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Research and Education at IREIIMS

Outline
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The research system at our Institute is implemented as
described below. This system is premised on the notion of
efficiently conducting research through international and
academic tie-ups with four other universities. Tokyo
Women's Medical University has 4.000 cell lines derived
from patients and detailed clinical information which is
related to these lines. The other participating universities
include Keio University, which is renowned throughout the
world for its technology used in the complete sequencing of
the human genome, the University of Tokyo, Institute of
Medical Science, which excels in comprehensive protein
analysis, the University of Texas. which is renowned for its
research into disease genes in animals. and Shanghai Jiao
Tong University School of Medicine which is a leader in the
area of traditional medicine.

A research system is being constructed through feedback
of the results obtained into the clinical setting and by
creating ties between the research and clinical fields. This
research system aims at finding new treatments, prevention
and radical cures for disease. The Research Section oversees
the five projects. The Training Section is setting up a
graduate school of integrated medicine as a new field in the
Department of Advanced Biomedical Engineering and

Science. In addition, a Training Course for Team Integrated

3. Research and Education at IREIIMS - Qutline

Medicine shall be set up as part of the curriculum that
medical personnel can participate in as they go about their
normal work schedule.

The research plan which shall be implemented by our
research facility is made up of the following five projects.
These projects are:

(1) research on genetic analysis of diseases

(2) research which aims to improve the precision of
diagnostic imaging

(3) development of new therapeutic methods and research
related to regenerative medicine
with the objective of recovering organ function

(4) research into genetic analysis and diagnostic methods

(5) scientific verification of traditional and alternative
treatments

The objectives and research methods differ among the five
projects. and as an overall research plan, research has been
conducted and basic policies have been formulated under our
integrated research system with the aim of promoting human
health and preserving life in all its vigor. These aims shall be
achieved through prevention, early treatment and enhanced
cure rates based on extremely early disease detection.
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Research and Education at IREIIMS

Outline (continued)

Cardiovascular
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™

Male(40’s) 59.6%
Female(50's) 62.5%
(H11 MHLW National Nutrition Survey)
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Experimental Project

Research Section

Research Experimental Project

CimI Training Section

Cyber Integrated
Medical Infrastructure

Team-training Course for
Integrated Medical Sciences

A major characteristic of integrated medical sciences is to
create a paradigm shift in medical science from the conven-
tional post-onset model of medical treatment to one in which
the prevention of disease prior to its onset is emphasized.
Many of the leaders of this change are being trained at
IREIIMS. These individuals are striving to improve the
physical constitution of clients as linked to the overall living
environment through comprehensive counseling and care.
This will be implemented based on the monitoring of the
latent disease factors carried by a client and his or her
general state of health overall based on an all-encompassing
approach which dynamically melds basic medical research
and clinical medical care. Our system can be characterized as
one in which medical care information is being provided to
healthy individuals for the prevention of disease before its
onset and complete support is given that enables those
individuals to take charge of the management of their own
health. The voluntary health management that is being
promoted herein is health management involving a program
aimed at bolstering a person's physical constitution based on
comprehensive genetic-based medical care. This medical
care includes the development of prevention and treatment
based on the latest molecular medical research findings, such
as those of molecular genetics, molecular cell biology and

3. Research and Education at IREIIMS - Outline (continued)

immunology. diagnosis prior to the onset of disease and early
detection. A cycle will be created at IREIIMS designed to
promote voluntary health management. In this cycle, medical
care information and knowledge will be aggressively
conveyed and at the same time, an environment conducive to
learning will be provided which will result in a deeper under-
standing of advanced physical and comprehensive counsel-
ing and improvement in an individual's basic physical consti-
tution which are needed to maintain a good quality of life.
The latest medical care information which is provided to
IREIMS patients is directed toward learning about the cause
and effect relationship between the health status of the
individual and his or her living environment based on the
latest findings. This should motivate our patients to monitor
changes in their own personal health and promote health
through a deeper understanding of the counseling process
and the information provided.

The Cyber Integrated Medical Infrastructure (CIMI) has
been created to serve as a repository for the massive amount
of research and medical care information and to support
reasoning and learning. The CIMI will serve as a research
environment that strategically and effectively promotes the
projects of the Institute and will play a central role at
IREIIMS.
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Research and Education at IREIIMS

- Research Section

Prophylaxls for
125,000,000 people
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Medical research, which provides support for advanced
medical care, is increasing the amount of specialized
knowledge and the advancement of associated technology.
Many diseases span multiple diagnostic and treatment fields
which makes cooperation necessary among the various areas
of medical care to ensure that patients reap the benefits of
this advanced medicine. Thus, the time has come for a
restructuring of medical care.

In addition, the human genome has been unlocked and we
have entered the post-genomic era. Medical research has
entered the age of the proteome and metabolome. These are
methods in which expressed proteins are studied with the
focus on protein molecules. Comprehensive analyses are
being conducted extending from function at the molecular
level to that at the cellular, tissue, organ and overall
organism levels. This approach is the reverse of the approach
whereby the functions of single molecules are deduced from
the functions of the original organism. This type of method
may be effective in analyzing the pathology of multiple
diseases. The research which underpins medical care for
integrated medical sciences does not fundamentally differ
from that of conventional medical research. However,
high-throughput screening technology and IT technology are
required to efficiently and rapidly process the information
which points out molecular markers and to clarify the
interrelationships among them.

3. Research and Education at IREIIMS - Research Section

Experimential Project

Phenotypic and genotypic
correlation

Disease cell lines (4,000)

However, extremely early diagnosis is becoming possible
using these molecular markers due to the steady
accumulation of the results of conventional basic research.
We still need to study the function and structure of unknown
organisms. Nothing new will emerge as long as they remain
unclear. This point is the same for both conventional
physiological or cellular biology research. However, the
results of unlocking the human genome can be used. This
technology can be used to completely and rapidly identify
many protein molecules. The following type of research can
be embarked upon based on these results in order to achieve
extremely early detection of disease.

