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JBAO Mission:

: Recommendation for Government Policymaking

: Provision of Advanced Biotech Information

: BioJapan — The Longest-Established Bioindustry Event
. International Partnership with Foreign Organizations

: Utilization of Genetic Resources,

. Biosafety and Standardization

: Promotion of Public Awareness

: Research and Development Projects

: Support for Bio-clusters and Start-ups

10: Research Funds and Public Relations
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R&D budget of
Japanese Pharmaceutical Industries

OR&D budget of Japanese Pharmaceutical Industries is expanding
(2001:USD6,772 mill. >2010:USD14,536 mill.(X 2.1))

Mill. Dollar
16,000

14,536

14,000

12,000

10,000
8,000
6,672
6,000
4,000
2,000
0 I I I I I I I I I

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 FY
Source : Survey on Research and Development (Ministry of Internal Affairs »

and Communications)




Number of Patent grants (Life science)

Number
25,000
15,000 - US Patent Office

/ —Japan Patent Office
10,000 / Europe Patent Office

// —China Patent Office
5,000 -

Year

0 I I I I I I I I I
2001 2002 2003 2004 2005 2006 2007 2008 2009

Source: Japan Patent Office
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¥hmil. Food for Specified Health Uses(FOSHU) |,/

8,000

7,000

6,000

5,000

4,000

3,000

2,000

1,000

Market of Health Foods

Market of Total health foods USD 19.3 Bill.

USD5.9 Bil.

6,798
6,299

T 5494
4,121
2,269
1 314

1997 1999 2001 2003 2005 2007 2009

Japan health food association

14,000

12,000

10,000

8,000

6,000

4,000

2,000

0

Total health foods except FOSHU

12,300 12,100 11,800
11,350
10,300
8,100
6,500 00
5,800 :
USD 13.4Bil.
4,200
3,700
3,200
sl b o S S AN
R S @Q&@ﬁ@h

Health Food news Paper 20



Global Spending on Medicines

QOJapanese market share is 11% in 2010.
QOlJapanese market will continuously expand under aging society

$ 605Bn $ 1,065-1,095Bn

2015

$ 856Bn
2%

2%

= USA 6%

B Canada

W EUS

M Rest of Europe

M Japan

W S.Korea

W Pharmerging

W Rest of World 21

2005

1%

)
79 3%
Source: IMS Market Prognosis,

Apr. 2011



Sales Ranking in the World (2010)

1
2
3
4
5
6

14

18
19

21

source: Data book 2012 (Japan Pharmaceutical Industries Association)

Pfizer

Novartis
Sanofi-Aventis
Merck (USA)
GlaxoSmithKline

Roche

Takeda

Daiichi Sankyo

Astellas

Eisai

Switzerland
France
USA
Britain

Switzerland

Japan

Japan

Japan

Japan

58,523
41,994
40,244
39,811
36,151
35,534

15,125

10,987
10,867

8,317
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Japanese original Block basters

: 10 products among top50 sales of the world Pharmaceuticals

are Japanese pharmaceutical company’s origin.

Product | Therapeutics ______[Maker ________|Millon$

Crestor Hyperlipidemia/Statins Shionogi/AstraZeneka 4,103
Actos Type 2 diabetes Takeda/Lilly 4,063
Blopress Antihypertensive/ARB Takeda/AZ/Armirall 3,769
Aricept Alzheimer Eisai/Pfizer 3,438
Abilify Schizophrenia Otsuka/BMS 3,312
Takepron/Prevasid Anti-ulcer/PPI Takeda/Abott/TAP 3,241
Cravit Newquinolones DaiichiSankyo *J&J/Sanofi 2,852
Pariet Anti-ulcer/PPI Eisai/J&J 2,714
Harnal Alfuzosin/a-blocker Astellas/Behlinger 2,650

Olmetec Olmesartan Antihypertensive/ARB DaiichiSanko/Forest 2,342

23



Some issues on Screening
of active products from microbes

|, Enzyme Activity (Biological catalyst)
Il, Active chemical compound

ODecrease of discovery of novel compound and few successful drug
- Database construction by know-how.”Early judgment of go or not go

“Improvement of sensitivity of analytical system
* Optimization of culture condition./ All products should be isolated from a strain

*Technological Innovation

ODiversity of structure
*Novel protein by genome-shuffling and designing of novel biosynthetic pathway

“ Biological diversity on gene resources

24



Screening with Natural product

HOy,
e ™ Me
Iy

Me A
N K2
o \
o]
o Me
e

:
H
0

Natural products was found as Antibiotics, Anticancer,
Immuno-suppressive drug

Cell Based Assay system

Molecular target assay System is not suitable

Low reproducibility of Assay result

High diversity on Structural and Activity

4

Increase of Molecular target assay System

Improvement of High through Put Screening system correlated with
High diversity on Structural and activity of extracts

