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LT ELTHREREERINFy—a L7 v a VEBRTRELVOIBRARRE
NEVRBHIBZE LR o720 T, BRNEFTIOMR N —T%2Fy U —2 (LT
FxnN/gavrsyrarx o2 DEXRRT2EMTH D, £DOF BioNET TORRE %
MTHEWEWVWIDNDr. LumDERTH D,
/2. 1 2B v —3 7 TBioNET-INTERNATIONAL O T £ 7 VIR D&/ H B, £
DOBEFTH—R—L LTEFERBRFL, BAD BRC DRFUZT SOV THELW L OFHE
Bdole, MERHXITY F L LTRIMEICRT LW,

@ MARDI DFFZLEIE : MARDI X5 HOPFRHBEEERT TH D, MAEBOHERKR—D
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2—2—2 BHRIVATALARBIUAINVFYy—alL T a O
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ITINT— N L=
Dr. Lum Keng Yeang, Senior Officer, MARDI
Dr. Md. Jusoh Mamat, ASEANET Network Coordinator

HRE . REME, W #JBA)

SWMEF -

@ MARDT IXAM ZARMEICAE L2 P OEBEX Y F U —7 (Bio-NET) ORM 7 V7 #X
Xy hU—2 (ASEANET) D a—7 4 Fx—F—Téh 5, ASEANET F¥/RAS MARDI OBt
MICHY, TDORE » T7ORETIIITCMARDI OB ThHho AL TH B,

@ MARDT SRR b L2V ASEANETDE—BIRE%2 7 TN 7—LVT12H2—4 BIZH
BT DT LR EAFCEMEREOFRAFAOBANLSML TUIT LW & OKE
B MARDI M6 dh o7z, TOLFHBIII~L— T, AV RKRVT FADHRLELT, T
FA P RDT FFR, Ixrv—, T4V, VAR, REFLBRFED
EMBERBYENBNT D70, Y HEMNBMUAKNDO/JBA =2 M PRT B &4t
2. ASEANET #EOFHEZNE LBRE LB T L L L, o, AZ{IKT. 4 ¥
YR, A7 UFEOHEMFELY V=R - =YL LTBMLE,

@ BMEELEJ LA FRRBHEEh, BRRBRLERIZ IR, AREFTIX
IS, AV RRIUT, 4., = Lb—TOEBEELDE ((HEERBR),

@ =BOAMIZ, BIK. MARDI & @ MOU ¥Ef5 DS B OMIEBR A DD HIZ 20 TH
BIDSZLell, L=V TORFAFEFVLLL—VTELTERINF ¥ —
AL a rERBRTRELVOIBRBEREINTENTREFVZTR L2 -72L OF
WEE, MARDI IXERNEFTIICH MBI N—T 2Ry b= 2L L T/A—F ¥ Lipa
L7va k0L DEERIRT2ERTHS, TOBE, 20 ASEANET 2N Tz &
W9 DA MARDI DERTH B,

2—-2—3 T I7EREHMBETICONTDONL—A-IL Y ORE

BWEZei & (L B O MTA OREt
AMF: 199941 0H15H
RS - v L— 7 B3R 52 BA R AT (MARDT)

Dr. Ahmad Zamzam

Dr. Mohamed Senawi
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Dr. Lum Keng Yeang
R - RMEKEE, WA 7 (JBA)

SHBER

WHI Y= L— 7 BEFRBERAT MARDID) ZxtL. 4%, BARL OBEBHITEBN
T, BEFIROBRLTHEEOAIREZ BB L T, ©ERERIAALERBEN TR
MTA 2BAR T AL ENDH D, TOLD  TOHMIOBBE LW LRBLE B2 ),
L=y 7T 727 2R SRS WHT2EONA KA (20 dh L ERILD
FIE) ZBITE. MOSTE (NBD THEA2VY) AMERTTHHD T (FFFIK bWWITEBHH LI L),
INEBBZTHILENRDD EORBUICH D,

MARDI & DRFZEHE /1 & BZEAL H AY MTA DR
AFF: 1999 12H2~4H
RIS - < b 7 R ABAREET (MARDI)
pPr. Lum Keng Yeang, Senior Officer, MARDI

ERE: RIS, #E B JBA

RBEF

YHEY, 5%, ARLOHFEFBHCBNTIE, FEEXOBERLEBABSOAINE B
LT, REABEAAZLARARRELHET RETH D, £OLDITIE, LEOBEIN IR
RADBLCERBERE MMA) *EETCHRTILERDHD, TOLDORMELOHHEL
Lz, | ERBLE GBS A—TVKBR), MARDI R ZhIBEL., S AARELERD
RHERTH L LR oTz,

v UV TEMETCIR (7272 eHERSYS) BT 2EONA FA UV 2ERFTHD
CREFDL BVWICTE D & MARDI X T, ZhAREDOEARL2DDT, FEBIXENLE
TIXBEHIZBERPEZERATIIL2BETITHA ), YFHRIAI VT2 H-oTH#ELY
OLLEND D,

2—2—4 EENH~OEHORE

BRf: 19994108148 7%
#58I5%  TropBio Research Sdn Bhd
Dr. Salleh M. Nor, CEO
Dr. Kodiswaran Kandasamy, Research Manager
R - RERE, Bm F (BA)
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B BABIROBEEE MTA BT 2R E0OB X IC O EHRRBRETI I L2 BN
WZFER L 7=,

TroBio Research(TBR) MPE#% :  Dr. Salleh i & FRIM (ESZZHRMIFIERT) OFTET
H» Y . Prof. Latif (NBD) . Prof. Zakri (UKM) *E LV, TropBio Research(TBR) ®
BRANLIZ & o 12 THBUF LA O ZBMOBMEN 3 S iz L OB H D, TBRIZERM
BETH DN, CEODRENOHER L TEBIIL- LHMELEDbN S,
BEEFEROBEHE MTA) : TBRIXBIE, AARGELMADICEAL THERNOLR
HRBEEZXBPTH D, RBOKELRRA L ML TBR & LT, LBY Ik &
B ESN~HLEL W, 2, = b—U T THHOMEERL > THRLWY, EWNWH Z
EEBALTVWS, BEMLELEORAY Y T 4 —OBERIRBOKREREEIITI -
TVRNS LY, ZORBOERRITIENEZFEMFNOERDr —ARET 4 —L LT
BFUBEZEVY, SHBIER LW,

