233

Research Hospital

Department of Medicine

(Department of Hematology/Oncology)
PR (il i i 55 PO R

Professor

Associate Professor
Associate Professor
Clinical Associate
Clinical Associate
Clinical Associate
Clinical Associate
Clinical Associate
Clinical Associate

Arinobu Tojo, M.D., D.M.Sc. E/ Q- e e S N S <]
Satoshi Takahashi, M.D., D.M.Sc. Wi#ds BErdt w5 A8
Kaoru Uchimaru, M.D., D.M.Sc. gz Bt N
Jun Ooi, M.D. By F X H
Akira Tomonari, M.D., D.M.Sc. By F Bt K K
Yasushi Soda M.D., D.M.Sc. By F BEedL B
Koichiro Yuji M.D., D.M.Sc. B F Ryt % o R—
Nobuhiro Ohno B F N G
Nobuhiro Tsukada M.D., D.M.Sc. By F EFEAt B H B

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-
ciliies. 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 100 cases of unrelated cord blood transplantation (uCBT) for adult
patients, which appears a distinguished experience in the world. Recent advances
in identification of signaling molecules activated in a tumor-specific manner or as-
sociated with tumor-specific genomic recombination have disclosed many candi-
date therapeutic targets in tumors. In the field of hematological malignancies, we
have already experienced remarkable clinical efficacies of imatinib mesylate, an
ABL kinase inhibitor, for CML as well as rituximab, a chimeric anti-CD20 monoclo-
nal antibody for B cell lymphoma. We extensively apply these molecular targeted
therapies for in- and out-patients and are to be involved in clinical trial of newly
developed agents.

1. Pancreatic Hyperamylasemia and Hyperli-
pasemia in Association with Cytomega-
lovirus Infection following Unrelated Cord
Blood Transplantation for Acute Myeloge-
nous Leukemia.

Tomonari A, Takahashi S, Ooi J, Tsukada N,
Konuma T, Tojo A

Cytomegalovirus (CMV)-associated pancreati-

tis is rare after allogeneic hematopoietic stem
cell transplantation (SCT). We describe a patient
who developed pancreatic hyperamylasemia
and hyperlipasemia in association with CMV in-
fection after cord blood transplantation (CBT). A
31-year-old man with acute myelogenous leuke-
mia underwent CBT. A neutrophil count consis-
tently greater than 500/mul was achieved on
day 21. Positive results for CMV antigenemia on
days 35 and 67 prompted 2 courses of preemp-
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tive therapy with ganciclovir or foscarnet. The
CMV antigenemia value again became positive
on day 134. On day 141, serum amylase and li-
pase activities markedly increased to 1221 IU/L
and 894 TU/L, respectively. The patient had no
abdominal symptoms. Ultrasonography and
computed tomography results showed no ab-
normalities of the pancreas. A diagnosis of pos-
sible pancreatitis was made. After the initiation
of foscarnet therapy, the CMV antigenemia re-
sults soon became negative, and serum amylase
and lipase activities returned to normal. There-
fore, CMV infection was considered to play a
major role in the development of pancreatic hy-
peramylasemia and hyperlipasemia in our pa-
tient. The present report indicates that CMV in-
fection should be included in the differential di-
agnosis for patients with pancreatic hyperamy-
lasemia after SCT.

2. Posttransplantation engraftment and safe-
ty of cord blood transplantation with grafts
containing relatively low cell doses in
adults.

Takahashi S, Ooi J, Tomonari A, Konuma T,
Tsukada N, Tojo A

The cell dose of a graft is a critical determi-
nant of hematopoietic recovery and survival fol-
lowing unrelated cord blood transplantation.
Most studies have found that the minimum ac-
ceptable nucleated cell dose should be between
1.5X10" and 2.0X10" nucleated cells per kilo-
gram of body weight to reduce the time to
myeloid recovery and increase the probability of
engraftment. For some patients who have indi-
cations for hematopoietic cell transplants and
for whom no other graft source except cord
blood is available, it is difficult to decide whe-
ther they can receive cord blood grafts contain-
ing lower cell doses. In our study, patients who
received cord blood grafts containing 1.0X10” to
2.0X10 cells/kg (n=7) exhibited slower neutro-
phil and platelet recoveries compared with pa-
tients who received grafts containing total nucle-
ated cell doses of 2.0X10” cells/kg and above (n
=93); however, 4 of those low-cell-dose recipi-
ents survived with a longer follow-up. Based on
these preliminary results, cord blood grafts con-
taining less than 2.0 X 10" cells/kg may be useful
for cases where no grafts with higher cell doses
or other stem cell sources are available.

3. Hemorrhagic cystitis in adults after unre-
lated cord blood transplantation in Japan -
single institution experiences-

Tomonari A, Takahashi S, Ooi J, Tsukada N,

Konuma T, Ohno N, Uchimaru K, Tojo A

Hemorrhagic cystitis (HC) is the main compli-
cation after hematopoietic stem cell transplanta-
tion (SCT). Adenovirus (AdV) is the leading
cause of late-onset HC after SCT in Japan. The
incidence and outcome of HC were studied in
77 adults who underwent unrelated cord blood
transplantation (CBT). Thirty-two patients devel-
oped HC in a median of 19 days (range, 11-170
days) after CBT. The cumulative incidence of
HC was 41.8% at 1 year. Ten patients devel-
oped gross hematuria. The cumulative incidence
of moderate-to-severe HC was 13.2% at 1 year.
Only 1 patient developed severe HC; AdV was
detected in a urine sample from that patient.
AdV was also detected in a urine sample from
another patient with moderate HC after CBT.
AdV in both patients was identified as AdV
type 11. The cumulative incidence of AdV-
induced HC was 2.8% at 1 year. The incidence
of AdV-induced severe HC after CBT may be
relatively low among Japanese adults. The role
of other viruses, including BK virus, in the
pathogenesis of HC after CBT needs to be exam-
ined.

4. Comparative single-institute analysis of
cord blood transplantation from unrelated
donors with bone marrow or peripheral
blood stem cell transplantation from re-
lated donors in adult patients with hemato-
logical malignancies after myeloablative
conditioning regimen.

Takahashi S, Ooi J, Tomonari A, Konuma T,
Tsukada N, Tojo A

We studied the clinical outcomes of 171 adults
with hematological malignancies who received
unrelated cord blood transplantation (CBT) as a
primary unrelated stem cell source (n=100), or
bone marrow transplantation (BMT) or periph-
eral blood stem cell transplantation (PBSCT)
from related donors (n=71, 55 BMT and 16
PBSCT). All patients received myeloablative
regimens including 12 Gy of total body irradia-
tion. We analyzed the hematological recovery,
risks of graft-versus-host disease (GVHD),
transplant-related mortality (TRM) and relapse,
and disease-free survival (DFS) using Cox pro-
portional hazards models. Significant delays in
engraftment occurred after CBT; however, over-
all engraftment rates were almost the same for
both grafts. The cumulative incidences of grades
III to IV acute and extensive type chronic
GVHDs among CBT recipients were signifi-
cantly lower than those among BMT/PBSCT re-
cipients. Multivariate analysis demonstrated no
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apparent differences in TRM (9% in CBT and 13
% in BMT/PBSCT), relapse (17% in CBT and 26
% in BMT/PBSCT) and DFS (70% in CBT and
60% in BMT/PBSCT) between both groups.
These data suggest that unrelated cord blood
could be as safe and effective a stem cell source
as related bone marrow or mobilized peripheral
blood for adult patients when it is used as a pri-
mary unrelated stem cell source.

5. Varicella-zoster virus encephalitis in a pa-
tient undergoing unrelated cord blood
transplantation for myelodysplastic synd-
rome-overt leukemia.

Fukuno K, Tomonari A, Takahashi S, Ooi J,
Tsukada N, Konuma T, Tojo A

Varicella-zoster virus (VZV) infection of the
central nervous system (CNS) is rare after hema-
topoietic stem cell transplantation (SCT). Here,
we describe the first patient who developed
VZV encephalitis after cord blood transplanta-
tion (CBT). A 35-year-old man with myelodys-
plastic syndrome-overt leukemia underwent
CBT. On day +23, a neutrophil count consis-
tently greater than 0.5X10°/1 was achieved. On
day +42, 1 mg/kg/day of prednisolone therapy
was initiated for grade IIl acute graft-versus-
host disease (GVHD). Then, the dose of predni-
solone was slowly reduced. For exacerbation of
chronic GVHD, the dose of prednisolone was
again increased to 1 mg/kg/day on day +231.
On day +265, localized cutaneous zoster in the
left thoracic region occurred, but soon resolved
after acyclovir therapy. On day +309, he sud-
denly developed diplopia. Subsequently, right
facial palsy and hearing impairment occurred.
No skin rash was observed. Magnetic resonance
imaging (MRI) scans revealed multifocal abnor-
mal high-signal intensity in the CNS. A high
level of VZV DNA was detected in a cerebrospi-
nal fluid specimen. He was diagnosed with VZV
encephalitis. Acyclovir was given intravenously
for 40 days. Four months after the onset, the
neurologic symptoms had incompletely re-
solved. MRI scans showed substantial resolution
but with mild residual lesions. The present re-
port indicates that VZV should be considered as
a possible causative agent in patients who de-
velop multifocal neurologic symptoms of the
CNS after SCT.

6. Early-onset thyrotoxicosis after unrelated
cord blood transplantation for acute mye-
logenous leukemia.

Konuma T, Tomonari A, Takahashi S, Ooi J,
Tsukada N, Tojo A

Thyroid dysfunction is a common complica-
tion after allogeneic hematopoietic stem cell
transplantation (SCT). However, thyrotoxicosis
as defined by elevated serum free thyroxine (FT
4) or free triiodothyronine (FI3) levels together
with low thyroid-stimulating hormone (TSH)
levels is rare after SCT. Here we described two
patients who developed thyrotoxicosis within
the first 50 days after unrelated cord blood
transplantation (CBT). Patient 1 is a 32-year-old
woman with acute myelogenous leukemia
(AML)-M5a who underwent CBT. On day 41,
she developed tachycardia. On day 48, FI4 in-
creased to 2.2 ng/dl and TSH was suppressed
to less than 0.1 IU/ml. Anti-thyroid peroxidase
antibody was positive. On day 83, FT4 sponta-
neously decreased to 1.4 ng/dl. Patient 2 is a 42-
year-old man with AML-M4 who underwent
CBT. On day 42, he developed tachycardia. On
day 48, FI3 increased to 4.75 pg/ml and TSH
was suppressed to 0.02 IU/ml. Anti-thyroid per-
oxidase antibody was positive. Eight months af-
ter CBT, his thyroid function spontaneously re-
turned to normal. The presence of anti-thyroid
peroxidase antibody suggested that immune-
mediated reactions might be associated with the
development of thyrotoxicosis after CBT in our
patients. The present study shows that thyro-
toxicosis can occur during very early periods af-
ter CBT.

7. Cord blood transplantation for acute
myelogenous leukemia using a condition-
ing regimen consisting of granulocyte
colony-stimulating factor-combined high-
dose cytarabine, fludarabine, and total
body irradiation.

Tomonari A, Takahashi S, Ooi J, Tsukada N,
Konuma T, Tojo A

The cytotoxic effect of cytarabine (Ara-C) on
myeloid leukemic cells is enhanced by concomi-
tant use of granulocyte colony-stimulating factor
(G-CSF) in vitro. The feasibility of a conditioning
regimen consisting of G-CSF-combined 24 g/m’
Ara-C, 90 mg/m’ fludarabine, and 12 Gy total
body irradiation was studied for five patients
with acute myelogenous leukemia in cord blood
transplantation (CBT). Graft-versus-host disease
(GVHD) prophylaxis consisted of cyclosporine
and methotrexate. After the conditioning regi-
men, 2.48X10°/kg (2.28 to 3.53) of cord blood
nucleated cells was infused. Neutrophil counts
consistently greater than 0.5X10°/1 was achie-
ved 24 days (22 to 32) after CBT. Grade I stoma-
titis and gastrointestinal toxicities occurred in all
patients. Grades I and II acute GVHD occurred
in one and four patients, respectively, which re-
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solved without steroid therapy. Sepsis and as-
pergillosis occurred in two and one patients, re-
spectively. All patients were alive without leu-
kemia relapse at a follow-up of 15 months (12 to
43) after CBT. This conditioning regimen could

avoid the toxicities of high-dose cyclophos-
phamide but might enhance the cytotoxic effect
of Ara-C. Large-scale studies will be needed to
determine the efficacy and safety of the condi-
tioning regimen in CBT.
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Founded in 1981, Department of Infectious Diseases and Applied Immunology (DI-
DAI) started HIV clinic in 1986. In 2006, 41 new patients with HIV infection have
visited or admitted our hospital and, in total, 313 patients are currently under our
clinical management. The total number of in-patients during 2006 was 46, and 5-7
beds for HIV-infected patients in infectious disease ward have been occupied.
Since the number of the staff members of DIDAI is too small to care both out-
patients and in-patients, members of the Division of Infectious Diseases (DID) 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 infec-
tious diseases such as malaria and typhoid fever.

