Atovaquone-proguanil Malarone Malaria
Artemether-lumefantrine Riamet Malaria

Artesunate (oral, rectal) Plasmotrim Malaria

Injectable quinine Quinimax Malaria

Primaquine phosphate Primaquine Malaria (anti-relapse agent)
Injectable metronidazole Metronidazole Amebiasis

Paromomycin Humatin Amebiasis (luminal agent)
Triclabendazole Egaten Fascioliasis

Nitazoxanide Alinia Cryptosporidiosis (immunocompromised)
Sodium stibogluconate Pentostam Leishmaniasis

Miltefosine Impavido Leishmaniasis

Suramin Germanin African trypanosomiasis
Melarsoprol Arsobal African trypanosomiasis
Eflornithine Ornidyl African trypanosomiasis
Nifurtimox Lampit American trypanosomiasis
Sulfadiazine Sulfadiazine Toxoplasmosis
Pyrimethamine Daraprim Toxoplasmosis

Propamidine eye drop Brolen Eye Drop

Acanthamoeba keratitis

phan drugs if needed, and colleting clinical
data. This year, we imported and stored 19 or-
phan drugs (tablel) and distributed required
ones to 25 designated hospitals in all over Ja-
pan.

Also we have clinics for overseas travelers.
This year, more than hundred of overseas trav-
elers 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, dengue, typhoid fever, amebia-
sis, post-exposure prophylaxis of rabies and so
on.

3. Comprehensive preoperative evaluation of
patients with hemophiliac arthropathy

Tomohiko Koibuchi, Takeshi, Fujii, Syoichi
Shimizu, Kentaro Imai, Eisuke Adachi, and
Aikichi Iwamoto: 'Division of Infectious Dis-
eases, The Advanced Clinical Research Center

In collaboration with the Department of Joint
Surgery we evaluate medical status of patients
with hemophiliac arthropathy who are going to
be given surgery. The majority of hemophiliac
patients who had received factor concentrates in
the early 1980s were infected with hepatitis C
virus (HCV). A considerable percentage of them
were also infected with Human immunodefi-
ciency virus (HIV). Among the hemophiliac pa-
tients who had orthopedic surgery in 2009, 89%
were HCV-Ab-positive and 44% were HIV-
positive. Appropriate preoperative evaluation of

liver function and immunological status is es-
sential to reduce the morbidity associated with
the surgery and improve the clinical outcomes
of these patients.

We have developed a comprehensive preop-
erative assessment system with a flow chart to
evaluate the liver function and immunological
status of hemophiliac patients. The flow chart
employs several indices for evaluation, such as
CD#4 cell count, ICG retention test, prothrombin
time, fibrosis markers (type IV collagen, hyalu-
ronic acid), the finding of abdominal ultrasound
and Child-Pugh score. Enhanced abdominal CT
and/or upper gastrointestinal endoscopy are
also required when we suspect the existence of
hepatocellular carcinoma or esophageal varix.
Based on the result of these indices, our multi-
disciplinary team assesses the risks and benefits
of the surgery. The check-up system by the
multi-disciplinary team using the flow chart has
improved the care of the hemophiliac patients
undergoing surgical operations.

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

Tomohiko Koibuchi, Takeshi, Fujii, Syoichi
Shimizu, Kentaro Imai, Eisuke Adachi, Toshi-
yuki Miura', Hitomi Nakamura', Michiko
Koga', Tadashi Kikuchi', Takashi Odawara,
and Aikichi Ilwamoto": 'Division of Infectious
Diseases, The Advanced Clinical Research Cen-
ter

The Japanese guidelines for treatment of HIV-



256

infected patients have been established since
1998 with support from Ministry of Health, La-
bor and Welfare. The representatives from our
department have played critical roles in devel-
opment of the current practice guidelines in Ja-
pan. 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 up-
date the practice guidelines annually, as we
deem necessary.

The guidelines are available at http://www.
haart-support.jp/guideline.htm and used widely
by Japanese clinicians. In Japan, where the num-
ber 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.

5. Hepatitis B virus co-infection in HIV-
infected Patients in IMSUT hospital

Tomohiko Koibuchi, Takeshi, Fujii, Syoichi
Shimizu, Kentaro Imai, Eisuke Adachi, Toshi-
yuki Miura', Hitomi Nakamura’, Michiko
Koga', Tadashi Kikuchi, Takashi Odawara,
and Aikichi lwamoto": 'Division of Infectious
Diseases, The Advanced Clinical Research Cen-
ter

The rate of Hepatitis B virus (HBV) co-
infection is higher in HIV-infected patients com-
pared with that in the general population be-
cause of common transmission routes. The per-
centage of HBV surface antigen (HBsAg) posi-
tive HIV-infected patients in IMSUT hospital is
around 5%. On the other hand, HBsAg positive
rate in Japanese population is estimated 1.0%.
HBYV co-infection of HIV-infected patients accel-
erates development of cirrhosis. Prevention of
HBV infection is therefore essential for HIV-
infected patients. However, HIV-infected pa-
tients respond poorly to HBV vaccination even
if the patients” CD4 T-cell count is high. We re-
cently reported the low response rates of HBV
vaccination in HIV-infected Japanese patients;
out of 12 patients received HBV vaccination at
standard schedule (0-, 1-, 6-month) in IMSUT
hospital, only one was a responder (HBsAb =10
IU/L). Our data support that the strategy of im-
proving the efficacy of HBV vaccination in HIV-
infected patients is urgently needed.