BARLOWHEFRL: Dr. Salleh iITAXRLEHRFEICHELERP L, TBRIZAKI
YO E bo TR, RARAOREE X—RCHRA CHHAEMBEREEXED D
ZEIZBELBKTH B,

TBR OHFFEHER : SBRICRFZLEN, NEVWARNLR<— FRERIHIRATH -
foo HROANRIIHZ2 04 (O biEL, HLAEHN104) THD, BE, LiCHBM
BIEROSENE @S O~A 7 ara S —ar) #LTW5, TBRiIZ< L —
T DY AT A= (ENBR) ORNPTOME—DSAFRETHS,
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2. BHHAEBIUHREBRA7+0—T v 7HER

2—3 FA

2 —3—14kHE

BEHESESIOHE FHENERLI 141041 78~10A2 2HICHELE, BA
BIEANVFy—aL s va  ORERVEREY - MEWMOBRRICT —~< 2/ &5 %
BRNENWDS FEHTWENR, FORMBIIRLRWIAMAZELLBERRXRTHZ L. BX
VHBORREF v 7352 L2 BNCBROH LHFBEB LML,

Faura RKEHM :
ARF: 1999%10H19H
[E#k#& : Dr. Pipat Patanaponpaiboon, Head, Plant Ecology Research Unit,

Department of Botany, Faculty of Science, Chulalongkorn University
Assoc. Prof. Dr. Wanchai Phothiphichitr, Dean, Faculty of Science,

Chulalongkorn University

EAEME  FHEICEBEHM L/=1% Dr. Pipat L E# L7z, Dr.Pipat (A ODA 7V x
FCRATABRROEYEHEERICBT 2R M REELE LTEY LERET
HYIKBFMEEERIKFEHR., “EARBRERFHBR EERPERS, FMICBVTR
Dr. Weerachai QBG &, Dr.Sutat BIOTEC BIFTE & BWERMBRIEh TV A,

FEHIRT —< 135 AOIEE (ELHE44 §LRE14) T ERARNLTVDS, £0
{thBF AT —< & LT Mango tree \IZX3 2 Y A b BHY TOHEHELHREL T35,
Climber Plant (BYEHE#) D7 —F U TITIXHANVECEIRH VILERT 2TToTWB (T K
AELIZAMEEKBELTWA), IHIE#HRRX Y N — 2758 (Information Network on
Conservation and Utilization of Bioresources(1999-2005)) % HEdklL T\ /=,

ODA 7P =2 FTHEE L TWABBIZH LIEVWRHOBRL R L, BBIIRBY 25
Hrt, SIKBUERESHAMTHEL TV,

0DA1999 FHE 7+ a—7 v TEEIZOVWTHELZHA L THEIERD THED THRICEBR
MELIBEEMBFLTHLL T,

JBAERLD DA 7' 1 V= & MBRFER—/3—R(E) 2R LABFICOVWTHEELTHE -7,
XFE% LT+ —T v T L WHETHEHET T OEL L OB AEG 2T < EESP
THDHLEORBBRIZAS>TWBET ok, ER74—J A (ER104E1 1 BB O
TR —FT 4 T AR 1 HRBEL TV AEEERLENECL2HOLELOEENH -0
THAXM L, ¥HFLVUTOERRSE (£THEX) BELA ;004 e —F o1 T X,



ODA H=< U —2,

vV ¥y b EHEYEE
HEf: 1999%10H208H
[E## : Dr. Weerachai Nanakorn, Director of Queen Sirikit Botanic Garden (QBG), Chaing

Mai Maerim

BLE : QBC ORI F =2 T o a K%O Dr. Pipat BREYTL TEWEZDOTHEEIZDR L
Ay Za—NE2WET 2K E,

Dr.Weerachai IXF = <A KFEXEERLEE 2F, XEIZ 2E0FFORBRNH I E
BREREEZFo-METhHot, THZOMPED Director #1 9 9 IENLEELTEY
FEEIX0 2F M THVRER, AELLOEERPRIVECASHTH S,

Dr.Weerachai iX ODA 71 ¥ = 7 h T oAMPFIRICBT 2R ZFARFEE L LT
Y LIZFRE Th Y BHBEERBRN RS AR EHEEE & BESEY, BHER L O
ROBBRMEE SN TWDHETH - 12,

DA 7 yxZ FTREELTWAEHBIIH LIRS B &S, Fica s Ba—F—238%h
KIERESNTOWIEBRARRBOEREZROBHRRIRTHHILEEZ L EMBTE T,
A= IFELEA SN TWERNTSIAD AT REYRERA SN TV, £
SHHEPERDOHRICIXA TV DD TRAWNE Bbhi,

ODA1999 FEE 7 A u—7 v THEEIIOWTHELX TR LEMR LB,

QBG 1X1 99 249 AIZRMENTEI A TREFMNOARBMEDETH Y BIFLENSICH
FANTWD, £1IXQBG A% Prime Minister’ s Office DHEFEHEBRTFICHD Z L1645y
25, TOHIRTFEHALSSERRELENVEEbR TV, QBGII#EEL500~120
OMIZfHZB L., #11 0 0 Oha OEEEFF > TV AR HR LAV OEBEIZ 25 ~L
FHEEICIEFNHED STV 5, BG IXENS O & DIEFHFAEZHREL TS, BN
THBIOTEC, FaFmrral K¢ Fzor~vAf KEEDHRF Yy P — 7 ZREL TV 3,
N=RNYTLZIEL2, 90 00EANRHY, a2 BB LARIIIXEREDI — v AR
REIZE TV, GBG OBIEDOIFZRHBIZILLFOEY Thofz, Thai Orchid (250 &), &
K, RIS & RFAEY OB, P4 L AROTD O F ORI,

ESIZRMFREME
BHEF . 19994108214
B # & : Dr.Suchitra Changtragoon(# ), Forest Geneticist, DNA and Isoenzyme

Laboratory, Biotechnology Section, Silvicultural Research Division,

Forest Research Office (FRO), Royal Forest Department, Bangkok
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BE . RFO MR JICA Y2y =7 FT1 OEMAMCBRTONE LD TH S, Dr.
Suchitra {IHtH#— P RKEFRVKRFEREZEER N/ F—a— AL P VICEFLFMEZ I
Bl BANIOA 7Py OB TAMAKFBPHMUGHIZOMAER~2K, K4

