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FILLING THE GAP & BUILDING S&T STRENGTH

R&D

hnology Intensive
Intéive




Framework of S&T Development for the Thai Economic and Society
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Core Technologies :

1) ICT
2) Biotec_:hnology Core Enabling
3) Material Technology Technologies | enyironment

4) Nanotechnology
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NSTDA ORGANIZATION

(established by a special law in 1991)

NSTDA Board
chaired by Minister of Science and Technology

" NSTDA

BIOTEC MTEC

" NECTEC |

NANOTEC

NSTDA : National Science and Technology Development Agency
BIOTEC : National Center for Genetic Engineering and Biotechnology
MTEC : National Metal and Materials Technology Center

NECTEC : National Electronics and Computer Technology Center
NANOTEC: National Nanotechnology Center

T™MC . Technology Management Center

E Tvc




National Science Wel C O I I l e
and Technology
Development

to Thailland Science Park

The first technology hub for Thailand is now ready
to serve the country with its world-class facilities and pool of talented people.



OPERATION PLAN

« 3 Operation Phases:
. Build up Critical Mass in R&D
1. Bring in the Private Sector (Current Stage)
lll.  Grow the Park into a Community

e Opened Iin 2002 with Completion of Phase |
Construction




PHASE |

Build up Critical Mass in R&D:

Use NSTDA and its National R&D Centers as
The Flagship (Anchor Tenant)

Over 600 full-time researchers with post graduate
degrees

Approx. 300 Ph.D.s & increasing at around 10%
annually

Available services incl. joint & contract R&D




PHASE Il

« Bring in the Private Sector

— Harvest from what NSTDA has to offer (Phase |
Investment)

— 60 Tenants

— ~500 Employees with ~300 personnel in RDE
— ~400 Mil. Bahts Direct Revenue/Yr (USD 10 mil)

— ~1,000+ Mil. Bahts Multi-Source Revenue/Yr
(USD 25 mil)




FROM THAILAND SCIENCE PARK TO

BIOPARK (PHASE III)

e Expansion from Thailand Science Park,
covering the area of 124,000 sg. m.

e Additional investment of USD 50 mil

* To be completed in 2009 with BSL-3 facility,
additional incubator space.



SAMPLE OF TENNANTS IN BIOTECHNOLOGY

* Health Concepts International Co.

e Stem Cell for Life Co., Ltd. (to develop a cord
blood bank facility)

* 3 multinational companies in pipeline (1
Japanese + 2 American)

* Thal Traditional Medicine and Natural Products
Development Center

e PSB Test (Thailand) Co., Ltd., (Singaporean
subsidiary)




Positioning

Research Collaboration
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RESEARCH UNITS

Central Research Unit
Thailand Science Park

Marine Biotech
Chula Univ.

Rice Gene Discovery
Kasetsart Univ.

Peat Swamp & Tropical
Rain Forest
Royal Forest Department

Cassava/Starch R&D
Kasetsart Univ.

Medical Biotech
Mahidol Univ. and
Chiang Mai Univ.

Biochemical Engineering
/Pilot Plant
KMUTT

Shrimp Molecular Biology
Mahidol Univ.




New Technoloqgy

Multidisciplinary

Genetics

Proteo- Marine Sciences

mics Med.Tech

\‘ Pharmaco-
N Biology genomics
Bioinfor |Elochemistry Biotechnology
matics Sl Q% Molecular Bio.
Food Sciences and T Genome&
Post Genome

Aqgricultural Sciences

nanobiotechnology




HUMAN RESOURCE DEVELOPMENT

M.Sc. Program in Bioinformatics

« The 1st M.Sc. Bioinformatics in Thailand, started In
2003

e The 2-yr program includes 6 months internship In
bioinformatics lab in Thailand and overseas (UQ In
Australia, U of Washington in the US, NUS in
Singapore, DTU in Denmark)



Thailand Single Nucleotide

Polymorphism [SNP] Discovery

Centre National de Genotypage, France and BIOTEC,
Mahidol U., Chulalongkorn Hospital and Rachanukul Institute,