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

Tetsuya Nakamura, Takashi Odawara, Takeshi
Fujii', Tokiomi Endoh, Jun Takeda', Takeshi
Matsumura', Mieko Goto', Tomohiko Koibu-
chi', Mutsuo Iga’, Takuya Maeda’, and Aikichi
Iwamoto"’: 'Department of Infectious Diseases,
International Research Center for Infectious
Diseases

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

As of the end of 2006, 41 new patients with
HIV-1 infection visited our hospital this year
(from January 1 to December 20), and 313 pa-
tients in total are under medical management in

our outpatient clinic. As shown in the figure 1,
the number of total patients declined in 1997 be-
cause a part of patients as well as medical stuffs
moved to newly established AIDS Clinical Cen-
ter in International Medical Center of Japan.
However, the number of patients started to in-
crease again after 1998 in accordance with Japa-
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Figure. 1. Number of HIV-infected patients in
IMSUT Hospital
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nese statistics of HIV-infected patients. In con-
trast, the number of admission has decreased
since 1997 because of the introduction of highly
active anti-retroviral therapy (HAART) which
effectively suppresses the replication of HIV. Af-
ter one year of HAART, the viral loads become
undetectable in more than 90% of patients, and
their CD4 counts increase by approximately 200
/microL in average. Consequently, the clinical
management of HIV-infected patients changed
from how to treat opportunistic infections into
how to control patients with HAART.

b. AIDS-related cerebral toxoplasmosis

Most toxoplasmic encephalitis is opportunistic
infection complicated with the acquired immu-
nodeficiency syndrome (AIDS) and immunosup-
pressive conditions. The diagnosis of this dis-
ease is difficult because of the incompetence of
the serological examination for the immunocom-
promised patients. Although the direct detection
method for the pathogen by polymerase chain
reaction (PCR) using the cerebrospinal fluid
(CSF) has high specificity, the sensitivity of this
method is insufficient for the definitive diagno-
sis. We, therefore, have to synthetically diagnose
with clinical symptoms, signs, laboratory data
neuroradiological images and the response to
anti-toxoplasmosis therapy.

This year, we reported our experience of an
unique MR imaging finding of toxoplasmic en-
cephalitis in an AIDS patient and emphasized
the hyperintense foci on T1l-weighted MR im-
ages can be one of the pathognomonic MR im-
ages of this disease (2).

«Case Report> A 44-year-old man with distur-
bance of consciousness and respiratory insuffi-
ciency admitted to our hospital in April 2005.
His consciousness had been rapidly deteriorated
and he developed coma 2 to 3 days before hos-
pitalization. Serological tests of HIV antibodies
and Toxoplasma gondii 1gG antibody were posi-
tive, but the T. gondii IgM antibody was not de-
tected. The concentration of HIV RNA in plasma
was 120,000 copies/ml and the CD 4 cell count
was 8/mm’. The chest X-ray showed bilateral
ground glass shadow and Pneumocystis jiroveci
(carinii) was detected from bronchoalveolar lav-
age (BAL) fluid. CSF showed mild elevated pro-
tein level of 65 mg/dl and pleocytosis, and the
opening pressure was over 300mmH.O. No ma-
lignant cells or microorganisms were detected.
T. gondii Bl-gene fragment was detected by PCR
using CSF, therefore, the diagnosis of an AIDS
case with toxoplasmic encephalitis was made.
MRI of the brain showed multiple high intensity
lesions on T2-weighted image and the corre-
sponding T1-wighted image showed low inten-

sity lesions. Contrast enhanced T1-weighted im-
ages showed multiple nodular and ring en-
hancement lesions. The chemotherapy with
Trimethoprim / Sulfamethoxazole (TMP /SMX)
was very effective and the patient’s conscious-
ness level was improved gradually. P. jiroveci
pneumonia was also cured. MR imaging after 4
weeks of treatment demonstrated that the multi-
ple nodular lesions on T1 and T2-weighted im-
ages had significantly been reduced. After 8
weeks of treatment, the contrast enhanced T1-
weighted images showed only residual small le-
sions without contrast enhancement. Interest-
ingly, the hypersignal intensity foci appeared at
bilateral basal ganglia obviously after 2 weeks
treatment on the non-enhanced T1-weighted im-
ages. Corresponding computed tomography
(CT) image didn’t show hemorrhagic or calcified
densities. These T1 hypersignal intensity foci re-
gressed gradually along with anti-toxoplasmic
chemotherapy in proportion to other mass le-
sions. The T2*(star)-weighted image, which can
detect the hemosiderin deposition as hypointen-
sity lesion, operated after 12 weeks of treatment
showed no hypointensity at corresponding T1
hypersignal intensity foci on basal ganglia. We
concluded that the toxoplasmic encephalitis
showed the hypersignal intensity foci on T1-
weighted MR imaging without hemorrhage or
calcification.

Toxoplasmic encephalitis of this case was di-
agnosed with the highly specific PCR and con-
firmed by the response to anti-toxoplasmosis
therapy. Brain-MRI revealed unusual findings, T
1 hypersignal intensity foci, accompanied typical
multiple high intense lesions on T2-weighted
image during the treatment. These unique MR-
findings have been reported on only a few cases
of non HIV/AIDS-related toxoplasmic encepha-
litis. Terada and colleagues reported a case of
toxoplasmic encephalitis after stem cell trans-
plantation with T1 hypersignal intensity foci.
Autopsy revealed the disseminated toxoplasmo-
sis, and coagulative necrosis without hemor-
rhage or calcification was revealed at corre-
sponding T1 hypersignal intensity foci by neuro-
pathological study. In another post bone mar-
row transplantation case, inflammatory and vas-
cular changes without hemorrhage appeared to
be the cause of iso or hypersignal intensity rings
by the stereotactic biopsy of T1 hypersignal in-
tensity foci. On the other hand, Navia and col-
leagues demonstrated that the T1 hypersignal
intensity foci were cased by coagulative necrosis
with lipid-laden macrophages. The pathophysi-
ological and neuroradiological mechanisms to
create these MRI findings are far from clear yet.
The reason why the T1 hypersignal intensity
foci tend to localize in the basal ganglia is not
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clear either.

CNS lymphoma, which is important for dis-
tinction from toxoplasmic encephalitis, shows T1
hypo-isosignal intensity foci and never shows T
1 hypersignal intensity foci except subacute
hemorrhage with hypervascular CNS lympho-
ma. However, the CT imaging and T2* (star)-
weighted MR imaging can simply distinguish it
from the toxoplasmic T1 hypersignal intensity
foci without hemorrhage or calcification. We re-
ported here the unique MRI finings, T1 hyper-
signal intensity foci, without hemorrhage or cal-
cification on HIV/AIDS-related toxoplasmic en-
cephalitis. It will be helpful for the diagnosis of
toxoplasmic encephalitis and may be a pathog-
nomonic finding.

2. Treatments and Clinical Research of Tropi-
cal Diseases

Tetsuya Nakamura, Takashi Odawara, Takeshi
Fujii', Tokiomi Endoh, Jun Takeda', Takeshi
Matsumura', Mieko Goto', Tomohiko Koibu-
chi', Mutsuo Iga’, Takuya Maeda’, and Aikichi
Iwamoto"’: 'Department of Infectious Diseases,
’International Research Center for Infectious
Diseases

a. Treatment of Tropical Diseases in IMSUT
hospital: Statistical characteristics of HIV-
infected patients in IMSUT hospital this
year

This year, 89 travellers visited our clinic for
consultation or treatment of tropical diseases.
Forty-two of 89 visited clinic before travel for
prescription of malaria prophylaxis (24 tre-
vallers), vaccination (14 trevallers) and other
general consultation (4 travellers). Forty-seven
travellers visited clinic after travel because of
sickness, and we diagnosed and treated 6 cases
of traveller’s diarrhea, 9 post-exposure prophy-
laxis of rabies, 4 malaria, 1 amoebiac enteritis,
and 1 dengue fever.

b. Efficacy and safety of atovaquone-
proguanil compared with mefloquine in the
treatment of nonimmune patients with un-
complicatde P. falciparum malaria in Ja-
pan.

Atovaquone-proguanil is a fixed-dose combi-
nation drug of atovaquone and proguanil hy-
drochloride developed against drug-resistant P.
falciparum malaria, and has been commercially
available around the world since the late 1990s.
Previous studies conducted on semi-immune in-
dividuals with uncomplicated P. falciparum ma-
laria in endemic areas such as Thailand, Philip-

pines, Brazil, and sub-Saharan Africa showed its
excellent efficacy and safety. Recent studies car-
ried out on non-immune travelers also showed
promising results.

The Research Group on Chemotherapy of
Tropical Diseases, Japan, introduced mefloquine
before it was nationally licensed, and treated a
number of patients. Later, in 1999, the research
group also introduced atovaquone-proguanil,
and so far has used it to treat at least 20 non-
immune adults and 3 non-immune children
with uncomplicated P. falciparum malaria. Here,
we evaluated the efficacy and safety of
atovaquone-proguanil as compared with meflo-
quine using data obtained from the research
group. Although this study was not a formal
clinical trial and thus the results may have limi-
tations for interpretation, it could contribute in
clarifying the role of atovaquone-proguanil for
treatment of imported uncomplicated P. falcipa-
rum malaria in Japan.

All (100%) of the 20 atovaquone-proguanil-
treated and 49 (98%) of the 50 mefloquine-
treated adults were cured. The mean FCT and
PCT in the atovaquone-proguanil group (3.7 and
3.3 days) appeared longer than those of the me-
floquine group (2.9 and 2.8 days); however, the
differences were not statistically significant. One
patient, who fell ill after visiting Ghana, was not
cured by treatment with 15 mg/kg mefloquine
divided into two doses. Although the parasite
count declined on day 2 of treatment, it in-
creased significantly on day 3, with some visible
P. falciparum ring forms showing intact mor-
phology. This prompted the physician to judge
the case a treatment failure and switch to
sulfadoxine-pyrimethamine, which ultimately
led to a complete cure. All the 3 children were
also cured in due course with a mean FCT of 1.8
days and PCT of 3.7 days.

AEs were compared between 20 and 50 adults
treated with atovaquone-proguanil and meflo-
quine, respectively. AEs were reported in 3 (15
%) of the 20 patients in the atovaquone-
proguanil group; all of these were transient ele-
vations of liver enzymes. Two patients showed
an increase in AST and ALT levels (7100 IU/L),
but not in the total bilirubin level. These abnor-
mal values subsequently subsided within 2-4
weeks. The third patient showed a slightly
greater increase in AST ("160) and ALT (" 190)
with the total bilirubin level of 2.0 mg/dL (di-
rect, 1.4). However, these values became nor-
malized within 2-3 weeks without any specific
treatment. In the mefloquine group, AEs were
reported in 19 (38%) of the 50 patients, with
some having more than one AE. The AEs in-
cluded dizziness in 8 (16%), nausea/vomiting in
7 (14%), diarrhea, vivid dreams, itching/urti-
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caria, or elevated liver enzymes in 2 (4%) pa-
tients for each. No AEs were reported in the 3
children.

Despite the limitations of this study, atova-
quone-proguanil seemed at least equal to or
even better than mefloquine for treatment of un-
complicated P. falciparum malaria in non-

immune patients including children. Its market-
ing in Japan could be beneficial in offering an
alternative therapeutic option. However, vigi-
lance should be maintained on the possible oc-
currence of rare but severe AEs, and also of the
possible spread of drug resistance, as its use will
become widespread.
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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 establishment of novel therapies including he-
matopoietic stem cell transplantation and regenerative medicine, and analysis of

pathogenesis of hematopoietic disorders.

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

Yasuhiro Ebihara, Kohichiro Tsuji

Although a standard regimen in hematopoie-
tic stem cell transplantation (SCT) has been
available for children with acute lymphocytic
leukemia (ALL) and acute myelocytic 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 CBMEFS,
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 SCT 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 thio-
tepa) and total body irradiation based on the re-
sults that NK leukemic cells strongly expressed
multidrug-registant genes. Now we plan to ex-
tend our experience in nationwide collaborative
studies.

2. Cooperative clinical trial for pediatric myel-
odysplastic syndrome

Kohichiro Tsuji, Yasuhiro Ebihara, Atsushi
Manabe', Yuji Zaike’: 'St. Luke’s International
Hospital, *Department of Laboratory Medicine,
Research Hospital

Pediatric myelodysplastic syndrome (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 stan-
dardized and it should be determined in a na-
tionwide manner. On behalf of the MDS com-
mittee of the Japanese Society of Pediatric He-
matology, we began the pathologic central re-
view in 1999 and reviewed all samples of pa-
tients suspected of having MDS. At present,
over 500 patients have been enrolled, and stan-
dard diagnostic criteria have been proposed for
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juvenile myelomonocytic leukemia (JMML), a
subset of MDS. We also tested in vitro 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 J]MML. We
proposed a cooperative trial to establish the
treatment for MDS (MDS99) and have enrolled
over 50 patients from the whole country.

3. Molecular pathogenesis of pediatric myel-
odysplastic syndrome and myeloprolifera-
tive diseases

Daisuke Hasegawa', Yasuhiro Ebihara, Atsushi
Manabe', Kohichiro Tsuji

Pediatric MDS and myeloproliferative diseases
(MPD) are very rare disorders. The diseases are
commonly seen in elderly patients. It suggests
that the pathogenesis of the diseases in children
may be of germline origins rather than of ac-
quired process. In fact, germline mutations have
been elucidated in a large proportion of pediat-
ric MDS and MPD: GATA1l mutations in pa-
tients with MDS and Down syndrome; FANC
mutations in those with MDS and Fanconi ane-
mia; PTPN11 mutations or NF1 mutations in
those with JMML.