As a part of basic research into disease, studies are being
conducted on the physiological mechanisms of various organ-
isms and the pathophysiology of related diseases, and a search
launched for new disease biomarkers, Targeted diseases will
be selected and disease genes will be determined from cell
lines which have been collected from patients. Searches will
be launched for possible biomarkers by comparing these
results with the clinical symptoms of the patients. The genetic
and epigenetic regions related to the onset of disease will be
examined in the course of this research. The resulting
information will be added to databases and utilized in the
clinical research division.
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Research and Education at IREIIMS

Outline of Project 1

. PROJECT 1 (BASIC PROJECT)

( Research background | i i
——— (1) Etiology of cardiovascular and

cerebrovascular disease and

Cell lines derived from patients (4,000 cell lines)

cancer
L -- Peripheral blood from (2) Prediction of expected disease
patients (Lymphatic) based on genetic and
e clinical information
o EB virus ;
e &)
0 -.§ :‘.
o Q
g g
3
% (o) Development of
o+ (&) novel molecular
g markers and novel
DNA chips related
with specific
diseases
Chromosomal
analysis
ELS umuman a) Analysis and identification of disease
s | AR genes based on clinical information
- |- oo s
g% "0 b) Analysis and identification using
Discovery of novel genome wide microarray
disease gene . 4 g :
GATA4 ¢) Analysis and identification using
(Nature 2003) proteomics technology
Project 1 serves as the foundation for all subsequent 2. The second analysis method is based on comprehensive
projects. Tokyo Women's Medical University has 4,000 research employing the genome research system.
|
disease cell lines with detailed patient data representing the 3. The third analysis method is based on comprehensive
largest collection in the world. These cell lines will be used research employing the protein analysis system.
in the analysis of disease genes and proteins employing the
three methods listed below. The information obtained will These three methods are expected to lead to the
then be used in the treatment and prevention of disease. development of medical care technology which will open the

) . door to extremely early detection, prevention and radical
1. The first method will focus on genes from the patients,

\8/

. L S cures based on the research results, and the resulting
based on a detailed study of patient characteristics and

. ) o ) information will then be added to the CIMI.
analysis and identification of the disease genes. The
results will not only be used in research, but will also be
fed back to the patient in question and used as a
reference in their treatment. This process will enable us

to obtain detailed information about the patients.

3. Research and Education at IREIIMS - Qutline of Project 1
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Research and Education at IREIIMS
- Project1 -1

| ~Analysis and Identification of Background: Current status of medical care and research
I - Disease Genes Basedon — . .
| Clinical Information | 300,000 cases | 4,000 cell lines

individual genetic information and clinical Endomyocardial
hiopsy specimens |

Clinical data | Q@;&
. . . . . & @
The aim of this project is to use P " 7,400 cases : »Q
| A A L, [ = \ /

Discovery of a —

~——new disease gene
-

data to predict a future disease before its

onset. To achieve this objective, a large 4,200 cases

genes, primarily in the area of cardiovas- Zg /_]

cular disease where the etiology is unclear = ==

. =" o . F Autopsy hearts J o

% amount of valuable clinical information Genomic analysis

(7)) and the results of basic research which data

(0] 4,000 cases 1g

) have been accumulated over the years will Epidemiology data = ==

o o . S, = .

-+ be systemized to allow for efficient 7 s ‘:bg | Animal model of
% analysis. Comparisons will be made with The replaced blood b heart disease
't_')'_ genetic analysis focusing on disease vessel grat .

=

=

in approximately 85% of the cases.

In this project, comprehensive genetic cell research will diagnosis, treatment and prevention, Using our knowledge
be conducted related to disease, primarily cardiovascular and experience in clinical genetics, a feedback system will
disease, the large amount of information obtained will be be set up to efficiently incorporate the results of our research
assembled into a database, and the disease etiology will be projects. After completion of the genetic analysis, the patient
systematized, comprehensively analyzed, and used in will be provided with the results and genetic counseling.

4,000 cell lines

Identification of the disease i

Medical care ~ Education  gene and functional analysis
s Neurosurgery, Surgery _—__/,.;__. —;_'
- Counseling Research /_ Ophthalmology ") /B
@5 Otolaryngology & / €93
. Dentistry — - Cardiologyl : . %{Abnormality of
Comprehensive  qeeemms @ o &= |  the genes
prevention and & Pediatiics. . | S }
Internal medicine

treatment Gastroenterology
' i Urology

= Obstetrics and
39 = gynecology

Orthopedics =
Accumulation and

analysis of the data

] Molecular
medical research

3. Research and Education at IREIIMS - Project 1-1
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El Research and Education at IREIIMS

* Project1-2

Mapping by fluorescence in situ hybridization

(FISH)

