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NSTDA Board
(chaired by the Minister of Science and Technology)

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

: Technology Management Center
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__Personnel _  _Mandate by Law.

NSTDA-Personnel

< B.Sc. 107 (5%) Ph.D. 354 (16%)

B.Sc. 892 (41%) M.Sc. 819 (38%)

Staff 2,172
As of May, 2007

RD&E

Human Resource
Development

Technology Transfer

Infrastructure
Development
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Medical Biotechnology

Sensors/Diagnostic kits
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Genomic Medicine
Emerging/Tropical diseases
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BIC)TEC~F _ -
Thailand location

©Total area = 514,000 sg. km

RN ~ 5%36™-20°27" North latitude

.
Chiang Mai

THAILAND
(SIAM)

139 National Parks
59 Wildlife sanctuaries s
41 Non-hunting areas
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Species richness of Thailand
ca7-10 % of the world's
described species

World = 9,8201
Thailand = 980

Plants
World = 250,000
Thailand = 12,000

Mammals
World = 4,260
Thailand = 282

Thailand —

Fungi

World = 80,000

(Expected No. = 1,500,000)

Thailand = 6,000
(Expected No. = 150,000)

Other microbes

World = 84,000
(Expected No. = 1,600,000) 3
Thailand = 300 ";&;,,5 P
S~ (Expected No. = 100,000 w’“ﬁ*,ggps g,
BIOTEC B il R
&0 R G e

-
0
th
\
_|
z
B
z
g



L]
Kunming

MYANMAR
(BURMA)

THAILAND
(SIAM)

7-10% world

Bangkok SOUTH CHINA
- - = hd SEA -
biodiversity B Junction between
ANDAMAN 3
SEA GULE OF Himalayas and
Malayan peninsular
Phuket —)
island
SOUTH CHINA
SEA
SARAWAK
INDIAN oe @\SINGAPORE
OCEAN & BORNEO

& Neighbor

Version 2

Digital map by www.phukhao.com
siangehai@mail.com @ Copyright 2005

Ll
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Timeline of BIOTEC Biological Resources Research Program
e

93 95 97 00 02 07

T

nEst. Bioresources

Technology Unit
aBCC became

Bioresources Center

Est. Information Systems Lab

nEst. Ecology and GIS lab
nEst. Enzyme Technology lab

Est. Phylogenetics lab
Est. Fermentation, Bioassay and Chemistry labs

Est. BIOTEC Culture Collection (BCC)
Established Biodiversity Research and Training Program ﬁ
Initiated surveys & isolation of microorganisms -




BCC

BIOTEC Culture Collection \S SEARCH g QUICK ) CART
- "\ OroER

About BCC

BIOTEC Culture Collection

Deposit of Strains

BIOTEC Culture Caollection (BCC) was established

in 1996 at the MNational Center for Genetic

Engineering and Biotechnaology (BIOTEC), Mational

science and  Technology Development Agency

(W=TDA) to suppart the national biodiversity palicy

'ﬂ%_ in consereation and sustainable use of microbial

o oo tesources in Thailand. The principle practice of the

= collection is to preserve and collect microbial

“ke cultures isalated in Thailand and the accompanying
data in a standard system.

BCC Services

| Currently, BCC  holds  ower 16,000 micrabial
isolates, majority of which i fungal samples
M izolated from insects, decayed wood, plant seeds,
fresh water, =oil and leaf litter, lichen, and alkaline

sources. Almost all strains in the collection are cryopreserved at —80°C waiting for screening of
bioactive compounds and enzymes. Freeze-drying or storage over liguid nitrogen vapor is used for
safe, for strains with special characteristics such as those that produce bioactive compounds,
and for safe deposit strains. Duplicate caollection of safe deposit strains and strains with special
characteristics is held at a different location.