6. Pulmonary nocardiosis caused by Nocar-
dia exalbida complicating Pneumocystis
pneumonia in a HIV-infected patient

Kentaro Imai, Tomohiko Koibuchi, Takeshi,

Fujii, Toshiyuki Miura', Hitomi Nakamura',
Michiko Koga', Tadashi Kikuchi*, Aikichi
Iwamoto', Katsukiyo Yazawa® and Tohru
Gonoi* 'Division of Infectious Diseases, The
Advanced Clinical Research Center, ‘Medical
Mycology Research Center, Chiba University,
Chiba, Japan

A 47-year-old male with optimally-controlled
type-2 diabetes mellitus and chronic hepatitis B
was admitted to a local hospital for a 1-week
history of cough and high-grade fever. He was
diagnosed with Pneumocystis pneumonia (PCP)
and Klebsiella pneumonia from a chest radio-
graph and sputum. Simultaneously, he was
found to have HIV infection with CD4 count of
76/ul. Despite alteration of treatment secondary
to the development of allergic reaction to
sulfamethoxazole-trimethoprim (TMP-SMX), the
patient was able to complete a three-week ther-
apy for PCP after switching to pentamidine
isetionate. After treatment of PCP, he was re-
ferred to our hospital for the initiation of anti-
HIV therapy. He presented with recurrent high-
grade fever for a few days prior to his initial
visit, which subsequently led to his admission.
Chest CT showed the enlargement of previously
identified infiltrate in left upper lung field, and
the sputum culture upon admission was posi-
tive for Gram-positive branching rods; the or-
ganism was later identified as Nocardia exal-
bida. Due to suflamide allergy, the patient was
treated with imipenem (IMP) and amikacin
(AMK) intravenously for seventeen days, fol-
lowed by garenoxacin (GRNX) orally for six
months without any adverse effects. The chest
infiltrate resolved completely, and he remains
stable without relapse eight months after the
completion of the therapy. Pulmonary nocardio-
sis should be considered as a differential diag-
nosis of recurring pneumonia in immunocom-
promised patients, especially in HIV-infected in-
dividuals. Oral administration of GRNX follow-
ing IMP and AMK can be as an alternative ther-
apy to TMP-SMX in cases of pulmonary nocar-
diosis caused by N. exalbida.

7. Immuune response of pandemic 2009
HIN1 influenza vaccine in HIV-1 infected
patients

Tadashi Kikuchi*, Takeshi, Fujii, Tomohiko
Koibuchi, Hitomi Nakamura', Michiko Koga',
Shouichi Shimizu, Kentaro Imai, Eisuke Ada-
chi, Toshiyuki Miura', and Aikichi lwamoto":
Division of Infectious Diseases, The Advanced
Clinical Research Center

Poor immunogenicity to seasonal influenza
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vaccine was reported in HIV-1 positive popula-
tions, owing to their impaired functions of B-
cells. However there are few reports in HIV-1
positive populations about immunogenicity of
pandemic 2009 HIN1 influenza vaccine, which
is antigenically so different from seasonal H1N1
that little immune protection exists in human
populations. We aimed to determine the im-
mune response of pandemic 2009 HIN1 influ-
enza vaccine in HIV-1 positive populations. 103
HIV-1 infected outpatients of the hospital affili-
ated to IMSUT and 17 healthy controls have re-
ceived a single dose of split pandemic HINI in-
fluenza (A/ California/ 7/ 2009) vaccine and se-

rum samples were taken before and 2 month af-
ter vaccination for neutralizing antibody (NT)
analysis. Before vaccination, 19 (18.4%) patients
and 3 (17.6%) healthy controls had NT titer >1:
16. At 2 month after vaccination, NT titers of 51
(49.5%) patients and 10 (58.8%) healthy controls
had increased at least fourfold. Geometric mean
titer (GMT) are increased 4.4 at prevaccination
to 19.2 at 2 month after vaccination in HIV-1 in-
fected patients and 4.3 to 18.8 in healthy con-
trols. The differences of neither response rate
nor GMT are statistically significant. This study
is collaborated with Division of Virology, De-
partment of Microbiology and Immunology.
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osis caused by Nocardia exalbida complicat-
ing Pneumocystis pneumonia in a HIV-
infected patient. ] Infect Chemother. in press

2. Tasaka S, Tokuda H, Sakai F, Fujii T, Tateda
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Comparison of clinical and radiological fea-
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M, Odawara T, Kikuchi T, Koibuchi T,
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print]
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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,
establishment of novel therapies using hematopoietic or mesenchymal stem cells
(HSC or MSC, respectively), and analysis of pathogenesis of hematopoietic disor-
ders, especially pediatric myelodysplastic sundrome (MDS).

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

Yasuhiro Ebihara, Shinji Mochizuki', Koh-
ichiro Tsuji; 'Division of Stem Cell Processing,
Center for Stem Cell Biology and Regenerative
Medicine

Although a standard regimen in hematopoetic
stem cell transplatation (HSCT) has been avail-
able for children with acute lymphoblastic leu-
kemia (ALL) and acute myeloid leukemia
(AML), it has not been standardized for those
with rare diseases including congenital bone
marrow failure syndrome (CBMFS) and natural
killer (NK) cell leukemia. 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 as-
sess 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
before HSCT for patients with a vulnerable nor-
mal bone marrow reserve. For patients with
Fanconi anemia, in particular, we employed a

regimen containing 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 al-
kylating  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 col-
laborative studies.