We also tested the epigenetic abnormalities.
Aberrant DNA methylation is frequently ob-
served in adults with MDS, and is recognized as
a critical event in the disease’s pathogenesis and
progression. The frequency of p15 hypermethyl-
ation in pediatric MDS was 78%, which was
comparable to that in adult MDS. In contrast, p
15 hypermethylation in JMML was a rare event.
In JMML, clinical and laboratory characteristics
including PTPN11 mutations and aberrant col-
ony formation were not different between the
patients with hypermethylated p15 and the oth-
ers. Aberrant methylation of pl16 was not de-
tected in children with either MDS or JMML.
Since p15 and p16 genes were unmethylated in
children with JMML, in whom the disease had
progressed with an increase in the number of
blasts, a condition referred to as blastic crisis,
we infer that the aberrant methylation of these
genes is not responsible for the progression of
JMML. The result suggests that demethylating
agents may be effective in most children with
MDS and a few patients with JMML.

4. Novel approach to therapy
myelomonocytic leukemia

in juvenile

Yasuhiro Ebihara, Yoshitoshi Ohtsuka’, At-
sushi Manabe', 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 uM. The current result offers a novel
approach to therapy in JMML.

5. Production of hematopoietic stem cells
and functional blood cells from human
embryonic stem cells

Feng Ma’, Yasuhiro Ebihara, Sachiyo Hanada,
Kazuo Ogami’, Tokiko Nagamura-Inoue’, Ko-
hichiro Tsuji: ‘Laboratory of Stem Cell Ther-
apy, Center for Experimental Medicine, *De-
partment of Transfusion, Research Hospital

Embryonic stem (ES) cells are pluripotent cells
derived from the inner cell mass of preimplanta-
tion embryos. Since ES cells have the ability to
be maintained in culture indefinitely as undiffer-
entiated cells, yet they are capable of forming
more differentiated cell types, human ES cells
recently established are expected as a novel
source of human transplantable cells. We then
planed to produce hematopoietic stem cells
(HSC) for SCT and functional blood cells for
transfusion medicine from human ES cells. This
study was started on December 20, 2003 with
the permission by the ethical committee of the
Japanese Government.
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On beginning this study, we thought that in
vitro reconstitution of the circumstance sur-
rounding embryonic hematopoietic cells is im-
portant to induce the differentiation of human
ES cells into HSC and functional blood cells. To
achieve this, we determined to use stromal cells
from murine embryonic hematopoietic tissues to
coculture human ES cells with them, since some
mouse-derived stromal cells have been reported
to be able to act on human hematopoietic cells.
We then established stromal cells from embry-
onic hematopoietic tissues, such as aorta-gonad-
mesonephros (AGM) region at 10 to 11 days
post coitus (dpc) and fetal liver (FL) at 14 to 15
dpc of mouse embryos, because long term-
repopulating HSC are first generated in AGM
region at 10 dpc, and shift to FL in which hema-
topoiesis dramatically develops. As expected,
hematopoietic cells and mature blood cells, in-
cluding B globin-expressing erythrocytes and
tryptase and chymase-double positive mast cells,
were generated from human ES cells in the
coculture with the mouse embryo-derived stro-
mal cells.

We are now evaluating the function of the he-
matopoietic and mature blood cells differenti-
ated from human ES cells, and searching the
molecules contributing to the capability of the
stromal cells to induce the differentiation of hu-
man ES cells into hematopoietic cells. Further-
more, the establishment of culture system with-
out animal serum and cells is aimed to apply
human ES cell-derived hematopoietic and blood
cells to clinical situation.

6. Hematopoietic origin of fibroblasts (mes-
enchamal stem cells)

Yasuhiro Ebihara, Makio Ogawa’, Kohichiro
Tsuji: ‘Department of Medicine, Medical Uni-
versity of South Carolina, USA

Using transplantation of a clonal population
of cells derived from a single HSC of transgenic
enhanced green fluorescent protein (EGFP) mice,
we have documented the hematopoietic origin
of myofibroblasts. Since myofibroblasts are
thought to be an activated form of fibroblasts,
we tested the hypothesis that fibroblasts are de-
rived from HSC.

Clones of cells derived from single lineage-
negative (Lin"), c-kit’, Sca-1", CD34 cells of
EGFP Ly-5.2 C57Bl/6 mice were transplanted
into lethally irradiated Ly-5.1 mice. Using BM
and peripheral blood (PB) cells from mice show-
ing high-level multilineage hematopoietic recon-
stitution, we induced growth of fibroblasts in vi-
tro. Culture of EGFP" BM cells from clonally en-
grafted mice revealed adherent cells with the

typical morphology of fibroblasts. Flow cytomet-
ric analysis revealed that the majority of these
cells are CD45  and express collagen-I and the
collagen receptor, discoidin domain receptor 2
(DDR2). RT-PCR analysis of the cultured cells
demonstrated expression of procollagen 1-al,
DDR?2, fibronectin and vimentin mRNA. Fibro-
blast colonies consisting of EGFP" cells were ob-
served in cultures of BM cells from clonally en-
grafted mice indicating an HSC origin of fibro-
blast colony-forming units (CFU-F). Culture of
PB nucleated cells from clonally engrafted mice
revealed EGFP" cells expressing collagen-I and
DDR?2, indicating that fibrocytes are also derived
from HSC. We then concluded from these re-
sults that a population of fibroblasts and their
precursors are derived from HSC.

7. Novel potentials of hematopoietic stem
cells

Yasuhiro Ebihara, Makio Ogawa’, Kohichiro
Tsuji

BM-derived stem cells have shown plasticity
with a capacity to differentiate into a variety of
specialized cells. To examine their novel poten-
tials, we transplanted either isolated whole BM
cells or clonally expanded HSC prepared from
BM cells of EGFP mice into lethally irradiated
congenic non-EGFP mice.

Quantification of EGFP" cells was performed
3-20 months after transplant. EGFP" cells were
found in the inner ear with all transplant condi-
tions. They were most abundant within the spi-
ral ligament but were also found in other loca-
tions normally occupied by fibrocytes and mes-
enchymal cells. Dual immunofluorescence assays
demonstrated that most of the EGFP" cells were
negative for CD45, a macrophage and hema-
topoietic cell marker. A portion of the EGFP"
cells in the spiral ligament expressed immunore-
active Na, K-ATPase, or the Na-K-Cl transporter
(NKCC), proteins used as markers for special-
ized ion transport fibrocytes. In addition, histo-
logical analyses of valve tissue from clonally en-
grafted recipient mice revealed the presence of
numerous EGFP" cells within host valves. A
subpopulation of these cells exhibited synthetic
properties characteristic of fibroblasts, as evi-
denced by their expression of mRNA for procol-
lagen 11. These results demonstrate that HSC
contribution to mesenchymal cells, including fi-
brocytes in the adult inner ear and valve.

8. Development of B cell potential in the
mouse embryo

Daisuke Sugiyama®, Kohichiro Tsuji: *Depart-
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ment of Biochemistry, Dartmouth Medical

School

Experiments using chimeric embryos in non-
mammalian vertebrates demonstrated that me-
sodermally derived ventral compartments (YS or
its analog) and dorsal compartments (intraem-
bryonic region) contribute to hematopoiesis in a
different manner. On the other hand, the onto-
genic source of mammalian definitive hema-
topoiesis has remained controversial, because
the in utero development of mammals excludes
embryo grafting experiments. Results of earlier
mouse studies led to the general acceptance of a
model that murine definitive hematopoiesis be-
gins in YS, shifts to FL, and finally resides in
BM, in contrast to the conclusion derived from
nonmammal vertebrates. However, recent stud-
ies have shown that early development of
murine hematopoiesis is more complex than
heretofore considered.

To investigate the the ontogenic source of
mammalian definitive hematopoiesis, we made

mouse chimeras by grafting YS onto the YS of
the host embryos before the establishment of cir-
culation between YS and embryo proper, and
cultured the whole embryo for 66 hours. Donor
YS were taken from C57BL/6 Ly-5.1 and EGFP-
transgenic mouse embryos, and recipient em-
bryos from C57BL/6 Ly-5.2. Almost half of the
grafts in YS-YS chimeras survived and had obvi-
ous blood flow, and the graft-derived cells
achieved 12.7£0.9% of the blood cells in the cir-
culation. These graft-derived blood cells con-
sisted mainly of erythroid cells, some myeloid
cells and a few blastic cells. Interestingly, CD19-
positive B cells were generated from the graft-
derived cells taken out from AGM regions of
the YS-YS chimeras but the frequency of the YS-
derived B cells was low (1.0£0.6%) when co-
cultured with OP9 stromal cells, demonstrating
that B cell potential exists in YS before the circu-
lation and that YS may also contribute to defini-
tive lymphopoiesis in vitro in mice, while the
major source for B cell in intra-embryonic AGM
region.
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We participate in cutting edge science of autoimmune, rheumatic and allergic dis-
ease and novel treatments for patients with these disorders. In addition to conven-
tional drug studies 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.

I. Study on CD26 molecule in normal im-
mune response and in patients with
immune-mediated diseases

Osamu Hosono, Kei Ohnuma, Noritada Yoshi-
kawa, Hirotoshi Tanaka, Chikao Morimoto.,
Department of Rheumatology and Allergy.

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 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 phosphorylated,

with linkage to NF-xB activation, followed by
upregulation of CD86. In addition, reduced
caveolin-1 expression on monocytes inhibits CD
26-mediated CD86 upregulation and abrogates
CD26 effect on recall antigen-induced T cell pro-
liferation, and immunohistochemical studies re-
vealed an infiltration of CD26+ T cells in the
sublining region of rheumatoid synovium and
high expression of caveolin-1 in the increased
vasculature and synoviocytes of the rheumatoid
synovium. Taken together, these results strongly
suggest that CD26-caveolin-1 interaction plays a
role in the upregulation of CD86 on recall
antigen-loaded monocytes and subsequent en-
gagement with CD28 on T cells, leading to
antigen-specific T cell activation such as the T-
cell-mediated antigen-specific response in rheu-
matoid arthritis (RA).

Serum levels of sCD26 and its specific DPPIV
activity were significantly decreased in SLE and
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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 appear to be useful as a new disease activ-
ity measure for SLE. We have also measured
sCD26/DPPIV levels in sera from patients with
RA and found significant decrease of sCD26 and
its specific DPPIV activity. We plan to examine
the effect of anti-TNF therapy (anti-TNFo anti-
body and soluble TNF-R) therapy on serum lev-
els of sCD26/DPPIV in patients with RA.

a. Caveolin-1 triggers T-cell activation via CD
26 in association with CARMA1

CD26 is a widely distributed 110-kDa cell sur-
face glycoprotein, having an important role in
T-cell costimulation. We previously demon-
strated that CD26 binds to caveolin-1 in antigen-
presenting cells (APC), and that following ex-
ogenous CD26 stimulation, Tollip and IRAK-1
disengage from caveolin-1 in APC. IRAK-1 is
then subsequently phosphorylated to upregulate
CD86 expression, resulting in subsequent T cell
proliferation. However, it is unclear whether
caveolin-1 is a costimulatory ligand for CD26 in
T-cell. Using soluble caveolin-1-Fc fusion pro-
tein, we now showed that caveolin-1 is the
costimulatory ligand for CD26, and that ligation
of CD26 by caveolin-1 induces T-cell prolifera-
tion and NF-xB activation in a TCR/CD3-
dependent manner. We also demonstrated that
the cytoplasmic tail of CD26 interacts with
CARMA1 in T-cells, resulting in signaling
events that lead to NF-xB activation. Ligation of
CD26 by caveolin-1 recruits a complex consist-
ing of CD26, CARMALI1, Bcl10, and IKKS to lipid
rafts. Taken together, our findings hence pro-
vide novel insights into the regulation of T-cell
costimulation via the CD26 molecule.

b. Role of T-cell activation via CD26 and
caveolin-1 in rheumatoid synovium.

Kei Ohnuma, Osamu Hosono, Chikao Mori-
moto., Department of Rheumatology and Al-

lergy

CD26 is a T-cell costimulatory molecule with
dipeptidyl peptidase IV (DPPIV) activity in its
extracellular region. We previously reported that
recombinant soluble CD26 enhances peripheral
blood T-cell proliferation induced by the recall
antigen tetanus toxoid (TT). Recently, we dem-
onstrated that CD26 binds caveolin-1 on
antigen-presenting cell (APC), and that residues
201-211 of CD26 along with the serine catalytic
site at residue 630, which constitute a pocket

structure of CD26/DPPIV, contribute to binding
to caveolin-1 scaffolding domain. In addition,
following CD26-caveolin-1 interaction on TT-
loaded monocytes, caveolin-1 is phosphorylated,
with linkage to NF-kappaB activation, followed
by upregulation of CD86. Finally, reduced
caveolin-1 expression on APC inhibits CD26-
mediated CD86 upregulation and abrogates CD
26 effect on TT-induced T-cell proliferation, and
immunohistochemical studies revealed an infil-
tration of CD26+ T cells in the sub-lining re-
gion of rheumatoid synovium and high expres-
sion of caveolin-1 in the increased vasculature
and synoviocytes of the rheumatoid synovium.
Taken together, these results strongly suggest
that CD26-caveolin-1 interaction plays a role in
the upregulation of CD86 on TT-loaded APC
and subsequent engagement with CD28 on T
cells, leading to antigen-specific T-cell activation
such as the T-cell-mediated antigen-specific re-
sponse in rheumatoid arthritis.

c. Anti-CD26 monoclonal antibody-mediated
G1-S arrest of human renal clear cell carci-
noma caki-2 Is associated with retinoblas-
toma substrate dephosphorylation, cyclin-
dependent kinase 2 reduction, p27kip1 en-
hancement, and disruption of binding to
the extracellular matrix

CD26 is a 110-kDa cell surface glycoprotein
with a role in tumor development through its
association with key intracellular proteins. In
this report, we show that binding of soluble
anti-CD26 monoclonal antibody (mAb) inhibits
the growth of the human renal carcinoma cells
in both in vitro and in vivo experiments.