Online Catalogue

- b
Download Forms i Strain data as well as data regarding storage and supply of cultures are recorded in computers
using a program called Microbial Infarmation Management System (MIME) developed by BIOTEC
staft. The program allows rapid searching and retrieving of infarmation relating to the cultures BCC

holds.
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BIOTEC Bangkelk
Herbarium
(BBH)

Address:

BIOTEC Bangkok Herbariurm,
112 Thailand Science Park,
Paholyothin Road,
Klunghl, Klong Luarnig,
Pathiurnthani 12120, Thailand

Tel: 662-53640666-94 ext. 3700
Fax: 662-5646707

E-mail: herbarium@biotec.or.th or &2

http://www.biotec.or.th/bbh/

The BIOTEC Bangkok
Herbarium (BBH) was
established in 1999
and is registered with
the New York
Botanical Garden
(NYBG)
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Humger O| MICroorganisms preserveg at !!!

Type Total
Algae 201
Bacteria 5,091
Fungi 20,939
Yeasts 1,524
Total 27,755

Algae, 0.72%

Yeasts, 5.49%\

Bacteria, 18.34%

Fungi, 75.44%/
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sioTeC! PRODUCTS

Cordyceps sinensis Extract

For Energy and Endurance
"You Could Feel Like a Champion
in 30 Days“
"Discover how you can improve your Stamina and Endurance with the
natural source for energy in Cordyceps."



https://secure.marketserv.com/phf/shop/default.asp?qty=1&product=1860&command=Add+to+Cart

What is an insect (pathogenic) fungus ?

Cuticle invasion .

Infection j

% e ~ Mycelium
ﬁ Parasite Producing
insect’s remain - source of food) metabolites
v

*To inhibit insect’s immune system

< *To act as antibiotic against
competing microorganisms)

*To modify insect’s behavior
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BIORESOURCE SCREENING PROGRAM (ADDED VALUE) |

Bioassay Bioorganic Chemistry
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® Isolated from seed of Entada persetha dpazin
® Novel compound: Hirsutellone F
® Anti-mycobacteria (MIC 3.12 microgram/ml)

® Anti-malaria (IC, 4.2 microgram/ml.)

Hirsutellone B-unit Hirsutellone A-unit

¢ HH O H

Hirsutellone F

Isaka, M., W. Prathumpai, P. Wongsa & M. Tanticharoen. 2006. Hirsutellone F, a dimer
of antitubercular alkaloids from the seed fungus Trichoderma species BCC 7579.
Organic Letters 8(13): 2815-2817.
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Number 10

RESEARCH
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' ¥ how to subscribe )
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Subscribars are invited o view the full lexd of these alides. ACS Publicalions offars
free access lolhe abstrads of these artides and all articles publizhed in ACS Wab
Editicng and the Archivves. Mon-subsonbers may vies the absiracds of purchase the

articles. Most-Accezsed Adides from all ACS Journals

 In search of cycloxygenase
Inhibitors, anti-Mycobacterium
tuberculosis and anti-malarial
drugs from Thai flora and
microbes.

Pharmacology and Therapeutics
2007; 115: 307-351.

2004 Jan-Dc

Copyright & 208 Amerhian {hemdcal Socsety

ACS PUBLICATIONS
PG QLALITY. HEGH PMPACT

of
CHEMICAL (""'""—" | Most-Accessed Articles: October-December, 2005

Development of a Coordination Chemistry-Based Approach for
Functional Supramolecular Structures

Glannaschi, N, C.; Masar, M. 5., 1I; Mirkin, C. A

Aocoss Ahsirad

GConfinement of Metal Complexes within Porows Hosts: Development of Functional Materials
for Gas Bimding and Catalysis

Wilbes, L. L., Borovik, A S

Aocopss: Abstrac

Available online at www.sciencedirect.com

= Pharmacology
ScienceDirect
. - Tht:rapeuncs
ELSEVIER Pharmacology & Therapeutics 115 (2007) 307 - 351 —
wwwelsevier.com/locate/pharmthera

Associate editor: L. Ballou
In search of cyclooxygenase inhibitors, anti-Mvcobacterium tuberculosis
and anti-malarial drugs from Thai flora and microbes

