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18920 The Institute for Infectious Disease, a private institute
founded by Dr.Shibasaburo Kitasato.

18990 The institute was transferred to the Ministry of Internal
Affairs.

19060 The new building of the institute was build in Shiro-
ganedai, Minatoku.

19140 The institute was transferred to the Ministry of Educa-
tion.

19160 The institute was incorporated into the University of To-
kyo.

19470 The institute offered about half of its personnel, facilities,
and space to establish the "National Institute of Health”,
under the control of the Ministry of Public Health and
Welfere.

19650 Laboratory Animal Research Center

19660 Amami Laboratory of Injurious Animals.

19670 The name of the institute was changed to the Institute of
Medical Science. Its primary aims and scope had been
defined as basic and applied studies of diseases of
medical importance. The institute contained 18 research
departments (Bacteriology, Bacterial Infection, Immunol-
ogy, Virology, Viral Infection, Parasitology, Allergology,
Reproductive and Developmental Biology, Oncology,
Cancer Cell Research, Tumor Biology, Pathology, Fine
Morphology, Molecular Neurobiology, Cell Chemistry,
Molecular Biology, Internal Medicine, Surgery) and three
facilities (Laboratory Animal Research Center, Amami
Laboratory of Injurious Animals, Hospital)

19680 Department of Tumor Virus Research.

19690 Department of Molecular Oncology, Radiology
(Hospital).

19700 Department of Organ Transplantation.

19700 Laboratory of Biological Products.

19720 Internal Medicine and Surgery were renamed to, Infec-
tious Diseases and Clinical Oncology, respectively.

19720 Laboratory of Culture Collection, Department of Trans-
plantation Surgery (Hospital).

19740 Department of Genetics.

19740 Course of Tropical Medicine had been held.

19760 Department of Pathological Pharmacology.

19760 Department of Laboratory Medicine (Hospital).

19780 Medical Cyclotron Laboratory (Hospital).

19800 Laboratory of Molecular Genetics.

19810 Department of Biochemistry, Department of Infectious
Disease and Applied Immunology (Hospital).

19870 Department of Molecular and Developmental Biology.

19890 Laboratory of Culture Collection had been changed to
change to Laboratory of Molecular Medicine.

19900 Department of Blood Transfusion (Hospital).

19910 Human Genome Center (Laboratory of Genome Data-
base), Surgical Center (Hospital).

19920 The institute celebrated 100 anniversary of its establish-
ment.

Human Genome Center (Laboratory of Genome Struc-
ture Analysis).

19930 Human Genome Center (Laboratory of DNA Information
Analysis).

19940 Medical Cyclotron Laboratory was abolished.
Department of Clinical AIDS Research.

19950 Donation Laboratories of Gene Regulation, Stem Cell
Regulation (AMGEN) and Cell Processing ( ASAHI
CHEMICAL).

199601 Laboratory of Molecular Medicine was remodeled into
Human Genome Center (Laboratory of Molecular Medi-
cine and Laboratory of Genome Technology).

Donation Laboratory of Hemopoietic Factors (CHUGAI).

199700 Donation Laboratory Genome Knowledge Discovery
System (HITACHI).

Department of Advanced Medical Science (Hospital).

19980 Molecular and Developmental Biology was renamed to
the same
DNA Biology and Embryo Engineering and Molecular
Oncology were made to change to Center for Experi-
mental Medicine
Transplantation Surgery was renamed to Pediatric He-
matology Oncology

19990 Welfare Building "Shirokane Hall’ was renovated.
Auditorium was renovated.

Old Parasitology Building was renovated to new "SNPS
Building”.

Donation Division of Gene Regulation] EisailJ was
closed.

20000 The former 23 departments were reorganized to three
departments
(Microbiology-Immunology, Cancer Biology and Basic
Medical Sciences).

Department of Pathological Pharmacology, Department
of Clinical Oncology, Department of Infectious Diseases,
and Department of Transplantation Surgery were re-
named to Division of Molecular Therapy, Division of Cel-
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lular Therapy, Division of Infectious Diseases, and Divi-
sion of Bioengineering, respectively, and The Advanced
Clinical Research Center was established to unify four
Divisions.

Three divisions (Laboratory of Seguence Analysis,
Laboratory of Functional Genomics, Laboratory of Func-
tional in Silico) were added in Human Genome Center.
Laboratory of Culture Collection was abrogated.
Donation Division "Genetic Diagnosis (OTSUKA)” was
established.

Donation Division of Genome Knowledge Discoverly
System HITACHIO was closed.

Donation Division of Cell Processing] ASAHI CHEMICAL
and NISSHOO

10 Department of Clinical AIDS Rrsearch was reorganized

into Department of Genomic Medicine and Department
of Safety Management in the Hospital, and Division of
Clinical Immunology in the Advanced Clinical Research
Center. At the same time, five clinical departments were
unified into three Departments of Internal Medicine, Sur-
gery and Radiology.

Donation Division of Proteomics Researchd ABJ & Milli-
porell]

The Medical Science Museum was built and opened.

[(IT1J0 Donation Division of Cellular Proteomics] BMLLT]
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Fig. 1
Observation of bacterial infection by a confocal laser scanning micro-
scope

DEPARTMENT OF MICROBIOLOGY AND IMMUNOLOGY

The scope of our research in this department includes the
elucidation of the molecular interactions between pathogens
and the host that are necessary for the establishment of infec-
tious diseases, molecular recognition of self and non-self by the
immune system, and modulatory mechanisms of host defence
systems. Understanding the molecular bases for such proc-
esses will be applied to the development of novel approaches
for preventing or controlling infectious diseases and immune
disorders. The department is composed of several groups
working on bacterial infection, viral infection, host-parasite rela-
tionships, molecular and cellular immunology, mucosal immu-
nity, compromised host genetics and developmental gene regu-
lation. Although each research group has particular interests in
either the pathogen or the host, their research is not limited to
one or other of these biological systems. Rather, their research
covers a wide range of dynamic interactions between microbes
and the host in the development of infectious diseases and the
distinction between self and non-self in immune systems. Our
department has been successfully promoting basic research in
the area of infection and immunity in collaboration with many
other groups in this and other countries. In addition, we have
actively engaged in promoting collaborative projects with vari-
ous groups in pharmaceutical companies and clinical laborato-
ries for the development of drugs, vaccines and immunobioma-
terials. The growing concern in emerging and re-emerging in-
fectious diseases demands further support of the basic re-
search that we have developed in our department. Our depart-
ment, as one of the pioneer groups in our country, strongly en-
deavours to promote and expand our research activity, our col-
laborations with other groups engaged in studies of infection
and immunity, and the training and professional development of
young independent investigators through studies in the depart-
ment.
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Fig. 2
Viral infection experiments in a biosafety cabinet
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Fig. 3
Flowcytometric analysis and cell sorting
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Fig.O
Shigella VirA disrupts microtubules and causes membrane ruffling.

Our main area of interest is in the molecular interaction of
pathogenic bacteria such as Shigella, enterohemorrhagic Es-
cherichia coli, or Helicobacter pylori with the host epithelial
cells at early stage of infection. Our major concern is the eluci-
dation of mechanisms of bacterial attachment to the epithelial
cells, and bacterial entry into and spreading within and between
the epithelial cells. The ultimate aim of these research pro-
grams is the development of attenuated vaccines, the construc-
tion of animal model, and improvement in the diagnosis and
prevention of bacterial infection.

(0) Shigella internalized in the host cytoplasm can multiply
therein and spread intra— and intercellularly by bringing about
the assembly of F—actin at one pole of the bacterium. We in-
tend to elucidate the molecular mechanisms involved in the
bacterial entry and spreading process and the host cellular
events involved in the infectious process.

0) Enterohemorrhagic E. coli (EHEC) of serotype O157:H7
has been indicated to be associated with a spectrum of ill-
ness in human, including watery diarrhea, hemorrhagic coli-
tis, and the hemolytic uremic syndrome. We used an EHEC
0157:H7 strain, which was isolated from an outbreak in Sakai
city in 1996, and undertook comprehensive study for under-
standing the mechanisms of bacterial adherence to and colo-
nization on the human colonic tissue or the secretion of the
Vero toxins. Indeed these studies are important not only for
understanding the pathogenicity of O157:H7 but also for de-
veloping a novel approach to prevent bacterial infection at
very early stage of infection in the human colon.

(0) Helicobacter pylori is responsible for the major part of gas-
tric infectious diseases worldwide. H. pylori colonizes the an-
trum and corpus of the gastric mucosa and its presence is
associated with severe pathologies such as choronic gastritis
and gastroduodenal ulcer disease, mucosa—associated lym-
phoid tissues (MALT) lymphoma and gastric adenocarci-
noma. We aim to reveal the molecular mechanisms of the in-
fectious process involved in the roles of bacterial virulence
factors and the host cellular events.
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Fig.O
Secretion of CagA from adherent Helicobacter pylori into AGS cell.
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Fig.O
Function of IL] and signaling pathways mediated through ILHIR

Our major research interests are to elucidate cellular and mo-
lecular mechanisms of cell to cell interactions in the immune
system in order to understand the regulatory mechanisms of
early development of lymphoid cells and signal transduction
through antigen—receptor complexes and cytokine receptors.

0) We have elucidated the molecular structure of the func-
tional IL-5R. To clarify the physiological roles of IL-5/IL-5R
system, we are investigating signal transduction through IL-5
R, its target genes, the roles of IL-5 in various immunological
disorders, and the function of B-1 cells that constitutively ex-
press IL-5R in mucosal immunity system. We are also study-
ing the mechanism of switch recombination of immunoglobu-
lin gene induced by IL-5 and anti~CD38 stimulation, and the
function of Btk tyrosine kinase critical for BCR or IL-5 signal-
ing and a Btk—binding molecule, BAM11.

) Lymphocyte differentiation is a series of processes
whereby the coordinate regulation of cell proliferation, differ-
entiation, and death directs the development of functional
cells. We are investigating roles of the adaptor protein Lnk
and its family proteins, APS and SH2-B. Lnk constrains B cell
production and expansion of hematopoietic progenitor cells,
indicating novel negative regulatory mechanisms mediated
by Lnk adaptor proteins in controlling homeostasis of immune
system.

) Naive CD4 Th cells differentiate into at least two distinct
subsets, Thl and Th2, with different cytokine secretion pro-
files. We are trying to investigate signaling pathways deter-
mining the Th1/Th2 fate by using a unique peptide from M. tu-
berculosis that primarily promotes Th1 development.
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Fig.O
Hematopoietic homeostasis regulated by Lnk
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Our research group is extensively promoting the analysis of
immunomolecular mechanism in mammalian fertilization and
implantation under the co-operation with Assoc. Prof. Taka-
saki’s group (Dept. of Biochemistry).

& Programmed cell death in murine ovary and testis
We have elucidated that the ovarian follicular atresia as a
typical phenomenon in programmed cell death could be in-
duced by FaslFas ligand (L) system. Actually, we found that
the defect of Fas death domain in MRLOIpr mice caused ovar-
ian adenopathy with the increase of follicles. In murine testis,
we demonstrated that Fas is expressed in testicular germ
cells and FasL is expressed in sertoli cells indicating their
molecular interactions during spermatogenesis. Thus, we are
clarifying the primary function of FaslFasL system in the
gamete selection into fertilization.
& Fertilization
From the analysis of sugar structures of porcine or murine
egg zona pellucida (ZP), we have revealed that the sugar
chains are of bi-, tri-, and tetrae antennary complex type with

a fucosylated trimannosyl core containing sialic acid andlor

sulfate residues. Among these sugar moieties of ZP, we

found that murine or porcine sperm bound to B-Galactose

residue andlor Le* structure on ZP. At the fusion step in the

fertilization, we have confirmed that the CD40p56* complex

on egg plasma membrane adhered to MHC class Il molecule

at the posterior region of sperm in a species specific manner.
& Implantation

CD57"HLA-DR™™" natural suppressor (57.DR-NS) cell line,
which was cloned from human decidua in our laboratory, re-
leases “apoptosis inducing nucleosides (AINs)” into the culture
to generate the apoptosis of human malignant cells but not to
do that of normal cells at all. The administration of AINs into
leukemic, gastric and mammary tumor bearing SCID mice cul-
minated in the drastic suppression of tumor growth due to the
occurrence of apoptosis in tumor tissues. Thus, we have found
the real tumor immunity in the implantation site of feto-maternal
interaction as mother nature’s experiments.
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Cellular mechanisms for the surveillance and exclusion of ex-
pression by intragenomic parasites such as provirus and trans-
posons are now being recognized as an important host cell de-
fense system in the cell nuclei. Obviously, viruses would have
their own strategy to escape from the defense system. Our goal
is to elucidate molecular mechanisms involved in host-parasite
interaction by analyzing epigenetical regulation of viral gene si-
lencing or activation observed in the infected cells. The results
would give us new ideas for latent infection observed in many
viruses.

0. Mechanistic links between transcriptional factor AP-1 and
chromatin remodeling factor SWI/SNF complex.

We have shown that BAF60a, a subunit of SWI/SNF chro-
matin remodeling complex, is a determinant of transactivation
potential of transcription factor AP-1, which is composed of
Fos and Jun family proteins. BAF60a binds to a specific sub-
set of Fos/Jun heterodimers using the two different interfaces
specific for c-Fos and c-Jun, respectively. By this binding
specificity of BAF60a, such Fos/Jun dimers as c—Fos/c-Jun
can effectively recruit SWI/SNF complex to chromatin which
is in an inactive context, leading to a strong induction of tran-
scriptional initiation.

0. Maintenance of integrated proviral gene expression re-
quires Brm, a catalytic subunit of SWI/SNF complex

We show that MuLV-based retrovirus vector transgene ex-
pression is rapidly silenced in human tumor cell lines defi-
cient in Brm expression, even though these vectors can suc-
cessfully enter, integrate, and initiate transcription. Introduc-
tion of exogenous Brm to these cells suppressed recruitment
of protein complexes containing YY1 and histone deacety-
lase (HDAC) 1 and 2 to the 5-LTR region of the integrated
provirus, leading to the enhancement of acetylation of spe-
cific lysine residues in histone H4 located in this region. Con-
sistent with these observations, treatment of Brm deficient
cells with HDAC inhibitors but not DNA methylation inhibitors
suppressed retroviral gene silencing. These results suggest
that the Brm—containing SWI/SNF complex subfamily (tritho-
rax-G) and a complex including YY1 and HDACs (Polycomb—
G) counteract each other to maintain transcription of exoge-
nously introduced genes (Figure).
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Figure.

Counteraction between trx-G complex and Pc-G complex, which com-
pete for the proviral promoter region.

In the presence of functional SWIISNF complex (trx—G), histone H4 is effi-
ciently acetylated in the nucleosome located in the 5-LTR region which is
essential for the maintenance of transcription. In cells deficient in Brm ex-
pression, YY1IHDACs (Pc-G) as well as the linker histone H1 are strongly
recruited to this region and histone H4 is efficiently deacetylated, which
leads to the stochastic and discontinuous retroviral gene silencing.
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Fig. 2
Budding of influenza virus

Molecular Pathogenesis of Influenza and Ebola Virus Infections
Viruses can cause devastating diseases. The long-term goal of our research is to
understand the molecular pathogenesis of viral diseases, using influenza and Ebola
virus infections as models. Interactions between viral and host gene products during
viral replication cycles determine the consequences of infection (i.e., the characteris-
tics of disease manifestation, whether limited or widespread); hence, our research
has centered on such interactions in these viral infections.
1 Hostrange restriction of influenza A virus
Influenza pathogenesis and host range restriction In addition to viruses that are
currently circulating among humans, new influenza viruses appear and can cause
outbreaks. For example, an H5N1 avian influenza A virus was transmitted from
birds to humans in 1997 in Hong Kong, infecting 18 humans, 6 of whom died. This
outbreak was unique in that the virus that transmitted to humans is lethal to chick-
ens, and unlike what was previously thought possible, an avian virus was directly
transmitted from birds to humans. We are currently studying the molecular basis of
high virulence of this virus in mammals and the viral determinants that allowed di-
rect transmission of the virus from birds to humans.
2 Influenza virus assembly
The formation of virus particles involves interactions among viral proteins as well
as interaction between viral and cellular proteins. To this end, we focus on the nu-
cleo-cytoplasmic transport of viral proteins and the budding process (Fig. 1). These
studies should further our understanding of the molecular mechanism of viral repli-
cation involving cellular machinery.
3 Reverse genetics-generation of influenza viruses entirely from cloned cDNA
Recently, we established a system for the generation of influenza viruses entirely
from cloned cDNAs. In this system, human kidney cells were transfected with eight
plasmids, each encoding a viral RNA of ATWSNI33 (H1N1) virus, flanked by human
RNA polymerase | promoter and mouse RNA polymerase | terminator sequences
(Fig. 2). Transcription of these viral genes by cellular RNA polymerase | yielded all
eight influenza viral RNAs. Cotransfection with protein expression plasmids for the
nucleoprotein and polymerase proteins resulted in the generation of >10” infectious
viruses per ml of supernatant. Thus, for the first time, a system is now available that
allows highly efficient generation of influenza virus without technical limitations.
This system can be utilized for a variety of purposes including basic research on in-
fluenza viruses, the generation of live attenuated influenza virus vaccines, and de-
velopment of influenza-based vaccine or gene delivery vectors.
4 Role of Ebola virus proteins during viral replication
Ebola virus causes hemorrhagic fever in humans and nonhuman primates, re-
sulting in mortality rates of up to 90%. Even so, little is known about the molecular
pathogenesis of Ebola virus infection or the pathophysiologic events that occur in
primates during infection with this virus. Studies of this virus have been hampered
by its extraordinary pathogenicity, which requires biosafety level 4 containment. To
circumvent this problem, we recently developed a novel complementation system
for the functional analysis of Ebola virus glycoproteins. Using this system, we are
studying the functions of the glycoprotein and the nature of Ebola virus receptors.
We are also interested in Ebola virus replication. Thus, we are investigating the
assembly process of this virus and the structural basis of the interactions of the viral
proteins involved in replication

Cllele,

clolole
"

OLEE

Plasmids ng
influenza viral profeins

oo
0000000o00000—-00000000000000000

Fig. 2
Reverse genetics-technology that allows one to generate influenza A vi-
rus from cloned cDNA.
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Fig. 1

Diagrammatic representation of PML-type JCV regulatory regions. Al-
though PML-type regulatory regions are hypervariable, without exception,
they are generated from the archetype by sequence rearrangemnts.

We are studying the human polyomavirus JC virus (JCV), the
causative agent of progressive multifocal leukoencephalopathy
(PML). This virus is ubiquitous in humans, infecting children as-
ymptomatically, then persisting in the kidney. Renal JCV is not
latent but replicates to excrete progeny in the urine. The follow-
ing are our specific projects.

& Mechanism of the development of PML. Regulatory re-
gions of JCV DNAs recovered from the brain of PML patients
are hypervariable, and are generated from the archetype
regulatory region during persistence in hosts. We are study-
ing the development of PML, with special emphasis on the
significance of regulatory region rearrangement.

& Mode of JC virus transmission. JCV is horizontally trans-
mitted among humans. Nevertheless, JCV is mainly transmit-
ted from parents to children. To further clarify the mode of
JCV transmission, we hypothesized that JCV is transmitted
from parents to children through cohabitation. Projects exam-
ining this hypothesis are in progress.

