APAC DA session

Drug Discovery Ecosystem in Asia

Possible Collaboration in Asian area

April 10, 2018

Norihiro Nishimura, Ph.D.

Professor / Graduate School of Regional Innovation Studies, MIE UNIVERSITY
Vice President, MIE UNIVERSITY



who I am and where I'm coming from.



Resume of Norihiro Nishimura

Educational background
1987 Graduated from Tsukuba University with B.A. in Biochemical engineering.

1995 Conferred Ph.D. from Tsukuba University in Molecular Biology.

Career in industry

1987-1996 Researcher at Biotech Research Institute, Kobe Steel Ltd., Japan.
1996-1998 Staff scientist at SLS, Pall Corporation, USA & Japan.

1998-1999 R&D Researcher at Molecular Research Div, GlaxoWellcome, Japan,.
1999-2002 R&D and Marketing Manager at GeneticLab, Japan.

2002-2004 CEO & President at GeneticLab, Japan.

Career in Academia

2004-2006 Management Professor, Mie University.

2007-2016 Professor, Graduate School of Medicine, Mie University.

2011-2013 Assistant to the President, Mie University.

2013- Vice President, Mie University.

2016- Professor, Graduate School of Resional Innovation Studies, Mie University.




I am a professor of Mie University
History of Mie University... o

Origin of Mie University (Yuzoukan) was established in1821.

Mie University was founded in 1949 as the only one National University in Mie. It
was comprised of Faculty of Liberal and Faculty of Agriculture. Faculty of
Engineering was established in 1969. Faculty of Medicine was established by
transferred to Mie University from Mie Prefectural University in 1972. Faculty of
Humanities, Law and Economics was established in 1983. Graduate School of
Regional Innovation studies was established in 2009.

From Mie | /0 - —
to the World! — 7 B D HES UNIVERSIBY S e

Mie University provides world-class community-based
education and research focusing upon the harmonious
coexistence of nature and mankind.




I am coming from Mie Prefecture, Japan

lga Ninja Ama Kumano Kodo Pilgrimage  |se-jingu Shrine
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Ise Spiny Lobster Matsusaka beef lga beef Local Cuisine



http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Map_of_Japan_with_highlight_on_24_Mie_prefecture.svg

ISE Jingu, the repeat of reconstruction makes eternity
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Ise Jingu, OffiCIaIIy 'Jingu', is a Shinto shrine
dedicated to goddess Amaterasu Ohmikami who is
the origin of Japanese imperial family, located in
the city of Ise in Mie prefecture and was erected
more than 2,000 years ago.

W %5 always young = eternity

Every twenty years, a new divine palace with the
same dimensions as the current one is constructed
at an alternate site which is adjacent to the main
sanctuary. This ritual is called Shikinen Sengu.
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Seaweed, as a traditional and offered food to the god

Seaweeds (kaiso) have been an important part of the Japanese diet for many centuries.

Sargasso (Akamoku) Foods offered to the god at Ise-Jingu

The seaweed is taken in the Japanese culture as well as dietary habits. The dried Sargasso
(Akamoku) has been offered to Ise-Jingu every day for over 2000 years.

The seaweed contains a lot of protein and lipid, glucide, mineral and vitamins and begins to
become the popular foods as sea vegetable (vegetables of the sea) in Europe and USA.



Why has Japanese people continued
eating Seaweed?



Functional analysis of traditional food

with zebrafish



What is Zebrafish?

The zebrafish (Danio rerio) is a i

tropical freshwater. The zebrafish is ( \

also an important and widely used e e
vertebrate model organism in it oz BT &8
scientific research. It is particularly _

notable for its regenerative abilities, ) ‘1

and has been modified by researchers

to produce several transgenic strains. 325 h 8h 16 h
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Construction of obesity model of zebra fish

‘%:;: normal feeding "%ﬁ:

0 : 2 : S weeks Obesity >>> Life style related disease

Medical analysis
«Growth rate of the |eng th, the Welg h t, BMI :ci”:lg;flll,l lF;:eilsllall:llr.e Method for Repeated Blood Collection from

«Chan ge of blood li pld blood su gar level Liqing Zang, Yasuhito Shimada, Yuhei Nishimura. Toshio