Multiplex fluorescence in situ hybridization

Fine genomic analysis by fiber-FISH

Analysis of Large-scale Genomic Imbalance in
Congenital Cardiovascular Diseases

Most of the large-scale genomic imbalances, such as
chromosomal abnormalities, are associated with
congenital cardiovascular diseases (CCVD). However,
little is known about the actual percentage of CCVD
patients with this genomic imbalance. This prompted us
to conduct a precise chromosomal analysis as a primary
genetic diagnosis for patients with CCVD. Conventional
cytogenetic diagnosis has already been carried out on a
number of lymphoblastoid cell lines established mainly
from patients with CCVD and their family members. As
for complex chromosomal rearrangements, multiplex
fluorescence in situ hybridization (M-FISH) will be
performed to identity individual chromosomes. After the
detection of translocations and inversions, positional

cloning by FISH will be conducted to determine

3. Research and Education at IREIIMS - Project 1 -2

breakpoints using contiguous clones that reside in the
region of interest as probes. Fiber-FISH techniques will
be used to visualize large-scale genomic alterations, such
as segmental duplications and deletions. These genomic
alterations are often associated with a particular genomic
structure containing repeated sequences. For instance,
low copy repeats (LCRs) are abundant in the human
genome, The LCR-richest regions, such as 7ql1.23 and
22ql1.2, are prone to unequal recombination at meiosis,
resulting in chromosomal microdeletion or duplication.
Therefore, analysis of the localization of LCRs in the
genome and the biological significance of such repeated
sequences will enable us to identify novel abnormalities
caused by such potentially existing microdeletions. This
may provide us with significant information not only
about CCVD in particular, but also about genetic diseases

in general.
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Research and Education at IREIIMS

Project 1 - 2 (continued

Mutation Analysis of Cardiovascular Heart
Disease Using a BAC Microarray

Williams syndrome and DiGeorge syndrome have been
studied extensively for their chromosomal loci and patho-
genic genes which cause some of the symptoms, but there
are many other inherited diseases with heart defects for
which no causative genes have been identified. These
diseases are often associated with deletion or amplifica-
tion of specific DNA segments, so that the recently devel-
oped DNA microarray technique is suitable for such
analysis.

We constructed a human BAC library in 1994 and since

then we have been utilizing it for genomic DNA sequenc-

ing of human chromosomes 22, 21 and 8. Using the BAC
library and the most up-to-date human sequence data
(Build35). we prepared a 7.7K-BAC microarray on
which 7.700 BAC-clone DNAs were spotted.

In this study, we will employ the 7.7K-BAC microarray
to analyze segmental DNA changes in the cell lines estab-
lished from patients at Tokyo Women’s Medical Univer-
sity. We will focus on cell lines within which no
mutations have been found in the known disease-causing
genes, to detect chromosomal deletions from which new

genes associated with heart disease should be identifi-

able.

Fig. 1 7.7K-BAC microarray : 7,700 BAC-clone DNAs were spotted in triplicate on a slide.

L g352343
mes o = | whe
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=t

-

Fig. 2

An example of data analysis.

3. Research and Education at IREIIMS - Project 1 - 2 (continued)
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Research and Education at IREIIMS

* Project1-3

Application of Proteomic Technology to the
Study of Diseases in Men

Although genomics provides information about which
proteins could potentially exist in a cell, the biological
activity of a protein is often controlled by protein modifi-
cations or interaction with other proteins. Examples
include proteolysis, phosphorylation, or formation of
large protein complexes. These events in the lifetime of a
protein can only be determined through a proteomic
approach, as they cannot be predicted from genomic data
alone. Recent advances in proteomic technology have
enabled us to utilize this emerging method to analyze
proteins in their expressed forms. The aim of this project
is to incorporate this powerful technology to aid in under-
standing the etiology of disease.

Proteomic technology can be applied to the screening
of our cell lines, which are B-lymphocytes transformed
by the Epstein-Barr (EB) virus. Proteins considered for
the investigation include those of the immune system as
well as those involved in mitochondrial function.

There are 518 protein kinase genes in the human
genome, of which more than 100 have been shown to be
involved in the development of various disorders. Dr.
Hattori (IREIIMS associate, and Division of Cellular
Proteomics, Institute of Medical Science. Tokyo
University) and his group have been working to identify
the substrates of such kinases. In 2004, they reported for
the first time that two-dimensional gel electrophoresis
combined with phosphoprotein purification can
accurately identify the substrates of p38 MAP kinase in
HeLa cells. Their data was shown on the cover of the
Journal of Biological Chemistry (see Fig. 1). Their
system identified the substrate of ERK, a key regulator of
cell growth which when deregulated results in the devel-
opment of cancer. More than 30 ERK substrates have
been identified with about half of them already reported,
indicating the efficacy of this system. Dr. Hattori and his
group are currently evaluating the physiological function
of phosphorylation of these substrates.

Proteomic technology can also be applied to the study

of protein complexes. In chromosome 22 deletion

3. Research and Education at IREIIMS - Outline of Project 1 -3
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Fig.1 Data on global identification of p38 MAP kinase
substrates adopted for the cover page of the Journal of Biologi-
cal Chemistry.

Global identification of p38 MAP kinase was carried out using
2-D DIGE, and the data were adopted as the cover page of the
Journal of Biological Chemistry. Red spots possibly indicate
p38 MAP kinase substrates.

syndrome, many transcription factors are found among
the genes putatively responsible for the disease. Conse-
quently, it is of great importance to globally analyze the
molecular structures of these complexes by proteomic
approaches, which are expected to reveal their involve-

ment in the disease development (see Fig. 2).

Fig.2 Analysis of a transcriptional complex by proteomic
technology.

Many transcription factors are shown to be involved in the
development of human diseases. The factors associated with
these transcription factors may also be responsible for the
diseases. Thus, identification of these factors by liquid
chromatography-mass spectrometry should shed light on
unidentified disease genes.
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Research and Education at IREIIMS

* Qutline of Project 2 ~ Project 5

Analysis and identification of disease genes and proteins

based on clinical information using 4,000 cell lines derived

from patients (Project 1)

Project 2

Development of an
extremely early
diagnosis and
novel diagnostic
methods

Molecular markers and DNA chips |

Project 3 Project 4 Project 5
Development of novel Development of Comparative research
therapies novel prevention 1) Traditional medicine
1) Regenerative medicine using disease-specific 2) Alternative medicine
2) Selective delivery of DNA chips 3) Modern medicine

drugs using a polymeric
micelle carrier system
Block Copolymer
= Probiotics
Drug
Polymeric |¢—@
Micelles l Effective
e o
lj-.‘
o
o =0
Increased acﬁ\rily'
of natural killer
el Cell death
== — =7 'L——t—:ﬁﬁﬂ

Projects 2 to 5 will use the results of Project 1 which will provide the foundation for all subsequent projects.