LORME (1997, 19984) {TokleddHd, 19984F11AIHSHEII
TA—T AT L= T DU a vy IZBMUEO TR KR,

ERIE TR EICKIFTH o T2, BLIFEREIZEERTE I AL OMNRERZT 2, Dr.
Suchitra X ODA 7’1 ¥ = 7 P TR ALARBRRORE MBI 2 Y A HIRIEE L LTH
HLIHRE TH Y ILEFHAT N KR ZEZEBIR & BRIE Y, T 7 A28V T Dr.
Sutat BIOTEC BIFfR. FaT L aKZEDDr. Pipat &EXFHENRH B,

Dr. Suchitra ®& 27+ a  TiFZ7ADRE vy I7BNTI3IARKEETH-T, EMTE
X100 A=V DOHKETHD, BEADOEsva VRBERKO e Y =27 MIBEEL,
BB H DHMIFAEFT L bR LTV B,

DA =2 FTEE L TWAHESEEIT PCR, Deep Freezer BHZHICHEE L TR Y R
ENi-, YL DNA Sequencer A LW EFEL TS,

ODAI999 FEE 7 4 B —7 v FTHEIC O W THELHALER L Tl -,
ENULERRZ7A—F 5070y —FT 4 VT AOANFEZRER LT, £7- JBA HERK L7 0DA
Tulezy MRESR—N—-REXN ZRELABTICOZIRABLTE- =, ¥FLVLUTD
BhHE (2THEX) BYELE ;DA Ty —F 472 DAY~ Y —RK,

& A B E TR BTRA Y

AKF: 1999410H22H

& #% & : Dr.Vullapa Arunpairojana( #t #£ ), Director, Microbiological Research
Centre (MIRCEN), Thailand Institute of Scientific and Technological
Research(TISTR), Bangkok

Ms. Salaisophin Komarakul Na Nakorn, Director, Office of the Governor,
TISTR

Dr. Aparat Mahakhant (Z4), Curator (Microalgae), MIRCEN

Mr. Prasit Tapananont, Chief of Pilot Plant Unit, Engineering Development
Department, TISTR

BLE - B Ms. Salaisophin & Y KLWETRF A FEZAWTTISIR 2B 5HALR
Fio, BB VICERB L7z, TISTR IXFTR 7 8 0 AT, M-2®D )L — 7 (Research and
Development Gr., Technology Transfer Gr., Service Gr., Support Service Gr.)H Hi#
RENTVv3S, MIRCEN iXfhd J\-2® Department & 3tiZ Research and Development Group
B LT3, TISTR 12V D HIZHER A FRICR ST OTHREDNNMBEL Y5 OKm b~
BETDIIEICR>TWD EDEREBIZ, MERCEN (IR X aDREEHIT1 9 7 6 FITFRIL



Ehic, EEEQIIBATHENE 0%, 2 77 MRS - SAEEE2 0% TH->TW
D, BIFEOEREL Culture Collection, Research work & L T Conservation and Utilization
of Microorganisms NHINESGEEIIKRO_>OTa V=7 MIEEN W,

- Conservation and Sustainable Use of Microorganism (Bkfit) 4MBaht/1999

- Study on Toxic of Algae ( New project, 1 0 H XY A% —}) 4MBaht

¥ 7= Collaborative work with RIKEN (BEALFEHFSERT) (MDY= FT200
O3 H#T) &L T Asian Network on Culture Collection 23335, 1 1 BIZ Asian
Network Conference % B3 A TETESMEIXIIIELY 200 AL THAMNLIZE 0~
6 0 AMBINT 3 RiAA,

MIRCEN 1X ODA 70 ¥ = 7 FTIIBEBINLF ¥y —al 2 al « VAT LDHBEZ A
RBEATRFAR L L TN LEEMB R BEXFCAEDR SR L BESEY, ki
MRT —<IIBELME L TV A8 TH T,

ODA TEEENTWAMBITA— I v—T, Y=—h—5H% ITEH IR TV,

HANCEM LERER 74— 070y —F 4 VR ERBE LI L 2RRLEH S h
MBI IWMEAINT-OTRERENS Lz, JBAERRD DA 71 ¥ x 7 MRES—1—F
(EDZFERLaA N ERDEBBYT - DR RITGEBMEBROFENH o -0 TS
L,

Dr.Vullapa (X1 9 9 34EM, Mr.Prasit X1 9 9 15EEDORS F A ¥R ) —£HHHE
A—ZAOBMETHY ZFORTFERBLTVAAZETHD, R VBN TERTIROHBNE
ELTHIFTE D, YUHFLVHBHELEBR(ETHEID) ;AT —F 4 X, DAY=
Yy —R%E,

P — b REHN
AHFf: 199948 10A22H
%A : Ms. Nitaya Kijtewachakul, Research Coordinator/ Researcher,

Regional Community Forestry Training Center, Kasetsart University, Bangkok

BIZ : Dr. Somsuk Sukwong RECOFTC F&iXiEst HARD T bk R 2 A2 > 72, Dr. Somsuk
0DA 71 ¥ =2 F TR ATARBROLLBEN, RIRFHOBITEZ A WFEZFL LTHEL
T-Hf7E ThH Y BHBERE KPR A AMFHEIR & BHEISTEV, Ms. Nitaya iX Kasetsart
REBEERA—Z LSV TIZ1 OFRMICHFLEBRYSH D, ERBRFELHH L
ZEnbB,

W F—DTREITEM 1 US FATHoLAKREDOA TP ML 5882
BFBLTWD, BT JBADI L E#RH-TVE,

DA 7Yadxs FTHEESLTWAEBEIIa L a—F— FY U —SHRHERENRT
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Ms.Nitaya IZEE 74— T D70 —F 4 T A EFHEoTWRPOEDTERLOL
DEFELEEN:, YHFLVBELEZERH(ETE) ;DA B —FT 47 A, 0DA W
- U —RE,

2EFE L TORMA

DA 7=/ P THEEIN TV AR L TERBORFF LM KA L TEW, #E
HAMZEEEL T\, DA 7r =/ FOMET —< il S T\, DA Tu ¥
=7 FOBEBEICHELTORE, KB TAREABCHVTORKOBRKIMFCE T, 4
BIOFHETH - A4 OBRRIIGHRBRIZHDI DL ER LT,
TEDREBHCESCIEHOMERENXHEEEBROBBRIZKE SB/IOZ L EHRA
72, ZAa—7 v 7 TRERFRIISHEKIBICE/NTHZ LT3, SEOBHMTEER
MOEFELEMRLTHL O OBME R T,