Growth inhibition by anti-CD26 mAb was as-
sessed using proliferation assay and cell cycle
analysis. Anti-CD26 mAb, chemical inhibitors,
dominant-negative, or constitutively active
forms of specific signaling molecules were used
to evaluate CD26-associated pathways. The in
vivo growth-inhibitory effect of anti-CD26 mAb
was also assessed in a human renal carcinoma
mouse xenograft model.

In vitro experiments show that anti-CD26
mADb induces G1-S cell cycle arrest associated
with enhanced p27kipl expression, down-
regulation of cyclin-dependent kinase 2, and
dephosphorylation of retinoblastoma substrate.
Moreover, our data show that enhanced p27kip1
expression is dependent on the attenuation of
Akt activity. Anti-CD26 mAb also internalizes
cell surface CD26, leading to decreased binding
to collagen and fibronectin. Experiments with a
mouse xenograft model involving human renal
carcinoma cells show that anti-CD26 mAb treat-
ment drastically inhibits tumor growth in
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tumor-bearing mice, resulting in enhanced sur-
vival.

Taken together, our data strongly suggest that
anti-CD26 mAb treatment may have potential
clinical use for CD26-positive renal cell carcino-
mas.

Il. Therapeutically
factors

targetting transcription

Hirotoshi Tanaka, Noritada Yoshikawa (De-
partment of Rheumatology and Allergy), Nori-
aki Shimizu, Yuichi Makino, Chikao Morimoto
(Division of Clinical Immunology), Hiroshi
Handa (Tokyo Institute of Technology), Mo-
toaki Sano, Keiichi Fukuda (Keio University
School of Medicine)

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 research for con-
ditional regulation of transcription factors in-
cluding the glucocorticoid receptor and hypoxia-
inducible factor-1a.

a. Glucocorticoid receptor 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 glucocorticoid
receptor (GR), but have instead regulatory se-
quences for transcription factors such as AP-1 or
NF-xB. Considering various severe side effects
of glucocorticoids, it may be pharmacologically
important to dissociate 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 com-
pounds (surprisingly, some of them are non-
steroidal chemicals) may dissociate transactiva-
tion and transrepression function of the GR and
offer opportunities for the design of such com-
pounds that could function more effectively as
antiinflammatory drugs. In this line, we are de-
veloping novel therapeutic strategy.

(i) Redox regulation of the glucocorticoid re-
ceptor

Redox regulation is currently considered as a
mode of signal transduction for coordinated
regulation of a variety of cellular processes.
Transcriptional regulation of gene expression is
also influenced by cellular redox state, most
possibly through the oxido-reductive modifica-
tion of transcription factors. The glucocorticoid
receptor belongs to a nuclear receptor super-
family and acts as a ligand-dependent transcrip-
tion factor. We demonstrate that the glucocorti-
coid receptor function is regulated via redox-
dependent mechanisms at multiple levels. More-
over, it is suggested that redox regulation of the
receptor function is one of dynamic cellular re-
sponses to environmental stimuli and plays an
important role in orchestrated crosstalk between
central and peripheral stress responses.

(ii) Development of dissociating ligand for
the glucocorticoid receptor

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 preferentially 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-
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. Recent microarray analyses re-
vealed that GR and MR have distinct effects on
the repertoire of target genes in rat cardiomyo-
cyts. We will clarify novel mechanism for regu-
lation of gene expression by GR and MR.

(ili) 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 HEXIMI1 directly associates
with the GR in the absence of 7SK and represses
GR-mediated transcription. We are currently
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working on regulation of HEXIM1 expression,
physiological role of HEXIM1 in GR action.

b. Hypoxia-inducible factor (HIF)-1c project

HIF-1a is essential for not only angiogenesis
but also development of certain organs. In this
line, molecular biology of HIF-la. will provide
us possible advantage to characterize and ma-
nipulate such processes.

Peripheral T cells encounter rapid decrease in
oxygen tension as they are activated by antigen
recognition and migrate into inflammatory sites
or tumors. Activated T cells, therefore, are
thought to have such machineries that enable
them to adapt to hypoxic conditions and execute
immune regulation in situ. We have recently
shown that survival of CD3-engaged human pe-
ripheral blood T cells is prolonged under hy-
poxic conditions and HIF-1 and its target gene
product adrenomedullin play a critical role for
the process. It is also shown that hypoxia alone
is not sufficient but TCR-mediated signal is re-
quired for accumulation of HIF-1o in human pe-
ripheral T cells. In the present study, we
showed that TCR-engagement does not influ-
ence hypoxia-dependent stabilization but stimu-
lates protein synthesis of HIF-1o, most possibly
via PI3K/mTOR system, and that expression of
HIF-1o and its target gene is blocked by treat-
ment with rapamycin. Since some of those gene
products, e.g., glucose transporters and phos-
phoglycerate kinase-1, are considered to be es-
sential for glycolysis and energy production un-
der hypoxic conditions and adequate immune
reaction in T cells, this TCR-mediated synthesis
of HIF-1loo may play a pivotal role in peripheral
immune response. Taken together, our results
may highlight a novel aspect of downstream
signal from antigen recognition by TCR with
giving insight of a unique pharmacological role
of rapamycin. We are currently working with
the mechanism of translational regulation of HIF
-lo.

c. Therapeutic intervention of signal trans-
duction in the hypoxic cells

The hypoxia-inducible transcription factors
(HIFs), key regulators of transcriptional re-
sponse to hypoxic conditions, have been proven
to be involved in pathogenesis of hypoxia-
related diseases such as solid tumor, ischemic
organ damage, and chronic inflammation, thus
being a potential molecular target for therapeu-
tic intervention of those diseases. We have been
focusing on elucidation of regulatory mecha-
nism of HIFs and establishment of a strategy to
manipulate HIFs for therapeutic purpose.

1. Regulation of expression of IPAS, a domi-
nant negative regulator of HIFs

The inhibitory PAS (Per/Arnt/Sim) domain
protein, IPAS, functions as a dominant negative
regulator of hypoxia-inducible transcription fac-
tors (HIFs) by forming complexes with those
proteins that fail to bind to hypoxia response
elements of target genes. We have previously
observed that IPAS mRNA expression is
upregulated in hypoxic tissues, which at least in
part involves a hypoxia-dependent alternative
splicing of the transcripts from IPAS/HIF-3a lo-
cus. Recently, we have identified an RNA-
binding protein, designated as p75, operating in
hypoxia-dependent generation of IPAS-specific
splicing products. p75 binds to IPAS pre-mRNA
at a 3’-splicing site for an IPAS-specific exon in-
clusion in a hypoxia-dependent manner and en-
hances the exon inclusion. Moreover, knock-
down of p75 by means of siRNA introduction to
the cells abrogated hypoxia-dependent genera-
tion of IPAS-type transcripts, resulting in
upregulation of a HIF-1 target gene expression
under hypoxic conditions. These results indicate
that manipulation of IPAS expression via control
of alternative splicing mechanisms would pro-
vide a novel tool for regulation of hypoxia-
inducible gene expression, which may contrib-
ute to development of a novel therapeutic strat-
egy for hypoxia-related diseases.

2. Establishment of a system for screening
of the compounds to regulate HiFs.

The HIF-1 and HIF-2 are heterodimeric com-
plexes of the basic helix-loop-helix PAS (Per,
Arnt, Sim) domain proteins HIF-1o. or HIF-2a,
respectively, and Arnt. While Arnt is constitu-
tively present in the nucleus, the expression of
HIF-1o. or HIF-20 subunit is strictly regulated
by oxygen tension via protein stability control
and thus responsible for the hypoxia-inducibility
of this transcription factor. Since regulation of
HIF-mediated signal transduction would pro-
vide a milieu for therapeutic intervention of
hypoxia-related diseases, manipulation of ex-
pression level of HIF-1a or HIF-2a. protein, e.g.
by pharmacological approach, could be em-
ployed for potential use in the treatment of
those diseases. Establishment of a system to
screen or to evaluate drugs/compounds for
their effect on HIF-1o. or HIF-2a protein stabil-
ity, therefore, has been an attractive topic over
wide discipline of biological science. We have
developed a stable cell line expressing fusion
protein of HIF-1o. and a peptide tag with high
affinity to a fluorescence ligand for monitoring
and visualization of the effect of the compounds
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on the stability of HIF-1o. protein in living cells.
As a precedent, we could observe, in real-time
monitoring, both stabilization and rapid decay
of HIF-1-Tag fusion protein by treatment of the
cells with certain types of compounds known to
modify HIF-la stability. The selected drugs/
compounds by this system are potentially useful
in HIF-1o-targeting therapy of the diseases; HIF-
lo stabilizers for treatment of ischemic diseases
including heart attack, stroke, and peripheral
vascular diseases, and HIF-loo degradation-
enhancer for therapy of cancer and proliferative
retinopathy, and chronic inflammatory diseases.

lll. Immunobiology of inflammatory cytokines
and chemokines

Hiroshi Kawasaki, Chikao Morimoto

We are investigating the linkage of innate im-
munity and acquired immunity to fully under-
stand the pathogenesis of various immune-
mediated disorders. Chemokines are interesting
molecules in that they recruit immunocytes to
resume immune response and inflammatory re-
sponse in local tissue.

In allergic disorders, basophils migrate from
the blood stream to inflamed tissue sites. Since
transbasement membrane migration is an im-
portant step for local basophil accumulation, we
performed a human basophil transmigration as-
say using a model basement membrane, Ma-
trigel. IL-3 in the upper chamber was critical for
basophil trans-basement membrane migration
over baseline levels, since none of the chemoat-
tractants placed in the lower chambers induced

migration. RANTES, IL-8, 5-ox0-6E,87,117,14Z-
eicosatetraenoic acid (5-oxo-ETE) and platelet-
activating factor (PAF) significantly up-
regulated the transmigration of IL-3-treated ba-
sophils. Neutralizing experiments indicated the
involvement of B, integrin and matrix metallo-
proteinase (MMP)-2/9 in basophil transmigra-
tion. Real-time quantitative PCR revealed that
basophils constitutively expressed transcripts for
MMP-9, and at lower levels, MMP-2, but cell-
surface expression was only detected for MMP-
9. MMP-9 was also detected in the cytoplasm
and culture supernatant of the basophils. Treat-
ment with IL-3 up-regulated the surface level of
MMP-9 on the basophils. Our results suggest
that basophils possess a unique regulatory
mechanism for trans-basement membrane mi-
gration which is affected by cytokines, chemoat-
tractants, B, integrin and MMPs, especially
MMP-9. MMP-9 may be critically involved in
the pathogenesis of local basophil influx in aller-
gic diseases.

In the T cell activation, Cas-L molecule identi-
fied by Morimoto et al. is implicated to work as
an important adaptor in the receptor- down-
stream signaling upon the ligation of inflamma-
tory cytokines. Cas-L also exerts trans-activation
of various surface molecules. In pararell with
the various events associated with T-cell activa-
tion including IL-2 secretiom and upregulation
of CD25 expression, the expression of chemo-
kine receptor is also enhanced. We are inter-
ested in the pursuit of the possibility of Cas-L
mediated trans-activation of chemokine receptor
upregulation.

Publications
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T., Hosono, O., Dang, NH., Morimoto, C. T-
cell activation via CD26 and caveolin-1 in
rheumatoid synovium. Mod Rheumatol. 16: 3-
13 (2006)

Inamoto, T., Yamochi, T., Ohnuma, K., Iwata, S.,
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Department of Advanced Medical Science was established in September 1997.
We are investigating, (1) analysis of the gradient expression of genes in human
colonic mucosa, (2) analysis the role of newly identified non-coding RNA for organ
development, (3) analysis on the mechanisms of cardiac outflow tract develop-
ment, (4) serological identification of melanoma antigens by recombinant expres-
sion cloning. We are planning and progressing several projects described below to
develop new therapies for several diseases, including cancer and ischemic disor-

Analysis of the Gradient Expression of Genes
in Human Colonic Mucosa

Ohno H. et al.

Ulcerative colitis (UC) is characterized by con-
tinuous inflammation extending from rectum to
oral colonic mucosa. Epidemiological data have
provided incontrovertible evidence that both ge-
netic and environmental factors are important in
the disease susceptibility. We speculate that the
gradient expression of genes in human colonic
mucosa might be related to the disease develop-
ment and progression. In this study, we com-
pared the expression levels of genes in a normal
adult human colon and made the catalogue of
genes at higher level in the distal colon. First,
we compared the expression levels of genes at
different segments of colon by screening cDNA
microarray. Next, RT-PCR analysis were con-
ducted to confirm the expression levels of these
genes. Finally, we evaluated the expression lev-
els of these genes throughout the GI tract and in
other tissues by northern blot analysis. As a re-

sult of this analysis, the three genes showed the
expression gradient to increase toward the distal
colon and one of them was specifically ex-
pressed in colon. We have generated rabbit
polyclonal antibodies against the protein en-
coded by this gene. We are currently examining
expressions of the protein in human colon cell
lines and tissues.