These projects should be useful in (1) the determination of the etiology of cancer. cardiovascular disease and

cerebrovascular disease, based on individual genetic information and clinical data, (2) the prediction and

prevention of future diseases prior to their onset based on the development of DNA chips and new molecular

markers related to these diseases.

I Project 2:

I Project 3:

I Project 4:

I Project 5:

The development of molecular markers with the objective of developing molecular
imaging test equipment and its practical application. This equipment will facilitate the
extremely early diagnosis of disease.

The development of methods for effective regenerative medicine using molecular mark-
ers, such as analyzed genes and the development of medical care products and therapies
using targeting technology.

The construction of a system which facilitates extremely early diagnosis of disease and
pre-onset diagnosis and prevention of disease based on the development of a DNA chip
for each disease using the analyzed genome as a new prevention method.

Conducting comparative research in the areas of traditional medicine, alternative
medicine and modern medicine and the evaluation and development of products such as
food for specified health use based on scientific methods such as genetic and proteomic
analysis.

3. Research and Education at IREIIMS - Outline of Project 2 ~ Project 5
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Research and Education at IREIIMS

* Project 2

Project Aimed at Improving the Precision of
Diagnostic Imaging Methods

At present, tests such as X ray, CT, and MRI are used
daily in the morphological imaging of disease. Along
with these methods for detecting morphological abnor-
malities, there are methods such as functional magnetic
resonance imaging (f-MRI) and positron emission CT
(PET) which have come into widespread use and are
employed to precisely examine the patient's condition
from biochemical or physiological changes in their
lesions. In this project, we will strive to improve the
precision of these molecular imaging testing methods
through research and development into enhancing clinical
diagnosis, including methods such as ultrasound testing
and laser testing in order to improve the precision of these
molecular imaging testing methods.

Development of a System for Extremely Early
Diagnosis and Treatment Using DWMRI

We have been able to obtain functional images using
various physiological and chemical markers with the
objective of extremely early detection of various diseases
based on diagnostic imaging. Diagnostic imaging, includ-
ing simple X-ray visualization and X-ray CTs, is now
able to provide more subtle functional diagnoses through
the introduction of advanced functional diagnostic
imaging technology, such as MRI and PET.

CT and MR devices have come into widespread use in
recent years, and related technological progress has also
been striking. Diffusion weighted imaging (DWI) is an
imaging method that has recently attracted considerable
attention. This technology., whereby the images are
created through molecular diffusion, is a method in which
PET-type images are obtained using MR. Diffusion
weighted imaging has come into daily use in the exami-
nation of the central nervous system for the diagnosis of
acute cerebral infarctions, but problems are encountered
in the areas of the chest and abdomen due to the presence
of gases in the trunk, lungs and intestines. However, MRI
offers advantages over PET from the standpoint of
number of units, costs and radiation exposure. If MRI
could be made more useful in systemic diagnosis, this
would represent major progress, in terms of the econom-
ics of medical care, as an easy to use and reliable

advanced extremely early detection method.

3. Research and Education at IREIIMS - Project 2

We have introduced a mid-field permanent magnet
MRI (AIRISII, Hitachi Medical Corporation) into the
operating room and are engaged in the development of
technology and equipment designed to achieve
precision-guided surgery based on high quality imaging
through the real-time intraoperative use of MRI. In
particular, we have succeeded in the visualization of
diffusion weighted imaging and fMRI for the first time in
the world. based on mid-field intraoperative MRI through
optimization of the visualization protocol and newly
developed coils, and achieved accurate imaging of white
matter fibers and functional navigation. This project will
focus on research and development into the systemic
diffusion weighted imaging visualization methods based
on the present demand for systemic diffusion weighted
imaging and the technological seeds which we have

planted.

Whole body DWI & MRA
—visualization of lymph node/ blood
Head 4 vascular system
holder coil _gf ! Navigation/diagnosis/evaluation of
therapy of PDT/PDT-M-DDS

DWI of brain—visualization of pyramidal tract

Fig. 1 Whole-body DWI system for extremely early diagnosis and
freatment

0.3T open MRI
Intraoperative DTI
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Research and Education at IREIIMS

- Project3 - 1

Research into Regenerative Medical Care
Aimed at the Development of New Therapies
and the Recovery of Organ Function

One of the most important aspects of integrated medical
sciences is to study how to improve the complete cure rate of
illness with treatment that is the least harmful for the
patients. Early detection of the disease, including at the gene
level, before symptoms develop is needed. Therefore a major
objective of this project is to utilize cardiac stem cells and
develop a novel therapy for repair and recovery of organ
function in diseases such as myocardial infarction, heart

failure and cardiomyopathy.