2—3—2 fFHIATFLABIVOIAF ¥y —alL s a O

FaTorarkKEHH

A : FRR1 14FE5HA14~150

YHERE  T)IAZK - JBA EHBRB ST R, KEFMESER GERMIKT)
HEHFSBIME: Dr.Pipat Patanapongpaiboon (Chulalonkorn University)

SAER:

AEMBFRER S L RO A ST 2RR IO 199 FET + v —7 v TEEIIB
T, AYBRFEHRLFERR Y N LT3 ERAFRL DL SRR Z A THED DN
WZOWTHITHL &R,

BAE, EWERORFCERLZOEEORRIIKDOL 5V THD,

O AYROMERCENICETIHERIE, BEHIKHFEELEETHRLTWS 2D, A
AAY AL RENRAL AT 2 ) a P —DORBRBEEREILERMITHED DI H LW
ROBHFCETEMEXBLELT, FlLa vt e ESKADEREV ¥ —
(Biological Resource Center,BRCs) DBEENRLETH A, LEIHIRBMBLEROHETE
Fo T3, b EEKAKSLERILOECD KBV TBRC s OfE|, fFtt, EEEE, 4
YWRIRORSG L NH, SELPDE, XCITHR L EMRZFTREICOVWTHRNZ T TR

L7,

@ ZOBERIED MBEROARZGT, HET7 7RO Y TREIHENLMEEAL
TW3, LieH->T, bBNENRBRC s DRFETILE, A REDEBT V7 THE
HIEBOESZODOHIE LBV TRHNT2ZLNMNETHY, ARETHB, i,



GZEEMTHAON LI T b EIAEBETDIILICE ST, 724007 v 7EEOE
ZEDDH LIS, FROIWVEAEROBEICRITAZI L LTAEEEZLNS,

U LEOREEN—RE LT, A UL EHEBIIOZITZLERER. EALRTERO—#
Rz, BREMEHR BERMAY) BRI LEML. BRCBMLERRY FU—
JHEEOBEMYRFA L, THIIHFLVWBRCsaryE7 e b BEMERD D, LE
MoT, KEEOTAu—T v THEDOERHRF XL LT, FILWwar 7 MiHES
S HEMBRORGFEDOA L7 SHELVIBAILHEMENT THEDDIZENRYEOAEE
IZELT=,

ENBEFLY - (AT 2 ) nd— ¥ % — (BIOTEC)
HEF: k1 181 1H238 (k)
HERE  TH 5 BLEURETRE

M . FHMAOWRBEEDLY, FBFONBRTRECHOWVWTHAEZRITLZRIC, €572
v MRIFTRE (Dr. Morakot Tanticharocen), < VU —JgM] (Dr. Malee Suwana-adth) R UV /v
Fy—alLsiarsDFEFOT L F ¥ K Ms. Wanchern Potacharoen) >% ., BIOTEC H/v
Fy—albZiar (BCC) ORFIZOWTHAEZT, ERHLRFRICOWTHES
B LERAZWMEIToT,

Fg, <V —EM o, FA0INVFr—aL s ia  RUERETERY £ REIHW
T, SRR A%, <) -BRERVCTV U FrrRE, AINVFr—abrial, AW
SYEFOME, BEDBHEMEFRICOVWT, BRZBUERITEZ .

A B¥R (Deparment of Agriculatue) BlEHHIZEET
Ak ER11HE11H248 (k)
MLERE  PTER - BRSO

BE . Fei4XBEE R (Deparment of Agriculatue) #3508, 7+ # /& (Dr. Ananta
Dalodom) % XA, WHIRBFEROCMERTFHRDOTSF /94 A Y —# K (Ms. Prapaisri
Pitakpaivan) DRWNTHNF ¥ —a L7 v a y RUMEHFHFAONAEERLEY | SA%
Z. ThvFr—avrvarORE] o0 T, 1 BHOBEREITRS., BR%E. §4
B EmEl, S A bF72 08O FKREHBE (Dr. Jiraporn
Sukhumavasi) RSy « I AV TF vy —albr g O35 %85 (Dr. Vullapa
Arunpairojana) P H/SA FT 7 ) R YV —HBEORIUL ANVTF ¥ —a b s ra sl DT
WAL RIS, . [TOTHRICBT2MEDHRRY RT -2 OHY FITHONT,
BREZHLL,
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EARERERROE S #HAENZAT
ESBEFILZE -2MMAT 7 /) ny— 7 —
REF:ERR1 1118258 (k)
YHERE - P 5 - BIEERRT

WME : R, BEAEERFEREZVE. A4y FREIRE (Dr. Paijit Warachit) %
e . BIOTECO<-Y —@EMLER, A7 -EEoRNT, BELBEMEFTORE
BHHINF Y —albriaryZil IrFx—ar sz ra A ORE] OV THER,
R, ESEEFIY - NAM AT/ ud—krZ—i2TC, 73y MRIFTE, v~V &
A, "oF ¥ EELEBCCOFMEE, HY LORMALRERK., dBRIZOVWTEREL
77

BB FIE - A AT /)P F—

HEF: FRR1 1118260 (&)

BHERE - P R - BLFRHTRETER

B i, Do FyrEEE, BCCORBRTEREIIOWVWT, & HICHEMRINE,
KA Y BETIR R L O L BEISEICOWTHER L, £, EVITERRY LiF5&,
PRI >\ THMR L, F&. (A Fyr—aLra r OfF LBE | I OWTHEK.