. N . . b . . b b
George A. Gale®, Kanyawim Kirtikara ™*, Pattama Pittayakhajonwut ", Somsak Sivichai ",
= b o~ - b - r . b
Yodhathai Thebtaranonth °, Chawanee Thongpanchang °, Vanicha Vichai
* King Mongkut's University of Technology Thonburi, School of Bioresources and Technology
Conservation Ecology Program, 83 Moo 8, Thakham, Bangkhuntien, Bangkok 101 50, Thailand
® National Center jiar Genetic Engineering and Biotechnology (BIOTEC), 113 Thailand Science Park
Paholvothin Road, Klong 1, Klong Luang, Pammtani 12120, Thaifand

Abstract

Malaria continues to be a major infectious disease of the developing world and the problem is compounded not only by the emergence of drug
resistant straing but also from a lack of a vaccine. The simation for wberculosis (TB) infection is equally problematic. Once considered a

e’
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& Miraikan

National Museum of Emerging Science and Innovation, Japan
(Miraikan) used content from BIOTEC’s research on bioactive
substances from Thai insect pathogenic fungi for an exhibition entitled
“Science News! from Asia - Power of Asia, Power of Science” on 2

June - 2 September, 2007
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Screening for compounds against insect pest and plant pathogen

Evaluating fungal extracts
first in insect cell lines

Plant pathogens

i

?""

Magnaporthe grisea causing
Se. = Spodoptera exigua rice blast disease
Sf9 = Spodoptera frugiperda S
pupal ovarian tissue cell line
C6/36 = Mosquito larvae, Aedes
albopictus cell line

i

gi

Curvularia lunata causing dirty
panicle disease in rice and
sorghum, and leaf spot
disease in gladiolus

In Vivo testing

1. Myzus persicae (aphid)
2. Bemisia tabaci (white fly)
3. Thrips palmi (thrips)

4. Spodoptera exigua



http://woodypest.ifas.ufl.edu/images/flwrthrp.jpg
http://www.cs.ualberta.ca/~games/aphid/gifs/aphids.gif
http://images.google.co.th/imgres?imgurl=http://www.harrylawson.me.uk/Pestsanddiseases/images/CabbageWhiteFly.jpg&imgrefurl=http://www.harrylawson.me.uk/Pestsanddiseases/pests.htm&h=278&w=350&sz=13&tbnid=OG7iWgRyHavA7M:&tbnh=92&tbnw=116&hl=th&start=4&prev=/images%3Fq%3Dwhite%2Bfly%26svnum%3D10%26hl%3Dth%26lr%3D
http://images.google.co.th/imgres?imgurl=http://pestdata.ncsu.edu/cropprofiles/docs/Graphics/KYbeetarmy.jpg&imgrefurl=http://pestdata.ncsu.edu/cropprofiles/docs/kypeppers.html&h=205&w=300&sz=29&tbnid=ZOqn8KeUo27E4M:&tbnh=75&tbnw=111&hl=th&start=11&prev=/images%3Fq%3Dspodoptera%2Bexigua%26svnum%3D10%26hl%3Dth%26lr%3D




Microbial Information Management System

Applications (Clients)

MIMSmM MIMScc MIMSfe || MIMSba | | MIMSenz
Server 4

Network

MIMScc/Specimen

BCCMo. | 9895 [~ Hazandous sample [ Catalogue Depositor : [Prasert Srikittikulchai - Uszi s mifindinady - |
Driginal code: [PGI DOES7 Status: [ R Deposit date ¢ [28-Nov-2001 =]
Scientific name; |><_l,l|alia zp. =1 Culture’s Charactenstic

Temparary name: |
Substrate: [wiood - 4 [=]

Habitat: | -]