Specifically, our research is focusing on the two following

approaches:

1. Utilizing stem cells in the heart. It has been reported in
the U.S. that cardiac stem cells exist in the heart, and
differentiate into functional cardiomyocytes when
explanted in vivo (Cell, 114, 763-776, 2003). Cardiac
stem cells, isolated as c-Kit positive cells, have been
reported to differentiate into functioning cardiomyo-
cytes when cultured in a differentiation medium (Cell,
114, 763-776, 2003). Cardiac stem cells or cardiac
progenitors  differentiated from stem cells are
transplanted into an infarct area or the surrounding area
in a myocardial infarction model animal. in which the
anterior descending branch of the left coronary artery is
occluded. Cardiac function is evaluated 0, 10 and 20
days after the transplantation. The animals are
sacrificed and the transplanted area  examined
histologically. Cardiac
ultrasound is conducted to
examine  the  cardiac
function. Histology tests
are  conducted through
staining for cardiac-specific
proteins such as the cardiac
myosin heavy chain and
cardiac actin to evaluate
differentiation  of  the
transplanted  cells  into
cardiomyocytes, and recov-
ery of the infarct organ. We
plan to develop effective
transplantation  materials

3. Research and Education at IREIIMS - Project 3 - 1

and methods using cardiac stem cells.

(R

. Utilizing bone marrow cells, which are relatively easy
to obtain, as a source for transplantation, we plan to
develop modified bone marrow cells and suitable
transplant techniques using molecular biological
methods, such as gene transfection, to differentiate them
into cardiomyocytes. A report from a group in the U.S.
showed that when the Akt gene was transfected into
bone marrow interstitial cells, they differentiated into
cardiac myocytes in a transplanted heart.(Nature
Medicine 9: 1195-1201, 2003). We are going to
evaluate cell differentiation as described above, and

establish effective transplant materials and methods.

We consider that these two methods are not independent
and can complement each other. If we obtain the molecular
information from the study of stem cell differentiation and
transplantation, we can use bone marrow cells as a source for
transplantation, and it will be possible to establish an original
methodology. At present. we are transfecting the GATA4
gene into cultured bone marrow cells, which are considered
to be involved in cardiac cell differentiation and migration of
heart cells. However, further investigation of the molecules
related to differentiation of the stem cells into cardiomyo-
cytes. using molecular biological techniques. is expected to
lead to the development of more effective gene transfection.
Our goal is the clinical application of these techniques. Thus,
this research could become the first step leading to a novel
therapy of repair and recovery of organ function at the early
stage. In the future, this novel therapy may replace heart

transplantation.

At 1 wk

| Examinations
(4 wks after injection)

Histology
Function
ECG.....
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Research and Education at IREIIMS

* Project3 -2

Targeting of Anti-cancer Drugs to :
Solid Tumors

One theme of our research is enhancement of the
efficacy of localized treatments using targeting. This
targeting selectively delivers anti-cancer agents to malig-
nant tissue as a part of cancer treatment. Research is
moving forward on the localized treatment of cancer
through the use of micelles. Micelles are created using a
special polymer and loaded with an anticancer agent.
Study is also moving forward into incorporating agents
which enhance sensitivity to radiation. Research is
ongoing into bolstering this type of therapeutic action for
use as localized treatment during surgery, and research is
also progressing in the areas of local laser and ultrasound
treatment of cancer.

On the other hand, we are moving
away from treatments, such as the

current  surgical or radiation

optimizing the block copolymer structure. With the use of
poly (ethylene glycol) -b-poly (aspartate ester) with a
70% benzyl group substitution at the aspartic acid side
chain, we achieved stable incorporation of the drug inside
the micelle inner core. Biodistribution of this polymeric
micelle was analyzed using C26 tumor-transplanted mice.
As shown in Fig. 2, the polymeric micelle carrier
achieved selective delivery to the C26 tumors with a
6-fold enhancement in comparison with the conventional
CPT formulation, while the amounts of the micelles
distributed to normal organs were almost the same as
those of the conventional formulation. This illustrates
successful targeting of the drug using the optimized block

copolymer.

therapies, which may be able to
control cancer but subsequently can
i o
give rise to organ damage.

A polymeric micelle is a macro-
molecular assembly that is formed @
drug
from block copolymers. It has a
spherical hydrophobic inner core and

a hydrophilic outer shell, as shown

block copolymer

outer shell

micelle formation

v

10~100nm

in Figure 1, in which an AB-type
block copolymer, a micellar
structure, forms and incorporates
hydrophobic drug molecules in its
inner core. Polymeric micelles are
formed typically in a diameter range
of 10 to 100 nm, with a substantially
narrow distribution, This size range
is considered ideal for drug targeting
to solid tumor tissues that possess
nano-sized pores in their vascular
endothelial cell layers.

This year, we targeted the water-
insoluble anti-cancer agent, campto-

thecin, to murine solid tumors by

3. Research and Education at IREIIMS - Project 3-2

Fig. 1 Polymeric micelle drug carrier system

1.2 [ ]: CPT in conventional formulation
D : Polymeric micelle formulation
(CPT 50 pg/mouse)

p<0.01

0.6 [

p<0.05

CPT concentration(pg/g)

=g

heart lung spleen liver kidney C26 tumor

Fig. 2 Biodistribution of camptothecin(CPT)-incorporated

polymeric micelle (24h after i.v.injection)
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Research and Education at IREIIMS

* Project 4

Research into Gene Analysis and Diagnostic
Methods

This project will promote research through cooperation
between academia and industry into testing methods
which will be useful in the pre-onset diagnosis of disease.
These objectives will be achieved through measures such
as the development of disease DNA chips based on
research in areas including genetic analysis of disease and

protein analysis.

Silicon wafer

Silicon
Microarray
Platinum
Electrodes

BY COMBIMATRIX

The research in project 4 is centered around the devel-
opment of new testing methods using nucleic acids and
antibodies through the practical application of research
results achieved by IREIIMS. However, 1 believe that a
little explanation into the background would be helpful.
Up to now, genetic diseases were thought to be
solely the result of a specific family lineage while

lifestyle diseases (such as hypertension, ischemic w00
heart disease, arteriosclerosis and diabetes), b
allergies, malignant tumors, psychological w0 00
disorders and low resistance to infection have e
been treated as acquired diseases. However, oo
advances in molecular genetics have revealed that =0
many of these latter diseases are congenital or ) o
hereditary in nature, thus determining that genes L

are involved in various medical care and health a0
problems. Therefore, this project will focus on %%

genetic analysis of lymphocytes from the 4,000

collected over the years at Tokyo Women's Medical
University. The ultimate objective is to create a microar-
ray (DNA chip) based on these results which will facili-
tate the simple and speedy analysis of disease genes.