High sensitivity of analytical system overcomes low reproducibility of
production



Important issue for Bioindustry about usage of culture collection
Application of Microbiological information for Bioindustry

1, Primary Screening resource for active compound, enzyme or genes
- Type culture collection
- Information about medium composition of each strain
- Preservation of activity at freshly isolated

2.Scondary screening
- Collection of related or same pieces strains
- Accurate identification of each stock culture

As a database, information of first published scientific paper is important.
Origin of strain is one of most important information for industry.

Patentabi”ty: Industrial Applicability
N ity _Oriainalit Novelty
ovelly ,vriginality, Inventive Step and non-obviousness

Applicability,




*Whole genome information., omics information(m-RNA,Protein,
interaction etc)
Understanding of Biosynthetic pathway. Gene-function
— Designing of synthetic pathway
9
Function of Gene - Understanding of protein function
- Designing of Advanced Protein (Enzyme. Regulator. Receptor)
—>Creation of Advanced Enzyme comparable to Chemical Catalyst
Methodology with System-Bioloqy

ﬂ(Screening of novel microbe (enzyme) from nature
Analysis of microbial flora. isolation of unculturable microbe
Extraction of metagenome. Extreme environment habitat.,
Genetic resources from the world
—>Improvement of Screening technology and methodology
Utilization of Omics information




Strategy for breeding fermentation strain
with omics information

1. Random mutation and selection by productivity
2 . Introduction of genes on biosynthetic pathway
3. Selection of effective mutation and amplification

Optimization of genome set
Biosynthetic pathway

-Understanding of function of gene product
-Large size genome manipulation technology

28



Perspectives of Microbial Screening system

Biological Diversity _

Only 0.1% of Microbes in Soil is Culturable

Utilization of "Genes™ from Unculturable Microbes
Combinatorial Genomics,
Combinatorial Biosynthesis

ll-activation of biosynthetic pathway

Genetic Diversity

Combination of Chemical Analysis
and Genomic Data base Derivatization on Novel Structural Base

by Combichem
Utilization of Microbial enzymes for Conversion

— Combinatorial Biocatalysis

— Efficient Screening for Compound




Biophamaceutical market in Japan

(JPY billion)
900

800
700
600
500
400
300
200
100

0

OBiopharmaceutical market is expanding rapidly

(2001: USD 3.43Bill. > 2010: USD 8.95Bill.(X 2.6))
USD 8.95 Bill
M Others \
B Antibodies
i1 Interferons I
M [nsulin
g USD 3.43 Bill I
MHGH I
MEPO l I
23355225523 588888¢8¢888¢8¢
™1 1 o ] AN AN AN AN NN NN N NN
Note: Antibodies include TNF Receptor conjugate protein.

Source: Nikkei Biotechnology & Nikkei Bio File 2010
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Predicted growth of Bio-based Chemical products

Comodity

Speciality

Fine

Polimer

All

Chemical

Total
475

375

100

250

1200

Biobased
0.9
(0.2%)
5
(1.3%)
15
(15%)
0.3
(0.1%)
21.2
(1.8%)

Total
550

435

125

290

1400

Biobased
5-11
(1-2%)
87-110
(20-25%)
25-32
(20-26%)
15-30
(5-10%)
132-183
(9-13%)

Billion US Dollar

Total
857

679

195

452

2183

The Bioeconomy to 2030: Designing a Policy Agenda (OECD ,2009)

Biobased
50-86
(6-10%)
300-340
(44-50%)
88-98
(45-50%)
45-90
(10-20%)
483-614
(22-28%)
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600

500

400

300

200

100

Active Bio-Ventures
Trend of Bio-ventures in Japan

o 569 558

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Source: Japan Bioindustry Association 2



Original Developer of Pharmaceutical Candidates
-Top 10 Japanese Pharmaceutical Companies-

Total:400 Pharmaceutical Candidates M Derived from
Bio—venture
99

M Developed by
Bio—venture
aquisited

B Derived from

46 non Bio—venture

206

M Self Developed

49

Source: Hitotsubashi University working paper (Takatori et.al.) -



Number of Pharmaceutical Candidates under developing
by Japanese Bio-ventures

Number of Candidates

80
70
60
- . :
50 pre—registration
H Ph3
40
W Ph2
30
® Pht
20 .
M preclinical
10
0 =+ | | | |I—|—|—|—|—|—|—|—|

e e o e ]