2. Cooperative clinical trial for pediatric myel-
odysplastic syndrome

Kohichiro Tsuji, Yasuhiro Ebihara, Shinji Mo-
chizuki*, Atsushi Manab€’, 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 de-
termined in a nationwide manner. On behalf of
the MDS committee of the Japanese Society of
Pediatric Hematology, we began the pathologic
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central review in 1999 and reviewed all samples
of patients suspected of having MDS. At pre-
sent, 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 wvitro cell
growth for patients with JMML using diagnostic
samples. The results showed that spontaneous
growth and hypersensitivity to granulocyte-
macrophage colony-stimulating factor (GM-CSF)
were observed 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
myelomonocytic leukemia

juvenile

Yasuhiro Ebihara, Shinji Mochizuki®, Y oshi-
toshi Ohtsuka’, Atsushi Manab¢€’, Yuji Zaike’,
Kohichiro Tsuji; *Department of Pediatrics,
Hyogo College of Medicine

JMML is a clonal myeloproliferative/myelo-
dysplastic disorder of early childhood with poor
prognosis. JMML cells are characterized by hy-
persensitivity to GM-CSF caused by continu-
ously activated GM-CSF receptor-RAS signal
transduction pathway through various molecu-
lar mechanisms, resulting in spontaneous colony
formation in vitro. Bisphosphonate zoledronic
acid (ZOL), a RAS-blocking compound, sup-
pressed colony formation from bone marrow
(BM) cells of JMML patients and normal volun-
teers without and with GM-CSF, respectively, in
a dose-dependent manner in clonal culture. At
10 uM of ZOL, however, spontaneous colony
formation decreased, but formation of granulo-
cyte (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 retained and G colony formation
was not affected in culture of normal BM cells
with GM-CSF. In suspension culture, 10 uM of
ZOL also inhibited spontaneous proliferation
and differentiation along monocyte/macrophage
lineage of JMML BM cells, but not development
of normal BM cells by GM-CSF assessed in cyto-
chemical and flow cytometric analyses. The in-
hibitory effect of ZOL on JMML cells was con-
firmed at a single-clone level, and observed
even at 3 uUM. The current result offers a novel
approach to therapy in JMML.

4. Establishment of therapy for acute leuke-
mia in adolescence and young adults

Yasuhiro Ebihara, Shinji Mochizuki', Satoshi

Takahashi®, Kohichiro Tsuji; °Division of Mo-
lecular Therapy, Advanced Clinical Research
Center

In many area of medicine adolescents are re-
garded as a discrete group with specific thera-
peutic, psychological, educational, and resource
needs. In acute leukemia age is a predictor of re-
sponse. 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 inci-
dence in each age stratum. Although there is
some segregation of favorable factors with rela-
tive youth, age usually remains an independent
factor with respect to prognosis. So far, adoles-
cents are included in pediatric or adult-oriented
treatment protocols, but it has been controver-
sial which protocol is superior to acute leukemia
in adolescence and young adults. We are now
searching the most suitable therapy for them, es-
pecially cord blood HSCT, which recently has
been shown by us to be safe and effective in
acute leukemia in adolescence and young
adults.

5. Establishment of human BM-derived MSC
for the treatment of hemophilic arthropa-
thy

Yasuhiro Ebihara, Shinji Mochizuki®, Hideyuki
Takedani®, Tokiko Nagamura-Inou€’, Shigeyuki
Wakitani’, Arinobu Tojo°, Hiromitsu Naka-
uchi®, Kohichiro Tsuji; “Department of Joint

Surgery, Research Hospital, '‘Department of
Cedl Processing and Transfusion, Research

Hospital, *Department of Orthopedic Surgery,
Osaka City University Graduate School of
Medicine, °Division of Stem Cell Therapy, Cen-
ter for Stem Cell Therapy and Regenerative
Medicine

Hemophilia is a congenital disease with a lack
of coagulation factors. Arthropathy is a major
cause of morbidity in the patients with hemo-
philia. Approximately one third of the patients
need the mobility assistance. Although the
pathogenesis of hemophilic arthropathy (HA)
still have not been precisely clarified, the de-
struction of articular cartilage is the most promi-
nent event in HA. Most surgical treatments for
HA, such as synovectomy or total joint arthro-
plasty, in Japan is performed by Department of
Joint Surgery in our hospital. So far, however,
the efficacy of the treatment has been insuffi-
cient. Recently it has been shown that BM con-
tains MSC, which can differentiate into various
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mesenchymal tissue cells, osteocytes, adipocytes
and chondrocytes. Although the mechanism by
which MSC are committed to differentiate into
each mesenchymal tissue, the environment sur-
rounding 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 ar-
ticular cartilage defect in the HA patients.

Publications

Nagamachi, A.*, Phyowai, H.*, Ma, F.*, Miya-
zaki, K., Yamasaki, N., Kanno, M., Inaba, T.,
Honda, Z., Okuda, T.,, Oda, H., Tsuji, K.,
Honda, H. A 5’untranslated region containing
the IRES element in the Runxl gene is re-
quired for angiogenesis, hematopoiesis and
leukemogenesis in a knock-in mouse model.
Dev Biol 345: 226-236, 2010. *co-first author

Funayama, K., Saito-Kurimoto. Y., Ebihara, Y.,
Shimane, Y., Nomura, H., Tsuji, K., Asano, S.
Adhesion-mediated self-renewal abilities of
Ph+ blastoma cells. Biochem Biophys Res
Commun 396: 193-198, 2010.

