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Main Application of Biotechnology

» Pharmaceutical/Medical
» Bio-fuel/ Bio-chemical

+ Food/Functional food/Others

Pharmaceutical/Medical

75



&04d

a0d

Toa

200

200

100

Source: Mikkel Biotechnology & Mikkel Blo Rle 2010

Dr. Shinya Yamanaka
established iPS cells from adult
human dermal fibroblasts by
introducing four factors(Oct3/4,
Sox2, c-Myc, and Kif4 ).

Biophamaceutical market in Japan

1Y billan)
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LAbeT[ITEN

B ApLisodinG
pElAbar s
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LEIER .o =
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1900 [0

1981
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Mete. Antibodies include THF Rezeptar conjupate protein. o

I B3 A\ stiice

Tsciim

Dr. Shinya Yamanaka

httpefhananiy. icems. kyoto-u.ac. jpfeirafelrsch_basi. htmi
http: o gladstone. ucsf eduw'gladstoneiph pfcontent. php?Psitename=publicaffairs&iype= 1ﬂanm"
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Bio-fuel/ Bio-chemical

JBA

i

Biomass, Bioprocess became more important

\ilaste Bioriass Hon-Food BlolMass
ﬁ —_, F# "ﬁ
v 8 |(A 0 B
2 = T el
o S T S S Bgricaltural Waste ¢ Wiood Waste
£ @ ﬁ Crops [or rescumes
o e | Buzar Mliazize Sexs ;i
Shidge from i T30 Els'rn;| .:Fl'nm:cﬁm!r
WasteNacr \Woad 1lp Flan) i -‘Suyﬂ_wn.l:m.'a.]'

| Bioprocess | |

Flurtuie: Pieown NManl

FLESRCE T
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Predicted growth of Bio-based Chemical products

Billion W3 Dollar

Total Biobased Total Biobased Total Biokased

Comodity 475 0.9 550 5-11 887 50-26
[0.2%) (1-2%) [6-10%)
Speciality 375 5 435 &7-110 £74 300-340
[1.3%) (20-25%) [44-50%)
Fine 100 14 125 25-32 184 88-98
[13%) (20-26%) [45-30"%:)
Polimer 250 0.3 290 15-30 452 45-90
[0 1%) {5-10%) [10-20%:)
All 1200 21.2 1400 132-1832 2182 482-614
Chemical (1.8%) {9-13%) (22-28%;

The Bigeconomy to 2030: Designing a Policy Agenda (QECD 2002) 2
Fkindsry
W sriaim

Recent Industrial Applications of Micrebial Enzymes in Japan
(1984-2003)Part 1

Itesn Froduct Year Organization
Amino acids  D-p-Hydroxyphenylglyeine 19791995  Kyoto Univ. & Kaneka
Aspartat 19484 Ajinomotn
1988 Mitsubishi Chemical
DOPA 1954 kyoto Univ, & Ajinomoto
Hydraxyproline 1997 Kyowa Hakko Kogya
MNucleotides  S-IMP & 5'-GMP 2003 Toyarma Pref. Univ. &
Ajinomoto Sweethers Paratinose 1984 Shin
M itsui Sugar
Aspartame 1987 Tosoh Carporation
Lactosucrose 1880 Hayashibara
Galactooligesacharide 1890 Missin Sugar mfg.
Maltotriose 1950 Mihot Shokuhin Kako
Engineered stevia sweetner 1953 Teho Rayan
Thedeoligosaccharide 1994 Asahi Chemical Industry
Treharose 1555 Hayashibara
MNigerooligosaccharide 1838 Mihon Shokuhin Kako | Kirin Brewery
& Takeda Food Products
B Pt

Esonimim
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Recent Industrial Applications of Microbial Enzymes in Japan