& Origin of native human populations in the world. We iso-
lated a large number of JC virus DNAs from the urine col-
lected in various areas of Asia, Africa and Europe. For these
JCV DNA, we performed phylogenetic analysis and found
that JC virus co-evolved with human populations. We are
now attempting to elucidate the origin of native populations in
the world by analyzing JC virus DNAs recovered from their
urine samples.
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Fig. 2

A phylogenetic tree showing the divergence of Caucasian JCV genotype
(EU). Major domains of EU subtypes are as follows. EU-a: East Europe, Ja-
panlSouth Korea (Jpn), East Siberiall Arctic areas (Arc). EU-b: West Europe,
Mediterranean areas. EU-c: East Siberia
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Infectious diseases are threats not only to us humans but
also to insects such as flies. The Toll receptor was identified as
a pathogen recognition molecule in flies. Interestingly, we hu-
mans have similar molecules, TolHike receptor (TLR), and use
them for pathogen recognition in the innate immune system.
We probably have 11 or 12 TLRs that recognize a variety of
pathogen products such as: bacteria—derived lipopolysaccha-
ride, peptidoglycan, and unmethylated DNA; and virus—derived
double-strand RNA. Our division focuses on recognition mole-
cules for lipopolysaccharide (LPS), the pathogen product that
most potently activates our immune system. Due to such potent
activity LPS has been implicated in a number of diseases such
as endotoxin shock.

LPS is recognized by CD14, TLR4, and MD-2. We discov-
ered MD-2 as a molecule associated with TLR4 and showed
that MD-2 is indispensable for LPS responses. We also discov-
ered another cell surface complex RP105IMD-1 and showed
that RP1050MD-1 has an important role in B cell responses to
LPS. Despite identification of the recognition molecules, LPS
recognition mechanisms are poorly understood. We are trying
to understand molecular mechanisms underlying LPS recogni-
tion. Understanding LPS recognition mechanisms would con-
tribute to a novel therapeutic intervention of diseases such as
endotoxin shock.

TLR4MD-2, RP105%0-1
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Fig. 1
Endotoxin recognition molecules: CD14, TLR4-MD-2, and RP105-MD-1

Endotoxin binds to CD14, and is recognized by MD-2 and TLR4, which de-

livers an a signal that activates innate and acquired immune responses.




|:| |:| |:| |:| |:| |:| DIVISION OF MUCOSAL IMMUNOLOGY

gooooooooOoooooDbOoobOOooDbOOobooO0oooO
obOoobOooooooOoooOoobobOOobobOOooDOOoboDoOoo
obooooOoooOoooOoooOoOobocOOobcOOoOoOOobooOOoo
obooooooooooboooodoboooooooooood
ooocecMisODOOooOOoooOOooooOooooooooooo
obOoobOooooooOoooOoobobOOobobOOooDOOoboDoOoo
cooboOoOoOoooOoOOoCOUOO0OFAEDOOOOOOOOO
obooooooooooboooodoboooooooooood
ooOoobDOoooO0oooOoOoooooboboobooboooDbOOobDOoo
obOoobOOoooO0oglADOOOOOO0OOOODOOOO0O00
cbooooboooooooOoooOoOobobOOobooOoOooOOobooOOoo

OO0000AOOOOO0O000000000000000CMIS

ooOoobDOoooO0oooOoOoooooboboOoboboooDbOobDOoo

obOoobOooooooOooooooboOoboboOooDbOOoboDoOoo

oooooboooooooOoooOoOobobOOobcOoOoooOOoboooo

ooooooooodo

e 00000000000 O0OO0O0OO00O0O000O00000

gooooooooooooboboooboooooboooOoon

goooooooooocooobOooboboooboOoooboooo
gooooooooooooobooooooooonoooa
gooooooooOooooobOoobOooDbOooobOoooo
goooooooobooocooobooboOooobooooOoooo
goooooooooocooobOooboboooboOoooboooo
gooooooooooooobooooooooonoooa
gooooooooOooooobOoobOooDbOooobOoooo
goooooooobooocooobooboOooobooooOoooo
gooooooobooobooooooooo

g U000O000O000ONALTOOOOOOOO0O00O0

goooooooooooobobooobOoooboobobOOooon

DoO00ILBROLBROOOOCOOOCOOOOOOOOOO
goooooooooocooooOmoooomoooooo
goooooooooooooboooooooooooooa
ooo00oooOOooOO0ocO0OODOb0ODOOOO0ODOONALTO
goooooooooocbooobOoobOoobOOoOooOOoooo
oooo0oo0oo0OoOo0ooO0oOO00O000I0000
Oo000O0ONALTOOOOOO0O0O00000000000
O0D0DONALTOOODODOOOCO’con’corB0 00
NALTOOOOOOOOOOOOOOoOOooDOOoooOOooonO
oo uoomOoNALTOOOOOooooooo
NALTOOOOOOOO0OO0O000O0O0IgAOOOO0000
NALTOOOOOOOOOOOOOOOOODOO0DO00On

Inductive Sites Effecior Siles
Peyer's Patches Intestinal Lamina Propria
';I.n. Antigan . -
Iuln-H_I" an A - SdgA

oo
oooooooceMisooooon

Fig. 1
Diagrammatic illustration of the common mucosal immune system
gcMmiso

Our body is continuously exposed to nhumerous numbers of
exogenous antigens including microorganisms, biological stim-
uli and foods via the surface of the mucosa-associated tissues
including gastrointestinal and respiratory tracts. The mucosal
immune system is a primary recognition and responding sys-
tem for these foreign antigens. The system is equipped with the
common mucosal immune system, which bridges the IgA in-
ductive, and effector sited] Fig.OO Orally administered antigens
are first taken up from specialized antigen-sampling M cell
clustering in the dome region of the follicle—associated epithe-
liumO FAEDO which covers the well known IgA-inductive sites,
Peyer's patches] PPO As a result, various immunocompetent
cells including IgA—committed B cells are activated and subse-
quently migrate into the effector sites such as intestinal lamina
propria through the CMIS for the production of secretary IgA
antibodies. Our recent findings provide new evidence for the
existence of CMIS-independent IgA induction pathway. Our
current studies are aiming mostly for further molecular and cel-
lular elucidation of the uniqueness and dynamism of the CMIS—
dependent and —-independent immune systems for the develop-
ment of new generation of mucosal vaccines that are safe and
effective for the prevention and control of infectious and inflam-
matory diseases.

& Molecular and cellular characterization of M cell for the de-
velopment of M cell-targeted mucosal vaccine”

Mucosal immunization has been shown to be the most ef-
fective way to evoke antigen-specific immune responses
both at the mucosal and systemic compartments. However,
oral or nasal immunization generally requires co-administra-
tion of mucosal adjuvant such as cholera toxin, heatabile
enterotoxin, or their derived non-toxic mutants for the gen-
eration of vaccine antigen-specific immune response. In view
of the safety and practicality, one would like to avoid co-ad-
ministration of any kind of adjuvant if it is possible. To over-
come this obstacle, our effort is focusing on the molecular
and cellular elucidation of under characterized antigen-sam-
pling M cells in PP and nasopharyngeal-associated lymphoid
tissuell NALTOfor the development of M Cell-Targeted Mu-
cosal Vaccine”.

& Elucidation of the molecular and cellular mechanisms for

NALT organogenesis

The signal transduction pathways associated with IL-EIR
and LTB R are essential in the formation and development of
secondary lymphoid tissues including PP. In contrast, our lat-
est studies using various aplastic models for secondary lym-
phoid tissues including mice deficient in the genes associ-
ated with these cytokine pathways have revealed that the
NALT formation is totally independent of these cytokine-me-
diated tissue organogenesis pathways. Further, we have
found that mice deficient in IdJ, known as a differentiation in-
hibitory factor, have aplasia of NALT and also that CO"CD
O"CDOORB" cells serve as an initiator for the NALT formation,
evidenced by the NALT-reconstitution experiments using
these 1d1""" micel Fig.(O Our current efforts are aiming 00
at the identification of unknown inducing factdr sO for the
NALT organogenesis and OO for the characterization of im-
munological relevance of the tissue for the induction and
regulation of mucosal immune responses by use of the newly
developed NALT-reconstitution model.
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Fig. 2

Aplastic NALT in 1d1”"" mousel left] Normal mice-derived CDO1"CDO”

cells homing in the nasal tissue of IdJ”"” mouse following adoptive transfer
0 middleDand the NALT reconstituted] right[]
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DEPARTMENT OF CANCER BIOLOGY

Formation and development of cancer are multi-step that in-
volves alteration of structure and function of various genes that
are relevant to cell growth, differentration, and to cell-cell com-
munication, the genes include oncogenes, tumor suppressor
genes, and their related genes. In the Department of Cancer Bi-
ology, we try to establish molecular mechanisms of tumor for-
mation and development basing on the function of these gene
products. Our goal is to understand a& how the cell growth and
differentiation are regulated, a&g molecular basis of angiogene-
sis, & molecular mechanisms of invasion and metastasis of
cancer, @& mechanisms of malignant transformation by tumor
viruses, and pathogenic mechanisms of human cancer.

Ongoing researches are as follows.

0. Structure, expression, and function of cancer related genes
including oncogenes and tumor suppressor genes

0. Studies on signal transduction and gene expression in-
volved in cell growth and differentiation

0. Studies on inositol-phopsholipid signaling

0. Studies on cellcell interaction, cell motility, and cytoskelton

0. Molecular mechanisms of tumor angiogenesis, cancer cell
invasion, and metastasis

0. Molecular pathogenesis of malignant lymphomas, other
solid tumors, and retrovirus-associated neoplasms
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Fig. 1

Multi-step processes of tumor formation and development are illustrated. Typical example of signaling pathways is also shown. Many can-

cer—related genes are involved in these processes and signalings.
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Fig.0O

The antiproliferative protein Tob functions as a G1G. switch. Unphospho-
rylated Tob suppresses G1 cyclin expression at the transcriptional level.
The suppressor activity is cancelled upon growth factor stimulation through
its Erk102 mediated phosphorylation.
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A novel RhoGAP expressed on the spine of neuron interacts with NMDA
receptor. (Top) Structure of the protein, (Middle) RNA expression, (Bottom)
Expression of the novel RhoGAP on the spine.
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Figure.O

A possible molecular mechanism on MT1-MMP at the cell invasion front.
CD44 functions both as an associate and a carrier of MT1I-MMP which is
shifting toward the cell invasion front. After the shift, MT1-MMP shed the CD
44 or forms the homodimer in order to activate MMP-2 effectively, subse-
quently facilitating cell migration.

Cells and extracellular matrix (ECM) construct a framework of
tissue, which also functions as a part of signal network that
regulate tissue integrity and functions. Therefore, pericellular
ECM microenvironment is an important factor that determines
functions and fate of the cells in tissue both in physiological and
pathological conditions. The aim of our study is to understand
regulations and functions of cell surface protease systems that
modulate pericellular ECM environment. As model systems, we
are focusing on the processes of cancer invasion and angio-
genesis, since these are excellent models to understand how
ECM-degrading proteases are assembled and regulated at the
invasion edge.

Matrix metalloproteinases (MMPs) are zinc-binding endopep-
tidases that collectively degrade almost all the ECM compo-
nents. In 1994, we reported the first case of MMP that anchors
to plasma membrane through the transmembrane domain and
named it as membrane-type MMP (MT1-MMP) (Sato et al. Na-
ture). In this study, we also found that MT1-MMP is expressed
in malignant cancer and acts as a specific activator of proMMP—
2, a type IV collagenase, on the cell surface. Since then, we
have characterized substrates of the enzyme, expression in dif-
ferent types of malignant cancers, regulation of the gene ex-
pression, and how the enzyme activity is regulated during inva-
sion. Although we have six MT-MMPs, MT1-MMP is presum-
ably a major player for cancer invasion and angiogenesis.

To dissolve tissue barrier, invasive cells have to localize MT1
-MMP toward the direction of cell movement. We recently
found that CD44 plays a critical role in this process by acting as
a linker that connects MT1-MMP to actin cytoskeleton and con-
veys MT1-MMP to the ruffling edge (Mori et al. EMBO J, 2002).
At the same time, localization of MT1-MMP to the migration
front facilitates homo-oligomer formation that eventually pro-
motes proMMP-2 activation (Ito et al., EMBO J, 2001). Conse-
quently, the cell acquires ability to degrade both type-l and -1V
collagens by MT1-MMP and MMP-2, respectively. In addition,
MT1-MMP cleaves and sheds CD44. This shedding accompa-
nies promotion of cell migration (Kajita et al. JCB, 2001). Proc-
essing of laminin 5 y2 chain by MT1-MMP also has a similar mi-
gration—-promoting activity (Koshikawa et al. JCB, 2000). For
continuous invasion, MT1-MMP should function uninterruptedly
at the invasion front, and this requires recruitment of fresh en-
zymes to the front and withdrawal of the used inactive mole-
cules on the other. Internalization of MT1-MMP mediated by
the cytoplasmic tail plays a part of this dynamic turnover at the
invasion front, and interestingly, expression of internalization—
defective mutants abrogate cell migration and invasion domi-
nant-negatively (Uekita et al. JCB, 2002). Thus, this line of stud-
ies shed light for the first time on how invasion—-promoting cell
surface proteases are regulated coordinately with cell locomo-
tion.
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Figure.O
Internalization of MT1-MMP molecule at the cell invasion front could be
associated with a renewal from old to newly synthesized MT1-MMP
A constant internalization of MT1I-MMP could be associated with p2, a
clathrin—coated pit related factor may induce the situation that MT1-MMP is
uninterruptedly renewed to function at the invasion front.
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Dishevelled-vesicles and the co-ocalization of IRSp53

Our division started in February (I1T10 We have been
studying the mechanism of signal transduction that regulates
morphogenesis during early development of multicellular or-
ganisms.

Recently, several new signal transduction pathways such as
Whnt, Notch, and Hedgehog have emerged, which play crucial
roles in morphogenesis. These signaling pathways are also
paid great attention as a promising target for treating human
cancers, because abnormalities in these signaling systems
have been found in a wide range of human cancer tissues. Es-
pecially, we are focusing on Dishevelled, which is known to be
a regulator of both Wnt and Notch signaling systems. Numer-
ous genetic analyses have revealed that Dishevelled plays an
essential role in the regulation of the body-axis formation, the
cell-fate decision, the cell-polarity formation, and the extension
movements, by functioning as a molecular switch of the Wnt
signal and by antagonizing the Notch signal. We recently dis-
covered that Dishevelled proteins form uncharacterized vesicu-
lar structures in cells and identified several Dishevelled-binding
proteins that localize at the Dishevelled-vesicles. Also, we
found that Dishevelled regulates the architecture of microtubu-
lar cytoskeleton. It has been reported that endogenous Dishev-
elled proteins form vesicular structures in Xenopus eggs and
move along the cytoskeletal structures in vivo, which is presum-
ably important for the body-axis formation. Through the eluci-
dation of the identity of the Dishevelled-vesicles, we are trying
to clarify the molecular mechanism of the vesicle-movement
and the relationship with cytoskeleton, which will ultimately lead
to the better understanding of the body-axis formation and con-
tribute to the cancer therapy in the future.
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Stabilization of microtubules by Dishevelled
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Fig. 1
Pseudo—color image of synthetic polynucleotide microarray hybridization.

Our aim is to elucidate host-parasite relationships of DNA vi-
ruses including a herpesvirus, human cytomegalovirus (HCMV),
and a tumor virus, SV40.

Viruses require host factors to proliferate within cells. As the
host factors may restrict viral replication, identification and char-
acterization of the host factors and their genes should play a
important role in investigation of viral pathogenesis and even-
tual control of viral infection. In addition, to study the host fac-
tors involved in viral life cycles as a tool may contribute to in-
quire about complex biological phenomena within the cell. We
have now obtained a novel methodology to study the host fac-
tors involved in viral pathogenesis from a view point different
from the conventional paradigm in biology, which utilizes DNA
microarrays and leads us to survey alteration of gene expres-
sion simultaneously and comprehensively.

Using the novel microarray technology in the post-genome
era, we are now carrying out the following projects to explore
genetic backgrounds of viral infection:

& methodological development of device systems with syn-
thetic polynucleotide microarrays;

& expression profiling for human genes within cells infected
with a variety of pathogenic viruses including HCMV;

& construction of a pubic data base and program software
that can provide expression profiles to facilitate investigation
of the host-parasite relationship in infectious diseases.
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Fig. 2
Scatter plot analysis for expression levels of human genes within HCMV-
infected fibroblasts
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Division of Pathology has focused on molecular pathogene-
sis of human lymphoid neoplasms and diseases caused by vir-
uses such as HIV, HTLV-1, and EBV .

Research activities are as follows:
& Malignant lymphoma:

0 O Chromosome translocation:

O Demonstration of p80 NPM-ALK chimeric protein in
anaplastic large cell lymphoma with t(2 ; 5). O Chracteri-
zation of partner genes of BCL6 and identification of a
novel gene U50HG. O Identification of proteins specifi-
cally expyessed in human geminal center B—cells.

0O 0O Hodgkin’s lymphoma: Delineation of the ligand-inde-
pendent signaling mechanism of CD30 overexpressed
on Hodgkin-ReedISternberg cells.

0 O Viral infection and lymphoma:

0 Demonstration of constitutive activation of PKCBO in
ATL cells as a leukemogenic event of HTLV-1-infected T
cells.
0 Demonstration of involvement of EBV in pyothrax-as-
sociated lymphoma.
0 Clarification of remarkable change of EBV infection
status among Japanese in recent years.

& Viral diseases:

0 O Discovery and characterization of HTLV-1 uveitis (HU),
the third disease entity caused by HTLV-1.

0 O Discovery of a new function of soluble Fas ligand as an
immunosuppressive cytokine based on the pathophysiol-
ogy of HU.

0 O Demonstration of the involment of CpG methylation in la-
tency of HIV and HTLV-1, and specific demethylation of
CpG sites in CREBIATF sites of LTR in signal-mediated
HIV reactivation.

0 O Demonstration of 5'-LTR selective CpG methylation of
HTLV-1 provirus ltalic and Italic.

Immunohistological demonstration of methionine aminopeptidase 2 in
human germinal center.
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Fig.O

Severe osteopetrosis and defective lymph node organogenesis in TRAF6
—deficient mice.

Left: Cross sectional views of the distal metaphysis were obtained by mi-
crofocus X—ray computed tomography. TRAF6-0— mice display osteopetro-
sis due to lack of osteoclasts. Bone marrow cavity, which was clearly ob-
served in control mice (upper), was filled with spongy bones in TRAF6-1-
mice (lower).

Right: Lack of mesenteric lymph node in TRAF6-0— mice.

Our goal is to understand the molecular mechanisms of on-
cogenesis by elucidating normal regulation of intracellular sig-
nal transduction and gene expression involved in cell prolifera-
tion and differentiation. We have been interested mainly in
three molecules including O O TNF receptor—associated factor
(TRAF), which transduces signal from TNF receptor super-
family and TollJIL-1 receptor family, O Overtebrate homologues
of E. coli Ras-like protein (ERA), G proteins essential for cell cy-
cle progression and survival, and 3) WT1, a transcription factor
mutated in Wilm’s tumor. Following projects regarding these
three molecules are going on.