Single Nucleotide Analysis- RESEQUENCING

A
A SNP assay with 4 probes to read every

base tiled at single base intervals (up to
3000 bases readable)

TARGET

BY COMBIMATRIX

The aim of this project is to construct a system of
extremely early disease detection, pre-onset disease
diagnosis and prevention based on the development of
DNA chips as new prevention methods. These chips will
be developed employing the analyzed genomic data for
diseases, such as heart disease and hereditary arrhythmia
which can lead to sudden death. At present, the DNA
sequence being analyzed is related to the disease gene for
arrhythmia with the objective of using the information for
testing and diagnosis in pediatric populations.

Gene analysis using a DNA chip

=e
EiE
il

i1
T v A

A G A ATG A CATCTTTOGOG GY

i

G

AEcEc: ] T:]

cell lines which have been transformed by the EB
virus and on the large amount of clinical and

basic research information which has been

3. Research and Education at IREIIMS - Project 4

If the probe terminal nucleotide of A, C, G or T at a single base interval is the exact
match to the target sequence, the strong signal of fluorescence remains at the probe.
By reading the signals in tum, the nuclectide sequences of the target DNA are
determind.
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Research and Education at IREIIMS

* Project5

The Present Status of Integrated
Medicine in Japan

The history of integrated medicine in Japan is excep-
tionally long, dating back to the 17th century. The
integration of traditional and Western medicine (which
came to Japan mainly from the Netherlands) already
produced successful results in the middle of the Edo era
(the mid-18th century). For example, Dr. Seishu Hanaoka
excised breast cancer using general anesthesia for the first
time in the world. He used surgical devices and equip-
ment from Western countries together with Kampo herbal
medicine as the anesthetic.

In the Meiji era (early 20th century), it was essential
for a medical doctor to pass the national license examina-
tion, which contained Western medical subjects only.
Doctors of traditional medicine were also required to pass
the same national examination. In Japan, a doctor can
decide to switch treatment from Western to traditional
medicine and vice versa, which is a rare practice in other
Asian countries in which Western and traditional
medicine are usually practiced separately. Today, almost
70% of all physicians in Japan apply traditional medicine,
including Kampo herbal medicine, and they can decide to
use both Western and traditional medicine in
the usual clinical setting. Currently, there are

around 7,000 doctors specializing only in

efficacy are confirmed. This could form a flexible
medical model which could be used throughout the
world. It should therefore be transmitted to the interna-
tional medical world as a medical model from Japan,
IREIIMS, at Tokyo Women's Medical University, has
proposed formulating a system to evaluate CAM scien-
tifically and clinically as one of the purposes of integrated
medical sciences. Primary care and “mibyou™ will be
stressed, as well as the development of new medicines

and treatment methods.

Scientific Verification of Traditional and
Alternative Treatments

g2

The objective of this research is to accurately and
scientifically evaluate the true efficacy of traditional and
alternative treatments such as health foods, Kampo,
nutritional functional foods and aromatherapy, which are
widely available in today's market.

Current medical practice in modern medicine is
premised on the notion of diagnosis and treatment after
the disease pathology has become apparent, and then the
focus tends to be on the disease alone with little attention

given to the importance of the patient's emotional state.

traditional medicine in Japan. More than 90 %

of Kampo is used together with Western

medicine with a complementary relationship.

Kampo medicine involves a unique concept

called “mibyou”, which means a presymptom- TR

atic disease condition, and this can be treated
by changes in lifestyle and mild herbal
medicine. The integration of traditional and
modern medicine is the basis of a valuable
system of sophisticated therapeutics which has
already been established in Japan.

In the near future, folk remedies, comple-
mentary and alternative medicine (CAM), and

gene therapy should continue to be included in

modern medicine when their safety and

Alternative medicine

Fig. 1 Scheme of Medical Systems
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Research and Education at IREIIMS

. Project 5 (continued)

In the United States and Europe, many people use “ Purpose

traditional and alternative treatments. Approximately

50% of the population in Germany and France and more Our aim is to estimate the efficacy and safety of

than 10 million in the United States are said to avail alternative medicine; especially, to evaluate the effect

themselves of traditional and alternative treatments. Sixty of so-called useful health foods based on scientific

percent of medical schools in the U.S.A. offer lectures on investigation such as gene or protein analysis.

traditional and alternative treatments and natural

= Study Plan and Methods

treatments are becoming a required part of medical school

education. At present, the market is literally awash with . 5 : n
P y 1. Clinical trials to evaluate the safety and efficacy of

health foods and nutritional foods. However, almost no dietary supplements. The safety and efficacy of

proof exists that scientifically measures the effectiveness dietary supplements are not being systematically

of these products in Japan. The situation is almost the investigated in Japan. We should evaluate a dietary

same in the West, and large research funds have been
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supplement scientifically and aim to establish a

spent on the scientific evaluation of traditional and clinical pharmacological protocol. Therefore, we will

alternative treatments, primarily from the 1990s by the
NIH in the U.S.A. Preparations are used in traditional
medicine such as Kampo which have been literally used
for hundreds of years based on experience accumulated
over time. In addition, various treatment methods are
available, such as therapies which are expected to
promote emotional and autonomic nervous system stabil-
ity and foster enhanced health. Qi gong, which is a
practice originating in ancient China, is said to generate
and manipulate a life energy force called "Qi" from
within the body by adjusting posture and special breath-
ing techniques. However, what this "Qi" is still remains
unclear.