(1984-2003)Part 2
Itern Product Year Crganization
GCils Physiclogically functonal cils 1980 Fuji Oil
1990 Kao
1998 The Missin Oil kills
Polyunsaturated fatty acids 1998 Kyoto Univ. & Suntory
Vitaming Stakilized Yitamin C 1990 Hayashibara
Micotinamide 1928 Kyoto Univ, & Lonza Group
Vitamin C-phosphate 195849 Kyowa Hakko Kogyo
Pantothenate intermediate 14988 kyato Univ. & Fuji Chemical
Chemicals Aerylamide 1988  Kyoto Unly. & Mitsubishi Rayan
Chiral epoxides 1985  Japan Energy & Canon
Fharma Herbesser' intermediate 1992 Tanabe Seiyaku
intermediates Chiral alcohols 2000 Kyoto Univ. & Kan
Others Casein phospho pepticde 1488 Meiji Seika
Hypoenergenic rica 1921 Tokyo Univ. & Shiseida
Hypoenergenic protein 1851 Meiji Milk Product
source: Prof. Sakayu Shimizu .JEM%E%

Novel concept for breeding of
fermentation strain

-Synthesis of whole genome by best genes
with metagenomic information
). Craig Venter’

I M5 TITUTE

- Construction of genome with necessary
genes by deletion of harmful and

unnecessary genes
KYOWAKIRIN ?Efgj AGC

AEPF N Dibsikinn

JBA
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Food/Functional food/Others

JBA

i

GLOEAL AKES COF BIOTECH CROPS
Million Hectares (1996-200110)

fall — : 3 ; ‘
THL == Total Heclares B 9 Bictech Crop Countries
B Inlustvial el

r
e || ]rw_-“.-h;-;u'rl.“

140 — F
200 —

100 —

| T
TEUh TRUT TEIE YD GO AT AR O 20D FO05 MR NOEE Q08 20N 260010

A reced 154 millicen fremers, in 29 cownicics, planied 148 millian hectares @065 million aones!

in 2008, a sustained increase of TO% or 14 million hoectargs (35 mllion acres) ovor 20009,

Suures: Clive fames, 2010,

Imp:ffwww.is—aaa.org.fresuwces."puhlicatiﬂllsfhﬁefsidzfpptslidesfdefadt.%num
2010 ISAAA Report on Global Status of Biotech/GM Crops okl
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Transgenic Plant (Blue Carnation)

Blue carnation developed by gene recombination technology. 1995

On sale since 19497

Source: Suntory's HP
SBMA

i

Topic of Transgenic Plant (Blue Rose)

-Suntory developed blue rose by
gene recombination technology in
2004,

-Planned to be on the market in 2009

Source: Suntory’s bom
YIS M
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Sails Ranking in the World(2008)

1 Ffizer LSA 44 174
2 SanofkAventis France 40, 304
3 Glaxo Smithkline Britain 37,705
4 MNovartis Switzerland 35,647
5 Roche Switzerland 33,2497
17 Takeda Japan 12,721
14 Astellas Japan 4,336
21 Eizal Japan T.275
22 Craiichi Sankyo Japan 7.2

source:; Kokusai lyakuhin JJoho, Kokusai Shogyo Publishing

JBAE::

ik

Japanese Block basters

10 products among top50 sales of the world Pharmaceuticals
are Japanese Pharmaceutical company's origin.

Crestor HyperlipidemiafStatins ShionogitAstraZeneka 4,103
Actos Type 2 dia betes TakedalLilly 4,063
Elopress Antihy pertensive/ARE TakedarAZArmirall 3,769
Aricept Alzheimer EisairFfizer 3,438
A bilify Schizophrenia Otsuka/BMS 3,312
Takepron/Prevasid  Anti-ulcer/PFI TakedarAhottTAP 3,241
Cravit MNewguinolones CaiichiSankyo- J&JfSanofi 2 852
Pariet Anti-ulcer/PFI EisalfJ&l 2714
Harnal Alfuzosing a-blocker Astellas/Behlinger 2,640
Clmetec Clmesartan  Antihy pertensive/ARE DaiichiSankofForest 2,342
B A

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

Total:400 Pharmaceutical Candidates

99

206

49

Derived from
Bic—venture

B Developed by
Bio—venture
aquisited

B Derived from
non Bio—venture

Self Developed

Saurce: Hitotsubashi University working paper (Takatori et.al.)