0 O Roles of TRAF—mediated signal transduction in develop-
ment and organogenesis.

We have identified TRAF5 and TRAF6 as signal transducers
of CD40, a receptor essential for B cell proliferation and differ-
entiation. Furthermore, we have generated TRAF6-deficient
mice to show that TRAF6 is essential for inflammation, innate
immunity, lymph node organogenesis, bone formation, neural
tube formation and ectodermal development. To further eluci-
date physiological roles of TRAF6, we are trying to identify mo-
lecular mechanisms underlying the TRAF6—mediated activation
of transcription factor NFKB and AP-1 and those underlying
subsequent induction of gene expression.

0 O Roles of ERA in cell proliferation and survival.

ERA is a novel G protein, which has a GTP-bindingdlGTPase
domain in its N-terminal and an RNA binding domain in its C—
terminal. Generation of ERA-deficient cells revealed that ERA
is essential for normal progression of cell cycle and survival.
Furthermore, complementation of ERA mutants into ERA-defi-
cient cells identified its RNA binding domain as an essential re-
gion for both normal progression of cell cycle and survival, sug-
gesting that ERA promotes cell proliferation through a novel
mechanism. We are trying to uncover molecular mechanisms
underlying ERA-mediated cell proliferation and in the process
of generating ERA-deficient mice to know the physiological
roles of ERA in a whole animal.

[0 CORoles of WT1 in tumor formation and development of kidney
and reproductive organs

The WT1 gene is a tumor suppressor gene of Wilms’ tumor, a
pediatric kidney tumor and is required for kidney and gonadal
development. Mutation of WT1 is believed to perturb their nor-
mal development and thereby cause tumor formation in those
organs. WT1 is a transcription factor, which binds to the specific
DNA sequence via its zinc finger domain and then regulates
transcription of target genes. WTL1 is also involved in DSRCT,
desmoplastic small round cell tumor. In this tumor, the WT1
gene is fused to the EWS gene as a result of chromosomal
translocation t (11; 22) (p13; ql12). EWS-WT1 fusion protein
also functions as a transcription factor, which contains part of
zinc finger domain of WT1. We are currently searching for the
target genes that are regulated by either WT1 or EWS-WT1.
Identification of those genes will contribute to understanding of
mechanism of tumor formation.
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The WT1 gene is required for kidney and gonadal development and its
mutation is involved in Wilms’ tumor and gonadal dysgenesis. EWS-WT1,
which is generated from chromosomal translocation is also involved in
DSRCT. Both WT1 and EWS-WT1 function as transcription factors. There-
fore, searching for the target will contribute to understanding of physiological
and pathological function of WT1.



O00O0OO0OOOQ@) DbvISION OF BIOCHEMISTRY()

gooooooooOoooooobOoobDOooDbOoooO0oooo

goooooooooobooobOooboOoOoOOoOooOobOboooo

gooooooooOooboooDbOobobOOooDOOoOoDbO0OboDO0o

goooooooooobooobOooboOoOoOOoOooOobOboooo

goo

& WASPOOOOOOOOOOOOOOOOOOOOOOO
O

000000000000 00AshIGrid0 00000 Asho

Gril0 sSHl-sH-sHIOOOOoooooosHoooooo
goooooooooocoobobOooboOoobOOoooOoooo
gooooooooooooooobosHODOOOOO0O00O
0000000000000000000000D0OAsh]
Grld0000000000SesORasD D OO0 OOOOOOO
RasOOOOOOO0OO0OO0OOOOCOOCOOOOOOOOOO0
gooooooooooooooooooooboboooooo
gbooooooooOooocoobobOoobOOoobOOoOooOoooo
AshiGrilOSHIOOOOOOOOOOOO0OoOooOsesd OO
N-WASPOOOOOOOOOOO0OO0OOCOOOOCOOOO00O0
O0o0oo0ooOoooooooooooAshiGriidooonong
ooooo0oo0ecOOO0cCcddDOOoOO0OoO0ooooooonon
gooooOoOO00ODOO0000O0O0ON-WASPOODOO
N-WASPO CddDO O O0O0O0O00O0000O0000000O0
gooooooooOoooOooDbOoobDOooDOooobOOoooO
0000000000000O0ON-WASPOCddDOOOOO
gcooooOopovcAODOOooOooobooobooovoooo
Arpdd0000cCAO0OCO0OO0OOCOOOOOCOOODOOO
goooooOooooobOoOoDOOOOoOoOoooooOveA
gooboooOO0O0oO0o0oO0OoOoOoOwWAVEDOOOOOWAVE
ORacO0OOO0OO0OO0OO0O0Ar@DOOODOOODOOOOO
gooooooooOooocooobOoobOoobOOobooOoOoooo
O000O0O0O00RacOODOODODODODON-WASPO Argd
DoooooooooooooooobobooboboOoboboOoOoon
O0DOOWAVEDOODOODAr@OOOODOOOOOODODOO
gbooooooooOooocooobOoobOOoOooOOoOooOoooo
gooooooooOoooooDbOoobDOooDOoooOOoooo
goooowAaspOOOCOOOOO0OOOOOCOOOOOO
gooooooooooooooboowAsPOOOOOO
gbooooooooOooocooobOooboOoOooOOoOooOoooo
oooooooooo

&g U0O0O0OO0OOO0OCOO0OCOOOOOOOOO

PIJOPIRDOODOOOOOOOOODOOOOOOODOOD

00oO0OOndODO0OOO0O0O0OOOOOOCOOOOOOOOO
gooooooooooobooboooooooboobooboobooooo
gooboooooooooooboboooooboooboobooooo
goooooooobocobooboooooboooooboooo
goooooooooocooooboopPiPOOOOOCODOO
goooboooooooobooobooboobooobooo
gbooooooooooouooooooooooboooo
goooooooooooboooooooooboboooooo
goooooooooocoobobOoboboUoobOOoooOoooo
gooooooooOooooobOoobOoobOooobooooo
gooooooooooccoobooboooooooooooo
goooobooooo

Our overall objective is to clarify signalling systems in cell growth, differ-
entiation, morphogenesis and tumorigenesis. Currently, we are studing &
the regulation of cytosleleton, cell movement, invasion and metastasis
through WASP family proteins. & role of inositol phospholipids signallings
in re-arrangement of cytoskeleton, membrane trafficking and nuclear
events.

& Regulation of cytoskeleton and cell movement through WASP family
proteins.

We found a new adaptor protein, AshlGrb2. This protein consists of
SH3-SH2-SH3 domain structure and binds to tyrosine phosphorylated
sites through SH2 domain and transmits upstream tyrosine kinase si-
ganls to down stream molecules through SH3 domains. AshIGrb2 is
known to activates one of downstream molecule, Sos leading to Ras ac-
tivation and then enhancement of cell growth. We also found a new pro-
tein, N-WASP as an AshlIGrb2 SH3 binding protein. This protein has
many functional domains such as AshlGrb2 binding domain, Cdc42
binding motif and actin binding site. We demonstrated that N-WASP is
activated by Cdc42, leading to the formation of filopodium. Further, we
clarified the N-WASP activation mechanism. As a result, we showed
that VCA region of N-WASP is exposed after Cdc42 binding to CRIB
domain and then actin binds to V region and Arp203 complex binds to
CA region, resulting in actin polymerization. Next, we attempted to find
new proteins that have VCA region, and found WAVE. WAVE was
found to be activated by Rac and induce membrane ruffles. Further-
more, it formed complex with Rac in cells. Since filopodium and mem-
brane ruffles formation are shown to be essential for cell division and
movement, these proteins are important for regulating the basic phe-
nomena of lives. We would like to clarify the roles of WASP family pro-
tein in morphogenesis and tumor metastasis in future.

& Physiological roles of inositolphospholipids

Inositolphospholipids, such as PIP2 and PIP3 plays important roles
not only as 2nd messenger-generating lipids but also as modulators of
a variety of functional protein. Currently, we have focused on & produc-
tion of phospholipase C KO mouse. & role of PIP kinase and PIP2
phosphatase in cytoskeleton and cell division. & survey of novel do-
mains that bind to inositolphospholipids. a» role of inositolphospholipid
signalling in nuclear events. Through these studies, we would like to
clarify the roles of inositolphospholipids in the regulation of cytoskele-
ton, membrane trafficking and malignant transformation, and the roles
of phospholipase C in fertilization.

|
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Fig.
Regulation of cytoskeleton by WASP and WAVE
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Sugar chains bound to the polypeptide chains widely occur in
the body, and their structures change during development and
differentiation of the cells and in pathological states. Our objec-
tive is to elucidate direct and indirect roles of the sugar chains.
We are currently studying structure and function of carbohy-
drate binding proteins and their ligands, regulation of protein
structures and functions by glycosylation, and establishment of
new methods for structural and functional analysis of sugar
chains.

& Carbohydrate recognition mechanism involved in fertiliza-
tion

Mammalian eggs are surrounded by an extracellular matrix
called the zona pellucida (ZP) which consists of a few gly-
coproteins. The ZP plays important roles in sperm-egg bind-
ing, induction of sperm acrosome reaction, and block to poly-
spermy. It has been suggested that the mechanism recogniz-
ing glycans on the ZP is working in the sperm-egg binding
process, it is still unveiled. Recently, we have found that gly-
cans containing sialo-Jasialo-N-acetyllactosamine and the
Lewis X structures are involved in boar sperm binding, and
that molecules recognizing these glycans are expressed on
the sperm head. We have also found that mouse sperm rec-
ognize B —galactosyl residues of the ZP. We are currently try-
ing to identify, isolate and characterize the carbohydrate
binding proteins which are involved in binding to egg.

&, Analysis of selectin ligands

Interactions of a family of proteins called selectin with their
carbohydrate ligands are involved in metastasis of tumor
cells, migration of leukocytes to the inflamed sites and hom-
ing of lymphocytes. There is controversy as to the structures
of physiological carbohydrate ligands, and we are now focus-
ing on the analysis of ligands contributing to the metastasis of
tumor cells.

& Regulation of protein or cellular functions by glycosylation

We have observed that modification of cell surface N-gly-
cans induces phagocytosis of immune complexes by mono-
cytoid cells, and suggested that the Fc—receptor function is
regulated by N—glycans which change during cellular differen-
tiation and maturation. To be noted is that the altered protein
glycosylation affects some process of ingestion of the ligands
without any effect on eceptor-ligand binding. Its mechanism
is under investigation.

A cell adhesion molecule called CD2 mediates interactions
of thymocytes with thymic epithelial cells, and of T cells with
antigen—presenting cells and target cells, which stimulate
lymphocyte activation and cell-mediated cytotoxicity. Expres-
sion level of CD58, a ligand for CD2, on the cell surface does
not necessarily correlate with its binding ability to CD2. Con-
sidering our result that the carbohydrate recognition mecha-
nism is involved in CD2-mediated rosette formation, we are
analyzing glycoforms of CD58 in relation to their ligand activ-

ity.

O
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Fig.
Detection of carbohydrate binding proteins expressed on the sperm head
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Fig. 1

A model for interaction between cancer cells and vascular endothelial
cells.VEGF and its receptor (Flt-1, KDR/FIk-1) system is a key system for
regulation of tumor angiogenesis.

Recent studies on oncogenes and tumor suppressor genes
have revealed at least a part of the mechanism of carcinogene-
sis. However, many questions particularly those on the carcino-
genic process in vivo such as tumor angiogenesis and metas-
tasis remain to be solved. We have been focusing on the analy-
sis of protein tyrosine kinases which are involved in cell trans-
formation and angiogenesis.

& VEGF (Vascular Endothelial Growth Factor) and its recep-
tors.

We have isolated a new receptor tyrosine kinase gene flt-1
which is specifically expressed on vascular endothelial cells.
FIt-1, a related kinase KDRIFIk-1 and their ligand VEGF fam-
ily are deeply involved in normal and tumor angiogenesis.
This system may be a novel target for cancer therapy.

& Mechanism of cell transformation through EGF receptor.

EGF receptor gene is frequently activated in human can-
cer. We demonstrated the importance of Shc adaptor protein
in signal transduction from this receptor and a unique struc-
tural alteration of EGF receptor gene in brain tumors which
constitutively activates this receptor kinase.

& Molecular basis of leukemogenesis induced by BCR-ABL

BCR-ABL is responsible for pathogenesis of human
chronic myelogeneous leukemia (CML). Analytical studies on
its transforming potential could contribute to uncover mecha-
nism of human carcinogenesis. Characterization of the es-
sential mechanisms of activation in BCR-ABL based on its
enzymatic and non-enzymatic functions may provide us with
a clue for cancer therapy.

VEGF-FLT Receplor Sysiem

BITHRFTK-1
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Fig. 2
VEGF and its receptor system, which is deeply involved in angiogenesis
and vascular permeability.



m 000 oogn

gooooooooOoooOooobOooboOooDbOooooooo
obooobooooooobooooobooOobooooooboooa
obooooOoooOoooOoooOoOobocOOobcOOoOoOOobooOOoo
cbOoobOoooOoOoooOoooOoOobobOOobocbOOoOoOOobooOOoo
obOoobOooooooOoooOoobobOOobobOOooDOOoboDoOoo
obOoobOOoooOoooooooooboboOoboboOooDbOOobooDoOoo
ooOOoooOoooDoOoooOOoooOOooobOOoooo

gooooooooOoooooobOoobDOooDbOoooO0oooo
ooOooDOoooO0oOoOO0ooOoOoboboOooboOooDbOOobDOoo
oood

gooooooooOooocoOoobOooboOoOooOoOoOooOoooo
cbOoobOoooOoOoooOoooOoOobobOOobocbOOoOoOOobooOOoo
obOoobOooooooOoooOoobobOOobobOOooDOOoboDoOoo
obOoobOOoooOoooooooooboboOoboboOooDbOOobooDoOoo
ooOoobDOoooO0ooOoOooOoobobOOoboboOooDbOOobDOo
ooOOooDOo0ooO00ooO0O0ooOoobobOOobobOOooDbOobDOoo
ooOooDOoooO0oOoOO0ooOoOoboboOooboOooDbOOobDOoo
oOoooboOooooboooooooooan

gooooooooOooocoOoobOooboOoOooOoOoOooOoooo
cbOoobOoooOoOoooOoooOoOobobOOobocbOOoOoOOobooOOoo
ooog

oooooooo

good

oooo ooo

oo o 0O o o
1000000 1000000000
2000000 2000000 unooo
30000000 0000000000 oo

100000
0 0ooooo
200000

noon —— 00o00oo00o00ooao

DEPARTMENT OF BASIC MEDICAL SCIENCES

Department of Basic Medical Sciences is composed of Divi-
sion of Molecular Biology, Molecular and Developmental Biol-
ogy, Cellular and Molecular Signaling, Molecular Neurobiology,
Neural Network, Molecular Genetics and Molecular Structure.

Department of Medical Sciences played an important role in
the Institute of Medical Sciences, the University of Tokyo in
leading basic bioscience by producing unique and original re-
sults. Department of Basic Medical Sciences is a functional
complex of variety of research subjects and techniques collabo-
rating each other. A couple of project laboratories, Human
Genome Center and Center for Experimental Medicine, are es-
tablished from this department.

Division of Molecular Biology, Molecular and Developmental
Biology and Division of Cellular and Molecular Signaling are
grouped in Basic Bioscience field. There are two laboratories,
Division of Molecular Neurobiology and Division of Neural Net-
work in the field of Neuroscience. There is a Division of Stem
Cell Regulation as a donation Laboratory.

We set up two divisions as a Common Core Facility in the
Department of Basic Medical Sciences: 1) Division of Molecular
Structure which is composed of Biomolecular Imaging and Fine
Morphology unit, and 2) Division of Molecular Genetics. These
Common Core Facilities provide new techniques.

Department of Basic
Medical Sciences

Department Chairman
I

Common Core Facility

Basic
Bioscience

10 Molecular 10 Molecular
O Biology O Neurobiology Molecular
200 Molecular 200 Neural Network Structure
0 and .
O Developmental 10 Blomplecular
i O Imaging
0 Biology !
20 Fine
30 Cellular and Molecular 0 Morpholo
0 Signaling phology,
DONATION

LABORATORIES — stem Cell Regulation
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PROFESSOR: Haruo Saito, Ph. D.
RESEARCH ASSOCIATE: Mutsuhiro Takekawa, MID, Ph. D
RESEARCH ASSOCIATE: Kazuo Tatebayashi, Ph.D.
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When exposed to environmental stresses, such as osmotic
shock, radiation, and oxidative stress, cells respond adaptively
through intracellular signal transduction and signal processing.
Because such adaptive responses are so fundamentally impor-
tant for cell survival, it is believed that significant conservation
of molecular mechanisms exists between lower and higher eu-
karyotic organisms. Nonetheless, their molecular mechanisms
are yet only vaguely understood. This laboratory, which is es-
tablished in the year 2000, aims to study the molecular mecha-
nisms underlying the adaptive responses of the yeast and hu-
man cells, utilizing the complementary advantages of the two
experimental systems.

& Yeast (Saccharomyces cerevisiae)

Budding yeast is particularly suitable to study fundamental
cellular mechanisms, because with this organism highly ad-
vanced genetic analyses can be easily combined with bio-
chemical studies. We will study the yeast signal transduction
pathway that mediates its adaptive response to hyper-os-
motic stress. Specifically, we aim to elucidate: the molecular
mechanism of osmosensing by a histidine kinase; roles of the
cytoskeleton in osmosensing and in osmoadaptation; regula-
tion of the osmosensory (HOG) MAP kinase cascade; and
roles of protein phosphatases in negatively regulating the
osmo-adaptive signal transduction.

& Human cells.

It has been elucidated, by us and others, that homologous
MAP kinase cascades and protein phosphatases are in-
volved in osmo-adaptive responses of both yeasts and mam-
malian cells. In mammalian cells, however, the osmostress—
responsive MAP kinase cascades can be also activated by
diverse environmental stresses, such as UV and gamma ra-
diation, genotoxins, and oxidative stress. Thus, it is antici-
pated that there are multiple upstream sensing mechanisms,
each of which eventually activates the same stress—respon-
sive MAP kinase cascades. We will investigate the molecular
mechanism by which the cells detect the diverse environ-
mental stress conditions, and mechanisms by which the
stress—responsive MAP kinase cascades are activated.
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Fig.O
Electrophysiology using the mouse as an animal model.

a. An electrophysiological technique on a hippocampal slice.

b. An example of synaptic plasticity: Long-term potentiation after a tetanic
stimulus.
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Fig. 2
Behavioral study using the mouse as an animal model.

all Analysis of learning and memory function using a Morris water maze.

b0 Analysis of motor function with a rota—rod test.

Our major research interest is the molecular mechanisms of
higher brain functions in mammals such as emotion, and learn-
ing and memory. We are especially focusing on the roles of
functional molecules localized in synapses, for instance, neuro-
transmitter receptors, signal transduction molecules and adhe-
sion molecules, in neuronal information processing. We are ex-
amining receptor functions, synaptic transmission and plastic-
ity, and their roles in whole animals with electrophysiological,
biochemical, molecular genetic and behavioral approaches.

00O NMDA receptor phosphorylation and synaptic plasticity.

00O Adhesion molecules and synaptic plasticity: Functional
analysis of cadherin, telencephalin and so on.

00O Intracellular calcium regulation and synaptic plasticity.

00O Mechanisms of neurotransmitter release: Presynaptic plas-
ticity

00 Regulation of synaptic glutamate concentrations and synap-
tic plasticity: Functional analysis of glutamate transporters.

00 Analysis of muscarinic acetylcholine receptor functions us-
ing knockout mice: Comprehensive study using the five lines
of mutant mice lacking each subtype.

00O Role of intracellular signaling molecules in synaptic plastic-
ity: Functional analysis of MAP kinases, Ras proteins and so
on.