Ma, F., Yang, W., Tsuji, K. Regenerative medi-
cine based on human ES and iPS cells. In
Stem Cells in Medicine. Edited by Isobe K
(Transworld Research Network, Kerala), in
press.

Ma, F., Yang, W., Ebuhara, Y., Tsuji, K. Genera-
tion of blood cells from human embryonic
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press.

Ma, F.,, Gu, Y., Nishihama, N., Ebihara, Y., Tsuji,
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protocols. edited by Marton PJ, Ye K, Jin S
(Humana Press, New York), in press.
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of blood cells from human ES cells and em-
bryonic hematopoiesis. | Pediatr Biochem, in
press.
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Sakabe, S., Iwasa, A., Takahashi, K., Ishii, T.,
Gorai, T., Tsuji, K., Iwamoto, A., Kawaoka, Y.
Sero-prevalence of pandemic (HINI) 2009 in-
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search.

We participate in cutting edge science of autoimmune, rheumatic and allergic dis-
eases and novel treatments for patients with these disorders. In addition to con-
ventional drug studies aimed to improve the efficacy and safety of current thera-
pies, we are going to carry out experimental protocols of particular interest for pa-
tients not responding to conventional therapy and to perform the translational re-

I. Study on CD26 molecule in normal immune

response and in patients with immune-
mediated diseases

Osamu Hosono, Ke Ohnuma, Noritada
Yoshikawa, Hiroshi Kawasaki, Hirotoshi

Tanaka, Chikao Morimoto. (Department of
Rheumatology and Allergy), Emi kumagai,
Akiko Souta-Kuribara, (Division of Clinical
Immunology)

CD26 is a T cell costimulatory molecule as
well as an activation antigen with dipeptidyl
peptidase IV (DPPIV) enzyme activity in its ex-
tracellular region that is preferentially expressed
on memory T cells. The soluble form of CD26
(sCD26) is present in serum and recombinant
soluble CD26 can enhance peripheral blood
T cell proliferation induced by the recall anti-
gen. 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 phos-

phorylated, with linkage to NF-«kB activation,
followed by upregulation of CD86. In addition,
reduced caveolin-1 expression on monocytes in-
hibits CD26-mediated CD86 upregulation and
abrogates CD26 effect on recall antigen-induced
T cell proliferation, and immunohistochemical
studies revealed an infiltration of CD26+ T cells
in the sublining region of rheumatoid synovium
and high expression of caveolin-1 in the in-
creased vasculature and synoviocytes of the
rheumatoid synovium. Taken together, these re-
sults strongly suggest that CD26-caveolin-1 in-
teraction plays a role in the upregulation of
CD86 on recall antigen-loaded monocytes and
subsequent engagement with CD28 on T cells,
leading to antigen-specific T cell activation such
as the T-cell-mediated antigen-specific response
in rheumatoid arthritis (RA).

Currently we are focusing on the translational
research of utilization of anti-CD26 monoclonal
antibody (mAb) as well as recombinant soluble
CD26 for treatment of malignant tumors,
immune-mediated disorders and immune defi-
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ciency diseases. Hopefully we will perform
phase I/Il clinical trial utilizing humanized
CD26 mAb for the treatment of the above dis-
eases, such as malignant mesothelioma and
other CD26 positive malignant tumors soon.

a. Clinical significance of soluble CD26/
DPPIV in various disease conditions

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

Our previous studies demonstrated that
CD26-caveolin-1 interaction plays a role in the
upregulation of CD86 on recall antigen-loaded
monocytes and subsequent engagement with
CD28 on T cells, leading to antigen-specific
T cell. Possible substrates of CD26/DPPIV in-
clude several critical cytokines and chemokines.
CD26 could modulate function of several cytoki-
nes and chemokines such as RANTES (CCL5),
SDF-1o. (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 indi-
viduals, and was inversely correlated with
HIV-1 RNA, and that the in vitro addition of re-
combinant sCD26 could enhance purified pro-
tein derivative-induced lymphocyte prolifera-
tion. These DPPIV enzyme activity of sCD26 in
HIV-1-infected individuals contributes to the im-
munopathogenesis of HIV infection. Further-
more, we have shown that serum levels of
sCD26 and its specific DPPIV activity were sig-
nificantly decreased in SLE and were inversely
correlated with SLE disease activity 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 appear to be
useful as a new disease activity measure for
SLE.

We have examined sCD26 and its specific
DPPIV activity in serum of patients with inflam-
matory bowel diseases (IBD), such as Crohn’s
disease or ulcerative colitis in collaboration with
Gastrointestinal Unit, School of Medicine, Keio
University. The DPPIV activity was reduced in
patients with IBD and was significantly lower in
patients with Crohn’s disease compared to with
ulcerative colitis (P<<0.05). We are analyzing
clinical significance of sCD26/DPPIV using
clinical data. We have also measured sCD26/
DPPIV levels in sera and synovial fluid from pa-
tients with RA and found significant decrease of
serum sCD26 and its specific DPPIV activity.
These findings indicate that CD26 may be po-
tentially important for the pathophysiology of
IBD and RA. Furthermore, we have investigated
autoantibodies against CD26 in serum using
ELISA and Western blotting methods. We have

not found anti-CD26 autoantibody which could
reduce DPPIV activity so far. We plan to exam-
ine the effect of TNF-a blocking therapy (inflixi-
mab, etanercept, adalimumab), IL-6 blocking
therapy (tocilizumab) and costimulatory signal
blocking therapy (abatacept) on serum levels of
sCD26/DPPIV in patients with RA and its clini-
cal significance.