Tanaka. and Northiro Nishimura

oChange (Iiver fat) Of the internal fat ZEBRAFISH Volume 10, Number 00, 2013



Construction of obesity model of zebra fish

BMI

_ Weight (kg) BMI — Weight (kg)
N Height® (m*) 0.39 N Height” (m*) 0.51

Diet
instruction

Extraction of Extraction of
liver tissue liver tissue
Fatdyeing | Fatdyeing

Fatturnsred



Construction of obesity model of zebra fish

CT scanning image of normal feeding
Zebrafish

CT scanning image of over feeding
Zebrafish




Hitoegusa (Rhamnan Sulfate)
VS

Obesity



Hitoegusa, the most traditional seaweed eaten

Hitoegusa
( Monostroma nitidum)

Foods using
Hitoegusa

Rhamnan sulfate is the main

Hitoegusa is cultivated mainly in Mie polysaccharide extracted from Hitoegusa



Obese restraint with Rhamnan sulfate
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Fig. 1 - Effects of rhamnan sulphate (RS) on body weight and food intake in DIO zebrafish. (A) Changes in body weight in Eg %
each group during 6-week overfeeding experiments (n = 10). (B) Food intake of each group by counting Artemia numbers . —2 ; ?,; 3
before and after feeding during the RS administration period. Values are means + SE. *P < 0.05, **P < 0.01 vs. the DIO group. L Bl é\zﬁ




Obese restraint with Rhamnan sulfate
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Fig. 2 — Effects of RS on fasting blood glucose, plasma TG, LDL-C in DIO zebrafish. (A) Fasting blood glucose levels in each
group. (B) Plasma TG levels in each group. (C) Plasma LDL-C levels in each group. n = 10. Values are means + SE. *P < 0.05,
**P < 0.01 vs. the DIO group.
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Obese restraint with Rhamnan sulfate
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Effect of Rhamnan Sulfate on physiological

Rhamnan sulfate » It suppresses the fatty deposition in liver,
(Hitoegusa) beside there is no change in body weight.

Al
It releases compounds dissolving in fat?

>

detoxification

Healthy Obesity




Possible Collaboration in Asian area



Asia has traditional medicine standing on natural products

| Traditional Chinese medicine
3l A j% 3 (China) Kampo
S Y & . Yamato Honzo (Japan)

Ayurveda (India)

The World Health Organization (WHO) defines traditional medicine as "the sum
total of the knowledge, skills, and practices based on the theories, beliefs, and
experiences indigenous to different cultures, whether explicable or not, used in the
maintenance of health as well as in the prevention, diagnosis, improvement or
treatment of physical and mental illness"



Our Experience; Cooperation with Taiwan - Mie Model -

Business development
aiming to global market

Cooperation in Government
(TJPO and Mie Government)

Cooperation in Business

» Development of an effective cooperation strategy between Taiwan and Mie.
 Construction of the most suitable business combination between both areas.

Construction of cooperation system

Companies in Mie prefecture will open the ASEAN Gateway by cooperating with a
Cooperation in University Taiwan companies, especially in the field of manufacturing, medical equipment, and

(STUST and Mie Univ.) health foods.


http://www.google.co.jp/url?sa=i&rct=j&q=%E4%B8%89%E9%87%8D%E7%9C%8C%E3%80%80%E3%83%9E%E3%83%BC%E3%82%AF&source=images&cd=&cad=rja&docid=auhkOVY5KYBwaM&tbnid=Mbt28CYZ_DCcYM:&ved=0CAUQjRw&url=http://power0712.com/kinki06.htm&ei=VJA0UcroEefemAXC54HIBg&bvm=bv.43148975,d.dGY&psig=AFQjCNFgI3j10RdXZ2eK0lwj-PisXDvW1Q&ust=1362485688617608

Possible drug discovery ecosystem in Asian area

Key words;

Maintenance of health
Prevention of illness
Traditional medicine
Natural products

Government, Academia, and Industry
collaboration beyond the countries in Asia

Encourage the strong points of Asia,
do not compete to US or EU,
and promote a new pharmaceutical category
such as “prevention of illness.”



Thank you for your attention.

nishimura.norihiro@mie-u.ac.jp
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