00O Modulatory neurotransmitters and synaptic plasticity: norad-
renaline, acetylcholine and so on.

00O Mechanisms of bidirectional synaptic modification.
9a.Characterization of mGluR—dependent synaptic plasticity.
9b.Molecular mechanisms of metaplasticity: plastic regulation
of synaptic plasticity.

(IO Synaptic plasticity in the amygdala and emotions.
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Analyses of three—dimensional architecture of individual pro-
tein molecules under physiological environment in cells and in
Vitro.

Utilizing quick—freeze deep—etch replica electron microscopy
and 3-D image reconstruction/simulation procedures devel-
oped by us (Patent pending), we can instantaneously capture
any biological phenomenon and visualize three—dimensional
surface profiles of protein molecules in function. The structural
information thus obtained is used to analyze the operation
mechanisms of molecular motor proteins and some receptor
proteins. We propose a “structural biology of single molecules”,
aiming for its combination with “single-molecule physiology”
and “cell biology”.

Fig. 1

Ultra high magnification views of rigor acto-heavy meromyosin complex.
Top left: original quick-freeze replica image. Right: its 3-D reconsructed im-
ages. Middle left: computer-simulation of acto-S7 docking model. Bottom:
possible conformational change of myosin head introduced by strong rigor
binding to actin.
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Figure 1
Signaling complex assembled by the adaptor protein INAD in Drosophila
phototransduction.

Cells and tissues of our bodies contain various functional
molecules distributed in right places for their activities. Pertur-
bation of the arrangement of these molecules causes physi-
ological dysfunction. Our final goal is to elucidate the genetic
mechanisms that regulate the distribution of functional mole-
cules in relation to the cellular structures. Using molecular and
genetic tools in combination with fluorescence and electron mi-
croscopy, we are currently pursuing following projects.

& Analyses of functional molecules in Drosophila nervous
system

0O O Proteins of retinal phototransduction: We have found that
the proteins of the signaling cascade that converts the light
energy to electrical signals (phototransduction) form mac-
romolecular complexes in the photoreceptive organelle,
rhabdomere, and that the related proteins are distributed in
the specialized smooth endoplasmic reticulum, SRC. We
are studying the mechanism of assembly and localization
of these proteins.

0 O Synaptic proteins: We have identified several new pro-
teins in synapses by the screening of behavioral mutants.
We are analyzing the mechanism of localization of these
proteins and functional correlation with other proteins. We
are also studying the developmental aspects of synaptic
protein localization and their function.

& Analyses of the RPE65 family proteins
RPE65, that we have identified in chick retinal pigment epi-
thelium, is a phylogenetically conserved protein and is sug-
gested to be involved in retinoid metabolism. We are studying
the distribution of this and related proteins in various species
using antibodies and genetic probes, in an attempt to under-
stand its roles in retinoid metabolism.

In addition to above investigation, we are carrying out techni-
cal support and collaboration works as Core Laboratory of Fine
Morphology.

oo
O000000ORPEOOOOOOOOOOOOODODOOOOODOODOO

0000000000000000000000RPEDOOOOOOOOO

oooooooooooooooom

Figure 2

Immunofluorescence micrograph of RPE65-homologous protein in a
Crayfish retina. It localizes in the pigment cell layer (area between brackets).
Asterisks, photoreceptor outer segments.
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Fig. 1
IPJ/Ca’* signaling and IP; receptor

Our goal is to understand 1) how the mammalian nervous
system develops and how the complete neural circuits integrate
and store information, 2) molecular bases of the inositol 1,4,5-
trisphosphate receptor and cellular functions of the IPs—induced
Ca* release, and 3) molecular mechanisms underlying the in-
tracellular Ca* signaling and dynamics. We try to integrate vital
information at gene, cell and animal levels into a comprehen-
sive whole researches by means of interdisciplinary ap-
proaches. Ongoing research themes are as follows.

& Study on the development, morphogenesis, and highly or-
ganized cellular functions in the nervous system.

1) Molecular analyses of mutant mice having hereditary
ataxia or abnormality in the development and morphogene-
sis of the nervous system, by using state of the art cellular
and morphological methods.

2) Molecular mechanisms of synapse formation (extention
of growth cone, etc) and synaptic plasticity (hippocampal
LTP and cerebellar LTD), by cell physiological and electro-
physiological techniques (optical imaging, patch clamp,
etc).

3) Generation and analyses of mice deficient in nervous
system-specific genes.

4) Systematic analyses of gene expression during the de-
velopment and morphogenesis of the nervous system.

& Molecular analyses of the inositol 1,4,5-trisphosphate re-
ceptor (IPsR) and its signaling role in cell functions.

1) Molecular bases of the IPsR—channel, as the IP; ligand-
operated Ca* channel.

2) Functions (ligand binding, channel gating, etc) and modu-
lations (by phosphorylation, ATP and calmodulin binding,
etc) of the IPsR.

3) Cell- and stage-specific expression of the IPsR and other
Ca* signaling molecules, and dynamics of intracellular Ca*
stores.

& Study of the intracellular Ca* signaling and dynamics by
using Ca> imaging technique.

1) Physiological roles of IPJCa* signaling in fertilization and
embryonic development in Xenopus and mouse.

2) Ca* signaling in
synapse formation
and synaptic plastic-
ity.

3) Intracellular Ca*
signaling and dy-
namics (Ca* wave,
Ca* oscillation, etc),
and  physiological
functions, in a wide
variety of cell types.
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Fig. 2
Spatiotemporal nature intracellular Ca* signal induced by carbachol in the
duct of rat salivary gland
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Fig. 1

The tripeptide anticodon of bacterial release factors. The first and third
amino acids discriminate the second and third purine bases. The C-2 amino
group of G is a primary target for discrimination by Pro and Phe, while Thr
and Ser permit both C-2 amino group and proton of purine (ref. Ito et al. Na-
ture 403, 680-684, 2000).

Regulation of gene expression is a main interest in this De-
partment. Over the past decade, molecular and cellular studies
of living organisms carried out in many laboratories resulted in
the identification of genes, factors and signals involved in the
processing, modification, splicing, translation, transport or edit-
ing of MRNAs, and uncovered numerous novel mechanisms of
gene expression. These accomplishments clearly emphasized
the biological importance and interest of the regulatory role of
RNA and the mechanisms underlying the post-transcriptional
control of gene expression. We aim to clarify these molecular
bases from novel aspects in translational control as well as the
fate of RNA.

& Translation termination.

The mechanism of stop codon recognition has been a long
—standing coding problem and is of considerable interest
since it entails protein-RNA recognition rather than the well
understood MRNA-tRNA interaction in codon-anticodon pair-
ing.

& Translational recoding.

The stop codon often functions as a signal for “alternate
genetic decoding” (referred to as “recoding”) such as seleno-
cysteine incorporation, readthrough or frameshifting.

& Molecular mimicry between protein and RNA.
@ Design and selection of therapeutic RNA molecules by SE-

LEX.

&.. Yeast prion.

One of the yeast translation termination factors shares pro-
tein properties with the mammalian prion protein, and repre-
sents a fascinating problem.

&0 X—ray chrystallography to investigate molecular mimicry.

Terminarion )
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Fig. 2

Crystal structures of translation factors that mimic tRNA and their working
steps during protein synthesis. The crystal structure of Thermus thermophi-
lus RRF was solved in this laboratory. Arrows and circles mean the target or
the site of action (Nakamura et al. Cell 101, 349-352, 2000).
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Fig.

Programmed cell death induced by restriction enzymes. Loss of the re-
striction modification gene complex causes formation of undermethylated
sites in DNA that triggers double strand breaks by restriction enzymes, re-
sulting in cell death.

One genome is a community of genes with potentially differ-
ent interests. Their collaboration and conflicts underlie various
aspects of DNA metabolism, genome rearrangements and dis-
eases. Our goal is to understand genes, genomes, their interac-
tions, their changes, and diseases from this point of view.

We found that a gene complex for a restriction enzyme and a
modification methylase can behave as a pathogenic element
that increases its frequency by attacking host genome. We are
starting biological study of these elements. Various types of cel-
lular processes and DNA recombination may be understood in
relation to the interaction between these pathogenic elements
and the host. These interactions likely lead to genome evolu-
tion. We also attempt to apply this understanding to therapy.
The self maintenance of restriction modification genes provides
a unique strategy in stable maintenance and expression of use-
ful genes in biotechnology.

& Restriction modification gene complexes as genomic para-
sites

& Genome evolution and selfish genetic elements

& Mechanisms and roles of recombination

@ Application of recombination to therapy

2e.. Application of restriction modification gene complexes to
biotechnology
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00000000000 000oDoooooDoooooog death is under investigation in focus of interactions between
agD g g g B B B B E E g g B B B B E E g g 0 cell-death—related proteins and bacterial factors.
0000000000000 0O00000O000O000n & Various proteases such as caspases, calpain and protea-
goooobobbooOoooooooboboobooooooo somes are involved in signal transduction for apoptotic cell
00o0ooo00ooooooooooooooooooooon i i
shilslslilslslslslslslslslslslslslalalalalalalalalalals dga_tth. Caspgse 307 clez?lves cglpastatln, aQ endogenous in-
Oooo00o00O00O00O0oo00ooooooonon hibitor protein for calpain, during apoptosis. Subsequently,
J0o000000000o000oD0oo0ooooooooog calpain is activated and suppresses cell death. In polymor-
umooooooaooodoaooogoooooon phonuclear (PMN) leukocytes actin is cleaved by a serine
00o0ooo00ooooooooooooooooooooon . . . : .
Slalalslalalalalalalalalalalalalualalalalalala protease into a 40-kDa form lacking amino-terminal region
& 00000000000000000000000O0Oo0OO0 essential for cytoskeletal polymerization. Proteolysis of actin
vooooooooon in PMN apoptosis remains to be elucidated.
0 g g g B B B B E E g g B B B B E E g g B B B B B E g g & We have been analyzing activation of zymogens and pro-
000000000000 o0ooooonoooooonoooon teolysis of substrate proteins /n situ in various states of cells
odooooooooooooooooooooooooga by means of cleavage-site—directed antibodies that specifi-
E g % % % DD DI:I DDDDDEIDD%%DDDDDDDD]DDDDDDDDDDDDDS E S g cally recognize a terminal region of proteolyzed polypeptides
000000000000000000000000000 but do not bind native proteins (Fig. 1).
0000000o00o0o0oo0ooooooooooooog 2.. Services (Laboratory Center for Proteomics Research)
ae? g g g B B B 0ooo0ooooooo Masg—spectromgtric analyses.
000000000000000 Peptide synthesis.
goooooo Purification of proteins and their functional analyses.
oooooooooooono
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Fig. 1

Cleavage-site-directed antibody against caspase-3—catalyzed poly (ADP-
ribose) polymerase stain apoptotic human T Jurkat cells (green) treated with
3, 4-dichloroisocoumarin. Cellular DNA is stained in red with propidium io-
dide.
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Fig. 2
Technologies for proteomics.

ICAT: Isotope-Coded Affinity Tag

2DE: 2 Dimensional Electrophoresis

MDLC: Multi Dimensional Liquid Chromatography

RP-LC: Reversed Phase Liquid Chromatography

PMF: Peptide Mass Fingerprinting

MS: Mass Spectrometry

MSIMS: Tamden Mass Spectrometry
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Our ultimate goal is to understand molecular mechanisms
underlying the signal transduction from membrane to nucleus,
|nc|ud|n%|nduct|on of gene expression and DNA replication as
well as the mechanisms of self renewal and differentiation into
particular cell lineage and tissues of stem cells. For these pur-
poses, we use various cell types including lymphoid, hema-
topoietic and neural cell lineages as well as pluripotent embry-
onic stem cells. We also work on mice, zebrafish and Zenopus
for the studies of molecular mechanisms of differentiation and
development of tissues and organs.

The specific activities are as follows: )

& Commitment of haematopoietic and lymphoid cells to spe-
cific lineages during development . )

2 Expansion of haematopoietic stem cells by manipulation of
cytokine signals. o )

&~ Development of retina in zebrafish and mouse.

& Regeneration of retina using mouse ES cells and their

transplantation .

.. Regulation of development by reprogramming of nuclear

structures . L
a%o Regulation of immuno response by transcription factors
& Molecular mechanisms of innate immunity ) )

Und_er_stand_ln% basic mechanisms of cell proliferation and dif-
ferentiation will help us to develop novel strategies with which
to manipulate the stem cells for their amplification and differen-
tiation into specific cell lineages. "

oo-00o
oo-oo

Fig. legend
& Isolation of novel genes expressed in retina by differential display and
degenerate PCR. Whole mount in situ hybridization patterns of isolated
genes in zebrafish embryos are shown. We usually clone zebrafish and
mouse homologues simultaneously. Functions of isolated genes are ana-
lyzed by over—expression or knockdown experiments in zebrafish embryos.
Further detailed mechanism analyses are done using mouse system.

& Neural differentiation of ES cells and their derivatives with ectopic ex-
pression of retina specific genes. Parental ES cells and modified ES cells
have different morphology and gene expression patterns when they are dif-
ferentiated into neural cells by SDIA method. Using these cells, we are trying
to regenerate retina from ES cells. For that purpose, we established in vitro
and in vivo tansplantation technigues.

& Oct304 (green) and Brachyury (red) regions on mouse chromosome
17 were visualized by FISH in undifferentiated (1) and differentiated (2) BrdU
—positive ES cells. Differentiation was induced for 4 days by embryoid body
formation. Although replication timing has not been influenced by differentia-
tion, allelic differences of spatial distances between both regions have been
detected in differentiated cells.
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Fig. 1
Self-renewal signal transduction in ES cells
LIF, a selfrenewal factor for ES cells, regulates several signaling path-
ways in ES cells. We have found that STAT3 activation is necessary and
sufficient for maintenance of undifferentiated ES cells. Now we are trying to
identify the target(s) of STAT3 to understand the self-renewal mechanism of
ES cells.

Our research interest is to characterize functional molecules
of stem cells, particularly 1) signaling molecules mediated by
cytokine receptors that regulate proliferation and differentiation
of stem cells, and 2) genetic manipulation of stem cells by ap-
propriate vector system. There are no established stem cell
lines and self-renewal factors for stem cells, except embryonic
stem (ES) cells and leukemia inhibitory factor (LIF), respec-
tively. Therefore, in vitro expansion of stem cells is essential not
only for analyzing their self~renewal mechanism, but also for a
variety of clinical applications, such as bone marrow transplan-
tation, tissue regeneration, and gene therapy. The followings
are our major projects.

& Analyses of signal transduction mechanisms involved in
self-renewal and differentiation of ES cells using chimeric re-
ceptor approach

& Identification of essential genes for kidney formation using
animal caps of Xenopus embryos and knockout mice

& Exvivo expansion of hematopoietic stem cells (HSC) using
chimeric receptor transgenic mice

& Identification and establishment of neural stem cells from
mouse fetal brain

erondphrcs o neph o mwlanaphms
1 negieon 10 to 5 nephrooa Gkl il liom nepheons
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Fig. 2

Kidney development.

Kidney development is divided in three stages: pronephros, mesoneph-
ros, and metanephros (kidney in adult). Animal caps of Xenopus embryos,
which are treated with activin and retinoic acid, give rise to pronephric tu-
bules in three days. Utilizing this system, we have cloned several genes
both in frogs and in mice, and are analyzing their functions in kidney devel-
opment. We also plan to isolate kidney progenitors and establish differentia-
tion systems in vitro and in vivo.
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Fig. 1
BioArchive System for cryoreservation of cord blood samples

Division of Cell Processing was established in IMSUT on September 1995 to sugpon the institute through cell ther-

apy and gene therapy. After establishment of Tokyo Cord Blood Bank on September 1997, more than 4,200 units of
cord blood! CBChave heen stored byJuI(, 2002. We have shiEped 127 units of cord blood for 121 patients with hema-
topoietic malignancies, etc. In addition of enlargement of banking scale, our bank acquired 1SO 9002 on March 2001,
and we are supponin? to establish international NetCord. We are also supporting the clinical departments through
dendritic cell therapy for patients with malignancies. Expansion of NK cells and homing of stem cells are studying to
improve the results of CB transplantation. In addition, we have started research for regeneration medicine using pla-
centa-derived mesenchymal cells.

Quality management and internationalization of cord blood bank.

Tokyo cord blood bankJ Tokyo CBBChad its management and processs based on two standards, Guidelines for
The Practice of Umbilical Cord Blood Transplantatiori] Ministry of Health, Labor and Welfare? and FAHCT-NetCord
standards developed by the international cord blood bank network. In order to keep these standards, we adopted the
international quality management system, The Intemational Organization for Standardg 1SO09002. We got certified
251509002 on March, 2001 and passed two inspections after then.

Tokyo CBB has registered 2,000 units of CB in NetCord and Bone Marrow Donor World WideZl BMDWC by July,
2002, and shipped 8 units to foreign countries. We have established AsiaCORD to get more advantage to search the
Sppropriate donorin Asiain July 2001. Inrelationto AsiaCORD, we Supported to establish the first national CB bank in

etnam.

Functional characterization of cord blood monocyte-derived dendritic cells.

We used autologous monocyte-derived dendritic cell] PBMo-DCsCas tumor vaccine for patients with malignant
melanoma and thyroid carcinoma] Phase | Clinical Trial of DC Thera) E))/DD

On the other hand, we compared functional characteristics of cord blood monocyte-derived DCS] CBMo-DCsCand
PBMo-DCs, Immature CBMo-DCs had almost the same capacity of endocytosis and chemotactic migratory re-
sponses asimmature PBMo-DCs, The ability of CBMo-DCs to stimulate T cells in an allogeneic mixed lymphocyte re-
action was significantly higher than that of PBMo-DCs. Determination of cytokine mRNA levels by RT-PCR revealed
that both immature CBMo-and PBMo-DCs stimulated by LPS produced IFN-y , GM-CSF, IL-6 and IL-12 p 40. These
;esults ;uggested that CBMo-DCs appear to function as well as PBMo-DCs and possibly to be an acceptable source
or DC therapy.

Activation and expansion of NK cells and NKT cellsin cord blood.

Unlike cytotoxic T cell, NK cells and NKT cells are known as non-HLA restricted, non-tumor specific cytotoxic activ-
ity. Expansion and activation of NK cells and NKT cells might greatly contribute to GVLLT effects and engraftment after
stem celltransplantation. We have studied the effect of IL-15 and Fit3L on the eannsion and activation of NK cell Af-
ter2to3weeks culture with IL-15and FIt3L, NK cell expanded at 3 to 174 folds, These expanded cells expressed per-
forin molecules, and cytotoxic activity against KT was also recognized, which was inhibited by perforin inhibitor. Va
(0P VHT” NKTwas expanded n the culture with IL-15, FIt3L, IL-7 and  -galactoceramide. These NKT cells produced
IFN-y and IL-4in response to PMAL ionomysin. These results indicated that CB-derived NK cells and NKT cells may
contribute to the clinical use for antHeukemia therapy.

Different expressions of adhesion molecule and chemokine receptor repertoire among cord blood- mabilized periph-
eralblood-, and bone marrowsderived COLL" cells

Both adhesion molecules and chemokine receptors play a critical role in hemato’)oietic stem’progenitor cells en-
graftment and hematopoietic reconstitution. We herein hypothesized that some defects of adhesion molecules and
chemokine receptors expressed on HSIPCs in cord bloo CBDmiﬁht account for delayed hematopoietic reconstitu-
tion of CB transplantation recipients. We compared levels of the adhesion molecule and chemokine receptor expres-
sions on CB-, mobilized peripheral blood? mPBCand bone marrovi] BMO ~derived CD34” cells using four-color FACS
analysis. Significantly lower expressions of CD49, CD49, CD54 and CXCR-4 on CB-derived CD34” cells were ob-
served compared with those of mPB-, and BM-derived CD34" cells.