Analysis the role of newly identified non-
coding RNA for organ development

Watanabe T. et al.

To understand the process of organ develop-
ment is of importance with respect to the possi-
bility of medical approach for congenital dis-
eases. Recently, Nakaoka et al. identified a novel
gene named Hag2, which was unlikely to code
protein and was expressed tissue-specifically in
the mouse development. Hag2 gene was a sin-
gle exon gene of some 8kb in length located on
mouse chromosome 1. In vitro translation of the
capped transcript of Hag2 produced a single
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polypeptide of 17kDa with a predicted open
reading frame of 156 amino acids not homolo-
gous to the other reported proteins. However,
although some portions of its sequence were
well conserved between mouse and human, the
start codon in the sequence of human was re-
placed and consequently deleted indicating that
this gene could encode a non-coding RNA. Hag
2 gene expression was developmentally regu-
lated in mouse embryos; initially it was detected
at embryonic day (E) 9, became most extensive
at E10.5, and decreased from E11.5 thereafter. At
E10.5 Hag?2 expression was clearly detected in
the pharyngeal arches, limb buds and somites.
To elucidate the role of Hag?2 for the formation
of craniofacial organs, vertebrae, and extremi-
ties, we made Hag2 mutant mouse, in which -
galactosidase gene was knocked-in instead of a
portion of Hag locus. The results of -gal stain-
ing showed the activity of B-galactosidase mim-
icked the endogenous expression of Hag2 dur-
ing development. The phenotype of Hag?2
knockout mouse is now under investigation, to
know the function of Hag2 gene during devel-
opment.

Analysis on the mechanisms of cardiac out-
flow 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. During
embryonic development, the outflow tract is
progressively added to the distal end of the
heart tube by accretion of new myocardial tissue
derived from a mnovel heart-forming field,
dubbed anterior or secondary heart field. The
heart defect (hdf) mouse is a recessive lethal

mutation that arose from a LacZ reporter con-
taining a transgene insertional mutation. The
most striking feature of the hdf homozygous
embryo is the immature formation of the out-
flow tract, through which diminutive right ven-
tricle connects directly to the aortic arches.
Therefore, the hdf mouse is a good model sys-
tem to investigate the formation of the cardiac
outflow tract, which will shed light on the mo-
lecular mechanisms of congenital abnormalities,
especially linked to the outflow tract abnormali-
ties. Now, the project to investigate the molecu-
lar mechanisms responsible for defective out-
flow tract formation in the hdf mouse is under
way in two ways.

Serological identification of melanoma anti-
gens by recombinant expression cloning

Sharif U.A. et al.

We previously conducted dendritic cell ther-
apy on 10 melanoma patients and remarkable
tumor reductions were observed in two patients.
We aimed to identify some of the unique anti-
gens targeted by dendritic cell therapy in these
patients. To identify the target antigens, we first
employed two-dimensional electrophoresis com-
bined with Western blots analysis and matrix-
assisted laser desorption ionization-time of
flight/mass spectrometry (MALDI-TOF/MS)
methods. Through this strategy, carbonic anhy-
drase II (CA-II) was identified as an antigen that
elicited serum antibody response to dendritic
cell therapy in the patient (Yoshiura K, et. al.
Clin. Cancer Res. 11: 8201-7, 2005). To further ex-
tend this study, we then employed cDNA ex-
pression cloning which is recognized by IgG an-
tibodies in sera from melanoma patient. We con-
structed cDNA libralies from the melanoma tis-
sues of the patients and the screening is now
under way.

Publications
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lecular Therapy. 13: 118-26, 2006.
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T., Takasugi, K., Uchiyama, M., Tsukada, N.,
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blood transplantation for acute myelogenous
leukemia using a conditioning regimen con-
sisting of granulocyte colony-stimulating
factor-combined high-dose cytarabine, fluda-
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matol . 77: 46-50, 2006.
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T., Itoh, D., Okubo, T., Ohtomo, K. Evaluation
of left ventricular function with cardiac mag-
netic resonance imaging using Fourier fitting.
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We have been engaged in the surgical treatment of solid tumors and the immuno-
therapy of various malignancies. We have also been offering diagnostic services,
including upper and lower endoscopic examination and ultrasonic examination.
The principal goal of our department is to develop and conduct clinical trials in the
early stages (Phase | and Il) on patients at Research Hospital. We have per-
formed phase | clinical trials of melanoma vaccine using gp100 derived peptides
and immunotherapy using dendritic cells in combination with local irradiation ther-
apy. We have also initiated phase I/lla clinical trials using epitope peptides based
vaccine against gastrointestinal malignancy.

1. Summary of surgical treatment and other
procedures performed in 2006

Akihiko Itoh, Takuya Takayama, Koji
Yoshida, Akira Kanamoto, Shigenori Nagai,
Eri Ichikawa, Hideaki Tahara.

Surgical operations have been performed in
182 cases under general anesthesia and spinal or
epidural and/or local anesthesia. As shown in
Table 1, major operations were performed in 100
patients with malignant diseases and with be-
nign diseases. We especially endeavor in the
treatment of the far advanced malignant tumors.
In this period, the chemotherapy with imatinib
against multiple liver metastasis of GIST, the re-
section of the peritoneal seeding and retroperito-
neal metastasis around the kidney of GIST
(genotyping showed the c-kit was wild type),
chemo-radio therapy against esophageal cancer
with multiple lymph node metastasis and inva-
sion to the bronchus, removing the ovarian me-
tastasis of the gastric cancer combined chemo-
therapy and Caudate lobectomy against repeat-

Table 1. 100 major operations performed in 2006

GIST 4
Stomach 13
Colo-rectum* 14 *:1 carcinoid

9 **:6HCC and 2metastatic liver cancer

9 ***:2 bile duct cancer

Liver**
Biliary Tract***

Pancreas 2
Spleen 2
Breast 11

Miscellaneous 36

Total 100

ing metastatic liver cancer were performed. In
adition, minimum invasive surgery and opera-
tions without complications were tried to per-
formed. As aresult of our efforts, the post-
operation hospitalization was 17 days.

Procedures other than surgical operations per-
formed in 2006 were as follows: gastroduodenal
endoscopy (437 cases), and colorectal endoscopy
(196 cases).
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2. Phase l/lla clinical trial of melanoma vac-
cine using gp100 derived peptides re-
stricted to HLA-A*2402

Takuya Takayama, Marimo Sato, Akira Ka-
namoto, Akihiko Itoh, Kohji Yoshida, Eri
Ichikawa, Shigenori Nagai, Hideaki Tahara

Epitope peptides derived from gp100, a mela-
noma associated antigen, are used for the cancer
vaccine to treat the patients with advanced ma-
lignant melanoma. We have performed phase I
clinical trial that six patients with stage IV mela-
noma were immunized with a vaccine consist-
ing of HLA-A*2402-restricted epitope peptide
derived from gp100 melanoma differential anti-
gen (gp100-int4) emulsified with incomplete Fre-
und’s adjuvant (IFA). No adverse effects with-
out grade I toxicity were observed in these pa-
tients. Patient 1 had a partial regression of mul-
tiple liver metastases and decrease of tumor
maker after vaccination. In two patients (Patient
2 and 3), vitiligo was observed after vaccination.

From phase I data, phase I/Ila clinical trial of
melanoma vaccine using gp100 derived peptides
were performed. HLA-A*2402-restricted gp100
derived peptide (gp100-int4) was used with IFA
and interleukin (IL-2) in order to augment for
anti-tumor immunity. Our goals in this clinical
trial are to examine these clinical efficacy, fur-
thermore, safety and immune responses associ-
ated with the peptide vaccination. We have en-
rolled 14 melanoma patients during year 2003.
So far, the protocols were well tolerated, and no
cardiac, hematological, hepatic, or renal toxicity
was noted. Patient 9 had a stable disease of
multiple lung metastases for 24 months since
the first vaccination. In two patients (Patient 8
and 9), vitiligo was observed after vaccination.
Immunological monitoring was performed to
determine IFN-g production and analyze A24/
gpl100 tetramer staining using PBMC stimulated
with gp100-int4 peptide. PBMC from Patient 9
was determined significant amount of IFN-g
production and specific reactivity of IFN-g pro-
duction to gpl00-int4 peptide after vaccination.
By A24/gpl00 tetramer analysis, A24/gp100 te-
tramer and CD8 double positive subset was de-
tected after vaccination in PBMC from Patient 9.
Furthermore, melanoma-specific CTLs were es-
tablished from CD8 and A24/gpl00 tetramer
double positive subset in this patient. Impor-
tantly, these CTLs were able to lyse 888mel
(HLA-A24 positive and naturally expressing gp
100), but not to lyse 397mel (HLA-A24 negative
and naturally expressing gpl00) and HT29
(HLA-A24 positive and gpl00 negative). It
might be of significance that not only HLA-
tetramer but also IFN-g production were neces-

sary to evaluate immunological response in-
duced by peptide-based vaccine. In patients 9,
now she has been enrolled the modified proto-
col to vaccinate the peptide during 4 weeks.

3. Phase | clinical trial of epitope peptides
based vaccine with novel tumor associate
antigen, RNF43 and URLC10, found by
genome-wide exploration using cDNA Mi-
croarray Profiling (GET-MAP) against col-
orectal cancer and esophageal cancer pa-
tients.

Takuya Takayama, Marimo Sato, Akira Ka-
namoto, Akihiko Itoh, Kohji Yoshida, Eri
Ichikawa, Shigenori Nagai, Hideaki Tahara

We have performed genome-wide exploration
using cDNA Microarray Profiling, and success-
fully identified a new tumor-associated antigen
(TAA) which can induce potent cytotoxic T-cells
(CTLs) specific to tumor cells. In our preceding
study, we identified multiple new genes using
gene expression profiling with a genome-wild
cDNA microarray containing 23040 genes.
Among them, we selected RNF43 (Ring Finger
Protein 43) as a promising candidate for a TAA
expressed by colon cancer. We examined
whether the RNF43 protein contains antigenic
epitope peptides restricted to HLA-A*0201 or
HLA-A*2402. The CTL clones were successfully
induced with stimulation using the peptides
binding to HLA-A*0201 and HLA-A*2402, and
these CTL clones showed the cytotoxic activity
specific to not only the peptide-pulsed targets
but also the tumor cells expressing RNF43 and
respective HLAs. These results strongly suggest
that RNF43 is a new TAA of colon cancer. Fur-
thermore, we also selected URLC10 (up-
regulated lung cancer 10) as a promising candi-
date for a TAA expressed by esophageal cancer.
As the same above, we determined the URLC10
specific epitope peptide restricted by HLA-A*
2402. These results also suggest that our strategy
might be a promising one to efficiently discover
clinically useful TAAs.

From these basic results, phase I clinical trial
has been performed to evaluate safety, immu-
nological response and clinical response against
advanced colorectal cancer and esophageal can-
cer patients. Epitope peptides derived from RNF
43 are used for the cancer vaccine to treat the
patients with advanced colorectal cancer. Pa-
tients with HLA-A*0201 were treated with RNF
43 derived peptide. Patients with HLA-A*2402,
were treated with RNF43 derived peptide. Epi-
tope peptides derived from URLC10 are used
for the cancer vaccine to treat the patients with
advanced esophageal cancer. Patients with
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HLA-A*2402, were treated with URLC10 de-
rived peptide. All of the peptides were used
with IFA in order to augment for anti-tumor im-
munity. In colorectal cancer, six patients with
HLA-A*2402 have been enrolled, and two pa-
tients with HLA-A*0201 has been enrolled so
far. We perform to analyze the immunological
response using HLA tetramer and the specific
INE-g production.

4. Phase | clinical trial of epitope peptides
based vaccine targeting tumor vascular
endothelial cell.

Takuya Takayama, Marimo Sato, Akira Ka-
namoto, Akihiko Itoh, Kohji Yoshida, Eri
Ichikawa, Shigenori Nagai, Hideaki Tahara

Angiogenesis has been shown to be a critical
mechanism for tumor progression. Multiple
studies have suggested that tumor growth can
be suppressed if tumor angiogenesis can be in-
hibited using various types of anti-angiogenic
agents. Recent studies in mouse systems have
shown tumor-angiogenesis can also be inhibited
if cellular immune response could be induced
against vascular endothelial growth factor recep-
tor2 (VEGFR2), which has been shown to be one
of the key factors in tumor angiogenesis. We
first identified the epitope peptides of VEGFR2
and showed that stimulation using these pep-
tides induces CTLs with potent cytotoxicity in
the HLA class I restricted fashion against not
only peptide-pulsed target cells but also endo-
thelial cells endogenously expressing VEGFR2.
In A2/Kb transgenic mice which express a1 and
02 domain of human HLA-A*0201, vaccination
using these epitope peptides in vivo was associ-
ated with significant suppression of the tumor
growth and prolongation of the animal survival
without any adverse effects. In anti-angiogenesis
assay, tumor-induced angiogenesis was signifi-
cantly suppressed with vaccination using these
epitope peptides. Furthermore, CTLs specific to
the epitope peptides were successfully induced
in cancer patients, and the specificities of the
CTLs were confirmed using functional and HLA
-tetramer analysis. These results in vitro and in
vivo strongly suggest that the epitope peptides
derived from VEGFR2 could be used as the
agents for anti-angiogenic immune-therapy
against cancer in clinical settings.