HVavtEy hEDIFHEE (Kajornvit Mushroom Farm)
BRF: PRR1 141 1H278 (L)
WHERE T 5 - BRI

BME: BEROTS 4 RY —HEORAT, Nraszdffin 7V REHLFAMERK
EWV) EROBBEBEWM, ttROI 2 — RBRAENPL, EDOIRBOFARICHOVT
RS, BRERTE, TR —HENDL, RIGHETEE, BEOMIG. MES
U, BEROXO I BREEEIBEIIC OWTHERD -, 2B, I T, B
ANHLEALLZEMBZEIERZ LTI LD LTT I LEKL, ZOBBEIZONT
DOXENRNLE L Bbh,

AYERIERT Y FT—2
BEF: 1999%12H68H
3595 - Dr. Pipat Patanaponpaiboon, Head, Plant Ecology Research Unit

Department of Botany, Faculty of Science Chulalongkorn University
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Dr.Pipat XA ODA v P x 7 b TIHARBRROAEDREMEBEERICET 2858 % & A AIEE
FELTHYLEPRETH -1, BE., £PWEROHFENFACAEHERERE Y b
— 7 OBMHZE L TIEBH LTS, SMElX, Dr. Pipat DRBAN TRV a @0~y a—
THERFRE LU, MEAREEAFM O Vo —TABRLIY bENIENT
L FE, O aVATAIZBWTHME AT IHEDICONWTIESE VIR EINT
WRWOT, BREDHNCEI YV ERLREENRONDZ ERHRINS,

Dr.Pipat (XABMERFEHRE > FU—27 OBBEIIEDTWEL, FEABRMOARARIZE-
TWAER AR b7z, Dr. Pipat & ¥ BARIA~EEE L= AEFEAEOERMER AL
=0, ¥ERHEAICIVEREEDOTE TR LEVWERZ T,

BADINF ¥ —a3 VL7 a Heik
AEfF: 19994 12H6H
RS - BFHIBEERT (NSTDA) OB FIL¥ A AT Jud—+¥ Z— (BIOTEC)

Dr. Sakarindr, Director

Dr. Sutat, Deputy Director

Dr. Morakot, Deputy Director
mard - RAKEE, ®WHE B (JBA)

SREE

B A TIXBIOTEC HAF ¥ —- a7 al (CC) 2BH,RL LT, ¥4 RFEMHERRT,
BAE, BEAEBLIUBIOTECD4 KL 2 a VAT HILICIYEFEINVF Yy —=
VI varEBETAIEERMNPTHS, Zhik, FREXY PU—21TLB [R—F %
N RETHD, —FH., BEBIIT TEXERE CX3%, 9ERAORES LREFIIVWA
CC #BBRTETHD, LieMioT, CC OMAMBIIHEIC L > TOHXEOBLETH D,
INET, BEOINF y—a L7 a VERE B, IFORE) X5 1 &L ORFBERL
AN BROBA~DIFIRE, TOLEHEIRFICL TN RETH D,

ZOEAITBWT, EIZBR_7= X910, YHRBREBAF CC OBFEIZOWTIZEEN %
BHL, TRAEEBEBLIILODTWBRRICOWTHRA LKL,

2—3—3 77t EFRBRSITONTONL—L3L D ORE
5 MTA O3S
HEF: 1999%F1286H

255 - RLREIREERIT (NSTDA) BIETF T A 45 27 ) v o—¥k 4% — (BIOTEC)

Dr. Sakarindr, Director



Dr. Sutat, Deputy Director
Dr. Morakot, Deputy Director
maRE: REEE. ®H FEJBY

SREE
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MEMORANDUM OF UNDERSTANDING
BETWEEN
THE AGENCY FOR THE ASSESSMENT AND APPLICATION OF TECHNOLOGY (BPPT)
OF THE REPUBLIC OF INDONESIA
AND
THE NEW ENERGY AND INDUSTRIAL TECHNOLOGY DEVELOPMENT
ORGANIZATION (NEDQ), JAPAN
FOR 1999 FOLLOW-UP ACTIVITIES TO
THE RESEARCH AND DEVELOPMENT PROJECT
ON
CONSERVATION AND SUSTAINABLE USE OF TROPICAL BIORESOURCES

The Agency for the Assessment and Application of Technology (BPPT) of the Republic of
Indonesia (Indonesia) and the New Energy and Industrial Technology Development Organization
(NEDO) of Japan (hereinafter referred to as the "Parties™).

Desiring to implement follow-up activities in 1999 (hereinafter referred to as the "Follow-up
Activities™) to the Research and Development Project on Conservation and Sustainable Use of
Tropical Bioresources which was carried out in accordance with the Memorandum of Understanding
dated October 23, 1995:

Have agreed as follows:

ARTICLE 1
OBJECTIVE OF THE FOLLOW-UP ACTIVITIES

The objective of the Follow-up Activities is to assist Indonesia to promote research on
utilization of tropical bioresources focusing on industrial use, by using the results of the
Research and Development Project on Conservation and Sustainable Use of Tropical Bioresources
implemented from FY1995 to FY1998.

ARTICLE 2
OUTLINE OF THE FOLLOW-UP ACTIVITIES

1) The Parties shall promote research on utilization of plants and microorganisms focusing
on industrial use.

2) For implementing the Follow-up Activities, NEDO will dispatch Japanese experts to
Indonesia.



3) The term of the Follow-up Activities shall be from April 1,1999 to March 31, 2000.
4) A detailed description of the Follow-up Activities shall be discussed and evaluated by the
Parties or the Implementing Agencies assigned by the Partlies.

ARTICLE 3
PROJECT SITE

The Follow-up Activities shall be implemented in Indonesia as approved by BPPT.

ARTICLE 4
RESPONSIBILITIES OF NEDO

In accordance with the prevailing laws and regulations in Japan, NEDO shall undertake, at its

own expense, the following work: (refer to Attachment 1)

1) To assign and/or dispatch to Indonesia its own personnel as well as personnel of other
organizations concerned with the Follow-up Activities (hereinafter referred to as "Japanese
Personnel ™).

2) To cover the cost of the preparation of the Follow-up Activities in Japan.

3) Upon completion of the Follow-up Activities, the Parties shall consult each other on the
ownership of the Equipment used in Indonesia.

4) To carry out the work necessary for smooth implementation of the Follow-up Activities.

ARTICLE 5
RESPONSIBILITIES OF BPPT

In accordance with the prevailing laws and regulations in Indonesia, BPPT shall undertake, at

its own expense, the following work: (refer to Attachment 1)

1) To assign its own personnel as well as personnel of other organizations concerned with the
Follov-up Activities (hereinafter referred to as "lndonesian Personnel™).

2) To cover the cost for the Indonesian Personnel under BPPT in Indonesia in relation to the
implementation of the Follow-up Activities.

3) To provide possible conveniences necessary for accepting Japanese Personnel carrying out
the Follow-up Activities in Indonesia.