Multieneage potential of human placenta-derived mesenchymal cells.

We cultured freshly isolated mesenchymal cells from human placenta, and analyzed their cell biological features /7
vitro . Cells segarated usin%trypsin]EDTA or exglant method were cultured for 10-14 days, then analyzed by flow cy-
tometer, CD34~CDA5"SH2" cells showed the fibroblastic shapes after sorting foIIowin? by few days culture. Most of
these CD34”CD45” SH2" cells were stained by Hoechst 33342 and less than 0.10 of these cells belonged to side
population”) SPL RT-PCR analysis showed that these placenta-derived cells expressed constitutionally mRNA of
some growth factor receptors; BMPIRI|, C-met, and retinoic acid receptor I\épe 3, In addition to rennin, cardiac actin
and keratin mRNA These CD34CD45" SH2” cells could be introduced to the chondracytes, osteoblasts and neuro-
nal cells. We are investigating the possibility of differentiation of these cells using NODZSCID mouse.
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Fig. 2
Cord blood processing in the Room for Clinical Cellular Technology.
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Our department was established in September, 1996. One of
the goals of the department is aimed at the application of mo-
lecular biology in clinical projects. Currently, we run several ba-
sic research programs based on retrovirus-mediated gene
transfer, and expect to apply some of the results to clinical
fields. We have established our own retrovirus vectors and effi-
cient packaging cells, and plan to develop novel strategies in
gene therapy, cell therapy and molecular-based medicine. To
achieve these goals, we are running the following projects.

& Cloning of cDNAs for novel cytokines.

Using a signal sequence trap method SST-REX which we
have recently established based on retrovirus—-mediated
gene transfer, we have cloned several new cytokine recep-
tors and cytokines, and are characterizing them. Identification
of cytokines which can induce self-renewal of hematopoietic
stem cells would be of a great importance both in basic and
clinical hematology/oncology.

& Identification of constitutively active forms of signaling
molecules.

Our strategy is to introduce random mutations into cDNAs
of interest followed by screening for factor-independence of
IL-3-dependent cells. By this method, we identified activating
forms of a cytokine receptor MPL and a transcription factor
STATS.

& Development of an efficient retrovirus packaging cell line

Plat-E and Plat-A.

We previously developed a series of retrovirus vectors, and
have recently developed highly effient packaging lines Plat-E
and Plat-A which enable us to transfer genes to a variety of
cells including primary culture cells.

& Other researches based on retrovirus-mediated gene
transfer.

Using retrovirus-mediated expression cloning, we have
identified and characterized a molecule MgcRacGAP which
controls cell proliferation and differentiation. Recently we
have revealed that MgcRacGAP is involved in cytokinesis.

&.. Generation of animal models for human diseases.

We have recently generated the mice displaying dwarfism
and lymphoid deficiency by gene targeting of TSG that was
isolated by SST-REX. We are also making model mice of hu-
man lenkemia caused by chromosomal translocations by
bone marrow transplantation after retroviral gene transfer.
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Fig. 1
Angiotensinogen haplotype in Japanese and Caucasian and haplotype-
tagged SNP.

Our laboratory is aiming to identify susceptibility genes for
common or otherwise clinically relevant diseases of metabo-
lism such as diabetes, asthma, and hypertension, and analyze
the molecular causality. Although genetic and environmental
factors play equally crucial roles in the pathogenesis of the
common diseases of civilization, genetic factor is directly in-
volved in the causality and molecular mechanism. The elucida-
tion of molecular etiology provides specific molecular targets for
therapeutic drugs even at the individual level. Thus our priority
is analysis of the molecular causality of the common metabolic
disorders of civilization. We will identify individual and group
polymorphisms in the genome relevant to the treatment of indi-
vidual patients closely related to susceptibility to disease, prog-
nosis of disease, and responses to drugs. Our laboratory
should establish personalized medicine in which prevention, di-
agnosis, prognosis, and treatment of a patient is determined by
the patient’ s individualized genomic information.

Diseases of our current interests are asthma, essential hy-
pertension, subarachnoid hemorrhage (intracranial aneurysm),
and ossification of the posterior longitudinal ligament of the
spine. To determine the genetic susceptibilities we apply ge-
netic approaches such as linkage studies with affected sib-
pairs and association studies using SNPs database together
with haplotype analysis.
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Fig. 2
Families with intracranial aneurysm and the results of non—-parametric
linkage study
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As an increasing number of genes for hereditary diseases
characterized by genomic instability and cancer predisposition
have been identified, remarkable advances have been made in
understanding the molecular mechanisms which maintain the
integrity of genome through genetic repair and recombination
and control of cell cycle. Defects in these mechanisms are
closely associated with neoplasm, immune deficiency, neuronal
diseases and aging. Our purpose is to identify genetic factors
for hematopoietic diseases such as aplastic anemia, myelodys-
plastic syndrome and myeloid leukemia and to develop a novel
diagnostics, focusing on the role of genomic instability in the
pathogenesis of these diseases.

To approach this problem, we study on a hereditary disease,
“Fanconi anemiall FA. FA is characterized by aplastic anemia
(growth arrest of hematopoietic stem cells), which often pro-
gresses to myelodysplastic syndrome (abnormal differentiation
and increased apoptosis of hematopoietic cells) and myeloid
leukemia, congenital anomalies such as skeletal defects, and
high incidence of solid tumors. Cells from patients show chro-
mosomal instability and hypersensitivity to DNA cross-linking
agents. There are at least eight genetically distinct groups (A, B,
C, D1, D2, E, F, GO Five encoded proteins by FA genes,
FANCA, C, E, F and G form a nuclear multiprotein complex,
which is required for activation of FANCD2 into a ubiquitinated
formd the FA pathwayl This active form of FANCD2 interacts
with the BRCAL1 machinery. Furthermore, biallelic mutations of
BRCA2 cause a clinical phenotype of FA (Fig.). Since BRCAs 1
and 2 are involved in homologous recombination repair, it is
conceivable that the FA pathway regulates this DNA repair
mechanism. We are trying to clarify the regulatory mechanisms
and the function of this pathway, to better understand the
pathogenesis of the hematopoietic diseases, and to identify
novel disease markers which are clinically useful.
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Fig.

Model of the Fanconi anemia pathway

FANCA, C and G proteins make a complex, which translocates from the
cytoplasm into the nucleus. FANCA is phosphorylated by a cytoplasmic ser-
ine kinase. In the nucleus, FANCA, C, E, F and G make a multiprotein com-
plex, which is required for DNA damage-induced activation of FANCD2 into
a ubiquitinated form. This active form interacts with BRCAL. Biallelic muta-
tions of BRCAZ2 also cause a clinical phenotype of FA.
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Fig. 1
Expression- and functional proteomic analyses of intracellular signaling
networks.

One of the major ways to elucidate cell function at the mo-
lecular level is a large-scale analysis of the expression and in-
teractions of proteins. Current methods being applied to these
problems include the use of microarrays of messenger RNA
transcripts for analyzing expression profiles of genes and the

use of yeast 2-hybrid screens for systematic protein interaction

analysis. Proteomics probes both of these problems by direct

analysis of proteins in cells or tissues.

Typical studies of proteomics include large-scale determina-
tion of quantitative changes in the expression levels of proteins
to assess the effects of a wide variety of perturbations to cells,
and comprehensive analysis of protein-protein interactions by
mass identification of protein components in the functional pro-
tein complexes, membrane domains, and cellular organelles.
Besides the conventional methods for proteomics based on two
—dimensional polyacrylamide gel electrophoresis (2D-PAGE)
and mass spectrometry (MS), our laboratory is equipped with
advanced liquid chromatography (LC)-based technologies to
serve for functional proteomics.

e Multi-dimensional LC-MSIMS system that allows automatic
identification of nearly a thousand protein components in
functional membrane domains and organelles.

e Direct nano-flow LC-MSIMS system that allows identification
of 1100 protein components within one hour, with a femto-
mole amount of functional complexes pulled down from cul-
tured cells with tagged protein as a bait.

e BIA-LC-MSIMS system for real time monitor of protein inter-
actions by surface plasmon resonance sensor and simulta-
neous identification of interacting molecules by MS.

By use of these technologies as analytical platforms, we will
study on the signaling networks of proteins and their spatiotem-
poral regulation during fundamental cellular processes such as
differentiation, growth, and apoptosis of cells.

oo
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Fig. 2
Analysis of functional protein complexes using tagged recombinant pro-
tein and LC-based proteomics technology.
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Molecular Basis for T—cell Anergy:

Self-reacting T—cells are removed by clonal selction in thy-
mus. However, some portion of peripheral T—cells are still self-
reacting. Anergy induction is one type of mechanisms to sup-
press the function of these T—cells. When these T—cells are in-
duced to anergy, these cells do not produce IL-2 upon T—cell
stimulation, hence do not proliferate. The purpose of our study
is to reveal the molecular basis for anergy induction in T—cells.
Approaches:

When the cells are stimulated with exogenous stimuli, vari-
ous protein complexes for signal transduction are made inside
of the cells. We examine the response in T—cells by identifying
and charecterizeing components in such complexes. Proteomic
analyses are suitble for such studies.

Complexes to Be Analyzed:

Protein complex conatining receptors (receptosome), tran-
scription factors (transcriptosome) will be analyzed by pro-
teomic approaches.
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HUMAN GENOME CENTER

The aim of the Human Genome Project is to contribute to our
society through development of diagnostic methods, novel
treatment, and prevention for diseases. The project also pro-
vides very important and fundamental information for molecular
and cell biology. Our Genome Center was established in 1991
as a central research center for the Japanese Human Genome
Project and now consists of eight research laboratories as indi-
cated below.

Each laboratory of Human Genome Center conducts the ad-
vanced research in human genome analysis, particularly the
field related to genes susceptible to diseases, and also pro-
vides resources and information for genome research. We also
have seminars to transfer technology as well as to use various
computer programs.
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Fig. 1
DBTSS: Database of Transcriptional Start Sites (Collaborative work with
Lab. Genome Structure)

In this laboratory, we study advanced database techniques
for dealing with a variety of huge data of the genome projects
seamlessly. Integrated databases constructed using these
techniques are released to worldwide researchers. In addition,
we also develop novel methodologies for extracting useful bio-
logical knowledge from such databases. Our current projects
include:

& Genome Ontology Project
Aiming at the ultimate reconstruction of living organisms in
silico, we are conducting the Genome Ontology Project

(http:l0www.ontology.jp) where knowledge on the networks of

protein—protein interactions and the relationships between

comprehensive biological concepts are organized into data-
bases. Currently, we are most interested in the domain of bio-
logical signal transduction, constructing databases of mo-
lecular interactions and signal transduction pathways. In ad-
dition, we are compiling a dictionary of this field and are de-
veloping computer techniques of automatic information ex-
traction from literature database.
& Construction of problem-specific databases and their appli-
cation to sequence analyses
For detailed studies of individual biological processes, all-
purpose large databases are not always sufficient; problem-
specific databases reflecting experts’ knowledge are quite
useful. Thus, we have constructed such databases including

DBTSS (database of transcriptional start sites), which is a

collaborative work with the Laboratory of Genome Structure.

They are used to obtain novel insights for developing new

methodologies of sequence analyses.
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SPARK, a database and ontology of signal transduction pathways.
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Our goal is to isolate all the human genes in the form of full
—ength cDNA. A fulHength cDNA is a faithful copy of mMRNA
and gives us an indispensable information for identifying cod-
ing region, position of promoter, various signals for mRNA
stability and translation control. In order to get fulHength
cDNA efficiently, we developed “Oligo—capping” method.
Based on this method, we could make cDNA libraries whose
content of full length cDNA clone is between 50 to 80%. Us-
ing the libraries made by this method, we are isolating full
length cDNA clones.

& Database construction:

Using the data obtained during above project, we are con-
structing the fulHength representative cDNA database,
mRNA startsite database and promoter database.

& Gene expression analysis in cancer and metastasis

Using real-time PCR or oligo—-microarray, we are trying to
identify the gene that specifically expressed at metastatic
sites.

& Method development for functional genomics:

High-through—put protein analysis based on the cDNA
clones are in the process of development.

Jo0ddbOOdO0ooODOO000o0dO0oDoDbObOO0OOo0ooOooooo Synthetic Oligo 5" end of EF-1 e mRNA
goooOooOoooooood
a cDNAODODOOOOOODOOOOOOOD0O0O — TGTTGGCCGAGAGG T TTTTCGCAACGGGTTTGCCGCCAGAACA e
O000cDNADDODODOOODODOODOOOOOoDoOoOoooO TGTTGGCCGAGAGG  CTTTTITTTTTTCGCAACGGGTTTCCCGCCAGAACA
TGTTGGCCGAGAGG CTTUYTTTTTTCGCAACGEGTTTGCCGCCAGAACA
0000000000 OcDNAOUOOOOOOOOoooono TGTTGGCCGAGAGG CTTTTTTTTTCGCAACGGGTTTGCCGCCAGAACA
TGTTGGCCGAGAGG CTTI T TTTCGCAACGGGTTTGCCGCCAGAACA
vooobooboooboobooobboboooobooooon TGTTGGCCGAGAGE CTTTTTTTCGCAACGGGTTTGCCGCCAGAACA
0000000000000 00000000000000 TGTTGGCCGAGAGG ATTTTTTCGCAACGGGTTTGCCGCCAGAACA
TGTTGGCCGAGAGC [T TTTTCGCARCGGETTTGCCGCCAGAACA
0000000000000 O0O0O0OOOOOOOoOoooon TGTTGGCCGAGAGE CTTTTTCGCAACGGGTTTGCCGCCAGAACA
TGTTGGCCGAGAGG CTTTTTCGCAACGGGTTIGCCGCCAGAACA
goooooooooboooood TGTTGGCCGAGAGG T T TTCGCAACGGGTTTGCCGCCAGAACA
TGTTGGCCGAGAGG T TP TTCGCAACGGGTTTGCCGCCAGAACA
TGTTGGCCGAGAGE T TTTCGCAACGGGTTTGCCGCCAGAACA
TGTTGGCCGAGAGG T TTTTCGCAACGGETTTGCCGCCAGAACA
TGTTGGCCGAGAGG C T TTTCGCAACGGGTTTGCCGCCAGAACA
TGTTGGCCGAGAGG T TTTCGCAACGGGTTTGCCGCCAGAACA
TGTTGGCCGAGAGG C TP CGCAACGGGT T IGCCGOCAGAACA
TGTTGGCCGAGAGG [ TTTTTCGCAACGGGTTTGCCGCCAGANCA
TGTTGGCCGAGAGG [P TTTTTCGCAACGGGTTTGCCGCCAGARCA
TGTTGGCCGAGAGG TTTTCGCAACGGGTTTGCCGCCAGAACA
TGTTGGCCGAGAGG TTTCGCAACGGGTTTGCCGCCAGAACA
TGPTGGCCGAGAGG TTTCGCAACGGGTTIGCCGCCAGAACA

0000000000000000ERA-mRNATOOOOO

Heterogeneous 5’ end of EF1-a0 mRNA elucideated by “Oligo-Capping”
method
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Fig. 1

Inference of gene network based on Bayesian network and nonparamet-
ric regression from gene expression profile data and a snapshot of its visual-

ized network analysis system.

th

The aim of the research at this laboratory is to investigate
and develop knowledge information processing systems for
knowledge discovery, information interpretation and knowledge
bases that deal with biological information about gene expres-
sion data, nucleic acid sequences and proteins. The following

ree topics are mutually allied to pathway and gene networks

analyses on computer.
& Gene expression profile analysis: For inferring the genetic

network from gene expression profile data, various algo-
rithms for analyzing the network are being developed. In par-
ticular, we have realized a novel gene network inference
method based on Bayesian network and nonparametric re-
gression, a visulalized gene network analysis system to-
gether with the knowledge base of the genetic network of or-
ganisms, and a clustering software library (Fig. 1).

& Knowledge discovery system: We have been developing a

system Hypotheis Creator (HC) for assisting knowledge dis-
covery from complete genomes, SNP data, gene expression
profile data, protein data. With this concept, simultaneously,
we have been conducting various computational knowledge
dicoveries for protein localization prediction extraction and
aberrant splicing.

& Modeling and simulation of biopathways: As one of the top-

ics in Systems Biolgy, we have been creating an computa-
tional environment for modeling and simulation of biopath-
ways in cells and organisms focused on gene regulatory net-
works, signaling pathways, metabolic pathways, and physical
simulations, etc. With this approach, the functions of genes
and systems of genes will be analyzed and predicted. This
research is realized as a software Genomic Object Net (http:/
www.GenomicObject.Net/) (Fig. 2).

ARIT =S T Wy ) L B

ul

ui
0
ul

Fig. 2

*
i
|

o # | P

0
Genomic Object NetDODOOOOOOOOOOOOOOOOODOOO
000000000000o00o00ooooooooxXxMlooooooo
000000000000000000000000O0Fasligand0O000O
0000000o0o0oo000000oooooo0oa

Genomic Object Net realizes smooth modeling of gene regulatory net-

works, metabolic pathways, signaling pathways, etc. XML technology is em-
ployed to create a personally visualized simulation environment. The picture
shows simulation of Fas ligand induced apoptosis signaling pathway.
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This laboratory was established in 1996 for “Human Genome
Analysis”. The Human Genome Project is a research aimed to
produce the most important information for life science and will
have an enormous impact on the medical research. The current
study in our laboratory is focused on isolation of disease-re-

lated genes through genomic analysis. The major subjects are

as follows.

& Isolation and functional analysis of genes regulated by tu-
mor suppressor genes, such as p53, APC and PTEN

& Establishment of “Personalized Medicine” through genetic
characterization of cancer cells

& Expression profile analysis by cDNA microarray

@ Isolation of genes associated with disease susceptibility

2.. Cancer gene therapy using animal models

(b}
EA—xMrAEENSDEBOT 207 L —8BiR
Hormal Iz adenoma la/sderama  llo/carcinoms

Fig
Expression profile analysis (b) of tumor by a combination of LCM (Laser-
captured microdissection) (@) and cDNA microarray.
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Human genome project provides important and useful infor-
mation for molecular biology as well as medical science. This
laboratory was established in 1996 to develop various tech-
nologies for human genome analysis. The current study in this
laboratory is focused on genetic polymorphisms including SNP
(single nucleotide polymorphism) and VNTR (variable number
of tandem repeat), some of which are medically and biologically
important because they influence quality and quantity of gene
products. Using the polymorphic information, we search genes
susceptible to disease or ones related to effectiveness and side
effect of drugs. The major subjects are as follows.

& Discovery of SNPs and construction of SNP database

& Searching genes susceptible to diseases or ones related to
drug response

& Effect of genetic polymorphisms on function of gene prod-
ucts

& Development of rapid and large-scale SNP genotyping
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Fig
Discovery of SNP (a) and SNP typing using the Invader assay.
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Fig. 1

DIGIT web server

The main subject of our laboratory is to develop the tech-
nigues to extract coding principles from genome sequences or
functional expression data by using the data-mining tech-
nigues, the theory of deterministic dynamics and the statistical
analysis.