From these basic results, phase I clinical trial
has been performed to evaluate safety, immu-
nological response and clinical response against
advanced gastric cancer and breast cancer pa-
tients and patients with gastrointestinal stromal
cells. Epitope peptides derived from VEGFR2
are used for the cancer vaccine to treat the pa-

tients with advanced cancer patinets. Patients
with HLA-A*0201 were treated with VEGFR2
derived peptide. Patients with HLA-A*2402,
were treated with VEGFR2 derived peptide. All
of the peptides were used with IFA in order to
augment for CTL activity.

5. Phase | clinical trial of melanoma vaccine
using gp100 derived peptides restricted to
HLA-A*2402 with fully matured dendritic
cells to induce Th1 type immune re-
sponses

Takuya Takayama, Marimo Sato, Akira Ka-
namoto, Akihiko Itoh, Koji Yoshida, Eri
Ichikawa, Shigenori Nagai, Takuya Tsunoda,
Hideaki Tahara

We have performed phase I/Ila clinical trial
against stage IV malignant melanoma patients
were immunized with a vaccine consisting of
HLA-A*2402-restricted epitope peptide derived
from gpl00 melanoma differential antigen (gp
100-int4) with incomplete Freund’s adjuvant
(IFA) and interleukin (IL-2). We have enrolled
14 melanoma patients at the present time. The
protocols were well tolerated and have not seen
any severe adverse events. One of fourteen pa-
tients has showed a stable disease of multiple
lung metastases for 24 months since the first
vaccination. PBMC stimulated with gp100-int4
peptide in this patient revealed the specific reac-
tivity of IFN-gamma production to gp100-int4
peptide and the existence of this peptide specific
CD8 T cells after vaccinations by immuno-
monitoring analysis including A24/gpl00 te-
tramer staining.

Dendritic cells (DC) administration appears to
be very promising approach for immunotherapy
against cancer. To further magnify the immune
responses and obtain the clinical benefits, we
have focused on the gpl00-int4 peptide loaded
DC vaccination. However, what we found from
the results of phase I clinical trial using DC in
our institute were the dysfunction of immature
DC derived from cancer patients. Thus, we de-
veloped a new culture method to obtain the
fully matured DC that is capable of T helper
type 1 (Thl) polarization. From these back-
grounds, we are going to utilize this fully ma-
tured DC to the phase I clinical trial of peptide
vaccinations.

The goals in this clinical trial using our propa-
gated DC are to examine the safety and immune
responses, furthermore, the clinical efficacy asso-
ciated with the peptide loaded fully matured
DC vaccinations.
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Clinical radiology includes diagnostic radiology, nuclear medicine, and radiation on-
cology. Diagnostic radiology plays a crucial role in evaluating various neoplastic
and infectious diseases in clinical practice. In nuclear medicine, we develop ana-
Iytic methods to estimate in vivo physiology, as well as studying the tracer kinetics
and physical characteristics of detectors. Total body irradiation prior to bone mar-
row transplantation is a major role of our division of radiation oncology. Moreover,
imaging technologies can aid in evaluating disease process and therapeutic effi-

cacy in small animal models.

Monitoring of disease progression by biolu-
minescence imaging and magnetic resonance
imaging in an animal model of hematological
malignancy

Yusuke Inoue, Kiyoko Izawa', Yoshitaka
Masutani’, and Arinobu Tojo': 'Division of Mo-
lecular Therapy, Advanced Clinical Research
Center, ‘Department of Radiology, Graduate
School of Medicine, University of Tokyo.

Imaging technologies are increasingly used for
animal experiments of tumor models. We evalu-
ated disease progression in a mouse model of a
hematological malignancy wusing a multi-
modality approach that included biolumines-
cence imaging (BLI) and magnetic resonance im-
aging (MRI). Mice were inoculated intrave-
nously with Ba/F3 cells transduced with firefly
luciferase and p190 BCR-ABL genes. Disease
progression in a given mouse was observed lon-
gitudinally by in vivo BLI and MRI. Imaging
studies, including in vivo BLI and MRI of living
mice and ex vivo BLI of excised organs, were
also performed at various time points. Longitu-
dinal studies allowed the assessment of disease

progression for each mouse. Light emission de-
tected by in vivo BLI was extensive, and the
whole-body signal increased with time after in-
oculation. Spontaneous death for all inoculated
mice occurred at similar signal levels. MRI dem-
onstrated progressive hepatosplenomegaly and
growth of hepatic nodules. Ex vivo BLI demon-
strated proliferation of the implanted cells in
various organs, and the signal for each organ in-
creased with time and as the whole-body signal,
observed by in vivo BLI, increased. MRI meas-
urements of liver and spleen volumes closely
correlated with the wet weights of these organs,
and volume increases significantly correlated
with the BLI organ signal. These results indicate
that BLI and MRI allow repeated assessment of
disease progression in a mouse model of a he-
matological malignancy and provide quantita-
tive markers of disease severity. BLI and MRI
measurements reveal different details of disease
progression and may play complementary roles
in comprehensive assessment. As a next step,
we are studying BLI/MRI fusion imaging,
which requires appropriate fixation devices, cor-
rection for image distortion, and software for
registration and display.
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Imaging of living mice using a 1-T compact
magnetic resonance imaging system

Yusuke Inoue, Kohki Yoshikawa’, and To-
moyuki Haishi': *Department of Radiotechnical
Sciences, Faculty of Radiological Health Sci-
ences, Komazawa University, ‘MRTechnology
Inc.

We investigated appropriate techniques to im-
age living mice with a 1-T compact magnetic
resonance (MR) imaging system installed in the
animal facility of the Institute of Medical Sci-
ence. Images of the entire trunks of living mice
were obtained on the system using a TI1-
weighted 3D FLASH sequence, and image qual-
ity was evaluated in relation to imaging tech-
niques. Restraint of respiratory motion im-
proved the image quality. Decreasing the slice
thickness reduced artificial inhomogeneity in
signal intensity. Substantial effects of TR and FA
on image quality were also demonstrated. With
the determined techniques, images covering the
entire trunk with a voxel size of 0.26X0.26X
0.52 mm were acquired in an acquisition time of
5 min 28 sec and a total experiment time of
shorter than 20 min, and various organs and
subcutaneous tumors were clearly visualized.
The compact MR imaging system provides im-
ages of living mice with acceptable quality in a
reasonable time. Considering its convenience, it
appears to be suitable for use in routine mouse
experiments. We are now attempting to shorten
the TE for further improvement of image quality
and to simplify the operation for enhancement
of convenience.

Technical considerations of bioluminescence
imaging

Yusuke Inoue, Kiyoko Izawa' and Arinobu
Tojo'

In vivo bioluminescence imaging (BLI) allows
high-throughput, sensitive detection of luciferase
expression in living mice. However, the identifi-
cation of organs bearing luciferase activity is
often difficult using in vivo BLI because of its
projectional nature and low spatial resolution,
and ex vivo imaging of excised organs plays a
complementary role. We investigated the impor-
tance of exposure to the atmosphere in ex vivo
BLL. Mice were inoculated with Ba/F3 cells
transduced with firefly luciferase and p190 BCR-
ABL. They were killed following in vivo BLI,
and whole-body imaging was done after death
and then after intraperitoneal air injection. In
addition, the right knee was exposed and im-
aged before and after cutting the adjacent bones.

Extensive light signals were seen on in vivo im-
aging. The luminescence disappeared after the
animal was killed, and air injection restored the
light emission from the abdomen only, suggest-
ing a critical role of atmospheric oxygen in lu-
minescence after death. Although no substantial
light signal at the right knee was seen before
bone cutting, light emission was evident after
cutting. These results indicate that light emis-
sion requires exposure to the atmosphere in ex
vivo BLI and that bone destruction is required
to demonstrate luciferase activity in the bone
marrow after death. Now, we are characterizing
background signals in in vivo BLI. The back-
ground signals are very low but sometimes con-
fusing in detecting a low level of luciferase ac-
tivity. We aim at enhancing the ability of in
vivo BLI to define weak luciferase expression.

Application of contrast agents for magnetic
resonance imaging of the mouse

Yusuke Inoue and Kohki Yoshikawa®

Contrast agents for magnetic resonance (MR)
imaging alter signal intensity according to its
concentration, and its use can improve image
quality and increase information about morphol-
ogy and function. We showed better delineation
of the kidney in living mice when Gd-DTPA, a
nonspecific extracellular agent, was adminis-
tered intravenously or subcutaneously. We in-
vestigated the characteristics and utility of gado-
benate dimeglumine (Gd-BOPTA), a hepatocyte-
specific agent, for MR imaging of the mouse
liver. Mice were imaged under isoflurane anes-
thesia using a Tl-weighted, three-dimensional
fast low-angle shot (3D FLASH) sequence before
and after intravenous or subcutaneous injection
of Gd-BOPTA, and the time course of the con-
trast effect was examined. The appropriate dose
for subcutaneous injection was determined visu-
ally, and the inter- and intra-observer reproduci-
bilities in liver volumetry were evaluated with
and without contrast injection. When mice were
imaged sequentially before and after Gd-BOPTA
injection and isoflurane anesthesia was main-
tained throughout the experiment, a long-lasting
contrast effect was noted in the liver. Subcutane-
ous injection caused delayed, but favorable, en-
hancement. Washout from the liver was defi-
nitely accelerated in conscious mice in compari-
son with anesthetized mice. Visual evaluation
indicated that a dose of 0.1 mmol/kg was ap-
propriate for clear delineation of the entire liver
margin, and the application of Gd-BOPTA sig-
nificantly improved the inter- and intra-observer
reproducibilities of liver volumetry. These re-
sults indicate that the intravenous or subcutane-
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ous injection of Gd-BOPTA has a favorable con-
trast effect for the mouse liver, resulting in clear
visualization of the liver border and improved
reproducibility of liver volumetry. The possible
influence of anesthesia on the pharmacokinetics
of a contrast agent should be considered in de-
termining the optimal scan timing. Next, we
will compare gadoxetate disodium (Gd-EOB-
DTPA) with Gd-BOPTA in mouse liver imaging.

In vivo fluorescence imaging of the reticu-
loendothelial system using quantum dots:
combination with bioluminescence tumor
monitoring

Yusuke Inoue, Kiyoko Izawa', Kohki
Yoshikawa’, and Arinobu Tojo'

The reticuloendothelial system of a living
mouse can be visualized noninvasively by in
vivo fluorescence imaging (FLI) using quantum
dots (QDs). We are investigating the characteris-
tics of the imaging technique. The liver, spleen,
bone marrow, and superficial lymphnodes was
delineated one hour after the intravenous injec-
tion of QDs. Washout of QDs were slow, and
long-term, repetitive assessments were feasible
without additional administration. Ex vivo im-
aging proved selective accumulation of QDs in
the reticuloendothelial system, which facilitated
detection of deep lymphnodes. Next, we as-
sessed the feasibility of combined biolumines-
cence and fluorescence imaging (BLI/FLI). Mice
were inoculated with Ba/F3 transduced with
firefly luciferase and p190 BCR-ABL. One week
after intravenous inoculation with Ba/F3 cells
transduced with firefly luciferase and p190 BCR-
ABL, they were injected with QDs and imaged
with a CCD camera system. The fusion images
of BLI/FLI could be easily obtained and aided
the identification of organs bearing the
luciferase-expressing cells. Injection of QDs did
not affect BLI signals soon after injection or
long-term proliferation of inoculated cells. In
vivo FLI of the reticuloendothelial system would
aid in assessing morphology, searching for
lymphnodes, and defining the sources of BLI
signals.

Quantitative MR image study in neuropsy-
chiatric disorders: voxel-based analysis of
diffusion tensor data sets.

Haruyasu Yamada, Osamu Abe', Shigeki
Aoki', Kiyoto Kasai’, Hidenori Yamasue’: *De-
partment of Psychiatry, Graduate School of
Medicine, University of Tokyo.