(ii) Soluble CD26/DPPIV in malignancies asso-

ciated with asbestos exposure

CD26/DPPIV is able to cleave selected bio-
logical factors to alter their functions and regu-
lates topoisomerase II o level in hematologic
malignancies, affecting sensitivity to doxorubicin
and etoposide. Expressed on various tissues,
CD26 is involved in the development of certain
human cancers. We have shown CD26 is highly
expressed on the cell surface of malignant meso-
thelioma and that a newly developed human-
ized anti-CD26 mAb has an inhibitory effect on
malignant mesothelioma cells in both in vitro
and in vivo experiments.

We examined sCD26 and its specific DPPIV
activity in serum and pleural effusion of pa-
tients with asbestosis in collaboration with
Okayama Rosai Hospital. Serum levels of sCD26
and its specific DPPIV activity was significantly
reduced in patients with both malignant meso-
thelioma and primary lung cancer associated
with asbestos exposure compared to patients
with pleural plaque. As there seems to be a rela-
tionship between pleural CD26/DPPIV and
prognosis in mesothelioma, we have done the
measurement of more samples and serial studies
to confirm their clinical significance. We are
now analyzing their clinical significance, espe-
cially their association with prognosis of meso-
thelioma.

(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. Administration of our newly developed
humanized anti-CD26 mAb might form immune
complex with sCD26, which is possible to inter-
fere measurement of 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 se-
lected another anti-CD26 mAb (9C11) which rec-
ognizes the epitope different from humanized
anti-CD26 mAb and 5F8. In clinical trial utiliz-
ing humanized CD26 mAb we could measure
serum sCD26/DPPIV without interference of ad-
ministered anti-CD26 humanized mAb.
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b. CD26-based molecular target therapy for
graft-versus-host disease in hematopoietic
stem cell transplantation

Graft-versus-host disease (GVHD) remains a
major cause of morbidity and mortality in allo-
geneic hematopoietic stem cell transplantation
(alloHSCT). In GVHD, mature donor T cells that
accompany the stem cell graft attack recipient
tissues, especially the skin, liver, gastrointestinal
tract, and lung. Therefore, all patients undergo-
ing alloHSCT receive GVHD prophylaxis to im-
pair T cell function; however, treatment to pre-
vent GVHD can be deleterious since mature do-
nor T cells play a critical role in mediating re-
constitution of the adaptive immune system. Re-
cipients of alloHSCT are thus at great risk for
infections, particularly when prolonged im-
munosuppression is required for treatment of
GVHD. Although the role of CD26/DPPIV in
GVHD needs to be studied in more detail, treat-
ment with a murine antibody against human
CD26 was reported to have an effect in patients
with steroid-resistant acute GVHD following al-
1oSCT (Bacigalupo A., et al., Acta Haematol
1985:73:185, de Meester, et al., Immunobiology
1993:188:145). To examine the efficacy of CD26-
targeting therapy in GVHD more profoundly,
we established mouse GVHD model using hu-
man peripheral blood lymphocytes (huPBL)
(xenograft GVHD mouse model; x-GVHD). Af-
ter NOD/LtSz-scid or NOD/Cg-Prkdcscidil2
rgtm1Sug/Jic mice were injected with appropri-
ate numbers of huPBL, mice show symptoms of
GVHD such as loss of weight, loss of hair, dete-
rioration of activity, and thinning of ear pads.
Histopathological examination revealed that
CD3+CD26+ human lymphocytes were infil-
trated in the skin, intestinal mucosa, salivary
gland, lung and liver of the x-GVHD mice. In
this mouse model, humanized anti-CD26 mono-
clonal antibody (mAb) was injected two weeks
later of onset of x-GVHD, and the symptoms of
GVHD were improved after ten injections of hu-
manized anti-CD26 mAb. Moreover, x-GVHD
was observed to be suppressed when human-
ized anti-CD26 mAb was prophylactically ad-
ministered. Taken together, it may be possible
that the full therapeutic potential of alloSCT will
be realized by approaches that aim to minimize
GVHD by targeting CD26-mediated T cell regu-
lation.

Il. Therapeutically targeting transcription fac-
tors

Hirotoshi Tanaka, Noritada Yoshikawa (De-
partment of Rheumatology and Allergy), Nori-
aki Shimizu, Takako Maruyama, Chikao Mori-

moto (Division of Clinical Immunology).

We are interested in the mechanism of eu-
karyotic gene expression and development of
novel therapy and/or drugs which target tran-
scriptional machineries. For this purpose, our re-
cent work is mainly focused on conditional
regulation of transcription factors including the
glucocorticoid receptor. Our recent achievement
is now been applied in clinical settings in the
Research Hospital.

a. Glucocorticoid receptor (GR) project

Glucocorticoid hormones are effective in con-
trolling inflammation and immunity, but under-
lying mechanisms are largely unknown. It has
been shown that both positive and negative
regulation of gene expression are necessary for
this process. The genes whose activity is nega-
tively modulated in the anti-inflammatory proc-
ess code for several cytokines, adhesion mole-
cules. Most of them do not carry a classical
binding site for regulation by the GR, but have
instead regulatory sequences for transcription
factors such as AP-1 or NF-«xB. Considering
various severe side effects of glucocorticoids, it
may be pharmacologically important to dissoci-
ate these negative regulatory function of the GR
from induction of genes for metabolic enzymes,
expression of which have been shown to be
positively regulated by the GR. We propose that
a certain class of compounds (surprisingly, some
of them are non-steridal chemicals) may dissoci-
ate transactivation and transrepression function
of the GR and offer opportunities for the design
of such compounds that could function more ef-
fectively as antiinflammatory drugs. In this line,
we are developing novel therapeutic strategy.
On the other hand, we have developed an effi-
cient system to screen out the target genes of
GR in glucocorticoid-responsive tissues, and are
woking with clarification of tissue-specific ef-
fects of glucocorticoids.