Location: |D0i Inthanon Mational Park, gnanssdesndinagiunuud, , |, aale, mmves T

Culture’s Description

Sublocation:  [Mae ¥a waterfal =1
Collector. Isolator and Identifier
- Growth Conditon ——
» —— - = = N
[Prasert Srikittikulchai (us_v | [Collect 2| | it e [
| ] [lsclate | 25-0ct-20M Incubation Time: IT Days
| || || Tranzfer Time: Days
- .
pH: .
| ] MIMSba / Anti Fungal
Medium: |- =
Culbure's group: |><y|ar\aceae j Culture's fﬁpp-licalion {NTI HWG
r Type strain Type strain reference: | j | G
™ Reference strain Fieference strain reference: | j Teskt date : |18-Sep-2[|[|3 |j Screening result
History Designation Result due date : |19—5&p—2E|E|3 |j Activity result
Testor : [Pacharee Maithip =l v Inactive [ Moderate active
Image Management | Mote : ”~

[ Weakly ackive [ Stronaly active

safimu 14| 4| 19072 b | »1[p| ann 19186

IC50: | Unit : Jug/ml.

Status : |Du:une j

j %| Repeat No. ll—;[ Clear Result
BID-I-ECj J-C, Screeni I ¥iew User History




BIOTEC-

NITE MOU Signing, Feb 2005 Workshop in Thailand Oct 2004

Joint publications

Joint publication
1.

Yukphan, P., T. Malimas, M. Takahashi, M. Kaneyasu, W. Potacharoen, S. Tanasupawat, Y. Nakagawa, M. Tanticharcen and Y. Yamada. 2006.
Identification of strains assigned to the genus Asafz Yamada et al. 2000 based on 165 rDNA restriction analysis. 1. Gen, appl. Microbial,
Yol 52 {4): 241-247,

Takahashi, M., P. Yukphan, Y. Yamada, K. Suzuki, T. Sakane and ¥. Makagawsa. 2006. Intrageneric structure of the genus Giuconobacter,
analyzed by the 165 rRNA gene and 165-235 rRNA gene internal transcribed spacer sequences. 1. Gen, &ppl, Microbiol, Vol 52 {3): 187-
193

Malimas, T., P. Yukphan, M. Takahashi, W, Potacharoen, 5. Tanasupawat, . Nakagawa, M. Tanticharoen and ¥, Yamada. 2006. Heterogeneity of
Strains Assigned to Gluconobacter frateuriiMason and Claus 1989 Based on Restriction Analysis of 165-235 rDNA Internal Transcribed
Spacer Regions. Biosci. Biotechnol. Biochem. Yol 70 (3): 634-650,

Yukphan P., T. Malimas, ¥, Muramatsu, M. Takahashi, M. Kaneyasy, W, Potacharoen, 5. Tanasupawat, ¥, Makagawa, K. Suzuki, M, Tanticharoen and .
Yamada, Ameyamaea chigngmaiensis gen. nov., sp. nov., a polar-flagellated and acetate-oxidizing acetic acid bacterium in the o-|
Proteobacteria. Int. 1. Syst, Evol. Microbiol. (submitted)

Yukphan P., T. Malimas, ¥. Muramatsu, M. Takahashi, M. Kaneyasu, 5. Tanasupawat, Y. Nakagawa, K. Suzuki, W. Potacharoen and Y. Yamada.
Fanticharoenia sakaeratensis gen. nov., sp. nov., a new osmotolerant acetic acid bacterium in the o-Profeobacteria. ). Gen. Appl.
Microbiol, (submitted)

‘” Department of Biotechnology, National Institute
*of Technology and Evaluation (DOB-NITE)

Joint research on taxonomy of acetic
acid bacteria, xylaria and yeast, 2005-

2008

More isolates, new
species found

HRD through exchange of
researchers and experts

womcan | Lot T aaisiok

7
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Vinh University, Vietham

Joint research & HRD on insect
fungi, July 2007'2009,

BIOTEC organized the Training Course
for 27 lecturers and technicians from
Vinh University, Oct 2006

Institute of Tropical Biology, Vietnam

FE

-
s

| “‘Illlll

Joint research & HRD on insect
fungi, 2006-2007
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Starter culture for fermented meat

~—y

Nham Biotech Co. Ltd.
Vicchi Consolidate Co. Ltd.