4) To coordinate or carry out other work necessary for smooth implementation of the Follow-up
Activities
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ARTICLE 6
OFFICIAL LANGUAGE

All letters, drawings, reports and other documents for the implementation of the Follow-up
Activities and bilateral discussion between the Parties shall be in English.

ARTICLE 7
METHOD OF IMPLEMENTATION

1) The Parties shall be responsible for the overall implementation of the Follow-up Activities.
2) The Parties shall assist and cooperate with each other regarding the following matters:
a. Exchange of necessary information for implementation of the Follow-up Activities
b. Provision of technical guidance for the effective utilization of the results of the
Follow-up Activities.
c. Arrangement of meetings, correspondence and permission regarding implementation of the
Follow-up Activities.

ARTICLE 8
ADMINISTRATION OF THE FOLLOW-UP ACTIVITIES

1} NEDO may, when necessary, assign another organization as the Japanese implementing agency
(hereinafter referred to as the "Japanese Implementing Agency”) to carry out the Follow-up
Activities and shall nominate a Japanese leader for the Follow-up Activities as approved by
BPPT. NEDO shall notify BPPT in writing of the assignment of the Japanese Implementing
Agency and its leader within two weeks after such assignment.

2) BPPT may, when necessary, assign another organization as the Indonesian implementing agency
(hereinafter referred to as the "Indonesian Implementing Agency”) to carry out the
Follow-up Activities and shall nominate an Indonesian leader for the Follow-up Activities
as approved by NEDO. BPPT shall notify NEDO in writing of the assignment of the Indonesian
Implementing Agency and its leader within two weeks after such assignment.

3) The Japanese Implementing Agency and the Indonesian Implementing Agency shall implement the
Follow-up Activities under the supervision of NEDO and BPPT respectively.

4) For the effective and successful implementation of the Follow-up Activities, the Parties
shall. if necessary. establish a Follow-up Activities Promotion Committee.

ARTICLE 9
CONFIDENTIALITY OF INFORMATION
Both Parties shall not disclose to a third party any confidential information obtained from

the other Party, its government or any concerned organization during the course of the
implementation of the Follow-up Activities.



ARTICLE 10
CIVIL LIABILITY

In the event of any material damage, injury or loss of life due to an accident or any reason
other than willful misconduct or negligence during the implementation of the Follow-up
Activities, no compensation shall be claimed against either NEDO or BPPT.

ARTICLE 11
DISCLOSURE OF THE FOLLOW-UP ACTIVITIES RESULTS

If either Party and the implementing agencies wishes to disclose the results of the

Follow-up Activities to any third party other than its governmental authorities,the disclosing
Party and the implementing agency must obtain prior written consent from the other Party
before any disclosure can be made.

ARTICLE 12
INTELLECTUAL PROPERTY RIGHTS

1) Any intellectual property rights brought by either Party for implementation of the
Follow-up Activities shall remain the property of that Party. However, that Party shall
indemnify that the intellectual property rights do not result from the infringement of
any third party's legitimate rights

2) The rights to obtain intellectual property rights for achievements made by one Party based
on genetic resources provided by couriesy of the other Party in the course of the
implementation of the Follow-up Activities shall vest in both Parties jointly.

3) After the validity of this Memorandum of Understanding has expired ,if either Party wishes
to make use of jointly owned intellectual property rights resulting from the implementation
of the Follow-up Activities (hereinafter referred to as "Existing I.P.R." ) in any new
activity, that Party shall first obtain written consent for such use from the other Party.
If either Party uses the Existing 1.P.R. and creates new intellectual property rights
(hereinafter referred to as "New 1.P.R.” ) in such new activity, and then uses Existing
I.P.R. and New }.P.R. for a commercial purpose, that Party shall pay a proportionate
royalty to the other Party for the use of the Existing 1.P.R. If there is a contribution
to the New 1.P.R. by the other Party, that Party may obtain written consent for use of this
from the other Party and that party shall pay a royalty to the other Party for commercial
use depending on the contribution of the other Party to create it.

4) The rights to obtain intellectual property rights for achievements made by both Parties
jointly in the course of the implementation of the Follow-up Activities shall vest in both
Parties jointly. Both Parties shall be allowed to use such property for R&D purposes, free
of royalty. Should the inteilectual property rights be used for commercial purpases by one
Party, that Party is required to obtain written consent from the other Party. The royalty
coming from the Follow-up Activities will be determined case by case through agreement of
both Parties.
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ARTICLE 13
SETTLEMENT OF DIFFERENCES

Any dispute, controversy or difference of opinion as to the interpretation or the
implementation of this Memorandum of Understanding shall be settled by mutual consultation
between the Parties.

ARTICLE 14
VALIDITY, AMENDMENT AND TERMINATION

1) This Memorandum of Understanding shall be valid from April 1,1999 until March 31, 2000.

2) This Memorandum of Understanding may be amended or revised at any time as agreed between
the Parties. Any resulting modifications shall be made only in writing with the consent of
both Parties

3) Either Party may request in writing to terminate this Memorandum of Understanding by
written notice three months before the termination date with mutual consent.

The termination of this Memorandum of Understanding shall not prejudice the completion of
any ongoing projects.

ARTICLE 15
CONTINUANCE

Should this Memorandum of Understanding terminate as stipulated in Article 14, the rights and
obligations of the Parties under Article 9, Article 11, Article 12 and Article 13 shall remain
effective indefinitely.

ARTICLE 16
FINAL PROVISIONS

1) The implementation of this Memorandum of Understanding shall be subject of availability of
a budget by both Parties
2) The schedule and procedure for the Follow-up Activities shall be discussed and agreed to by

both Parties.



IN WITNESS WHEREOF. the undersigned, duly authorized thereto by their respective Governments,
have signed this Memorandum of Understanding.

Done in two originals in the English language, both texts being equally authentic.