(i) Development of Dissociating Ligand for the
GR

The GR function could be differencially regu-
lated by ligands. We have recently shown that
not only synthetic glucocorticoids but also cer-
tain bile acids could differentially modulate GR
function. Moreover, the effects of those com-
pounds are indicated to be ascrived to the
ligand binding domain of the receptor. In this
line, we are going to isolate the dissociating
ligand that preferencially promotes transrepres-
sion function of the GR. Recently we have dem-
onstrated that certain ligands can modulate in-
terdomain communication of the GR, which will
eventually contribute to isolation of novel cate-
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gory of ligands.

On the other hand, receptor specificity is an-
other important aspect of novel GR regulator. In
this line, we have shown that cortivazol is ex-
tremely specific for GR and does not bind to
MR. We are studying the molecular basis for
this receptor specificity of the ligand using corti-
vazol as a model. Our recent microarray study
demonstrated that GR and MR have differential
role in homeostatic regulation in non-classical
corticosteroid target tissues including the heart.
Notably, collaboration with Professor Miyano’s
laboratory greatly contributed to development
of this program.

(ii) Molecular biology of small nuclear RNA

binding protein HEXIM1

Expression of HEXIM1 is induced by treat-
ment of vascular smooth muscle cells with a dif-
ferentiation inducer hexamethylane bisaceta-
mide. It is shown that HEXIM1 binds 7SK
snRNA and inhibits P-TEFb-mediated transcrip-
tional elongation process. On the other hand, we
have found that HEXIM1 directly associates
with the GR in the absence of 7SK and represses
GR-mediated transcription. We are currently
working on regulation of HEXIM1 expression,
physiological role of HEXIM1 in GR action. In-
deed, HEXIM1 has differential roles in gene
regulation in a context and gene specific fashion.
We have recently characterized that HEXIM1
may play an important role in tissue-specific
regulation of glucocorticoid-mediated gene ex-
pression. Physiological significance of HEXIM1
is being studied using newly generated trans-
genic mice.

(iii) Molecular biology of small nuclear RNA

binding protein HEXIM1

We performed target gene identification and
clarification of their biological significance in
cardiac muscles and skeletal muscles.

1. The elucidation of tissue-specific target genes
of GR action is difficult, since the GR overlaps
functionally with the mineralocorticoid recep-
tor (MR) at the level of ligand-binding speci-
ficity, and most metabolically active organs,
including the heart, express substantial levels
of both GR and MR. Endogenous glucocorti-
coid-namely, cortisol in humans and corti-
costerone (COR) in rodents-binds to both the
GR and the MR with comparable affinity. In
the absence of 11B-hydroxysteroid dehydroge-
nase 2, which converts the glucocorticoid to
inactive metabolites, the intramyocardial con-
centration of glucocorticoid reflects the free
concentration in plasma, which is 1,000-fold
higher than that of the mineralocorticoid al-
dosterone (ALD). Therefore, it seems likely
that glucocorticoid rather than mineralocorti-
coid occupies the MR and influences the

proinflammatory response after myocardial
infarction. Thus, it is crucial to clarify the GR-
specific target genes independently of the
functional redundancy with MR. Recently, we
performed DNA microarray analysis to evalu-
ate the changes in gene expression profiles in
neonatal rat cardiomyocytes after stimulation
with COR, the GR-selective agonist cortivazol
(CVZ), or ALD. Unexpectedly, we found that
the expression of genes that encode 2 key
enzymes in a common pathway of
prostaglandin biosynthesis were upregulated
by glucocorticoids via the GR in cardiomyo-
cytes: phospholipase A2 group IVA (Pla2g4a;
encoding cytosolic calcium-dependent phos-
pholipase A2 [cPLA2]), which belongs to the
class of cPLA2s that preferentially cleave ara-
chidonic acid from membrane phospholipids;
and prostaglandin-endoperoxide synthase 2
(Ptgs2; encoding COX2), which converts ara-
chidonic acid into PGH2. Importantly, ALD
did not have similar stimulatory effects on
these genes. The induction of Pla2g4a and
Ptgs2 by GR is specific for cardiomyocytes,
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
cardiomyocytes after exposure to glucocorti-
coids and to clarify the roles of these products
in cardiac physiology. Among the genes for
PGH2 isomerases, expression of Ptgds, which
encodes lipocalin-type prostaglandin D syn-
thase (L-PGDS), was selectively upregulated
by a GR-specific ligand. Consistent with this
result, PGD2 was the most prominently in-
duced prostaglandin by GR-specific ligand
stimulation of cultured cardiomyocytes and in
vivo hearts. Using isolated Langendorff-
perfused hearts and cultured cardiomyocytes,
we demonstrate that the activation of
L-PGDS-mediated production of PGD2 was
crucial for the cardioprotection against ische-
mia/reperfusion conferred by glucocorticoid-
GR signaling. Our results suggest what we
believe to be a novel interaction between
glucocorticoid-GR  signaling and the arachi-
donic acid cascade-mediated cardiomyocyte
survival pathway.