Source: Hitotsubashi University working paper (Takatori et.al.) 34



Recent alliance partl

Date Biotech Pharma Product /Technology Information
Sep, 2011 |Evec Astellas Fully-human antibodies 13bil. JPY Alliance for
against infectious diseases development and sales
Apr, 2011 Prism BioLab Eisai Compound for anti-cancer 25bil. JPY Alliance for
development and sales
Mar, 2011 |OncoTherapy Ono Pharmaceutical |Peptide vaccine (cancer) Alliance for development
and sales
Dec, 2010 |[Oncolys BioPharma Bristol-Myers Squibb [Anti-HIV agent 24bil. JPY Alliance for
development and sales
Dec, 2010 |RaQqualia Eli Lilly Pain-relievier Alliance for development
and option
Sep, 2010 |M's Science Takara Bio Therapeutic antibody (anti- Business transfer
cancer:HF10)
July,2010 Arigen Centaur Herpes therapeutic Alliance for development
Pharmaceuticals and sales
Aug, 2010 |UMN Pharma Astellas Production technology for Alliance for co-

influenza vaccine

development and sales

Aug, 2010

CytoPathfinder

Takeda

Drug screening technology

Research Collaboration




Recent alliance part2

Date Biotech Pharma Product /Technology| Information
Aug, 2010 [RaQualia Pharma Maruishi Small molecule (pain) Alliance for development
Pharmaceutical and sales

Jan, 2010 LTT Biopharma Asahikasei Pharma DSS R&D Collaboration

Sep, 2009 |REGIMMUNE Astellas Vaccine platform technology [Research Collaboration

Feb, 2009 |Perseus Proteomics |Fuji Film Antibody production 1.4bil. JPY M&A
technology

Feb, 2009 |OncoTherapy Shionogi Peptide vaccine (cancer) 20bil. JPY Alliance

Jan, 2009 [(aRigen Taiho Small molecule (peptic ulcer |10bil. JPY Alliance
disease)

Dec, 2008 |Chiome Bioscience Chugai Antibody production Research Collaboration
technology

Oct, 2008 |Evec Boehringer Ingelheim |Antibody production €55mil. Alliance
technology

Sep, 2009 |SBI Biotech Medlmmune Therapeutic antibody Alliance for development
(autoimmune disease) and sales

Sep, 2009 |Y's Therapeutics Kisseli Therapeutic antibody Alliance for development
(Malignant Mesothelioma) and sales

Aug, 2008 [SymBio Eisai Small molecule (non-Hodgkin’ [40bil.JPY Alliance

Pharmaceuticals

s lymphoma)




Asian Potential for Future Progress

PCT international applications — Top 10 countries

United State of America 48,596 26.7%
2 Japan 38,888 21.4%
3 Germany 18,568 10.2%
4 China 16,406 9.0%
5 Republic of Korea 10,447 5.7%
6 France 7,664 4.2%
7 United Kingdom 4,844 2.7%
8 Switzerland 3,999 2.2%
9 Netherland 3,494 1.9%
10 Sweden 3,466 1.9%

Source: World Intellectual Property Organization
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Number of patent grants by classification of research
in the Life Science field (May 2009-April 2010)

Field

Genome h' B

Drug discovery,Health care IEEGGG_G_ I

Medical device et.al. N N

Food science,technology [l W Japan Patent Office
: | US Patent Office
Brain science B |

Bioinformatics §i m China Patent Office

European Patent Office

Environment,Ecology |

Material Production | Notice: Medical device et.al.
! includes Therapeutic apparatus

0 10,00020,00030,00040,000
Number of patent grants

Source: Japan Patent Office 38



Top Asian Universities 2011-2012

World Country/Region
Rank

30 University of Tokyo Japan

34 University of Hong Kong Hong Kong

40 National University of Singapore Singapore

49 Peking University China

52 Kyoto University Japan

53 Pohang University of Science and Technology Republic of Korea
62 Hong Kong University of Science and Technology Hong Kong

71 Tsinghua University China

94 Korea Advanced Institute of Science and Technology Republic of Korea
108 Tokyo Institute of Technology Japan

Source: World University Rankings 2011-2012 (Thomson Reuters)
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Number of Nobel Prize Winners

-Natural Science only-

US.A

Britain

Germany
France
Swiss

Sweden

| 245

| 78

| 68

131
117
[ 116

CJapan [__]14 D

Netherland
U.S.S.R.
Canada
Austria
Denmark
Australia
Italy

Other

[ 114
114
110
9
9
9
07

Japan’s ranking is 7t in total(~2011)

Japan’s ranking is 3™ in 21 century.
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