Department of Mental Health, Ministry of Public Health

G T TTCTGTIGGCHG I GG T C GGG AGCACAGGCOUT T GO GTETGCOCGAGTGCCA R
GCEGAGGGCACCGCCTTCAGGAT GEGAGGC T GTGCAGGAGOGEECGEGGCCEGEGET GGEA
GAGTGAGCAGGCGGGCTTTGGEEEAGGAGHGCGET GCT GCT GTTEGAT GACAT A AT
GECeGAGE T GEAGH T GET G CGEAGGAGGAGGGUCT CET GEGAGUGEGUGEHEAGGEA
GGCCCAGCCCCGACAGCAGGCT T GCCT GGCCCTEGGCCCAT GACCCCAGAGTC
TeCACTEGAGGAGUCT GCTCGCOCGTTCAGHGTGGAGCT GGAGCCOGGTTAATGCCCA
AGCCAGGAAGGCCTTTTCTCGGCAGCGGGAARAAGAT GGAGCGGAGGCGUCA R GCOC
CCACCTAGACCGCAGAGGUGCOCGTCATCCAGAGUGTCCOUT GGUCTTCT GGGCCA R
TrceTrTATTCGCAAMCCACCCCCAGATGTCAGCCCTGATCACT GACGAAGATGAAGH
CATGCTGAGCTACATGETCAGCCTGGAGEGTGEGGAAGAAGAGAAGCAT OO TYTTICA



ThalSNP Database Project

Chromatogram Data from other
Traces sources

4

0 Web Interface

Disease assoc.
Clinical data

Sequence Variation

Polymorphism




SNPs from different Populations
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Automatic SNP Discovery
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Genome Sequencing/
SNP Genotyping

Clinical Data
Epidemiological Studies

Specimens [blood, tissues]

Gene Discovery /
Function

Bioinformatics




Biomarkers for Osteoporosis

« 10 candidate genes

« SNP [each gene] from pubic
database

 Pooled DNA samples from
osteoporosis and non-osteoporosis
group [not less than 55 yrs-
postmenopausal]

 Determined allele frequencies

« If any difference, check individual

genOtyplng W Hw 909 dunaalfoieaan
e Use artificial neural network to

Integrate the data of SNPs and

clinical factors for the prediction of

osteoporosis




Biomarkers for Osteoporosis

« Validate on association of marker
genes

* Individual genotype from 20-40
yrs old [203] &

 Adverse alleles on marker genes
showed lower BMD than no é‘v&
adverse alleles group

 Found association of marker Q
genes —genetic testing at younger

age for prevention



Highlight on Publications

nature i NEW ENGLAND

Vertebrate  SERN JOURNAL of MEDICINE

immunity

ESTABLISHED IN 1812 JANUARY 27,2005 VOL 352 NO4

Probable erson-to-Derson Transmission
of Avian Influenza A (HON1)

Nature (8 July 2004):  Emerging Infectious = New England Journal of
Genesis of a highly Disease (July 2005): Medicine (27 Jan 2005) :
pathogenic and Influenza A H5N1 Probable person-to-person
potentially pandemic Replication Site in transmission of avian
H5N1 influenza virus in -~ Humans. influenza A (H5N1).
eastern Asian



Highlight on Publications

Crystal structure of dihydrofolate reductase from
Plasmodium vivax. Pyrimethamine displacement
linked with mutation-induced resistance

Palangpon Kongsaeree!, Puttapol Khongsuk!, Ubolsree Leartsakulpanich?, Penchit Chitnumsub’,
Bongkech Tamchompoo', Makolm D, Walkinshaw, and Yongyuth Yuthavong™
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"Diapart=mant of Chamistry snd Conter for Protain Stecturq and Function, Facuity of Sciancs, Mahidcl Unevaraty, Rama & Rogd, Bangkck 10400,
Thalland TBIOTEC, Wabonal Snance and Technclogy Devalopement Agency, 113 Pahoiivcihin Road, Klong 1, Elong Luang, athushanl 17120,
Thalland and Wngtitut of Call and Mobgaukar Bickagy, Unsirsity of Ednburgh, ngs Bulkdings, Matiald Road, Edenbusgh EHI 3R, Scoland
Editod by Robart M Sroud, Univarsny of Calrtomia, San Frandaco, CA, and approved July 23, 2005 (racerved for raviem March 3, 200%)
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Pyrimithaning (Pyr) targets dihydrofolate raductase of Plasmo-  mutant strain, had not been determined before, it wis unclear ‘
dfum viva (PVCHER) a3 wall 8 othar malarial parasites, butits o Jygw Pyr binds 1o the actnvé sile and how this binding & alfected |
i antimalarial 15 hampered by the widesprad high resistance. by the resstance mutatiors, Here, we report the stnctunesof the |
Comparisonat the aystal strugtures of POHFRTrom wild-type and 238 resicdue IVDHEFR domain of the bifunctional WDHFR-TS,