FOR THE AGENCY FOR THE
ASSESSMENT AND APPLICATION
OF TECHNOLOGY

(BPPT)

REPUBLIC OF INDONESIA

VAN A

DR. IR JRAWAD] JAMARAN
Deputy Chairman for
Agroindustry and Biotechnology

Date: MMW 3‘/ (‘1‘1‘\

FOR THE NE¥ ENERGY AND
INDUSTRIAL TECHNOLOGY
DEVELOPMENT ORGANIZATION
(NEDO)

JAPAN

M et~

HIROSHI MITSUKAWA
Executive Director

bate: Manch. 31, 1999,



(Attachment 1)

SCOPE OF THE WORK

Performed by

NEDO/ BPPT/
¥ORK  ITEMS Implementing | Implementing
Agency Agency
1. Administration
(1) Arrangement of meetings with Japanese organizations in O
Japan.
(2) Arrangement of meetings with Indonesian organizations in O
Indonesia.
(3) Assignment of Japanese Personnel and providing their O

expenses including travel costs and accommodation and
living costs.

(4) Assignment of Indonesian Personnel and providing their O
expenses including travel costs and accommodation for
implementation of the Follow-up Activities in Indonesia.

(5) Selection of Japan-lndonesia research cooperation themes. O O
(68) Technical meeting for Project evaluation. @) @)
2. Project supervision O O

3. Exchange of Personnel
(1) Dispatch of Japanese Personnel to Indonesia as necessary O
for the implementation of the Follow-up Activities

4. Environments for the Follow-up Activities
(1) Arrangement of places, environments and other items, O
including the supply and/or payment for the costs of
electricity., telephone lines, water, etc.. necessary for

executing the Follow-up Activities in Indonesia.

- 32 —




Memorandum of Understanding
between
The New Energy and Industrial Technology
Development Organization (NEDO), Japan
and
The National Science and Technology Development Agency (NSTDA)
Kingdom of Thailand
for 1999 Follow-up Activities to
The Research Cooperation Project on
Conservation and Sustainable Use of Tropical Bioresources

This Memorandum of Understanding (hereinafter referred to as "MOU") has been
made to clarify agreements between the New Energy and Industrial Technology
Development Organization (hereinafter referred to as "NEDO") and the National
Science and Technology Development Agency (NSTDA) (hereinafter referred to as
"NSTDA") for joint implementation of follow-up activities (hereinafter referred to as
"Follow-up Activities”) to the Research Cooperation Project on Conservation and
Sustainable Use of Tropical Bioresources which was carried out in accordance with
the Memorandum of Understanding dated February 1, 1995. NEDO and NSTDA
hereby agree as follows:

Article 1
Objective of Follow-up Activities

The objective of the Follow-up Activities is to promote research for the conservation
of tropical bioresources, to develop conservation technology and to promote research
and development concerning useful functions of tropical bioresources through
cooperation between NEDO and NSTDA.

Article 2
Mutual Cooperation between NEDO and NSTDA

NEDO and NSTDA shall mutually cooperate for the implementation of the Follow-up
Activities based on mutual trust.



Article 3
Outline of Follow-up Activities

An outline of the Follow-up Activities is as follows:

(1) To research and develop technology for promotion of conservation of biological
species and monitoring of biological diversity.

(2) To research and develop technology and capability for a survey of the useful
functions of bioresources in Thailand.

(3) To research and develop the technology and capability for sustainable use of
biological resources in Thailand.

(4) To dispatch Japanese experts to Thailand in order to accomplish the above items.
(5) The research to be implemented shall be as described in the "Japan-Thailand
Joint Research Themes Concerning Biodiversity" (Attachment 1). NEDO and

NSTDA may make changes to the joint research themes through mutual agreement
between the two parties as necessary.

Article 4
Project Site
The Follow-up Activities shall be implemented in Thailand.
Article 5
Work Share of NEDO and NSTDA
In principle, the work share of NEDO and NSTDA shall be in accordance with the
"Work Share of NEDO and NSTDA™ (Attachment 2).
Article 6
Expense Share of NEDO and NSTDA
NEDO and NSTDA shall each incur, in principle, the expenses necessary for

conducting its own share of work in accordance with the "Expense Share of NEDO
and NSTDA" (Attachment 3).



Article 7
Provision of Assistance

in order to ensure smooth implementation of the Follow-up Activities, NSTDA shall
provide the following assistance:

(1) Obtainment of an exemption from taxes and customs duties on research
equipment to be provided by NEDO.

(2) Obtainment of permissions, approvals and licenses required in Thailand for the
implementation of the Project.

(3) Protection for instruments and other equipment against any loss or damage during
storage, transportation, installation and operation in Thailand.

Article 8
Implementation Method for Follow-up Activities

NEDO shall entrust its share of work to other organizations as necessary. Once
agreements are made and organizations are appointed, NEDO will convey the results
of the Follow-up Activities inside Japan, and NSTDA will convey the results inside
Thailand.

Article 9
Management of Follow-Up Activities
NEDO and NSTDA shall each appoint a group of representatives for Follow-up

Activities management and shall notify the other party thereof in writing in advance.
The replacement of such representatives shall require the same procedure.

Article 10
Material Transfer

The transfer of any biological material shall be agreed to by both parties and be
accompanied by a signed Material Transfer Agreement.



Article 11
Obligations

1.Neither NEDO nor NSTDA shall disclose to any third party information obtained from
the other party through implementation of the Follow-up Activities and designated as
secret by the other party.

2.NEDO and NSTDA shall be mutually held harmless from any liability for damage
or loss to assets or for injury or death due to accident or any other reason except
when the said damage, loss, injury or death is caused intentionally or by explicit
negligence.

Article 12
Public Announcement or Disclosure of Project Results

In case NEDO or NSTDA intends to publicly announce or disclose results of the
Follow-up Activities to any third party, the other party’s approval shall be obtained in
advance.

Article 13
Treatment of Follow-up Activities Results

1.intellectual property rights and benefits arising therefrom obtained through
the Follow-up Activities shall be shared by NEDO and NSTDA. Each party’s
ownership share shall be determined according to the degree of contribution to
the intellectual property concerned, in principle, and through mutual agreement
between the two parties.

2.Management and exploitation of intellectual property rights arising from the
Follow-up Activities shall be determined through mutual agreement.

3.Treatment of intellectual property rights other than as stipulated above shall be
determined through mutual agreement.



Article 14
Mutual Trust and Consultation

Any problems arising from this MOU and issues which are not provided for herein
shall be promptly resolved through consultation between NEDO and NSTDA in the
spirit of reciprocity, equality, mutual cooperation and mutual trust.

Article 15
Term of Validity

1.This MOU shall enter into force upon the date of signing or April 1,1999,
whichever is later,and shall remain effective until March 31, 2000.