We will not be able to evaluate all of the Kampo prepa-

rations and nutritional foods which are available

utilize the traditional medical knowledge which has

been developed in Japan.

2. Clinical evaluation of the efficiency and safety of

effective microorganisms (EM).

3. To evaluate the efficiency and the mechanism of

action of Agaricus brasiliensis.

© Expected Results

Scientific evaluation of traditional and alternative

medicine.

Development of new supplements based on new scien-

tific evidence.

Making available accurate information about the safety
of alternative medicine to consumers and medical staff.

in Japan in this project. However. we shall

conduct a statistical analysis with the objective of 1

Clinical pharmacology ~ Standard evaluation

scientifically verifying whether or not the = Quality control

selected products serve to sustain human health E—— . g%fg;);y

and contribute to the prevention and treatment of L Clinical research

disease. We feel that if useful therapies can be = = Application of

59 identified, they then can contribute to the bolster- 2 < ) > traditional medical
= ing of health, e :Experihiéhtaflm concepts and know - how
_ pharmacology |
P,

- Front line investigation New evaluation

3. Research and Education at IREIIMS - Project 5 (continued)
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Research and Education at IREIIMS

- Experimental Project

IREIIMS aims to enhance disease prevention and the study it into a system of advanced physical checkups,

overall quality of life for all through incorporating the latest diagnosis and care and comprehensive counseling. These
medical care information and knowledge and a chance to activities should result in the establishment of a social
environment that promotes voluntary self-care health
management among the populace. Efforts shall be aimed
toward the creation of an environment that makes health care
accessible and the

provision of integrated and

comprehensive support for medical care activities which put
e . . -
e the focus on preventive and social welfare medicine. The end
result should be the emergence of a new social welfare

model for medical practice.

«Clinical investigation
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*Ryodouraku

*Plethysmographic
analysis

‘Experimental Project

'DETAILED BLOOD TESTS

Mass medical
examination (14 items)

Detailed medical
examination (100 items)

Thorough medical
examination (39 items)

« Autoimmune hepatitis
- Suspected gastric cancer
* H. pylori infection

3. Research and Education at IREIIMS

- Experimental Project

~ + Familial hypercholesterolemia
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Research and Education at IREIIMS

- Experimental Project (continued)

3. Research and Education at IREIIMS
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MODEL OF “GENKIDE HATARAKU” PROJECT

£D Blood screening tests for an
extremely early diagnosis

Detailed clinical tests and analyses
indicate the health condition

Foods and recipes

+ Experimental Project (continued)
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Research and Education at IREIIMS

- Development of Cyber Integrated Medical Infrastructure (CIMI)

CIM

- —'_'=_

Integrated

astructure
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CIMI is an abbreviation of cyber integrated medical
infrastructure. “Cyber” means computer networks. CIMI
is a framework of an integrative management of clinical
data on computer networks. In the CIMI framework,
medical information (clinical data, etc.) from individuals
is analyzed in order to predict all possible diseases. A
computer shows present health levels (Fig.1) and the
possibility of future disease by analyzing a huge set of
data obtained from blood and urine tests and complete
clinical data. The specimen/ epidemiology data include
more than 100 items, such as investigative data of the
liver, pancreas, and kidney, metabolic function, general
urine investigation, blood immunity and tumor markers,
and clinical data. Both continuous and discrete values are
obtained, so that even for doctors, it is rather difficult to
predict all the possible symptoms and diseases. There-
fore, we have applied a learning method that can deal
with both continuous and discrete data in order to predict
possible diseases. Thus, we can automatically obtain
results as shown in Figs. 2 and 3. We plan to develop
learning methods to analyze rare cases that cannot be
explained by general tendencies and also supplemental
learning methods to analyze incomplete data. We
currently have a problem in presenting our results as in
their present form they are even difficult for doctors or

patients to understand. Therefore, we also plan to develop

communicable interfaces for doctors and patients (Fig. 4).
By integration of the above research results, an informa-
tion infrastructure for integrated medical treatment can be
achieved. With this infrastructure, doctors and patients

can cooperate to overcome serious diseases.

Health s
lovel Health condition (%)
I @ Excellent 0
I Good 10
m Fair 60
Needs an improvement in
N @ lifestyle 25
v @ Needs a precise 5
examination and therapy

Fig. 1 Health level (five levels)
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Research and Education at IREIIMS

- Development of Cyber Integrated Medical Infrastructure (CIMI) (continued)

As part of IREIIMS activities, analyses are being
conducted at the genetic and protein analysis levels through
international and academic tie-ups. These analyses are being
performed using 4,000 disease cell lines which can be
analyzed for disease genes together with detailed clinical
data. The results of these activities will be used in the

development of medical care technology which

based on the definition of specialized knowledge and
interconnection among a wide range of fields. Moreover,
through CIMI the most up-to-date structured knowledge can
be used via existing databases and networks which contain
the latest findings in the fields of genetic and protein

analysis.

should pave the way to extremely early detection,
prevention and radical cures, and the resulting
information will be then added to the CIMIL
Specialists from many fields are discussing the

same problems we are grappling with, and we shall |
Client da

ta
serve as a medium for promoting the exchange of 3 /
v /[

rF 3

knowledge and information among these various

DT, =

1

fields. CIMI is being built up by gathering knowl-
edge based on the structuring of information
research

obtained through discussions and

Feedback and
re-examination

conducted at IREIIMS. CIMI can then not only be
accessed as necessary, but also it will continue to

grow dynamically through continuous updating.