Magnetic resonance (MR) diffusion tensor im-

aging (DTI) has been reported to be useful in
evaluation of the normal appearing brain in
neuropsychiatric disorders. DTI is a unique and
relatively new technique to visualize and evalu-
ate cerebral white matter. The orientation of
white matter tracts can be analyzed and tracked
by the methods named as diffusion tensor trac-
tography (DTT) or fiber tracking. Quantitative
diffusion indices such as apparent diffusion co-
efficient (ADC) and fractional anisotropy (FA)
have been used for the evaluation of normal ap-
pearing white matter in various diseases. Dis-
ruptions in connectivity may explain some of
the symptoms in neuropsychiatric disorders
such as schizophrenia. The purpose of our study
was 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). We studied patients with schizophrenia
diagnosed by DSM-IV criteria and age-matched
controls. The data were obtained with a 1.5-T
MRI system. We used single-shot spin-echo
echo-planar sequences and measured diffusion
properties along 6 non-collinear directions. The
ADC and FA maps were generated on a voxel-
by-voxel basis and converted into Analyze for-
mat, and also normalized into the Montreal
Neurological Institute (MNI) space. The normal-
ized ADC and FA maps were analyzed using
SPM employing the framework of the General
Linear Model. The significant FA decrease in the
patient group was found in the parahippocam-
pal white matter (WM) of the left limbic lobe,
the parahippocampal WM of the right limbic
lobe, middle frontal WM of the right frontal
lobe, and so on (corrected p<0.05). Limbic sys-
tem such as the hippocampus is considered to
have relation with schizophrenia. The parahip-
pocampal gyrus, which is known to be dis-
turbed in schizophrenia with other medial tem-
poral lobe regions, plays a role in the higher
cognitive processes such as learning and mem-
ory. Our result may reflect reduced diffusion
anisotropy of the white matter pathway of the
limbic system as decreased FA indices. Voxel-
based analysis of the diffusion tensor data set
allows a voxel-wise comparison encompassing
the whole brain without operational bias or hy-
pothesis. This study suggests that the voxel-
based diffusion tensor analysis may be robust
enough to perceive changes in diffusion anisot-
ropy in patients with schizophrenia.
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tal therapeutic approaches.

Our department consists of seven subdivisions of clinical physiology, hematology,
biochemistry, serology, bacteriology, molecular diagnosis and pathology, and en-
gages in laboratory analysis and diagnosis of clinical materials submitted from the
hospital. This year, we newly developed a new subdivision; a division of flow cy-
tometrical analysis. Along with ongoing practices of translational research projects
in the research hospital, our department also functions as an integrated diagno-
sis & monitoring laboratory to evaluate the safety and effectiveness of experimen-

General Scheme

Our basic research strategy is to characterize
molecular mechanisms underlying pathology,
develop a way to measure this in the clinical
materials, and to evaluate the effectiveness of
molecular-targeted therapy on its endopoints. In
particular ,  combining  and  integrating
molecular-/biochemical-based laboratory assays
on the solid background of morphological/
pathological examinations, hence enables to
evaluate the effectiveness of experimental clini-
cal trials. We believe that such an approach is
indispensable to direct experimental therapeutic
approaches in a correct way as well as to pro-
mote  translational research. Developing
molecular-based assays in clinical materials re-
quires expertise in pathology and molecular bi-
ology; we are thus focusing our specialty on
achieving this goal.

1. Pathological evaluation of cancer immuno-
therapy

We have initiated to analyze the surgical
specimen obtained from the patients under can-
cer immuno-therapy conducted in the research
hospital. By applying sophisticated immunohis-

tochemical techniques, we are now intensively
analyzing materials from cases including GM-
CSF-based gene therapy for renal cell carcinoma
and dendritic cell-based or peptide-pulsed anti-
melanoma immuno-therapy. Our goal is to
evaluate the effectiveness and to elucidate the
mechanisms of anti-tumor immune response
elicited by the therapy in situ.

2. Elucidation of immunopathological mecha-
nisms of autoimmune-based hematological
disorders

We found the presence of characteristic patho-
logical findings in bone marrow specimen from
some patients with MDS-RA, aplastic anemia, or
pure red cell aplasia, which implicate that com-
mon immunopathological mechanism may be
operative in these hematological abnormalities;
that is destruction of erythroid precursors by
immune-based mechanisms in the bone marrow.
In collaboration with the Department of Hema-
tology, we are going to elucidate molecular
mechanisms on the ground of pathology,
thereby establish new disease entity and de-
velop new therapeutic interventions.
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3. Analysis of the chimeric gene expression
of hematological disorder

We have initiated to analyze bcr-abl gene ex-
pression in specimen from patients with CML
and Phl+ve ALL by real-time PCR and nested
RT-PCR techniques. In addition, we sequenced
the amplified products to provide information
for the molecular resistance to STI571 treatment.
We are now expanding target molecules, which
includes PMA /RARa and TEL/AMLI1.

4. Developing quick & inclusive diagnosis
system for infections disease

Since the introduction of new therapeutic ma-
neuver, host-pathogen interactions altered dras-
tically and came into aspects. This results in al-
tered recognition and molecular interaction of
infected cells with immune cells, which leads to
atypical pathological as well as clinical manifes-

tations. To distinguish infectious disease and im-
munological disorder is a critical issue, however
as a result of modified manifestations, it is diffi-
cult to achieve this in some occasions. To cir-
cumvent this, we are pursuing to establish a
quick and inclusive diagnosis system of infec-
tious disease.

5. Introducing flow cytometrical (FCM) analy-
sis for immunological disorder

FCM is a powertful tool for a diagnosis and a
monitoring disease status for immunological
disorders including HIV infection. We had spent
several years to build infrastructure and culti-
vate specialized operators before finally starting
FCM analysis this year. Currently, we provide
lymphocyte-subset analysis on a routine basis.
We are planning to expand FCM analysis for
hematological disorders in the near future.
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Our department was established to support the translational researches of our
hospital. We are studying whether expression profiles of CD4+, CD8+, CD
14+ and CD56+ cells, respectively, in cord-blood transplanted patients could be
useful to predict GVHD severity. We are also participating in the clinical study to
predict the sensitivity either to Imatinib or Gefitinib in patients suffering from CML
or adenocarcinoma of the lung, respectively. We have opened the out-patient
clinic for genetic counseling in collaboration with the divisions of pediatrics, inter-
nal medicine, nursing and the laboratory of molecular medicine.

1. Analysis of gene expression profile of in-
flammatory cells in GVHD

Naoyuki Takahashi and Noriharu Sato

In hematopoietic stem cell transplantation, we
sometimes observe severe GVHD (graft-versus-
host disease) in HLA-matched transplants. In or-
der to find the factors affecting the severity of
GVHD, we analyzed expression profile of about
600 selected transcripts in CD4+, CD8+, CD
14+, and CD56+ peripheral blood cells at the
peak of GVHD as well as in controlled phase by
using custom-made oligonucleotide array. The
analysis of the gene expression profile for 4
cases of GVHD showed increased expression of
several immunoregulatory factors in addition to
many proinflammatory factors at the peak of the
disease. Among those factors were CEBPD and
SOCS3 in CD4+ T cell subset, and CEBPD and
CTLA4 in CD8+ T cell subset. In addition, the
expression of transcription factors including sev-
eral members of Kruppel like factor family was
changed. There is possibility that some of these
factors become drug targets.

2. Analysis of the role of Kruppel like family
transcription factors in the inflammatory
response

Naoyuki Takahashi and Noriharu Sato

The control of inflammatory cell activation is
important in the treatment for chronic inflam-
mation, including autoimmune disease and
atheroscrerosis. The molecular mediators regu-
lating the balance of proinflammatory and anti-
inflammatory factors remain incompletely un-
derstood. Recently, it has been reported that
Kruppel-like transcription factors play key roles
in inflammatory response. We identified several
Kruppel-like factors including KLF4 as being
markedly induced in monocytic cell lines (U937,
THP-1, and HL-60) in response to proinflamma-
tory cytokines such as interferon-y or tumor ne-
crosis factor-a, and decreased in response to all-
trans retinoic acid. These findings suggested an
important role of Kruppel-like factors as regula-
tors of macrophage activation.
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3. Genetic counseling and related activities

Naoyuki Takahashi, Noriharu Sato, Reiko
Sada', Momoyo Ohki’, Kohichiro Tsuji’, Koi-
chiro Yuji‘, Kisako Sato’, Masae Ono’, Shiro
Ikegawa’, Toshihiro Tanaka’, Mayumi
Tamari’, Tsuyoshi Sakamoto®, Yoichi Fu-
rukawa’ and Yusuke Nakamura": 'Division of
Bioengineering, ‘Bunkyo University, ‘Depart-
ment of Pediatric Hematology-Oncology, ‘De-
partment of Hematology/Oncology, ‘Depart-
ment of Nursing, ‘Department of Pediatrics,
Tokyo Teishin Hospital, 'Riken SNP Research
Center, *Department of Neurology, Jikei Medi-
cal University, "Promotion of Genome-Based
Medicine Project, "Laboratory of Molecular
Medicine.

At our genetic counseling clinic, we have seen
clients who are suffering or who have family
members suffering from genetic diseases. Ge-
netic diseases and related problems seen at our
clinic this year include Werner’s syndrome, fa-
milial amyotrophic lateral sclerosis, consan-
guineous marriage, familial adenomatous poly-
posis, familial tumor, hepatic epithelioid heman-
gioendotheliom, a client of suspected balanced
chromosomal translocation and so on.

As an initial step to perform individualized
medicine, Human Genome Center has started
microarray analyses of leukemic cells and lung
cancer to predict drug sensitivity. We have also
participated in this project concerning eligibility
of the patients, informed consents, and notifica-
tion of the test results.

Publications

Matuzaki, E., Takahashi-Yanaga, F., Miwa, Y.,
Hirata, M., Watanabe, Y., Sato, N., Morimoto,
S., Hirofuji, T., Maeda, K. and Sasaguri, T.
Differentiation-inducing factor-1 alters canoni-

cal Wnt signaling and suppresses alkaline
phosphatase expression in osteoblast-like cell
lines. J. Bone. Miner. Res. 21: 1307-1316, 2006.
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Division of Clinical Trial Safety Management was established in 2001. Our mis-
sions are divided into two areas. One is the risk management of the Research
Hospital (RH), and the other is the support/monitoring of clinical studies conduct-
ing at RH. The latter work is the collaboration between the staffs of DCTSM and
Translational Research Coordinators (TRC), which are organized by co-medical
staffs, including research nurse, pharmacist, dietician, psychologist and clinical
laboratory technologist. The aim of DCTSM is to carry out the safe and ethically-
protected clinical trials in the Research Hospital in addition to the data manage-
ment. In order to accomplish them we are doing the following activities.

Risk management of Research Hospital

Fumitaka Nagamura,
Reiko Mori

Seiichirou Kobayashi,

Prevention and management of medical acci-
dents are the critical problems at RH. The de-
mand to avoid and to reduce the accidents has
been increasing year by year. The main purpose
of the RH is to promote the translational re-
searches, and the reliance to RH is indispensable
to promote them. Staffs of DCTSM engage in
the risk management at the Research Hospital.
Medical accidents and incidents are reported to
DCTSM by written forms (by direct communica-
tion in case of severe accident). When the urgent
action is required, the meeting (Iryoujiko
Kinkyu Taisaku Kaigi) is immediately held to
discuss the tentative provisions, to protect the
involved patient, and to promote the clinical cir-
cumstances. This meeting was held for three
times in this year, however no severe medical
accident to be reported and/or to be announced
happened. Medical accidents and the responses
of DCTM are reported in the Council of Risk
Management in the RH, which is held monthly.

Educational seminars on risk management are
required by the regulation to avoid the medical
accidents. DCTSM took place two seminars and
one lecture meeting this year. Through these
educations, consciousness for risk management
will be tightened.

Advise/Review of clinical study protocols be-
fore the discussion at the Institutional Re-
view Board (IRB: Chiken-Sinsa-linkai)

Fumitaka Nagamura.

One of the roles of DCTSM is to keep the
quality of protocols as well as studies them-
selves. To perform this task, we discuss and ad-
vise on the protocols with principal investiga-
tors, and made it a rule to submit a protocol
and written consent documents to DCTSM be-
fore submitting to the Institutional Review
Board.

From January 2006 to December 2006, we re-
ceived three entirely protocols and numerous
questions from RH. All the protocols were either
Phase I or Phase I/Ila studies belonging to
Translational Rsearch. Pre-review of these proto-
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cols were finished within two to three weeks
from the receipt. The format of pre-review is
based on the style of applied in the U.S. Food
and Drug Administration. Our opinions are
summarized into three sections: safety issue
(most concern); major problem; and minor prob-
lems/suggestions. These opinions are not obli-
gations which posses enforcement, but those to
improve the safety and quality of clinical stud-
ies. Final decision should be made at the Institu-
tional Review Boards. Furthermore, we per-
formed these activities for other institutes. We
received many requirements from other insti-
tutes.

To assist the planning of clinical studies and
writing protocols, we have disclosed “Guide-
line”. Recently many regulations and guidelines
were announced. To clear these and to match
the Institute’s organization, we have been en-
gaging in the revisions of the rules of out insti-
tute and in reconstitution of the organization
through Working Group.

Education on clinical studies for workers at
Research Hospital

Fumitaka Nagamura.

The major missions of Translational Research
Coordinator are to keep patients” right, to con-
duct translational research more ethically, and
to perform translational research scientifically.
The role of TRC is not the same as that of Clini-
cal Research Coordinator (CRC) in terms of the
aggressive intervention to keep studies ethically
conducted. The problem of education for re-
search coordinators including CRC is the new
but the critical problem in Japan. To educate
workers of the hospital, as well as coordinators,
the division took place the educational course
on clinical studies. This meeting consists of 10
sections, and participants were required to re-
sister for preparing the course materials. This
year, ten workers applied for this course. The
content of this course consists of the basic
knowledge of clinical studies, regulations, laws,
coordinating skills, environment of clinical stud-
ies, and the system of the Research Hospital in
terms of the conduction of Translational Re-
search.