. Muscle comprises ~40% of body mass and

contributes not only to the structure and
movement of the body but also to nutrient
storage and supply. In adult mammals, skele-
tal muscle hypertrophy/atrophy is character-
ized by an increase/decrease in the size (as
opposed to the number) of individual myofi-
bers, respectively. The control of muscle mass
is believed to be determined by a dynamic
balance between anabolic and catabolic proc-
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esses (Hoffman and Nader, 2004). Mammalian
target of rapamycin (mTOR) is a crucial com-
ponent of the anabolic machinery for protein
synthesis. mTOR consists of two complexes:
mTORC1, which includes Raptor, signals to S
6K and 4E-BP1, controls protein synthesis,
and is rapamycin sensitive; and mTORC2,
which includes Rictor, signals to Akt, and is
rapamycin insensitive. mTORCI integrates
four major signals: growth factors, energy
status, oxygen, and amino acids, especially
branched-chain amino acids (BCAA). Proto-
typically, insulin/IGF-1 activates mTOR via
the PI3K-Akt pathway. It is currently consid-
ered that mTORC1, and not mTORC2, is es-
sential for the maintenance of muscle mass
and function. Protein degradation in skeletal
muscle cells is essentially mediated by the ac-
tivity of two conserved pathways: the
ubiquitin-proteasomal  pathway and the
autophagic/lysosomal pathway (Sandri, 2008).
The ubiquitin-proteasomal pathway is respon-
sible for the turnover of the majority of sol-
uble and myofibrillar muscle proteins. The ac-
tivity of this pathway is markedly increased
in atrophying muscle due to the transcrip-
tional activation of a set of E3 ligase-encoding
genes, e.g., atrogin-1 and MuRF1 (Glass, 2003,
Sandri et al.,, 2004). Autophagy also plays an
important role in the degradation of skeletal
muscle, and is indicated to be a consequence
of an ordered transcriptional program involv-
ing a battery of genes, e.g.,, LC3 and Bnip3
(Mizushima et al., 2008). These positive and
negative pathways are balanced in a highly
coordinated manner for the determination of
myofiber size and total muscle volume; how-
ever, distortion of this balance with a relative
increase in degradation results in the general-
ized decrease of myofiber size and muscle at-
rophy (Hoffman and Nader, 2004). Pioneering
studies demonstrated that muscle atrophy is a
result of active processes that are transcrip-
tionally controlled through the expression of a
particular gene set; the forkhead box O
(FoxO) transcription factors are common com-
ponents of a number of atrophy models and
act as critical liaison molecules for protein
degradation and autophagy via the transcrip-
tional regulation of, for example, atrogin-1,
MuRF1, LC3, and Bnip3 (Mammucari et al.,
2007; Sandri et al., 2004; Stitt et al., 2004; Zhao
et al.,, 2007). In clear contrast, it is evident that
each disease has proper signaling pathways
to FoxOs and that other components of the
cellular machinery often participate in the
progression of atrophy (Moresi et al., 2010;
Suzuki et al., 2007). Therefore, for the devel-
opment of therapies against muscle atrophy,

it should be addressed how the transcrip-

tional program triggered by a particular atro-

phy pathway is orchestrated and how the bal-
ance of muscle protein synthesis and degrada-
tion is distorted in each disease.

Typically, glucocorticoid-induced muscle atro-
phy is characterized by fast-twitch type II glyco-
lytic muscle fiber loss with reduced or no im-
pact on type I fibers. The mechanism of such fi-
ber specificity is yet unknown. Previous reports
suggested that the glucocorticoid-GR system has
anti-anabolic and catabolic effects and promotes
degradation via the induction of a set of genes
including atrogin-1, MuRF1, and myostatin
(Menconi et al., 2007; Schakman et al., 2008). Al-
though the involvement of FoxO transcription
factors is reported in the gene regulation of
atrogin-1 and MuRF1 under the presence of ex-
cess glucocorticoids (Sandri et al., 2004; Stitt et
al., 2004), the biochemical role of GR in the tran-
scriptional regulation of muscle tissue has not
yet been determined. Therefore, we investigated
how GR-mediated gene expression coordinately
modulates anti-anabolic and catabolic actions to
understand the functional coupling of metabo-
lism and volume regulation in muscle.

We identified REDD1 and KLF15 genes as di-
rect targets of GR. REDD1 is known to be in-
duced by various stressors, including glucocorti-
coid, and to inhibit mTOR activity via the se-
questration of 14-3-3 and the increase of TSC1/2
activity (Wang, et al, 2006, DeYoung et al,
2008). We clearly identified the functional GRE
via the promoter analysis of REDD1 gene. On
the other hand, KLF15 is a recently discovered
transcription factor that is involved in several
metabolic processes in skeletal muscle; e.g., KLF
15 transcriptionally upregulates the gene expres-
sion of branched-chain aminotransferase 2
(BCAT2), a mitochondrial enzyme catalyzing the
first reaction in the catabolism of BCAA to ac-
celerate BCAA degradation and alanine produc-
tion in skeletal muscle (Gray et al., 2007). More-
over, phenotypic analysis of cardiac-specific KLF
15 knockout mice revealed marked left ventricu-
lar hypertrophy, indicating the negative regula-
tory role of KLF15 on muscle mass (Fisch et al.,
2007). We here demonstrated that KLF15 partici-
pates in muscle catabolism via the transcrip-
tional regulation of atrogin-1 and MuRF1. More-
over, KLF15 affects mTOR through BCAA deg-
radation and negatively modulates myofiber
size. mTOR activation inhibits GR-mediated
transcription by suppressing GR recruitment
onto target genes, strongly suggesting a mutu-
ally exclusive crosstalk between mTOR and GR.
Pharmacological activation of mTOR with
BCAA attenuated GR-mediated gene expression,
leading to the substantial restoration of muscle



267

in glucocorticoid-treated rats. We, therefore, in-
dicate the critical importance of the interaction
of GR and mTOR in the regulation of
metabolism-volume coupling in skeletal muscle.