7
sioTecC!



“Uaiih...

nauun lucnel...

' = C3 A - > o ) .
sramaulsiirnudonsinmiu | TildAoudauhgaundlawineie ‘ TsAnudpa T dsignunilauieg |

g
FriluiuA e

lnonnusaaiiavasguediiiugirmnssa waavnluladdaniwwisena

é— ‘j;j," Favmindlan : USEN As0iugdana A0 27wy o sousids v

2 Wr0F IR 1B ANH AR IR agomme 10170 Toa. (02) BRO-7340-6 Tnass (02) BE9-7349

j
BlDTECﬁ

amember of NSTDA



Access to Biomaterials
vs Benefit Sharing

* Biodiversity vs biotechnology
* I[P vs local rights
e Collaboration and partnership

» Sharing benefits, values of
genetic resources, institutional
arrangements, Capacity building

Monetary vs non-monetary

7
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Bioresources management at BIOTEC

0 Established Dept. of Business
Development and BioLaw (IP lawyers and
techno/business analysis personnel)

0 Developed Material Acquisition T s
Agreements (MAA) WaMNUGIEmSIAGaLAaandam

0 Developed Material Transfer Agreementsgi iy
(MTA) |

0 Guidelines for Movement of Biological
Materials

j
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Bioresources management at BIOTEC
BIOTEC Guidelines

A All access to biological material must comply

with all applicable laws and regulations

aim
de

norted microbial resources should be

nosited at BCC (BIOTEC Culture Collection)

Q Transfer of biological material from BIOTEC

must be accompanied with a MTA

7
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NUTRITIONAL DIETS OR MEDICINAL PURPOSES

A VO Y
W v

CONSUMED A SMALL PORTION
OF THE FRUIT/BARK

COMSUMED ONLY FEW
SPECIES

CERTAIN TIME: BREEDING
SEASON OR SICKNESS

7
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CHIBA BRIVERSITY

?’#.‘k#

CENTRE
NATIONAL DE
GEMOTYPAGE

National Institute of

Advanced Industrial Science and Technology (AIST)
BUTHEA EERGESHER

JHIJEIDO
> NOVARTIS

C—*D

| prime
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j
sioTeC)


http://www.ibt.ac.vn/main.html

Background of the collaboration with NOVARTIS

The President of Switzerland and CEO of NOVARTIS came
to Thailand and invited the Minister of Science and
Technology to visit NOVARTIS

June 04

Sept 04

Jan 05

March 05
sioTeCy

BIOTEC's Director visited NOVARTIS in Basel
with the Thai Minister of Science and Technology

Novartis team visited BIOTEC at Science Park
First draft of proposed Term Sheet for a
cooperation agreement between

BIOTEC and NOVARTIS

Finalizing the Term Sheet



Background of the collaboration

31 March 2005 MOU signing and press conference

¥l
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Aims clearly established from the beginning

From BIOTEC, NOVARTIS was interested In:
-Microorganisms to be evaluated in drug
screening program at NOVARTIS

-Pure characterized compounds from BIOTEC's
library and newly characterized compounds that
are novel

Service fees and milestone payments were agreed upon

What BIOTEC was searching for:

-Enhance capability of bioresource utilization to
the next level by partnering with an experienced
organization in drug discovery and development
-Capacity building of its human resources

sioTeC!



MODE OF OPERATION: EQUAL PARTNERSHIP

A joint steering committee between BIOTEC
and NOVARTIS has been established.

The committee consists of an equal number of
members from both sides.

The committee has two co-chairpersons from
BIOTEC and NOVARTIS.