Comparison of the basis for approval and
pivotal studies on hematological malignan-
cies between the US and Japan

Fumitaka Nagamura

Clinical trials are designed based on certain
hypotheses and to meet the requirements for ap-
proval from regulatory agencies. Drugs ap-
proved for hematological malignancies from
January 1985 to December 2005 in both the US
and Japan were selected. Of these candidates,
only indications common to both countries were
considered. Supportive care drugs, immuno-
modulators, biochemical modulators, and off-
label use were excluded. Package inserts, re-
views and analyses by regulatory agencies, and
publications on clinical trials were examined.
Results: Ten drugs were met the criteria. “Line
or type of therapy” was specified for all drugs
in the US and three in Japan. Limitations on age
were indicated in the package inserts of 5 drugs
in the US and 1 in Japan. In Japan, no descrip-
tion on phase was seen in 2 drugs, and 1 com-
parative study was applied. The number of effi-
cacy parameters examined in each pivotal study
(range, mean, and median) were 1-11, 4.7, and 3
in the US and 1-5, 2.3, and 2 in Japan, respec-
tively. Survival was used as an efficacy parame-
ter in 7 drugs in the US, but none in Japan (PFS:
1 drug). Differences in efficacy parameters be-
tween the two countries have decreased, and in-
appropriate uses of efficacy parameters have
disappeared recently in Japan. Conclusion: The
high ratio of RCT and the large number of pa-
tients enrolled into clinical trials are characteris-
tics of the US. The approved indications in Ja-
pan are broad-based, however, the description,
number of patients, and the use of efficacy pa-
rameters were inferior. The basic principle for
approval of regulatory agencies in Japan had
been response rate, however, the policy has be-
come changing. So, the criticism of Japanese
clinical trials, such as poor design, insufficient
information, and less utilization for approval by
other countries may be resolved. The high ratio
of RCT and the large number of patients en-
rolled into clinical trials are characteristics of the
US. The approved indication in Japan are broad-
based, however, the description, number of pa-
tients, and the use of efficacy parameters were
inferior. Although the improvement has begun,
the criticism of Japanese clinical trials, such as
poor design, insufficient information, and less
utilization by other countries may be a result of
the standards of approval by the regulatory
agencies in Japan.
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Arinobu Tojo. Comparison of the Basis for Ap-
proval and Pivotal Studies on Hematological Ma-
lignancies between the US and Japan. Proc Am
Soc Hematol 108 (11), 2006
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vitro validation of bioluminescent monitoring of
disease progression and therapeutic response in
leukaemia model animals. Eur J Nucl Med Mol
Imaging. 2006; 33: 557-565
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umbilical cord.

Our department is divided into two functional parts. One is the transfusion medi-
cine including transfusion-related-examinations and another is cell processing part.
In cell processing part, we have the supportive function for cell therapy including
hematopoietic stem cell Transplantation (HSCT), immunotherapy (Dendritic cell
therapy) and the management for Room for Clinical Cellular Technology (RCCT)
(4). Our on-going researches are (1) Analysis of immunological characteristics of
post-stem cell transplantation patients and hematopoietic malignancies, (2) Expan-
sion of T, NK and NKT cells for GVL/T effect and expansion of requlatory T cells
for prevention of GVHD after HSCT and (3) Mesehchymal stem cells derived from

(1) Analysis of immunological characteristics
of post-stem cell transplantation patients
and hematopoietic malignancies

Shin Nakayama', Tokiko Nagamura-Inoue, Sa-
toshi Takahashi', Arinobu Tojo: 'Department
of Hematology/Oncology, Advanced Clinical
Research Centre, *Division of Cell Processing,
The Institute of Medical Science, The Univer-
sity of Tokyo

The study of immune reconstitution following
unrelated cord blood transplantation (UCBT) in
adult patients is of great concern because of im-
maturity of cord blood immunological cells. This
year we studied the effect of the regulatory T
cell and CD26"" positive T cells in patients with
hematopoietic malignancies, especially chronic
graft-versus host disease (cGVHD) and the pa-
tients with chronic myelogenous leukemia pa-
tients CML under the different treatment. In
c¢GVHD patients we found increase of monocyte
and CD8+ T cell % and decrease of CD8+CD
26+T cell compared to normal control. In CML
patients, we discovered the several interesting

differences between immune cells of the patients
treated with interferon alpha and imatinib (STI).

(2) Expansion of T, NK and NKT cells for
GVL/T effect and expansion of regulatory
T cells for prevention of GVHD after
HSCT.

Tokiko Nagamura-Inoue, Kazuo Ogami, Shin
Nakayama', Arinobu Tojo: 'Department of He-
matology/Oncology, The Institute of Medical
Science, The University of Tokyo

Cord blood transplantation (CBT) is rapidly
increasing in number. However, the graft fail-
ure, viral infections such as CMV and the re-
lapse after CBT remain to be resolved. In CBT,
we can not obtain the donor-derived lympho-
cyte for donor lymphocyte infusion (DLI), be-
cause the donor is the unrelated baby. Instead of
DLI, we are now creating new system of T and
NK cell expansion derived from donor-origin
blood using coated anti-CD3 and CD28 antibod-
ies with the cytokine for the prevention of infec-
tion and relapse (GVL/T). This expansion might



269

also be useful for the acceleration of engraft-
ment. On the other hand, GVL/T effects may
also induce GVHD. For the prevention and/or
control of GVHD, we are now exploring the CD
25+CD4+T (1T) expansion using the patient
peripheral blood after CBT and succeeded the
FOXP3+1T cells in our system.

(3) Mesenchymal Stem cells derived from um-
bilical cord

Tokiko Nagamura-Inoue, Ikuo Ishige', Arinobu
Tojo: 'Department of Stem cell processing,
Lab. of Stem cell Therapy, The Institute of
Medical Science, The University of Tokyo

Mesenchymal stem cells (MSCs) are multipo-
tent cells defined by multilineage potential, and
immunosuppressive ability, thus holding prom-
ise for tissue engineering, gene therapy, and im-
munotherapy. Recently we found the Wharton’s
jelly and vessels of the umbilical cord contains
MSCs, expressing MSC markers (SH2, SH3). We
are now studying the ability of differentiation
and the supportive ability as immunosuppres-
sant. The final purposes of the study are to es-
tablish the source of regenerative medicine and
engraftment support of cord blood stem cells,

gene delivery system and banking together with
cord blood.

(4) Current project in Room for Clinical Cellu-
lar Technology (RCCT)

Tokiko Nagamura-Inoue, Kazuo Ogami,
Masako Hirai, Tsuneo A. Takahashi', Arinobu
Tojo and RCCT Execution Committee: 'Divi-
sion of Cell Processing, The Institute of Medi-
cal Science, The University of Tokyo.

Cell processing room for cell therapy is one of
the critical factors to implement the projects in-
cluding stem cell transplantation, immunother-
apy and gene therapy. It is also mandatory to
separate and manipulate cells under quality-
controlled sterilized circumstances that could
meet with GMP approval. Room for Clinical
Cellular Technology (RCCT) consisted of clinical
clean room and P3 biohazard room has been es-
tablished since 1997 and utilized for cell proc-
essing. Cell processing of cord blood cells for
cord blood cell banking (Tokyo Cord Blood
Bank) and transplantation, regenerative medi-
cine for the osteoblast-like cells derived from
bone marrow mesenchymal cell are in execution.

Publications

1. Hikaru Okada, Tokiko Nagamura-Inoue,
Yuka Mori, Tsuneo A. Takahashi. Expansion
of Valpha24Vbetall NKT cells from cord
blood mononuclear cells using Interleukin-15,
IL-7 and FIt3-L depends on monocytes. Euro-
pean Journal of Immunology, 36, 236-244,
2006

2. Tokiko Nagamura-Inoue, Shunro Kai, Minoko
Takahashi, Koji Kato, Kei-Ichi Isoyama, Masa-
toshi Jinzen, Hiroshi Azuma, Masao Nakabay-
ashi, and Shunichi Kato. Japan Cord Blood
Bank Network. Unrelated Cord blood trans-

plants for the patients with CML, a Japan
Cord Blood Bank Network Analysis, Blood,
108, p888a, 2006

3. Tokiko Nagamura-Inoue, Hideki Kodo,
Tsuneo A. Takahashi, Hideo Mugishima, Ari-
nobu Tojo, Shigetaka Asano, Tokyo Cord
Blood Bank. Four cases of donor cell-derived
acute myeloid leukemia following unrelated
cord blood transplantation for adult patients;
Tokyo cord blood bank experiences, Blood,
108, 893a. 2006
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year.

Our clinical practice and clinical as well as experimental studies have been fo-
cused on (1) anesthetic management in patients undergoing major surgery, (2)
management of intraoperative and postoperative pain, and (3) management of
chronic intractable pain. We have published several works on these subjects last

1. Safety in anesthetic management, espe-
cially focusing on cerebral circulation dur-
ing anesthesia and surgery

The Bispectral Index (BIS) is a recently devel-
oped derivative of processed electroencephalo-
gram that has been proven to closely correlate
with the level of consciousness during natural
sleep and general anesthesia. It has been widely
used in the area of anesthesia to evaluate seda-
tive/hypnotic state in patients undergoing sur-
gery under general anesthesia.

We have also found that BIS is also useful to
detect cerebral ischemia during pediatric and
adult cardiac surgery especially when used in
combination with the near-infrared spectroscopy
(NIRS) to measure oxygen saturation of the
brain. Simultaneous monitoring with BIS and
NIRS revealed that in children, especially in in-
fants, cerebral ischemia occurred frequently dur-
ing cardiac surgery presumably due to immatur-
ity of the cerebral vascular autoregulation. We
also reported successful anesthetic management
of patients with compromised circulation.

2. Management of intraoperative and postop-
erative pain

We have published several works on manage-
ment of intraoperative and postoperative pain.
We have developed a rabbit model of surgical
anesthesia/analgesia, which allows for repeated
and quantitative evaluation of depth of surgical
anesthesia/analgesia provided by a variety of
anesthetics/analgesics. We also published sev-
eral review articles on how to manage postop-
erative pain, and original articles comparing
various modalities of postoperative pain man-
agement.

3. Management of chronic intractable pain

We published several works on new treat-
ment modalities for chronic intractable pain syn-
drome with various drugs including ketamine
and ATP, after application of drug tests to dif-
ferentiate the mechanisms underlying the pain.
We also reviewed usefulness of epiduroscopy in
pain management in patients with chronic in-
tractable low back pain.

We will continue to research on these subjects
and publish several additional reports this year.
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The primary function of the Core Facility for Therapeutic Vectors (CFTV) is to sup-
port clinical trials that require the genetic modification and/or ex vivo manipulation
of patients’ tissue under current Good Manufacturing Practice (¢cGMP) conditions.

1. Preparation of Standard Operating Proce-
dures (SOPs)

The cGMP compliance is maintained using
written SOPs which codify all aspects of labora-
tory activities including facility design and op-
erations of the personnel. Identify areas for im-
provement and develop SOPs for each opera-
tion.

2. Adoption of ISO

Quality management system of the CFTV has
been assessed and found to be in accordance
with the requirements of the quality standards
detailed ISO9001: 2000; in the scope of develop-
ment and manufacture of cell and gene therapy
products.

3. Validation of CFTV

The CFTV is organized with 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 proc-
essing suite capable of generaling 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 Class 10,000. There are many features in-
corporated into the design of this CFTV to mini-
mize the risk of cross-contamination between
products; i.e., unidirectional traffic flow, individ-
ual airlocks to each production suite, single-pass
HEPA filtered supply air, 100 percent exhaust
from the biological safety cabinets through dedi-
cate ducts, among others. Periodical validation
has been performed on the facility and the
equipments in CFTV to ensure cGMP compli-
ance.

4. Production of Master Virus Seed Stock
(MVSS)

We are preparing the cGMP compliant MVSS
which contains a replication-defective recombi-
nant adenoviral vector encoding human
interleukin-12 driven by a CA promoter (CMV-
IE enhancer with the chicken B-actin promoter).
The vector backbone is based on the El-and E3-
deleted serotype 5 adenovirus with a modified
fiber , harboring an integrin-binding
CDCRGDCDC-motif within the HI-loop of its
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knob protein.
5. Establishment of Master Cell Bank (MCB)

We are supporting establishment of master
and working cell banks for producing geneti-
cally engineered herpes simplex viruses and
manufacture of a viral vector for using in clini-
cal gene therapy trials. The MCB is preparing
from the WHO Vero 10-87 Cell Seed.

6. Preparation of Peptide-Loaded Dendritic
Cells (DCs)

We are supporting phase I clinical trials of
melanoma vaccine using gp100 derived peptides
restricted to HLA-A 2402 with fully matured
DCs to induce Thl type immune responses. We
are preparing the fully matured and peptide-
loaded DC in the Cell Unit of the CFTV.

7. Acceptance of projects

(1) Cancer gene therapy using IL-12 transduced
dendritic cells
Department of Surgery and Bioengineering,
Advanced Clinical Research Center, IMUST
(2) Vaccine therapy with peptide-loaded den-
dritic cells for advanced melanoma
Department of Surgery and Bioengineering
Advanced Clinical Research Center, IMUST
(3) Oncolytic viral therapy using genetically en-
gineered herpes simplex viruses for malig-
nant brain tumors.
Department of Neurosurgery, Graduate
School of Medicine, The University of Tokyo

8. Support
This CFTV is supported in part by the 21st

Century COE Program from Japan Society for
the Promotion of Science.