This system will gather and structure information

Investigation data

Computational learning

4

Health level (5 levels) and AR
possibility of disease

Fig.3 Procedure

3. Research and Education at IREIIMS

Fig. 2 Interface of health level and the possibilities of diseases
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Fig. 4 Communicable interface

- Development of Cyber Integrated Medical Infrastructure (CIMI) (continued)
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Research and Education at IREIIMS

» Training Section

wrdiovascul

Hyperlipidemia
55.6%

Cyber Int

aarats
Cglal

Medical Infras

Reseaich

Object of the Team-training Course for
Integrated Medical Sciences.

In this decade, development of the technology of
genetics and diagnostic equipment is superb and very
useful for clarifying the mechanism of diseases and for
the development of innovative therapies. However,
recently, as a result of excessively specialized medical
care according to the organ of the related disease, an
effort to take care of the patient as a whole human being
is sometimes not made. It may happen that new informa-
tion is not applied effectively to patient care because of a
lack of knowledge of subjects outside of each specialty.
To solve these problems, IREIIMS aims to train medical
staff and university, hospital and laboratory researchers to
understand the concept of and methods of integrated
medical sciences. By joining in discussions among
medical doctors, teachers, counselors and researchers
about the causes of disease, participants should improve
their ability to analyze diseases from a wide viewpoint.
IREIIMS is producing software for a sophisticated and
efficient tutorial by using CIMI. Using this software,
IREIIMS hopes to contribute to a good quality of life by
preventing diseases, and also by developing technologies
to diagnose diseases at an early phase and to cure them

3. Research and Education at IREIIMS - Training Section

Prophylaxis for
125,000,000 people

Fxperimental Project

completely.

Tokyo Women's Medical University, in cooperation
with IREIIMS, is setting up a course of integrated
medical sciences at the postgraduate school. At IREIIMS,
a team-training course for integrated medical sciences has
been established to produce talented personnel who can
promote integrated medical sciences. People who have
received this educational training, thus having broader
knowledge and experience, are expected to become
internationally valuable researchers and coordinators for
integrated medical sciences by communicating with
people from other laboratories and enterprises.

rrpepeeeRd




IREIIMSICH 13 2H% - AMB R
- A ERERPT

F-LHREEREERI—AD
EELEN

EOMESTBEF THOFE, LW ORF
CHEHRELVWEONHDES, —/HT. BEICEM
{EUBETREDOERDARORMRELT, BEZAZ
2ANICEZ B LV BEANGBEADNENONDBICES
EVIBRENMELTVET,

¥z, FRLAOTFICOWTIRAREORE. 332
=r—avORMICEDEHOFHEALHEEN, &
LEEIARLSEDLVIERZRUTE VLI ER
HEHHET,

IRENIMS (&, CORFEDRERDIZDIC, K. - EREE -
AT DEFGEHEE « fF7EE D On Job Training 2k
>T. AMOBER - IHEZITOBRELR>TVET,
IREIIMS TIT5 R EBOKAMBHDHDEFEL AW,

LRITIRREERT, /17 25—  BEE, &S L.

AR IC W OF M EBA G B HIA AR BT
EITHTEICE-T, AFEMNICEREIEASIDDEZS
EEADINLTVET,

IREIIMS Tld, BHENAOHEL « hR(bEXS -8
Ic. #iiliz CIMI Z{ERHLT, FL—=FHOY 7
ZERLEYT, CTTERLIEYZ 2RV, FBRIZ2E
o RZLY. FHEZZHLELTRIDET

MR ENSIERBERTICEICED, &V QOL ZRD
BETHENOBIEOHENAEDRRICHFLELET,

BAMICIERFEFICR I SR B ERE D T L
ZEBEELIC, IREIMS ICF— LS EREERD
—RAERIAILT, MEERZEOE - #EOHLEES
AEBERLTHVET

COXIEMFERBETE TONIZAMIE, HOWZEH
B, PELLBEBMICERTSTLICKD. BEWEEFER
BicHITbINiz AMEL T, ERRMICHEERZE %
B LR ECHAEREO—T 2 —2LBBTENH
FEhTVET,

3. IREIMSIEE MR- AMBR - FARRSERZERI—A

BB >

70



)

71

\

Research and Education at IREIIMS

- Training Section (continued)

Methods of Team-training Course for
Integrated Medical Sciences

Medical doctors, paramedical staff (including nurses),
pharmacists, medical researchers and others who are
interested in integrated medical sciences can participate
in this course. Classes will be held once a week for 6
months. Participants will study a clinical case indicated
by cyber integrated medical infrastructure (CIMI),
following principally a problem-based learning (PBL)
method. They will be trained to find problems which may
relate to the diagnosis, mechanism and therapy of the
disease, while considering advice given by their tutors,

and to obtain and integrate the solutions to the problems.

Four categories will be studied in 24 patients:

(1) Congenital diseases

(2) Malignant diseases

(3) Lifestyle-related diseases

(4) Traditional medicine including alternative medicine

During the course, participants will be requested to
examine new information on problems which they choose
and have an opportunity to present and discuss them,

including with specialists, if possible.

Training for
coordinators of

O f/__ integrated medical
o A sciences
1S5 _'*-:;/

( o i Training for scientists
] = : in integrated medical
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Medical personnel Medic:
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Integrated Medical Sciences

3. Research and Education at IREIIMS - Training Section (continued)
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I Research and Education at IREIIMS

- Facilities and Equipment

Electron Microscope

ET R

DNA Sequencer
DNA ECoI i

Safety Cabinet
ZeFrExRY L

Laser Scanning Confocal Microscope Gene Amplification PCR System
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