the Pyrassistant (3¥21, 5er58 - Arg + Sar-117 - Aen)strain &8 of both the WT and double-mutant 521, in complex with |
complices with NADPH and Pyr or fts analop lacking p-C1 (Pyr2l) - NADPH and inhibitor of either Pyr or Pyr2d, an analog licking |
clearly shows that the steric conlict anking from the sidé chainof — ylye (1 dtom, These structires allowed 18 1o esplore the

AgneT17 Itk mutat enzyme, accompanied by thelossof binding — relivionship between the modisof drug binding and allinities 1o

toSer120,Is malnly respansiblo forthe recuction Inbinding of Pyr. il active site, which are i fum linked with the levels of drig
Pyr2l still etfectivelyinhibits bath the wild-typs and SP21 protaing,  esistance. We show that, although the struciuresof the enzymes
and the x.ay structures of thas complenes show how Pyr20 A5 an the modes of binding ae similar for both arssites. there are

Proceedings of the National
Academy of Sciences of the
United States of America, PNAS

(13 September 2005) . Crystal
structure of dihydrofolate reductase
from Plasmodium vivax: -
Pyrimethamine displacement linked ~ Solubility.
with mutation-induced resistance

Protein Engineering Design and

Selection (October 2005) : A simple
dual selection for functionally active
mutants of Plasmodium falciparum
dihydrofolate reductase with improved



MALARIAL RESEARCH

 Research grants from various international
sources: Medicines for Malaria Venture, WHO,
Drugs for Neglected Diseases, EU, INCO-Dev

 Dr. Sumalee Kamchonwongpaisan, the 1st Thai to
ne named HHMI (Howard Hughes Medical Institute)
nternational Research Scholar in 2005. Award
iIncludes USD 70,000/yr for a period of 5 years




Highlight on Publications

naulre . A
dicin

Mc

20 years of HIV science
A prion probe

Molecular mimicry in
Sydenham chorea

Nature Genetics (1 May Nature Medicine (July 2003)
2005) : A variant in the Original Antigenic Sin and Apoptosis
CD209 promoteris in the Pathogenesis of Dengue
associated with severity of Hemorrhagic Fever.

dengue disease



INSECT PATHOGENIC FUNGI




Highlight on Publications

ACCOUN TS PUBLICATIONS

) Accounte of Chemical Re<earch T ACs PUBLICATIONS
CHEMICAL ‘
RESEARCH

Subzcribars ara invited to view the full leod of these aflides. ACS Publicstions offars

free acoass o lhe abstracts of thaze articles and all artickes publizhed in ACS Wab

Editions and the Archives. Mon-subsoiibers may view the absiracts of purchase the
articles. Mosi-Accazsad Aflides from all ACS Journals

2005: Jan-Jun | Jul-Sep | Oct-Dac
2004: Jan-Diec

1. Development of a Coordination Chemistry-Based Approach for
Functisnal Supramolecular Structures
Gianneschi, N, C.; Mazsar, k. 5., HE; Mirkin, C, &
Ace, Chom. Ros, 2005, 3811), pp 825837, DOL 10 101 arbE0101g
Aocass: Absirad

2. Gomfimerment of Metal Gomplexes within Porous Hosts: Development of Functional Materials
for Gas Binding and Gatalysis
Welbes, L. L., Borowik, & 5.
Ace, Chom. Ros, 2008, 3810}, pp Te5-TT4, DO 10 A0 ard 402513
Aeopss: Abstracd

Accounts of Chemical Research (October 2005 ) : Bioactive Substances
from Insect Pathogenic Fungi. The Review Paper was an invited based on over
100 international publications generated by this BIOTEC bioresources research
team. The article was number ten on most-accessed articles during Oct — Dec
2005.