& Human genome reconstruction project
The working draft sequences covering more 90% of the hu-
man genome sequence were released. Because these se-
quences are fragmentary yet, we launched a new project
named HGREP (Human Genome REconstruction Project), in
which we sort the draft sequences by chromosome and as-
semble them, and we make annotations such as genes and
repeats on the sequences.
& Development of gene identification systems
We have developed a novel gene finding program named

DIGIT (Digit Integrates Gene ldentification Tools) which finds

genes by combining plural existing gene-finders. We have

shown that DIGIT successfully discarded many false positive

exons predicted by gene—finders and yielded remarkable im-

provements in sensitivity and specificity compared with those

by any single gene-finders.
& Extraction of statistical characteristics in DNA sequences
We study a method of quadtree representation in order to
extract statistical characteristics in large DNA sequences. In
the method the oligonucleotide frequencies are arranged in a
regular square hierarchically such that their positions are to-
pologically preserved for the distance space. We have devel-
oped a representation system in which we can compare the
characteristics between the raw quadtree representation and
the Nth-order Markov model.
& Design of model gene networks
In order to understand biological dynamics of gene net-
works, we develop a method to design model gene networks.

Because it is required that we design the network with quanti-

tative interactions from qualitative expression data, we have

developed the method constructing the networks repre-
sented by differential equations from binary switching data of
expressions.
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Fig. 2
Quadtree viewer for DNA sequence
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Fig. 1
Gene map of human chromosome 21 (Down syndrome region).
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Fig. 3
Circadian expression of Perl in suprachiasmatic nucleus of Perl:luc
transgenic animals.

Recent progress of whole genome sequencing of various or-
ganisms including human enables us to investigate complex
biological phenomena at genome-wide levels. Among a variety
of phenomena, we are currently focusing on screening and
functional analyses of genes related in Down syndrome,
genomic imprinting, and circadian rhythms. The following re-
search projects are in progress.

& Comprehensive analysis of functions of genes on human
chromosome 21 towards the understanding of the molecular
pathogenesis of Down syndrome.

& Systematic screening and functional analysis of mouse
and human genomic imprinted genes.

& Molecular mechanisms of circadian rhythms oscillation in
mammals.
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Fig. 2
Isolation of mouse Impact gene by Allelic message display method.
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With ever increasing amounts of genomic and proteomic data
generated by high-throughput sequencing, DNA chip, and other
experimental technologies, bioinformatics has become an inte-
gral part of research and development in the biomedical sci-
ences. It is expected that bioinformatics will provide both con-
ceptual bases and practical methods for analyzing a large num-
ber of genes or proteins at a time toward understanding higher—
order functions and utilities of the cell or the organism, including
human health and diseases.

This laboratory implements the concept of “functional recon-
struction”, which is a process of obtaining an overall picture of
metabolic and other capabilities of a cell from the entire set of
genes encoded in the genome. We are developing computa-
tional methods for integrated analysis of genomic and pro-
teomic data to predict molecular interaction networks in the cell.
We are also developing a new database, which may be called a
virtual cell, for storing our knowledge on metabolism, genetic in-
formation processing, environmental information processing,
and various cellular processes, as well as aspects of human
diseases.

Functional Reconstruction of a Virtual Cell
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The Center for Experimental Medicine was established in
April, 1998. It consists of three laboratories, Laboratory of DNA
Biology and Embryo Engineering, Laboratory of Cellular Biol-
ogy and Laboratory of Gene Expression and Regulation, re-
structured from the Department of Veterinary Medicine and the
Department of Oncology. The operation of this center is carried
out with the Laboratory of Experimental Animals, since all the
four laboratories share the closely related jobs such as the in-
struction of the handling of animals, teaching how to make the
schedules of animal experiments and how to perform the ex-
periments, operation and management of the animal center,
etc.

The Center for Experimental Animals will be working for ten
years from the establishment and will have to be renewed in
2008.

The purposes of the center are to develop animal models for
human diseases and regeneration medicine to analyze those
models. For accomplishing these purposes, we try to devise the
animal experimental systems by developing the embryo engi-
neering technologies as well as recombinant DNA technologies
that link the genome science and genome medicine.
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Fig. 1

IL-1 receptor antagonist knockout mouse (A) and the histopathology of the
joint. These mice develop inflammatory arthropathy at high incidence and
are useful as a model for rheumatoid arthritis.
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Fig. 2
Pathogenesis of inflammatory arthropathy in HTLV-I-tax-transgenic
mouse

Recent development of transgenic techniques has made it
possible to directly analyze the functions of a particular gene in
a living animal. These techniques have also made it possible to
produce various animal disease models. Autoimmune dis-
eases, tumors, and infectious diseases are our major concerns,
and by producing transgenic mice as well as gene knockout
mice, we are attempting to elucidate pathogenesis at the mo-
lecular level, especially in correlation with the roles of cytokines.
& Production and analysis of rheumatoid arthritis models

By producing transgenic mice carrying the HTLV-I
genome, we have first shown that this virus can cause
chronic arthritis in animals. Recently, we have also found that

IL-1 receptor antagonist-deficient mice develop arthritis re-

sembling rheumatoid arthritis in humans. We are now eluci-

dating mechanisms of the autoimmunity and bone destruc-
tion, trying to cure inflammation and reconstruct the bone le-
sion.
& Production and analysis of AIDS models
We have produced HIV genome introduced-transgenic
mice as a model for healthy HIV carriers in humans, and are
now studying the mechanisms of HIV gene activation and
helper T cell depletion. We are also trying to produce mice
that are susceptible to HIV by introducing the receptors and
other human-specific host factors for HIV infection.
& Analysis of gene functions using gene targeting techniques
Many genes including cytokines and their signal transduc-
ers, such as IL-1, IFN, protein kinases and phosphatases,
are implicated in the development of diseases. By producing
gene knockout mice of these genes, we are analyzing the
role of these genes in diseases and in hormal physiology.
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& There are many genes being isolated, including the ones

whose functions are not clearly understood, through the re-
cent development of molecular biology. Gene targeting tech-
nology has revealed many aspects of gene functions in vivo.
Knock out mice offer the opportunities of not only analyzing
the complex gene function in vivo, but also presenting vari-
ous human disease models, where new therapeutic ap-
proaches can be explored. To allow more detailed dissection
of gene function, we introduce a point mutation or to disrupt
gene in certain lineages (or stages) using Cre-loxP system, a
method of conditional gene targeting.

& ES cells, which are used for gene targeting, are the only

stem cells being cultured in vitro. To elucidate the molecular
mechanism regulating self-renewal of pluripotent ES cells,
we have tried to identify a factor(s) cooperating with Oct£T],
the critical transcription factor for maintaining undifferentiated
state of ES cells. Our current focus is to identify an undefined
molecule which binds to the promoter region of Rext], a
gene expressed only in undifferentiated cells.

& The lymphatic development in mammals has been poorly

understood because of the lack of a suitable model mouse
showing lymphatic abnormalities. We recently found and
maintained a new spontaneous mutant mouse line which de-
velops chylous ascites and lymphedema. In order to under-
stand the mechanism of lymphatic development and func-
tions in more detail, we are also generating various knock-
outlknock-in mouse lines including a conditional knock out
mouse.

@ The etiopathogenesis of systemic autoimmune diseases

such as systemic lupus erythematosus (SLE), and collagen
diseases such as periarteritis nodosa (PN) -like vasculitis is
studied using animal models. Particularly, nucleobindin (Nuc),
which we have found in autoimmune MRLIIpr mice as an
autoimmunity-augmenting factor, is the major interest in
terms of the outbreak of systemic autoimmunity.
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Undifferentiated ES cells on Microinjection of ES cells into the
feeder cells cavity of blastocyst

Chimeric mice (right two) and Gene targeting with Cre-loxP
control mice (left two) system
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The purpose of the laboratory is to contribute to the discovery
of new disease, understanding of the pathogenesis, and devel-
opment of novel therapy by combining knowledge and technol-
ogy of immunology, molecular biology, virology, and cellular bi-
ology. Currently, we are focusing on the study of stem cells in
various tissues and organs.

& Stem cell regulation and regenerative medicine
Stem cells are generally defined as clonogenic cells capa-
ble of both self-renewal and multilineage differentiation. Dur-
ing development and regeneration of a given tissue, such
cells give rise to non-self~renewing progenitors with re-
stricted differentiation potential, and finally to functionally ma-
ture cells while maintaining primitive stem cells. Because of
these unique properties, stem cells offer the novel and excit-
ing possibility of regenerative medicine. The goal of our re-
search is to elucidate the mechanisms of stem cell self-re-
newal and differentiation to provide novel approaches to the
therapeutic intervention in the treatment of organ failure.
& Gene therapy targeting stem cells
The unique properties of stem cells make them ideal target
cells for gene therapy. We have been developing an efficient
transduction system for hematopoietic and other stem cells.

This includes isolation of stem cells and development of vec-

tor systems and animal models of gene therapy. Utilization of

these technologies for clinical gene and cell therapy targeting
stem cells is our goal.
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The Advanced Clinical Research Center achieves the pur-
pose-oriented research that bridges basic science to clinical
medicine by the collaboration with IMSUT Basic Research Ac-
tivities, Human Genome Center, and Animal Center for Experi-
mental Human Disease. The Center consists of five Divisions of
Molecular Therapy, Cellular Therapy, Infectious Diseases, Bio-
engineering, and Immunological Pathology, and three Donated
Laboratories of Divisions of Cell Processing (ASAHI CHEMI-
CAL NISSHO Co.), Hematopoietic Factors (CHUGAI), and Ge-
netic Diagnosis (OTSUKA). Our research projects are to inno-
vate clinical technology utilizing basic information newly ob-
tained from basic research of Genomics and Regenerative Sci-
ence. Simultaneously, the Center proposes definite plans of
translational research and actively gets involved in achieving
the clinical studies performed in the Research Hospital. Our di-
agnostic and therapeutic technologies which we should pro-
mote will be changed from time to time. Currently, our Center
has been involved in the developmental researches of new cell
and gene therapies targetting immuno-hematological disorders,
AIDS and solid tumors.
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The main theme of our research is toward the development
of novel therapeutic options against intractable hematological
disorders including leukemia and lymphoma. For this purpose,
we are making every effort to master the mechanisms of nor-
mal and neoplastic hematopoiesis on the basis of molecular
and cellular biology.

& Study of leukemogenesis
We have established IMS-series of human leukemic cell
lines which carry distinct non—random chromosomal translo-

cations. Molecular cloning identified the fusion genes (MLL—

LTG9, TLSOFUS-ERG, ETV6-NT3R) involved in these

translocations. Function and signal transduction of the fusion

gene products is under investigation.
& Analysis of common marmoset hematopoiesis to establish

a preclinical model for translational research

We produced a monoclonal antibody (MoAb) binding CD34
antigen of non-human primate, common marmoset (CM) and
successfully enriched CM stemUprogenitor cells using this

MoAb. We are now investigating the biological characteristics

of CM CD34+ cells to apply CM to a preclinical model for

stem cell gene therapy etc.
& Development of novel gene therapy strategies
We have two main research projects in this field. One is a
murine therapeutic model of tumor vaccine secreting GM-

CSF (GVAX) in combination with nonmyeloablative alloge-

neic HSCT. The other is a human experimental model of ri-

bozyme technology for inactivation of leukemogenic fusion
mRNA such as BCR-ABL.
& Development of celllmolecular targeted therapies

We are making two types of cytokine derivatives by genetic
engineering. G-CSF is fused with Pseudomonas exotoxin
lacking its receptor-binding domain to eliminate myeloid leu-
kemia cells which are resistant to chemotherapy and abun-
dant in G-CSF receptors. IFN? is combined with the partial
extracellular domain of VCAM-1 to be directed selectively to

VLA4—positive cells including blood cells. We are also study-

ing antHeukemic effects of a novel tyrosine kinase inhibitor

and anti-GvHD effects of a novel cytokine synthesis inhibitor
for the future clinical trial.
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Fig. 1
Purified human hemopoietic stem/progenitor cells (FACS-sorted CD34+
cells)

Our major interest is to elucidate the mechanism regulating hematopoi-
esis. The current study is focused on the identification and isolation of hu-
man and murine hematopoietic stem cells (HSC), the mechanism of the dif-
ferentiation and proliferation of HSC, the ontogeny of hematopoiesis, and
the establishment of ex vivo expansion system of human HSC for stem cell
transplantation and gene therapy.

& In mouse fetal hematopoiesis, definitive HSC initiate and significantly
expand in aorta-gonad-mesonephros (AGM) resion at 10 to 11 dpc. We
have recently established a stromal cell line, AGM-S, from AGM resion at
10.5 dpc, which can support the proliferation of murine and human HSC.
This cell line may be useful for not only the analysis of fetal hematopoi-
esis but also the new approach to expansion of HSC. We are also analiz-
ing hematogenesis in mouse embryo by interembryonic transplantation
using a whole embryo culture method.

& We are analyzing hematopoiesis in various transgenic mice express-
ing receptors for cytokines to clarify the mechanism of the differentiation
and proliferation of hematopoietic cells. The results have shown that the
specificity of cytokines depends on the cells expressing their receptors.

& We have established a novel culture system for significant ex vivo ex-
pansion of human HSC using synergistic action of gp130 and c—Kit sig-
nalings initiated by a complex of soluble IL-6 receptor/IL-6 and SCF, re-
spectively. The expanded HSC might reduce harvesting volume, doner—
risk and infusion dose after stem cell transplantation.

@ Gene therapy has been evaluated as a possible option for treatment in
patients with various inherited and malignant diseases. HSC have been
extensively studied as target cells for gene transfer, since reconstitution
requires maintenance of self~renewal ability in donor cell population. The
culture system using soluble IL-6 receptor/IL-6 and SCF is expected as a
novel method for retroviral gene transduction into HSC. We also attempt
to establish a novel retroviral vector system.

a&.. Mesenchymal stem cells, which can differentiate into mesenchymal or-
gan system, such as endothelial cells, osteocytes, chondrocytes and
myocytes, are attracting attention as a novel source of therapeutic grafts.
We aim at identifying the mesenchymal stem cells in bone marrow, cord
blood and placenta, and clarifying the mechanism regulating their prolif-
eration and differentiation to establish a method which supports the de-
velopment of various mesenchymal cells.
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Fig. 2
Mouse embryo cultured by a whole embryo culture method
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Members of Division of Infectious Diseases are involved in
the medical care of the patients who are treated in the Affiliated
Research Hospital. Main subjects of the division are & human
immunodeficiency virus (HIV) infection and related disorders, ag
tropical diseases such as malaria and so on. By way of microbi-
ology, immunology and human genome medicine, we work on
the pathogenesis, diagnosis and treatment of infectious dis-
eases.

& HIV infection
Introduction of highly active antiretroviral therapy (HAART)
changed the treatment of HIV infection dramatically. Our re-
search has moved from the study of viral genome to the host-

HIV relationship. Using intracytokine staining and FACS, we

developed an original method to measure HIV-specific im-

mune responses and found that they are not only quantita-

tively but also qualitatively defective. HAART has contributed
to the decrease in the incidence of opportunistic infection and

AlIDS—related death, however, long term toxicity of HAART

has come to the surface. We work on the polymorphism of

the genes which might be related to the toxicity of antiretrovi-
ral drugs.
& AlDS—elated opportunistic infections and neoplasms
We work on the important opportunistic infections such as
Pneumocystis carinii, cytomegalovirus and JC virus.
& Gene therapy
Original viral vectors using adenovirus and Sendai virus
have been developed in this institute. Using these vectors we
produce massive amount of biologically active proteins and
develop original method for human gene therapy.

—
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Fig. 1
Infectious Diseases have been studied by way of internal medicine, micro-
biology, immunology and human genome medicine.
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In close collaboration with Department of Surgery, Research Hospital and other Research
Divisions in Advanced Clinical Research Center, we have been engaged in the basic re-
search projects;,J0To develop gene therapy and immunotherapy for the treatment of solid tu-
mors, 00 To develop strategies to induce tolerance in allo-transplantation. Based on the re-
sults of these researches, clinical trials (Phase | and ) are conduced for patients at Research
Hospital.

@ Development of Gene Therapy and Inmunotherapy for the Treatment of Solid Tumor
A Development of Gene Therapy using Dendritic Cells (DC)

We have been using the genetically modified dendritic cells to regulate the immune
response. Specifically, the core methods is to use the dendritic cells genetically engi-
neered to constitutively express IL-12, which are expressed by the DC only when they
are fully matured in specific conditions, to improve the functions of dendritic cells. We
continue to perform pre-clinical evaluation of applying IL-12 gene transduced DC.
Other molecules have also been examined. Fit3-Ligand (FIt3L), a recently reported cy-
tokine, is a stimulator for proliferation and differentiation of DCs in vivo and in vitro. In
this study, we analyzed the effect of FIt3L on DC mobilization, proliferation, and matura-
tion in vivo using in vivo electroporation (IVE). After Fit3L transfection with IVE, signifi-
cantly high level of FIt3L was detected in the serum for 10 days after [VE. To investigate
the effects of Fit3L expression using IVE, we examined the frequency of DCs in spleen
and bone marrow 7 days after IVE using flowcytometry. The frequency of DCs was sig-
nificantly increased in both spleen and bone marrow after FIt3L IVE transfection when
compared with those of control group. In mouse tumor models, significant anti-tumor ef-
fects were associated with proliferation, and FIt3L gene transfer using IVE. These re-
sults implied that FIt3L gene transfer using IVE promotes mobilization, maturation of
DCs. Furthermore, this treatment could be utilized for the clinical application of cancer
gene therapy.

C Development of Immunotherapy using Dendritic Cells

We have previously demonstrated that specific antitumor immune response can be
induced by Intratumoral (it) injection of bone marrow-derived DCs genetically trans-
duced with the gene of interleukin (IL}-12. The in vivo administration of IL-12 causes
NK cells and T cells to secrete [FN-y and enhances the cytolytic functions against tu-
mor cells. These cytokines, however, elicit abundant nitric oxide (NO) from activated
macrophages, and appear to suppress cellular immunity in murine system. Moreover,
OK-432, a preparation of low-virulence strain of Streptococcus Pyogenes, has been
used as a potent hiological modifiers for treating cancer patients in clinical and is
known to induce multiple cytokines including IFN-y and IL-12 in vitro. Compared with
the treatment with DCs alone, the combined treatment of DCs and OK-432 did not lead
to further regression of the established tumors. Furthermore, to determine whether NO
induced by the in vivo administration of OK~432 is influenced with immunosuppressive
effects, we also injected N-nitro-L-arginine methyl ester (L-NAME), which inhibits in-
ducible nitric oxide synthase (INOSHmediated NO production, with DCs and OK-432.
Then, combined treatment of DCs, OK-432, and L-NAME resulted in a considerable re-
gression of the tumor growth and generated tumor-specific CTLS. In contrast, the tu-
mors treated with DCs, OK-432, and N-nitro-D-arginine methyl ester (D-NAME)
showed similar to those of mice treated with DCs and OK-432. Thus, the INOS block-
ade may be important in promoting tumor-specific cellular immunity in mouse. These
results indicate that the i, injection of DCs and OK-432 has essential antitumor effects
on the induction of tumor-specific immunity in vivo. To promote clinical efficacy, further
analysis will be performed.