Il. Clinical Trial
Osamu Hosono, Ke Ohnuma, Noritada
Yoshikawa, Hiroshi Kawasaki, Hirotoshi

Tanaka, Chikao Morimoto

We have participated a phase I/2a clinical
trial of humanized anti-NGF mAb (Osamu
Hosono as principal investigator in our hospital)
and a post marketing survey (Humira: adalimu-
mab). The phase 1/2a clinical trial is a random-
ized, placebo-controlled, double blind, multicen-
ter study of the safety, tolerability, efficacy and
pharmacokinetics in Japanese patients with os-
teoarthritis of the knee. We registered 10 os-
teoarthritis patients and finished 4 cases for
evaluation (6 cases were dropped out).

We have participated post marketing survey
of biologics for treatment of rheumatoid arthritis
(Remicade, Enbrel and Humira) so far. The post
marketing survey of Humira finished in 2010.
We are going to participate SECURE (Safety of
Biologics in Clinical Use in Japanese Patients
with Rheumatoid Arthritis in the Long Term)
study.

IV. Case Reports

Osamu Hosono, Ke Ohnuma, Noritada
Yoshikawa, Hiroshi Kawasaki, Hirotoshi
Tanaka, Chikao Morimoto (Department of
Rheumatology and Allergy), Naoki Oyaizu (De-
partment of Laboratory Medicine)

Microscopic polyangiitis initiated with liver
dysfunction, calf pain and fever of unknown
origin.

We report a case of microscopic polyangiitis
(MPA), presenting onset with a spiking fever,
liver/biliary dysfunction without jaundice and

calf pain without elevation of serum creatine
phosphokinase. During 1 month of careful ex-
aminations for initial diagnosis, the patient de-
veloped renal dysfunction and pulmonary hem-
orrhage. Based on the results of positive MPO-
ANCA, renal and pulmonary involvements, the
patient was diagnosed with MPA and treated
with high-dose prednisolone and oral cyclo-
phosphamide. Soon after initiation of the treat-
ment, symptoms such as fever, calf pain, liver/
biliary dysfunction and renal dysfunction disap-
peared with decrease of MPO-ANCA titer to the
normal level.

V. Participation in Medical Genome Science
Program and Global COE Program “Center
of Education and Research for the Ad-
vanced Genome-Based Medicine”

Satoshi Iwata (Division of Clinical Immunol-
ogy), Noritada Yoshikawa, Kel Ohnuma, Hiro-
shi Kawasaki, Osamu Hosono, Hirotoshi
Tanaka, Chikao Morimaoto.

We participate in Medical Genome Science
Program/Global COE Program. The courses are
“Introduction of Medicine and Medical Ethics”
and “Experience and Practice of Medicine”, es-
pecially arranged for non-M.D. students. The
former is a series of lectures drawing outline of
Medicine (history, internal medicine, surgery,
nursing, nutrition, medication, translational re-
search, and medical ethics), and the latter is a
weekly practice aiming to make attendants to
get experienced in practical Medicine while
rounding at the Research Hospital of the Insti-
tute of Medical Science. The attendants are sup-
posed to visit Department of Radiology, Labora-
tory Medicine, Blood Transfusion, Surgical Cen-
ter, Nursing Quarters, as well as the patient
round in Department of Hematology/Oncology
and Department of Advanced Medical Science/
Infectious Disease and Applied Immunology/
Rheumatology and Allergy. We especially thank
all the people working in the Research Hospital
of the Institute of Medical Science.
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Our department was established for the application of human genome information
in clinics. As a research project, we are working on the development of a diag-
nostic system for Lynch syndrome or hereditary non-polyposis colorectal cancer
(HNPCC). In our earlier study, we took a part of genetic testing in the collabora-
tive research project, “Registration and diagnosis of Japanese HNPCC patients”.
Using the data obtained in the project, we are now developing an algorithm to
identify those who are at a high risk to Lynch syndrome. To apply the system, we
opened an outpatient clinic for hereditary colorectal cancer patients.

1. Evaluation of pathogenicity of mutations in
the splice-acceptor/donor sites of HNPCC-
responsible genes

Hiromu Naruse, Kiyoshi Yamaguchi, Yusuke
Nakamura’, Yoichi Furukawa: ‘Laboratory of
Molecular Medicine, Human Genome Center,
IMSUT

Hereditary non-polyposis colorectal cancer
(HNPCC) is an autosomal dominant hereditary
disease accompanied by tumors arising mainly
in the colon and other HNPCC-associated or-
gans, such as stomach, renal pelvis, and en-
dometrium. We earlier performed genetic analy-
ses of MSH2, MLH1, and MSH6, three responsi-
ble genes for HNPCC, as a collaborative project
of registration and diagnosis of Japanese
HNPCC patients conducted by Japanese Study
Group for Colorectal Cancer. A total of 131 fa-
milial colorectal cancer patients who fulfilled the
modified Amsterdam’s II criteria were regis-
tered, and the frequency of HNPCC