Public-Private Partnership

BIOTEC-Novartis Drug Discovery Partnership
30 March 2005

S |




Public-Private Partnership

BIOTEC and Shiseido Co., Ltd., Japan
24 February 2005




International Rice Shrimp Genome Research

Genome Sequencing  has been initiated in
Project Thailand in 2003.

e Establish and characterize
ESTs from diverse cDNA
libraries to increase
coverage of P. monodon
genes.

e EST consortium: Talwan,
Thailand and Japan




CAPACITY BUILDING program for neighboring countries

Establishment of Regional Training Center in Biotechnology

Consultative Meeting onth

Training

wOWING L

—

e Launch in 2004 as a result of the UNESCO
Consultative Meeting on the Establishment of a
Regional Training Center in Biotechnology

* Attract partners to support and co-organize
training workshop, short course, research
training, scientific conferences, etc.




Regional Training Center in Biotechnology

« HRD Program for Neighboring Countries

* Regional Training Workshops and Short Courses

Past and present funding organizations and partners

ASEAN FOUNDATION

+ Governments of Thailand, New Zealand, France.

Upcoming activities:
1. HRD Program for Neighboring Countries (starting June 2006)

2. Workshop on Food Safety and Risk Assessment for neighboring
countries (co-funded by French Government), 6-9 Nov 2006



HRD for Neighboring Countries and Pacific Islands

e Short and medium term training at
BIOTEC laboratories (3-12 months).

» Operated since 2001 targeting at
Cambodia, Laos, Myanmar and
Vietnam. Pacific Islands has been
added in 2005 with special funding
from the New Zealand Gov.

 From 2001-2005, 46 scholarships
have been granted. At least 6 former
trainees are now studying in Germany,
Canada and AIT in Thailand.




BUSINESS AND COMMERCIALIZATION

Shrimp Culture Research and Development Co., Ltd.
(joint venture with Inve Co., Ltd.)

INVE

Advanced Solutions
for animal rearing

Shrimp Biotechnology Business Unit (SBBU) S Ez08 o,

 manufacture and market test kits
for shrimp diseases (YHV, WSSV,
IHHNV, HPV, MBV)

 consultancy for farm management
and disease control
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Loss of Shrimp Aquaculture from White Spot Syndrome Virus

In China, Thailand and Equador

CHINA THAILAND ECUADOR
144,000 Tons [1998]
155,000 Tons [1992] 225,000 Tons [1993] (Thai: 243,800 Tons)

35,000 Tons [1993] 160,000 Tons [1996] 95,000 Tons 1999
80% LOSS @ 29%LOSS (Thai: 230,000 Tons)

45,000 Tons 2000
(Thai: 280,000 Tons)

Saved up to $ us1,000 million by using
kits to screen broodstocks and larvae



JOINT INVESTMENT

* INNOVA Biotechnology Co., Ltd.

L INNOVA
(e) Biotechnology

v



o INNOVA Flu A kit in Laos
INNOVA Flu A kit in Myanmar (on farm)
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“Nucleic acids that enhance the synthesis of 2-acetyl-1-
pyrroline in plants and fungi” patent also been applied in the
following countries, besides the US [25 Jan 2005]

Country Filing date
Australia 25 July 2005
China 15 Dec 2005
Philippines 22 Dec 2005
Thailand 24 Jan 2006
Japan 24 Jan 2006
Vietham 24 Jan 2006
India 24 Jan 2006
France 24 Jan 2006
EPO System 24 Jan 2006




INTERNATIONAL COOPERATION

? EHIBR BRIVERSITY
D D
EV.CNS
‘II
CENTRE
‘ NG MNATIONAL DE
GENOTYPAGE

National Institute of

Advanced Industrial Science and Technology (AIST)
BIUTHEA BEERGESWER

._"clr':l' SRR N

‘ JHI/JEIDO
) NOVARTIS

lmmmnynmgﬁh



SCIENCE PARKS IN THAILAND

Northern Science Park x 3 a;
e Chiang Mai \ §

Northeastern Science Park (2 locations) \\ﬁ
 Khon Kaen and Nakorn Ratchasima
« With 4 Technology Business Incubators

Thailand Science Park (Central)
 Patumthani

Eastern Science Park
e Chonburi

Southern Science Park
e Songkhla
« With 2 Technology Business Incubators




An Emerging S&T City of Thailand

evelopm

D Manufacturing Activities D Industrial Research Activities D Human Resource Activities
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http://www.biotec.or.th

National Center for Genetic Engineering and
Biotechnology ( BIOTEC)

113 Paholyothin Rd, Klong 1, Klong Luang,
Pathumthani 12120 Thailand

Tel:66 2564 6700 Fax:66 2564 6701 to 04