The committee meets every 6 months

1
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Capacity building through training

During the 3-year collaboration period, NOVARTIS
provides 9 training slots of 3 months each at
NOVARTIS labs

Five have completed training (4 PhDs, 1 MSc)

IS -

Chemistry lab Screening lab  Microbiol lab

7
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Post-training activities at BIOTEC:

Modified existing assays to increase performance/
throughput

Introduced assay quality assessment and validation to
the process of assay development

Set up a microbial extract management system (enable
sample tracking & liquid handling automation)

Set up a chemical screening system using automated
HPLC

Acquired and installed an HPLC-MS-MS as part of a
chemical screening system

.
sioTeC)



Capacity building through training

A microbiology expert traveled to Thailand for two short
training periods

Objective: Develop isolation and identification skills of
Thal scientists




Strenﬁthenina caEacit¥ of BIOTEC

Improved diversity of the BIOTEC Culture
Collection by adding a new group of
microbes, Actinomycetes

v] Over 2,000 Actinomycetes from 25
genera were isolated from Thailand

V] Twenty seven isolates are likely to
nelong to new species or new genera

V1 A manuscript describing a new species f} —
was generated { S

.
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Additional benefits
G

« NOVARTIS expert was invited to BIOTEC three more
times. Currently he is in Thailand for 1 month to run a

2-week workshop on experimental design

« An MSc staff is enrolling in a PhD program in Thailand
with the expert from NOVARTIS as a co-advisor

.
sioTeC)



Asjan Consortium for. the: Consenvation and

Sustainable Use of' Microbial'Reseources (ACM)

.
siIoTEC)

Institute of Biology

Mongolian Academy of Sciences “

Institute of Microbiology
Chinese Academy of Science

Research Institute of Science

12 member countries:

Cambodia, China,
Indonesia, Japan,
Korea, Laos, Malaysia,
Mongolia, Myanmar,
Philippines, Thailand,
and Vietnam

ACM commenced in
2004



Aims of ACM

Framework for international cooperation to encourage
microbiological research projects

Development of microbial resources characteristic of
each country

Construction of mechanisms for academia and industry
to utilize microbial resources

Establishment of a BRC network

Establishment of international standards for biological
material transfers and benefit-sharing

Improvement and sharing of standardized techniques

siI0TeC]



Activities of ACM

Action plan

« Annual meeting

* Information exchange through
seminars and workshops

 Promotion for public acceptance
and social infrastructure

Task Forces

I—I—I

Biological Information Human Resource Management of
Management Development Material Transfer
Chair: Dr. Ken-ichiro Chair: Prof. Indrawati (MMT)

Suzuki Gandjar Chair: Dr. Tanit
(NBRC, Japan) (University of Indonesia) Changthavorn

’
sioTeC)

(BIOTEC, Thailand)



BIOTEC’Ss roles In the Taskforces

$—1—$

Biological
Information
Management

Human
Resource
Development

\

\

Construction of
a Prototype of
Common
Database for the
Network among
Member BRCs

Regional and
domestic
trainings

Management
of Material
Transfer of
Biological
Resources

(MMT)

\

\

\

BIOTEC is seen
as atraining hub

Development of
MMT Guide

BIOTEC is a
mirror site of the
database

\

BIOTEC leads
the taskforce

si0TeC!




CAPACITY BUILDING program for neighboring countries

Establishment of Regional Training Center in Biotechnology

.
sioTeC!

in Biotec‘h_nology

e Launched 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 workshops, short courses, research
training, scientific conferences, etc.



o Neghoor |

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

e Operating since 2001, targeting
Cambodia, Laos, Myanmar and
Vietnam. Pacific Islands were
added in 2005 with special funding
from the New Zealand Gov.




A ————.
Lessons learned through collaboration
Y

Start building-up research capability before entering into
negotiations

Set-up realistic and clear expectations from the beginning

Set-up both short and long-term benefit returns in various
forms

Aim for capacity building via training and technology
transfer, which are more valuable than monetary
compensation

Honor the agreements and collaborate in good faith
Build-up trusting relationships among parties

1
sioTEeC)
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Thank You

113 Paholyothin Rd., Klong 1, KlongLuang, Pathumthani 12120,
Thailand

.
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