C Development for cancer vaccine using epitope peptide

Epitope peptide has been utilized for cancer vaccine. It has been performed that vac-
cination using epitope peptide can induce CTL and promote antitumor effects that ap-
pear to be specific to the tumor. To obtain more targets for immunotherapy, Microarray
technique has been utilized to determine the genes expressed specifically in tumor
cells. We are now focusing on the mapping of epitope peptides from the molecules spe-
cific to gastric and colon cancers restricted by HLA-A"2402 (600 in Japanese) and -A"
0201 (200 in Japanese). After mapping of epitope peptides, we have a plan to perform
the clinical trial using these peptides. Furthermore, immuno-monitoring is important to
evaluate for cancer vaccine. We have made the HLA-Tetramer, which has the mutation
at o3 domain of HLA molecule to decrease the nonspecific binding. Using this Tetramer
assay, we have analyzed the clinical samples from the patients enrolled in immuno-
therapy protocols. Moreover, ELISPOT assay detecting IFN-yalso has been performed
for functional activity for lymphocytes.

& Development of strategies to induce tolerance in allo-transplantation
A Analysis of Specific Tolerance Induction using HLA Class | Transgenic Mice (TGM)

Although donor specific immunosuppressive therapy has been always desired, it has
not been applied yet in clinical practice. We conducted heart transplantation study us-
ing two types of HLA Class | TGM, and confirmed that long-term survival of heart graft
can be induced by intrathymic injection of donor HLA Class | peptides. However, thy-
mus in adults are atrophic, peptide injection is not applicable. We will evaluate the pos-
sibility of donor specific tolerance induction using DC.

B Analysis on Role of Synthetic Peptides on T cell maturation and Tolerance Induction

By examining intrathymic education of T cells, focusing on negative selection, clinical
application could be developed in organic transplantation and the treatment of autoim-
mune disease. Our object is to investigate the feasibility of the induction of donor spe-
cific tolerance using genetically modified dendritic cells and donor HLA derived peptide
in our cardiac transplant system utilizing two HLA transgenic mouse strains.
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Our division was founded in 2000 at the Advanced Clinical Re-

search Center to provide medical treatment and care for autoimmune
diseases and other immune-mediated disorders as well as to de-
velop the advanced therapy to cure the above diseases. Our re-
search purpose is to determine the structure and function of cell sur-
face molecules expressed by human lymphocytes as well as the
regulatory mechanisms of transcriptional factors involved in immune
function and other important cellular functions and thereby to under-
stand how the immune systems work. Through such novel insights,
we attempted to elucidate immunopathophysiology of the above im-
munological disorders on the cellular, molecular and genetic levels
and ultimately to establish the novel rational therapies for them. On-
going projects are as follows;

O

O

O

O

O

O

O

O We have identified M6P/IGFIIR receptor, CD45 and Ro52/SSA as
the binding protein for CD26. We are now determining the precise
binding domain of CD26 with these proteins and the biological sig-
nificance of these proteins. Utilizing the above system, we will de-
velop the immunoregulatory drugs which inhibit these interactions.
Moreover, we are developing human CD26 monoclonal antibodies
to treat CD26 positive tumors, autoimmune diseases and GVHD.
Moreover, we plan to establish the novel therapy to treat immune
deficiency diseases for restoring immune reactivity and malignant
tumors with enhancing sensitivity to chemotherapeutic agents util-
izing soluble CD26.

0 To determine the biogical functions of Cas-L and possible thera-
peutic applications Crk—-associated substrate lymphocyte type (Cas
—L) is a intracellular docking protein that is heavily tyrosine phos-
phorylated upon engagement of betal integrins. By Two-Hybrid
screening, we identifled Smad-7 and human T lymphotropic virus
type | (HTLV-I) TAX as binding molecules for Cas-L. Through the
analysis on structure-function relationship between Cas-L and
those binding proteins, we aim at explore the possible therapeutic
application of Cas-L in the treatment of a various autoimmune dis-
orders, osteoporosis, and ATL (adult T cell leukemia) that is caused
by HTLV-L.

O Molecular biology of nuclear receptors: We have been working
with transcriptional regulation of gene expression by nuclear recep-
tors. Mainly we will focus on the glucocorticoid receptor and phar-
macologically develop selective modulator of receptor function.

[0 Conditional regulation of gene expression by the hypoxia—induc-
ible factor: We are currently working with the hypoxia—inducible fac-
tors, which are members of the basic helix-loop-helix PAS tran-
scription factor. Our aim is identification of its activation pathway
and application to various angiogenic diseases including ischemic
vascular diseases, cancers, diabetic retinopathy, and rheumatoid
arthritis.

O Transcriptional regulation by NF-kB: NF—«B is considered to be a
major player which activates a set of genes in inflammatory condi-
tions and immune reactions. We have recently identified novel acti-
vation mechanism of NF—«B. Further studies will merit to develop
novel antiinflammatory and/ or immunosuppressive drugs.

O Structure and function of human IL-12 receptors: We developed
a panel of monoclonal antibodies against the IL-12 receptor and
elucidated the expression of this receptor in macrophage and den-
dritic cell lineage. We plan to manipulate immune response through
controling this interesting receptor system.

O Structure and function of human chemokine receptors and other
7-spanner type receptors: We showed the expression of
chemokine receptors was crucial to antigen presentation by den-
dritic cells. Preliminarily, receptors for prostaglandins, similar 7
transmembrane spanner-type receptor to chemokine receptor
were expressed in various inflammatory sites. Analysis of
prostaglandin receptors in immunocytes is under extensive study.
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The purpose of the Division of Medical Data Processing
Network System for the Research Hospital is to research and
develop advanced system methodology and computer tech-
nology suitable for the 21-th century type research hospital.
Some conceptual research programs and targets of our divi-
sion are described as follows.

—Systematic Research for the Ideal 21-the Century-type Hospi-
tal.

National cost for Japanese health now amounts up to 3000
billion yen per year. Medical accidents and insufficient or sur-
plus medical cares cause serious social problems. These
facts need EBM (Evidence Based Medicine) and need to re-
search and develop the most appropriated clinical database
and their processing system.

—-Systematic Research for Genomic Diagnoses.

Many research projects started to study genomic disease
in Japan. For the clinical application of these results, system-
atic studies are necessary how to integrate the genomic da-
tabase and clinical data as well as new computer simulation
algorithm.

—Systematic Research for Data Processing of Advanced Medi-
cal Instruments.

Cancer or infection decease are main target of medical sci-
ence, although mechanism of genomic diseases are gradu-
ally made clear. Data processing methodology and algorithm
for MRI, X—ray CT, and PET are important research targets.

—-Systematic Research for Human Cell Engineering Technolo-
gies.
Pattern recognition and control technologies of human cell
and microscopic cell organs are very important for genomic
sciences to be useful for clinical applications.

Madical Database for Clinical Applications
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Fig. 1
Model of reverse genetics for CDV

Our major research interests are to elucidate molecular mechanisms
of pathogenicity and species specificity of negative and single strand
RNA viruses (Mononegavirales) and to control the viral diseases. For
these purposes, we are studying viral replication and identifying viral
and host factors important for the expression of pathogenicity using a
reverse genetics technique novel in this field and experimental animal
models. We are also developing new virus vaccines and virus vectors
through genetic engineering.

& Molecular mechanisms of pathogenicity and species specificity of
mononegavirales.

We are using our novel system which allows morbillivirus (mea-
sles virus: MV, rinderpest virus: RPV, canine distemper virus: CDV)
generation from cDNA and thus enables engineering of the
mononegavirales. Morbilliviruses are highly contagious. They show
various pathogenicity and are considered one of the most important
causative agents of disease in each host. We are investigating the
roles of virus components and host factors including virus receptors
in viral replication, pathogenicity and species specificity. These
mechanisms were also analyzed in experimental animal models,
which show typical symptoms usually observed in naturally affected
hosts.

& Development of new virus vaccines against morbilliviruses and of
virus vectors.

Using our novel technique of genetic engineering, we are develop-
ing attenuated and/or polyvalent vaccines. We are also attempting to
use the viruses as novel vectors.

& Mechanisms of developing pathological degeneration in the cen-
tral nervous system.

Using rodent models which genetically show nervous symptoms
with spongy-form degeneration in CNS, we are analyzing the
mechanisms of cell death and the molecular basis.

In the animal research center, more than 30,000 mice, mainly
transgenic and knockout ones, are kept for the research of IMSUT.
The technical staffs support their breeding, frozen storage and mi-
crobiological cleaning.
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Fig. 2
Induction of fluorescence in syncytium infected with recombinant CDV
with GFP gene
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Fig. 1
ElA-deficient adenovirus expression vector

This laboratory has two main aims: Developing efficient ex-
pression vectors for gene therapy and for basic research, and
offering general services to promote recombinant DNA technol-
ogy.

& Basic research for gene therapy: application of adenovirus
expression vectors. Adenovirus vectors are useful to express

a foreign gene in a considerably wide range of species and

tissues. This vector is also valuable in animal experiments

and in development of live vaccine administrated by tablets.

Collaborative projects are going on aiming the following re-

spects by supplying recombinant adenoviruses from this

laboratory: a) basic research on gene therapy against cancer,

infectious disease such as AIDS and hereditary diseases, b)

recombinant-adenovirus live vaccine. c) adenovirus vectors

suitable for expression in the nervous and immunological
systems, d) rapid methods to construct recombinant adenovi-
ruses.

& Services to promote recombinant DNA technology. Advice
on gene manipulation-DNA experiments under the safety
guidelines.
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Fig. 2
Regulation of gene expression using recombinant adenovirus producing
Cre recombinase.
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This Laboratory was established in 1965 in Amami-oshima
Island in order to study on endemic diseases involving parasite,
arthropods, and venomous snakes in the tropics or subtropics.

The Amami-oshima Island belongs to the Nansei Islands and
the fauna is quite different from that in mainland of Japan. Since
its establishment, trials have been carried out to utilize small
mammals found unique in the island as experimental animals in
addition to studies on prevention of Habu bites. As well known,

0o0000000o000o0o0oDoooooDoooooog successful eradication of filariasis from this island is one of the

jodooboboboOo0ooooooooboobOooOooOooo monumental works of the laboratory. Our present works are as
00o0oo0o0Oo0oO0oOoOoOooUOooooooOooOooo follows:

gooooogo 0 O Research of Habu control.
goooooooooo Phospholipase A2 and its isozymes isolated from Habu

goooooooooooooooooooooooooo venom have myonecrotic activity and hemorrhagic activity,
gooooboobboooooooooobbobooooooo and T2 protease has hemorahagic activity. The binding pro-
joodoooooOdooOooDUOooUooDoooooog teins isolated from serum of Habu inhibit myonecrotic activity
00o00oob0ooooooooooooooooooobooono of phospholipase A2 and its isozymes.
jodoobOobbOOo0ooooooooboobooooOooo 0 O Reproduction of squirrel monkeys.

goo The squirrel monkey, Saimiri sciurea, is widely distributed
goooooooooog in Central and South America. This monkeys are used to ba-

gooooooooooooooooooboDOoOoooOooo sic experiments on the infection and vaccination models for
0000000O00U00o0o0ooUoUoooooouog malaria.
gooooboobboooooooooobobobbooooooo 0 O Research of wild animals
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0000000000000 000OChromatography of venom proteins
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000000000000000Endemic species of the Amami Is. and
mongoosel]

Amami-oshima island is a habitat of animals and plants in-
digenous to the Nansei Islands. These animals occur origi-
nally in the Oriental region, including the Amami rabbit, the
Amami spiny rat, the Okinawa long-haired rat.

Recently, the Java mongoose, Herpetologica javanicus
grew in the wild as invasive carnivore. The population of the
mongoose increases year by year and the habitat range is
extending to south area in the Island. It is necessary to re-
move the invader to defend nature.
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The Hospital, a national research hospital, which is the larg-
est in Japan, plays roles as a clinical facility to practice transla-
tional researches (TR) as projects. Tlere are five specialized
groups of clinicians for hematological disorders, infectious dis-
eases autoinmune disease, neoplastic diseases, The group ac-
tivities are strongly support-ed by departments of advanced
general medicine, radiology, central laboratory medicine,
genomic diagnosis, safety control (including a office for clinical
trial, and TR cordinators), medical informatics, stem cell and
blood cell processing, pharmacy, nutrition, and nursing quar-
ters. Any project for TR proposed by researchers inside and
outside, if it is excellent, can be accepted. Current translational
research involves immuno gene therapy, stem cell transplanta-
tion including cord blood transplantation, dendritic cell therapy,
HIV genome medicine. Recently, the new facilities for clinical
vector production and clinical stem cell processing and storage
have been establised.
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Department of Advanced Medical Science was established in
September [TTT]. We are investigating human immunotherapy
for malignancies using dendritic cells, human gene therapy for
neuroblastoma and other preclinical studies icluding neovascu-
larization.

0 O Human immunotherapy for malignancies using dendritic

cells
Malignant melanoma is an intractable disease and its prog-

nosis is poor when the disease progresses to stage IV. We
have finished phase | study of immunotherapy using dendritic
cellsd DCs[ to stage IV melanoma patients. From [(I1T] to
(ITT] ten patients entered this study protocol. Tumor progres-
sion was stopped in one patient. In two patients obvious re-
gressions of metastatic tumors were observed. Safety of this
therapy was proved and the activation of tumor immunity has
been suggested. We extended DC-based immunotherapy to
metastatic thyroid cancer. This phase | clinical study has al-
ready begun and we are now treating O patients. Some ex-
perimental autoimmune thyroiditis caused by Tg have been
reported in animals. Now we are trying to detect human T cell
clones stimulated by Tg pulsed DCs in vitro and to project
clinical study.

O O Human gene therapy for neuroblastoma

Neuroblastoma is the most common extracranial solid tu-

mor of childhood. When the tumor occurs in infants] OCyear
age[ it is frequently localized and responds well to therapy.
However in older childrer] OOyear agelthe prognosis is far
worse. We have started the clinical gene therapy protocol for
neuroblastoma in collaborations with Professor Brenner in
Baylor University of Texas. The aims of this study are as fol-
lows; & to determine the safety up to four subcutaneous
0 SCO injections of autologous neuroblastoma cells, which
have been genetically modified by adenoviral vectors to se-
crete lymphotactin and interleukint], & to determine the
safety of up to eightd totalUinjections in patients who have re-
ceived the first four injections without unacceptable toxicity
and have evidence of stable disease or better after receiving
these injections, & to determine whether MHC restricted or
unrestricted antitumor immune responses are induced by SC
injection of modified autologous neuroblastomas and the cell
doses required to produce these effects, and ae»to obtain pre-
liminary data on the antitumor effects of this treatment regi-
men.
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Our general interest is focused on planning and performing
novel therapeutic strategies for intractable hematological disor-

ders.

0 O Hematopoietic Stem Cell Transplantationd HSCT
As many as[T1] cases of allogeneic or autologous HSCT
have been performed and HSCT-related complications in-
cluding acuteJchronic GvHD and opportunistic infection have
been treated until the first-half of (ITT1. We developed recom-
binant human G-CSF and played a leading role in demon-
strating its remarkable usefulness in HSCT. Based on our
achievement as a main hub of HSCT centers in Japan, we
greatly contributed to found the Japan Marrow Donor Pro-
grani] JIMDPOand have been continuously working for JIMDP
in not only transplantation but also collection of unrelated do-
nor marrows. Recent years unrelated cord blood has turned
to be our major stem cell source in HSCT. Since (ITT] we
have performed up to[1] cases of CBT in adults, which ap-
pears a distinguished experience in the world. During such a
transition of our stem cell source, the pathophysiology of
GvHD and GvL is becoming our main theme to be elucidated,
and we are now engaged in the development of novel thera-
peutic options for GvHD and post-HSCT leukemia relapse.
0 O Gene Therapy
As a collaboration study with Cell Genesys Co, other de-
partments in IMSUT and other university hospitals, we car-
ried out a gene therapy protocol in which the safety and effi-
cacy of autologous cancer vaccine transduced with GM-CSF
cDNA was tested against stage IV renal cell cancer. Based
on the results of this trial, we are now developing our own
clinical gene therapy protocols for hematological malignan-
cies, especially focusing on gene-modified leukemiallym-
phoma vaccine in combination with allogeneic HSCT.
0 O Cell and Molecular Targeted Therapy
Humanized anti-COJ monoclonal antibody rituximabO
and Abl-specific kinase inhibitorf] imatinib mesylateCare rep-
resentative promising drugs in the field of cell and molecular
targeted therapy. We are trying to apply these drugs to other
disorders than those originally approved for usel B cell lym-
phoma and CML, respectivelyd In addition, we are also per-
forming basic studies on macromolecular agents including
recombinant toxins and immunoadhesins as well as small
molecule agents such as novel kinase inhibitors and cytokine
synthesis inhibitors.
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The Department of Infectious Disease and Applied Immunol-
ogy (DADAI) was founded in 1981, and started clinic and re-
search works for HIV infection since 1986. DIDAI is also a ma-
jor center for tropical diseases including treatment of malaria
and dengue fever, pre-travel clinic for malaria, and post-expo-
sure vaccination of rabies in Japan where risk management for
infectious diseases is poorly organized.

O O Clinical activities for HIV infection
Approximately 150 outpatients and 3-5 inpatients with HIV
infection are under our medical care as of June 2002. Since
the introduction of highly active antiretroviral therapy

(HAART; combination therapy with 3 or 4 antiretroviral

agents) in 1996, it has become possible to control prolifera-

tion of HIV and recover patients’ immunodeficiency. As a re-
sult, the survival of HIV-infected patients was dramatically
improved, and the annual number of inpatients started to de-
crease after 1996 (see Figure below). However, it is sup-
posed to take 50-60 years until HIV is eradicated from pa-
tients with HAART, which means that they have to continue
HAART during whole their lives. Since long-term HAART
causes various toxicity, financial problems and deteriorated
patients’ QOL, it becomes urgent mission to develop the new
strategy to stop HAART without re—proliferation of HIV.
O O New therapeutical strategy for HIV infection
Based on the background stated above, we plan a clinical
study to interrupt HAART for patients after immunizing with

HIV vaccine. If patients interrupt HAART without any inter-

vention, the viral loads will rebound within one month to the

level before start of HAART. However, there are rare cases
who keep low level of viral load and do not progress to immu-
nodeficiency after they interrupt HAART. Immunological
analysis of these patients revealed that they have strong cel-
lular immunity against HIV, which suppresses the prolifera-
tion of HIV. In contrary, most of HIV-infected patients have
deteriorated cellular immunity against HIV and cannot control
viral replication immunologically.

Taken together with these observations, we postulated that

if we could stimulate the HIV—specific cellular immunity by im-

munizing them with HIV vaccine, they might be able to control

viral replication by their own immunity after interruption of

HAART. In order to test this hypothesis, we will start a phase

I study; HIV-specific immunization of HIV-infected patients

and interruption of antiretroviral therapy.

O O Treatment of tropical diseases
We take care of 100 15 patients with malaria every year.

Patients with Dengue fever, typhoid fever and pathogenic E.
coli as well as rickettiosis and Lyme disease transmitted via
ticks are also admitted. We also take care of vaccination of
tetanus toxoid and rabies for patients who had animal bites in
foreign countries. Numbers of foreigners with HIV infection
are increasing as Japanese society becomes international.
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Our department is founded in 2001 to tackle systemic auto-
immunefinflammatory diseases including rheumatoid arthritis,
systemic lupus erythematosus and vasculitic syndromes. We
provide patients personalized and evidence-based medical
service. In collaboration with the Division of Clinical Immunol-
ogy, ACRC, we are aiming such clinical research that definitely
contributes to establishment of novel therapeutic approach,
based on the recent achievement in the division, especially
concerning functional analysis of lymphocyte surface mole-
cules and transcription factor research on inflammation.

