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New Strategy of Anti-amyloid-B8 (AB) Therapy for Alzheimer's Disease (AD)
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Accumulation of AB in the brain underlies the pathogenesis of AD.
Although r-secretase is a major target for therapeutic reduction of
AB production, non-selective inhibition of its activity causes serious
adverse effects due to blockade of Notch signaling. We identified
a secretory protein named ILEl as a negative regulator of AB
production. Notch signaling andy-secretase activity are not affected
by ILEl. We also show neuronal expression of ILEl and marked
decrease in the level of secreted ILEl in AD brains. Transgenic
overexpression of ILEI significantly reduces the brain AB burden and
ameliorates the memory deficit in AD model mice. ILEl may be a
plausible target for the development of disease-modifying therapies.
(Nature Communications 5:3917, 2014)
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We have developed a novel “fluorine ("F)-containing curcumin
derivative, named Shiga-Y5, as a potential imaging agent for "F-MRI.
Using Shiga-Y5, we have successfully obtained amyloid imaging in
the brain of a transgenic mouse model of AD. When AD model mice
were fed a chow diet that contained Shiga-Y5 for 6 months, the
mice improved memory impairment and reduced insoluble AB42 in
the brain. The results indicate that Shiga-Y5 is a potential diagnostic
and therapeutic agent for AD.

(Yanagisawa D et al., Neurobiol Aging 36: 201-210, 2015)
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The National Integrated Project for Prospective Observation of Non-communicable Disease and its Trends in the Aged (NIPPON DATA)
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NIPPON DATA80/90 are two cohort studies based on participants
in the National Surveys on Circulatory Disorders, and the
National Nutritional Surveys, conducted in 1980 and 1990,
respectively. The combine cohorts have follow-up almost 20,000
men and women across Japan, in order to focus on prevention of
lifestyle-related diseases and promotion of healthy aging.
NIPPON DATA2010 is a cohort study to synthesize current
evidence on prevention of lifestyle-related diseases such as
diabetes mellitus and cardiovascular disease for Japanese
populations by identifying determinants of those diseases. The
study began in 2010 by inviting participants of the National
Health and Nutritional Survey conducted by the Ministry of
Health, Labour and Welfare (MHLW). With the participants’
informed consent, we were able to conduct surveys that include
almost 3,000 men and women on lifestyle and related factors,
and we are now actively following-up the study participants.

NIPPON DATA80/90

Cohort studies of National Nutrition
Survey from 1980/90

SESSA

Shiga Epidemiologic Study
on Atherosclerosis

Collaborative studies in Japan NIPPON DATA2010

Cohort study of National Health
and Nutrition Survey from 2010

Universities, institutes
inJapan

Clinical and basic medicine in SUMS

EPOCH-JAPAN

Pooled analysis project of
14 cohort studies in Japan

Takashima Study

CVD registry and cohort study
in Takashima City

Center for Epidemiologic Research in Asia

Public Health and Medical Statistics
in SUMS

Universities, institutes
in Asia and the World

International collaborative studies

ERA-JUMP INTERMAP, INTERLIPID, INTERSALT
Japan-USA comparison study International cooperative studies on

JALS

Japan Arteriosclerosis
Longitudinal Study

Shiga Stroke Database

Stroke registry
in Shiga prefecture

on atherosclerosis blood pressure and nutrition
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International and Domestic Joint Research on the Prevention and Epidemiology of Cardiovascular Disease
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INTERMAP / INTERLIPID (International Collaborative Study
on Nutritional Factors and Blood Pressure), INTERMAP was
conducted to examine associations between nutritional factors
and hypertension among 4,680 participants in China, Japan,
UK, and US. In INTERMAP, dietary surveys and blood pressure
measurements were conducted using a highly standardized
protocol. INTERLIPID, an ancillary study of INTERMAP, investigates
cardiovascular risk factors in Japanese in Japan and Japanese-
Americans in Hawaii.

EPOCH-JAPAN (Pooled Analyses Project of Cohort Studies of
Cardiovascular Diseases Across Japan) began in 2005 with the
aim to pool data from well-established cohort studies across
Japan. A total of 14 cohort studies have participated in the
project, providing long-term data on more than 200,000 men
and women (3 million person-years) across Japan. The goal of
the project is to clarify associations between risk factors and
total and cardiovascular disease mortality that are less clear with
smaller sample sizes.
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Research on Stem Cells and Human Disease Models

SRR OR T LIEHER ) T 0T IV T

Maintenance of the Undifferentiated State and Reprogramming Mechanism of Pluripotent Stem Cells
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Murine embryonic stem (ES) cells are derived from the inner cell
mass (ICM) of the blastocyst and can be maintained indefinitely in
a self-renewing state. The potential of ES cells to differentiate into
specific cell types may find use in regenerative medicine. However,
exploitation of ES cells for therapeutic uses requires a better
understanding of the molecular mechanisms underlying both the
regulation of pluripotency and proliferation of ES cells.

Our group showed that homozygous disruption of KIf5 results in
defective ICM development and early embryonic lethality. KIf5 KO
ES cells have increased expression of various differentiation marker
genes, leading to frequent spontaneous differentiation. Conversely,
overexpression of KIf5 in ES cells suppressed the transcription of
differentiation marker genes, and maintained pluripotency in the
absence of LIF. KIf5 also regulates ES cell proliferation.

Future studies should increase our understanding of how ES cells
maintain their pluripotent and proliferative state, and be useful to
create mouse type pluripotent stem cells from human iPS cells.
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Pathological Studies using Cynomolgus Monkey

Alzheimer's disease-associated pathologies are found in aged
cynomolgus monkeys more than 20 year-old. However the 20
year-longevity is too long as a laboratory animals. Therefore, we
are planning to develop a novel model with early onset of the
pathologies using adeno-associated virus vector modified with
Alzheimer's disease-candidate genes.

Spontaneous Endometriosis develops exclusively in primate
species, due to characteristic anatomical structure of oviducts
and ovaries. Therefore, rodent models could not reflect precise
pathomechanisms as histopathological changes in humans. We
investigate the behavior of immunosuppression cells and NK cells,
when the onset of endometriosis reveals the transplantation of
endometrial cells to the ectopic tissues.
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I A ARTFRI 7 F 8 E Peptide Vaccine Therapy for Lung Cancer
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We aim to extend the healthy life expectancy with maintaining
the good quality of life of cancer age generation, through the
development of innovative medicines from Japan by clinical
application of originally developed cancer peptide vaccine therapy.
We are conducting an ICH-GCP-based multicenter investigator
initiated clinical trial that is approved by PMDA using GMP-grade
peptide for non-small cell lung cancer. By designing the next phase
trial using the information of this study, a significant reduction of
drug discovery period is expected.
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Development of a column for adsorbing immunosuppressing cytokine and cell
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Cancer cells produce an immunosuppressive cytokine, TGF-8, and SRR DBRE

induction of Treg cells and MDSCs, resulting that NK cells and CTLs
against cancer cells are inhibited. Therefore, we are going to establish a column adsorbing TGF-B8 and Treg cells and MDSCs in the peripheral
blood of cancer patients. The Immune cells through the column will be enhanced anti-cancer activity by depleting immunosuppression.
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