Overseas presence of
Japanese pharmaceutical companies

JB A

i v i

w7 | 1990 1985 | 2000 | 2005 2006
USA 22 34 51 67 65
Britain 3 9 23 27 29
Germany| 8 20 15 18 16
France | 7 7 8 9 9
China 0 10 20 30 32
Chinese-| 16 18 24 | 18 17
Taipei

Others 35 48 104 T15 122
Total 91 146 | 245 | 284 290

Sourees: Y ano Beonomic Eesearch Instatute M

87
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IrA— AE B EFHEMR (2007E)
G55 A5 AG5 A LSBT R (2007 )
NI HFBEEEMEM (2007F)
ST A BE TR Z0FR (20084 )

A4 - 5 B P (20094E)

OFKEEICELMEE TCOMBI S FE
FS5 Y AZAIS5(2
L HR— L (20054E) . PE LB (20074F)
ST A HAR—IL (20044 ) - b B L35 (20074)
FARSYE AR AR (20038F) , PELEHE (20094F)
O o PE L (20045F)

JB A
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Recent Alliances between Japanese
Biotech and Pharma (1/3)

Apr, 2011 | Prism BioLab Esal Compound Tor anti- Alliance far
cancer develapment and
sales
Mar, 2011 | OncaTherapy | OND Peptide vaccine Allianee Far
PHARMALCEUTICAL {cancer) development and
sales
Do, 2000 | Grcalys Bristal-hyers anti-Hiv agent ¥2A0hill_Alliance Tar
BioPhamma Squibb development and
sales
Dec, 2010 | RaQqualia Elilly Pair-rollavier Alliance far
development and
aption
Sep, 2010 | TS Sclence TakaraBlo Therapeutic antlbody | Business transfer
{artl-cancer:HF10)
July, 2010 | Arigen Centaur herpes therapeutic Alliance far
Pharmaceuticals development and
sales
S A

Recent Alliances between Japanese
Biotech and Pharma (2/3)

92

Aug, 2000 | UMN Pharma Astellas Production technology | Alliance for co-
Tor InfMuenza vaccine | development and
[ sales
Aug, 2010 | CytoPathlinder Takeda DLl Screening Research
technalogy Collabworati oy
Aug, 2010 | RaQualia Pharma | Maruishi Small molecule (pain) | Alliance for
Pharmaceutical development and
sales
Feb, 2010 | Evec Astellas Fully human antibody | Option
Jar, 2000 | LTT Biophama Asahikasei DEs R&D Collaboration
Pharma [
Sep, 2008 | REGIMMUNE Astellas Vaccine platform Research
technalogy Collatkrati on
Feh, 2009 |Perseus Fuji Film Antibody production | ¥1.4bi. M&A
Prateomics technalagy
Feb, 2009 | QneoTherapyy Shlonog Peptide vaccine $200dl. Alllance
{carncer)
JBA
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Recent Alliances between Japanese
Biotech and Pharma (3/3)

Jan, 2008 | aRigen Taiho Small molecule (peptic | ¥10bil. Alliance
ulcer disease)
Dec, 2008 | Chiome Biosclence | Chugal Antibody production | Research
technology Collaboration
Oct, 2008 | Evec Boahiringer Antibody production C55mil. Alliance
Ingelheim technology
Sep, 2008 | SEI Biaotech Medimmune Therapeutic antibody | Alliance for
(autoimmune disease) | development and
sales
Sep, 2008 | ¥'s Therapeutics Kissei Therapeutic antibody | Alliance for
{Malignant development and
Mesatheloma) sales
Aug, 2008 | SymBio Eisai Small molecule (non- | ¥40bil. Alliance
Pharmaceuticals Hodgkin's ymphomaj
Feb, 2008 |LivTech Kyowa Hakko Therapeulic antibody | Alliance for
Kirin {Iver cancer) developmemnt and
sales
SBA
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