0 O Rheumatology Clinic

Musculoskeletal disorders are now considered to be one of
the major causes of disability in elderly persons. Concerning
rheumatoid arthritis, more than 700 thousands people are
suffering from the disease in Japan. Given the recent devel-
opment of anti-rheumatic drugs, we are trying to settle the
disease down to remission, with starting anti-rheumatic drugs
and/ or immunomodulators immediately after diagnosis is
made. Recently-developed biologially active agents including
anti-TNFa antibody and soluble TNFa receptor, would be
considered in intractable cases.

Glucocorticoids are still a key player in treatment of pa-
tients with these rheumatic disorders. However, occurrence
of side effects of glucocorticoids is not idiosyncratic but dose—
and duration—related. Close monitoring not only their thera-
peutic but also side effects enables us to minimize the dose
and duration of the therapy. Especially, prevention of osteo-
porosis is of our current pharmacological concern. On the
other hand, we have been working with dissociation of thera-
peutic antiinflammation from side effects of glucocorticoids
and recently identified a prototypical compound for that pur-
pose.

Interdisciplinary approach is mandatory for patient care,
which is accomplished with the help of specialists in the or-
thopedics, rehabilitation, dermatology, ophthalmology, neu-
rology, and the Division of Nursing and Division of Pharmacy.

0 O Clinical Research

The transcription factor NF«B is a major player in tran-
scriptional regulation of a battery of genes involved in inflam-
mation and immune reaction. We have recently identified a
novel molecule for NF-«B suppression in collaboration with
the Division of Clinical Immunology. Molecular genetic analy-
sis of this novel NF—«B suppressor is now in progress. On the
other hand, NF—«B is considered to be a relevant target for
antiinflammation. The proof of principle of ant-NF—«B therapy
is clarified in a variety of inflammatory disorders. We there-
fore, are planning to treat patients with inflammatory bowel
diseases and rheumatoid arthritis using anti-NF—«B oligonu-
cleotide or siRNA as a tool.
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Fig. 1

Flowcytometric analysis of bone marrow cells of NOD/SCID mice trans-
planted with human CD34+ cells. Human CD45+ and CD45+/CD34+cells are
detectable in bone marrow cells of NOD/SCID mice.

Department of Pediatric Hematology/Oncology was estab-
lished in April, 1998. We engage in the treatment of pediatric
hematological diseases such as leukemia and aplastic anemia
mainly by hematopoietic stem cell transplantation (HSCT), and
pediatric solid tumors, immunodeficiencies and congenital
metabolic diseases, which are also targets of gene therapy, will
be included in our area. So far 32 cases of HSCT have been
carried out in cooperation with HSCT team in our hospital. In
particular, unrelated HSCT or HLA mismatched HSCT were
carried out for high risk patients. School-in-Hospital was started
by the Metropolitan Jonan weak children’s school. We are cur-
rently focusing on the following projects.

& Cord Blood Transplantation
In cooperation with Division of Cell Processing, we engage
in Tokyo Cord Blood Bank. Cord blood banking was started
in September, 1997, and preliminary search was started in

May, 1998.

& exvivo expanded stem cell transplantation
Ex vivo expansion of hematopoietic stem cells (HSC) is
one of main projects of Division of Cellular Therapy, Ad-
vanced Clinical Research Center which is the basic research
division of our department, and research for clinical applica-
tion of ex vivo expansion of human HSC is being undertaken.

A novel system using NOD/ SCID mice is expected as a use-

ful method for evaluation of human transplantable HSC.
& Gene therapy

0 0OPhase | study of immune gene therapy for neuroblas-

toma was approved by the government. The patients are
being enrolled.

[ O Basic research on gene therapy for Fanconi anemia is

being conducted. Research for efficient retroviral gene
transfer to HSC is also being undertaken.
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Fig. 2
Outline of gene therapy for neuroblastoma.
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In close collaboration with Division of Bioengineering, Ad-
vanced Clinical Research Center, and other Research/ Clinical
Divisions, we have been engaged in the surgical treatment of
solid tumors. Also we have been offering service in the Depart-
ment of Clinical Examination. The service includes endoscopy,
X-ray, ultrasonic examination and angiography for various or-
gans. AD Division has been managed as well. We performed
105 cases of operation in 2001. (Under general anesthesia; 55
cases of malignant diseases and 50 cases of other diseases.)
The principal goal of our department is to create and conduct
innovative clinical trials (Phase | and Il) for patients at Research
Hospital. These trials have been and will be derived from the
findings the basic research projects conducted at Division of
Bioengineering and other research divisions.

& Phase | clinical trials on going
A HLA restricted epitope peptide based Cancer Vaccine for
malignant melanoma

In this study, we have performed the clinical phase | trial
of peptide-based vaccination using gp100 restricted HLA-
A"2402 (60% in Japanese) and -A"0201 (20% in Japa-
nese). We have analyzed the adverse effects and immune
response from vaccinated patients. Until the end of June in
2002, we have enrolled 5 patients with HLA-A24 and 4 pa-
tients with HLA-A2. In the safety, there have been no se-
vere adverse effects except for the grade | toxicities includ-
ing itching, erythema and nodular formation in vaccination
sites. In the clinical and immunological response, peptide
specific CTL induction was shown in the PBMC from one
patient who had the clinical response. These results war-
ranted the further development of this strategy.

B Development of Immunotherapy using Dendritic Cells in
combination with Local Radiation Therapy and Systemic
Administration of IL-2

We have started to recruit the patients with metastatic tu-
mor in the skin as a phase | clinical trial and treated them
using local administration of dendritic cells in combination
with local irradiation and systemic administration of IL-2,
based on the results from pre—clinical studies. We have en-
rolled and analyzed 3 patients as of the end of June in
2002.

& Clinical trials on developing
A Development of gene therapy using dendritic cells

We are developing clinical application of IL-12 gene
transduced dendritic cells for cancer patients of digestive
organs.

B HLA-A"2402 restricted epitope peptide based cancer
vaccine in combination with systemic administration of IL-2
for malignant melanoma ( Phase |l trial)

We are planning a phase I clinical vaccination trial using
HLA-restricted peptide based cancer vaccine in combina-
tion with systemic administration of IL-2 for malignant
melanoma. This trial is developed from the new findings of
the phase | trial.
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Advances in instruments and information technology are en-
hancing the importance of medical imaging. We assess various
diseases using advanced imaging technology such as X-ray
CT, MRI and SPECT. Diagnosis and evaluation of therapeutic
effect by our methods have critical roles in clinical practice and
are supporting project—related treatments in the research hospi-
tal. MRI and SPECT also act as tools for estimating in vivo
physiology of organs and neoplasms. Treatment of hematologi-
cal neoplasms is a main role of our radiotherapy division, and
total body irradiation prior to bone marrow transplantation is fre-
guently performed.

Our main research projects are as follows:

0 O Basic study of MR contrast media
While contrast agents reflecting the distribution of extracel-
lular fluid have been used clinically in MRI, organ— or tumor—
specific contrast agents are now being developed. We per-
form studies on such agents, including animal experiments,
in order to aid in introducing them into clinical diagnosis.
O O Higher brain function by functional MRI
Functional MRI detects neuronal activity noninvasively,
and is accepted as a potent tool of brain research. We inves-
tigate higher brain function by functional MRI in cooperation
with Department of Cognitive Neuroscience, University of To-
kyo.
O O MR spectroscopy
We develop techniques for two-dimensional and quantita-
tive evaluation of cerebral metabolites by MR spectroscopy
to establish a method for investigation of brain pathology.
0 O Myocardial perfusion and metabolism
We study myocardial perfusion and metabolism in coop-
eration with Department of Cardiovascular Medicine, Univer-
sity of Tokyo and Toho University. Our aims are to examine
methods for the evaluation of myocardial function and to elu-
cidate pathophysiology of heart diseases.
O O Quantitative measurement of biological indices
Biological parameters may be measured noninvasively
with radioactive compounds. We invesigate imaging devices
and data analysis to develop and improve methods for quan-
titatively assessing various biological parameters. These
methods are also applied to the characterization of human
diseases.
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Fig. 1

These functional MR maps of the brain of the normal volunteer show the
common activated areas by the task of writing minus naming and writing mi-
nus tapping
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Our department consists of five divisions of clinical physi-
ology, hematology, biochemistry, bacteriology and pathology,
and engages in laboratory analysis and diagnosis of clinical
material submitted from the Research Hospital. Along with
the ongoing practice of experimental therapy of enhanced
medicine in the research hospital, we are now engage in
extensive analysis to evaluate the effectiveness of these ex-
perimental approaches and developing molecular based-sur-
rogate makers and endpoints. Our goal is to evolve into
function as an integrated diagnosis & monitoring laboratory
theraby promoting and contvibufing to the translational re-
search at IMSUT.

day +225 post-DC therapy

- CD4<=CD8
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We handle about 200 surgical cases (in 2001) and about
1600 cases of diagnostic or interventional procedures a year.
The examinations and surgeries to develop new diagnostic and
therapeutic procedures are performed besides the usual ex-
aminations and surgeries. We cooperate with other department
to promote some projects of the research institute.

About 40 cases a year of bone marrow collections from blood
relatives or non-relatives are handled under general anesthe-
sia. Our hospital is one of the leading hospital for bone marrow
transplantation in Japan. We have tried to give anesthesia as
safely as possible and to give early recovery without any pain
for the patients receiving bone marrow collections.

We have managed a lot of patients with infectious diseases.
We are improving the management of these patients not to
spread infection.

The purpose of our advanced research in anesthesiology is
how to keep patients during and after anesthesia as stable as
they are before anesthesia. We are studying the mechanisms
of analgesia, developing new analgesic agents, and studying
how to minimize the invasive response to surgical stimulation,
anesthesia and blood transfusion.

In animal experiments
& Development of new agents acting on acetylcholine recep-

tor and their in vivo and in vitro actions including analgesic

effects in cooperation with two universities in USA.

& Development of a new glutamate receptor antagonist as an
analgesic agent in cooperation with a pharmaceutical com-
pany.

& Studying the network mechanisms of analgesia in the spi-
nal cord.

In vitro study
& Improvement of the stored blood products to reduce hemo-

lysis and activation of neutrophils.

In clinical study
e.. Improvement of postoperative epidural analgesia.

a%o Studying the changes in cytokines by surgical stimulation,
anesthesia, and blood transfusion and how to control their
changes.

& Development of new anesthesia methods to minimize
hemodynamic and hormonal changes.
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Fig. 1

Prospects for new therapeutic approaches based on molecular patho-

physiology

Cloning and sequencing of pathogenic genes have provided
useful informations for preventive medicine and conventional
therapies through molecular diagnosis of various diseases in-
cluding hereditary disease, cancer, and AIDS. They have also
made possible new therapeutic approaches through gene ma-
nipulation.

Improving the clinical outcome of hematopoietic stem cell
transplantation, we supply purified hematopoietic stem cells to
clinical trials for allogeneic bone marrow and peripheral blood
transplantation,and the depletion of T lymphocytes from the do-
nor cells is undertaken to reduce the rate of graft-versus-host
disease. We have been also engaged in basic researches to
analyze the proliferation and differentiation processes of B lym-
phopoiesis, to establish the ex vivo expansion system of hema-
topoietic stem cells, to establish antisense therapy for hemato-
logical malignancies. These basic researches are focused not
only on cytokine therapy and immunotherapy, but also on gene
therapy or genetically-targeted therapy that is being generated
in the Institute.

Stem cell transplantation and gene therapy being ultimate
therapeutic approaches for incurable diseases, their establish-
ments (from bench to bed-side) are ergently needed. It is also
mandatory to separate and manipulate cells under quality—con-
trolled sterilized circumstances. For this purpose, clearn rooms
with clinical P3 facilities (Roon for Clinical Cellular Technology:
RCCT) is now operating in the Institute.

& Purification of hematopoietic stem cells by the cell sorting
system and characterization of their proliferating and differen-
tiating capabilities in vitro and in vivo.

& Establishement of the ex vivo expansion system of hema-
topoietic stem cells for transplantation and gene therapy.

& Analysis of early B cell development using a novel culture
system for progenitor B cells

& Large-scale culture system of NK and CTL cells for immu-
notherapy.

ee.. Effects of chemokine on homing for hematopoietic stem
cells

a%o0 Establishment of antisense therapy for leukemias based on
their gene alterations.
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Fig. 2
Human progenitor B cells proliferated on stromal layer
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Our department was established in 2001. Since draft se-
quence of human genome was published in February 2001, hu-
man beings have entered an era of genomic medicine where
we treat various patients with the aid of genomic information
concerning drug sensitivity, disease progression, and classifi-
cation based on molecular diagnosis. In addition, genomic infor-
mation would provide important clues for disease prophylaxis
from the point of view of public hygiene. Our hospital has
started gene therapies against renal cancer and neuroblastoma
using tumor cells transfected with cytokine genes. One of wor-
ries concerning genomic medicine is that it is so easy to find
genetic variation that anyone who wants to examine it can
know the result. Genetic information should be private and be
protected from others. In addition, some information may affect
his or her future. When one knows such an important informa-
tion without preparation, the effect may be disastrous. Genetic
counseling is the process of providing individuals and families
with information on the nature, inheritance, and implication of
genetic diseases to help them make informed medical and per-
sonal decisions. Genetic counseling is, therefore, indispensable
in such cases as above.

We are preparing to open genetic counseling in collaboration
with department of pediatrics, division of genetic diagnosis,
nurses, and clinical psychologists. Critics say genetic counsel-
ing in Japan tends to provide only genetic information to a client
but doesn’t support him or her psychologically. We would like to
provide enough psychological support to clients who visit our
clinic.

We are currently performing collaborative research with
many hospitals concerning drug responsiveness of chronic
myelogenous leukemia, myelodysplastic syndrome, and graft-
versus-host disease after hematological stem cell transplanta-
tion whether SNPs in the related genes may account for individ-
ual differences among respective patients.
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Division of Clinical Trial Safety Management (DCTSM) was
established on April 2001 in the Research Hospital to watch the
safety and ethics of translational researches. DCTSM also
plays important roles on the prevention of medical accidents
and risk management in the Research Hospital.

& Advices on protocols and pre-review of the protocols for
translational researches: Appropriate protocol is indispensa-
ble to carry out the clinical trials scientifically and ethically.
For the researchers help, we give advices on the protocols
according to the researchers needs. We ask principle investi-
gators to submit the protocol so as to give advices and to
point out the safety issues before the Institutional Review
Board. Our tasks on advices for protocol are not restricted to
the protocol which will be performed in the Research Hospi-
tal.

& Monitoring after the completion of the study: To check the
process of the study, procedures, and examination and re-
ports on Adverse Events is essential for clinical studies, even
if the Institutional ones, to guarantee the quality and ethics of
studies. We perform the monitoring after the completion of
study, and submit the report to Director of the Research Hos-
pital and principal investigator.

& Acts of Translational Research Coordinator (TRC): We are
doing of the watch of translational research in collaboration
with TRC, which are organized by co-medical staffs, includ-
ing nurse, pharmacist, psychologist, dietician and clinical
laboratory technologist. Translational Researches are based
on novel technologies and concepts for treatments, cautions
to protect patients’ rights and careful treatments are required
in comparison with the ordinal clinical trials.

& Prevention for medical accidents: Importance of risk man-
agement and prevention for medical accidents are growing
rapidly. We manage the system of the Research Hospital
based on AccidentlIncident Reports. We also take place the
Instructions for prevention.



Ooogn

DIVISION OF MEDICAL INFORMATION SYSTEM

e J0000oobooooooooono
000000000000 0000000oo0oDoooooon
J00o0omooooooooooooooooooog
J0000D00D0DOO00HISOHospital Information Sys-
temIJ 000000000000 OOO0OOOOOOOOOOO
jo0do0ooo0o0o0o0ooDoUooouoooooooooa
jo0do0oUdo0o0o0oUoDUooUoDoUooooooa
OOoooob0oooobOobooooobooooobooboono
00o00oobO0oooooooooooboooooooooono
00000000o00o0o0ooDoooooDoooooog
0000o0ooooooooooooooog
g 0000OO0ODOOOOO
J000o0000o00o00ooouooooooooooon
jo0do0ooo0o0o0oooDUooooooooooooa
ooImImoooddwebOD 000000 OO0OOODOODOO
Ooooob0ooboobOoboooboobooooboobooono
00o00oobO0ooooooooooooooooooobooono
000000000o0ooDoooooooooooooo
& 000000000OOooDoooooo
Jdoo00o0ooooO00oOooOoooooooOoooooo
J0000oooo0oooo0oooooooooooog
EMBO Evidence Based MedicinelD 0000000000
jo0do0oUdo0o0o0oUoDUooUoDoUooooooa
OOoooob0oooobOobooooobooooobooboono
0000ooo0ooooooooooooooooowaHo oo
00000000o00o0o0oDooooooDoooooog
0000000000000oDOoooooDoooooog
J000000000o0o0oDOooooDooooooog
Jo000o000o0o0o0o0o0ooDOoooooooooooog
Jo0do0ooo0o0ooooDUooouooooooooog
Jo0do0oUoo0o0ooUoDUoOoUooUoooOoooa
oooooooboooono
o J000000b0o0boooobooobooobooaon
000000000000 0000000oooDoooooon
J0000000o00o0o0oDoooooDoooooog
J0000000000o0o0oDOooooDooooooog
0000000000000 D0ODOO0O0BIoinformatiocs O
Jo0do0o0o0o0oo0oooDUooouoooooooooa
Jo0do0ooo0o0o0oUoDUooUoDoUooooooa
ooood

The purpose of rhe Division of Medical Information System is
to develope and maintain the hostital information system for
clinical security and inprovement of medical processes. Some
action programs of the division are as follows.

—Operation, Maintenance, and Improvement of Ordering Sys-
tem,

—Development of Web-based Information sharing System of
the Hospital,

—-Development of Datawarehouse System for Evidence Based

Medicine, and
—Research of Genome-based Future Hospital Information Sys-
tem.
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The Institute of Medical Science, The University of Tokyo, is
prominent as an institution for graduate education. It provides
an ideal environment for young people interested in following a
career in scientific research. Almost all students are graduate
students. The professors and staffs do not have heavy teaching
obligations and can thus concentrate on guiding students in
their laboratory research. The students and staffs are quite di-
verse in their educational backgrounds. The departments/divi-
sions are frequently collaborating and closely interacting each
other. The institute has its own programs in graduate training
and is currently discussing to establish its own graduate school.

The programs provided by the Institute include graduate
laboratory courses, and graduate seminar series.

In the graduate laboratory courses, each of the divisions pro-
vides a short (1 to 2 weeks) laboratory course to several gradu-
ate students. This is an excellent curriculum for introduction to
the various fields by the researchers activiely engaged in them.

The graduate seminar series is 6-month long seminar series
by speakers invited from all over the country. The graduate stu-
dents are involved in choosing the series theme.

The Institute has excellent computer facilities. Courses in
gene informatics are frequently held to train beginners. There
are many computer experts in the Human Genome Center and
in other departments.

The students learn the most recent developments from distin-
guished speakers in Japan and from adroad in frequent IMS
(Gakuyukai) seminars and other informal seminars.

The library is open 24 hours per day. There are facilities for
computerized literature survey.
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