2.Either NEDO or NSTDA may terminate this MOU by notifying the other party in
writing three (3) months in advance.

3.The clauses of Article 11, 12 and 13 shall remain effective after the expiration of this
MOU.

4.This MOU may be amended through mutual agreement between NEDO and NSTDA.

Article 16
Final Clause

1.The execution of the Follow-up Activities under this MOU shall begin after both
NEDO and NSTDA secure the budget necessary from their competent agencies.

2.The detailed schedule and implementation method for the Follow-up Activities
shall be determined through consuitation and agreement in writing between

NEDO and NSTDA.

3.This MOU shall be prepared and signed in duplicate, and both copies shall be
equally valid.
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IN WITNESS WHEREOF, both NEDO and NSTDA have executed this MOU on the
date stated below.

New Energy and Industrial Technology National Science and
Development Organization(NEDO) Technology Development
Japan Agency(NSTDA)

Kingdom of Thailand

K htier P Aeihagrf

Name: Hiroshi Mitsukawa Name: Dr. Pairash Thajchayapong
Title: Executive Director Title: Director
Date: Date: MARCH 26,1999

March 26, /999
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(Attachment 1)

Japan-Thailand Joint Research Themes Concerning Biodiversity

1. Improvement of Microbial Culture Collection Systems

2. Studies on Biological Resource Management



(Attachment 2)

Work Share of NEDO and NSTDA

NEDO and NSTDA shall share work for the following:

NSTDA

NEDO

(Bilateral Consultation)
Consultation with NEDO

Selection of Japan-Thailand research
cooperation themes

Coordination within Thai side.

Consultation with NSTDA

Selection of Japan-Thailand research
cooperation themes

Coordination within Japanese side.

(Joint Research and Training)
Research cooperation in Thailand
Providing research sites

Compilation of research results and
submission to NEDO

Organizing workshops where
appropriate with participation of
Japanese experts.

Research cooperation in Thailand

Compilation of research results and
submission to NSTDA

(Instruments)

Research on and selection of
instruments

Provision of sites for instruments
and management thereof

Research on and selection and pro-
curement of instruments

Instruction on instruments
operation by experts

(Supplementary)
Management of equipment




(Attachment 3)

Expense Share of NEDO and NSTDA

NEDO and NSTDA shall share expenses for the following:

NSTDA NEDO

(Bilateral Consultation)

Expenses for holding consultation Expenses for holding consultation
meetings (Thai share) meetings (Japanese side’s share)

Expenses for transportation to and
from destination and daily living
‘expenses during visits to Thailand

(Joint Research and Training)

Personnel expenses and domestic Expenses for transportation to and
travel expenses for Thai researchers from destination and daily living
expenses for Japanese side
researchers

Expenses for equipment and
consumables necessary for research

Expenses for organizing workshops

(Instruments)

Expenses necessary for management | Expenses for procurement of
of instruments instruments

Expenses for instruction on
operation of instruments

(Supplementary)
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MEMORANDUM OF UNDERSTANDING

BETWEEN

MALAYSIAN AGRICULTURAL RESEARCH AND
DEVELOPMENT INSTITUTE GOVERNING BOARD

AND

THE NEW ENERGY AND INDUSTRIAL TECHNOLOGY DEVELOPMENT
ORGANIZATION (NEDO) OF JAPAN

FOR

FOLLOW-UP ACTIVITIES TO RESEARCH COOPERATION PROJECT

ON

CONSERVATION AND SUSTAINABLE USE OF TROPICAL BIORESOURCES



(5, Mardh . 1000

This Memorandum of Understanding is made as of

This Memorandum of Understanding (hereinafter referred to as the "MoU') has
been made to clarify agreements between the Malaysian Agricultural Research
and Development Institute Governing Board (hereinafter referred to as "MARDI')
and the New Energy Industrial Technology Development Organization
(hereinafter referred to as "NEDOQO') concerning the Follow-up Activities to the
Research Cooperation Project on Conservation and Sustainable Use of Tropical

Bioresources (hereinafter referred to as the "Follow-up Activities')
MARDI and NEDO hereby agree as follows:-

Article 1
Objective of Follow-up Activities

The objective of the Follow-up Activities is to assist Malaysia to promote research
on management and utilization of tropical bioresources focusing on industrial
use, by using the results of the Research Cooperation Project on Conservation
and Sustainable Use of Tropical Bioresources implemented from July 20 1996 to
31 March 1999.

Article 2
Cooperation between MARDI and NEDO

MARDI and NEDO shall cooperate with one another in implementing the Follow-
up Activities. in the event this cooperation may lead to a more specific scope of

joint activities, then such activities shall be embodied into subsidiary agreement

between the parties.



Article 3
Outline of Follow-up Activities

The activities to be implemented for the Follow-up Activities are as follows:

1. Improvement of bioresources, ex situ conservation and management
system (culture collections).

2. Improvement of database networking systems for bioresources.

3. Dissemination of information on outputs of the Research Cooperation
Project on Conservation and Sustainable Use of Tropical Bioresources.

4. Development of methodologies for industrial utilization of bioresources.

Details of each activity shall be spelt out in proper written documents to be
agreed upon by both parties through party representatives as the cooperation

progresses.

Article 4
Site for Follow-up Activities

The Follow-up Activities shall be implemented in appropriate sites in Malaysia
approved by MARDI and NEDO.

Article 5
Scope of Work

The scope of work for MARDI and NEDO shail be as set forth in the
accompanying "Scope of Work’ which is hereinafter incorporated by reference,
and each party shall be responsible for bearing the cost of its work under this

MoU.

Within the above framework both parties are in agreement that the details
pertaining to the “Scope of Work' shall be agreed upon through their

representatives and be accepted by the parties.
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Article 6
Official Language

All forms of correspondence, communication and other activities related to the
administration of the Follow-up Activities including preparation of documents,

drawings or reports shall be in the English Language.

Article 7
Facilitation

MARDI shall assist wherever and whenever is required in processing the
application for approvals and any and all permits, licences and other forms of
approval from the relevant Malaysian authority required for implementing the

Follow-up Activities.

Article 8
Implementation Method for Follow-up Activities

NEDO may entrust part of its work for the Follow-up Activities to other
Organizations (hereinafter referred to as Implemennting Organizations’) when
necessary and shall inform MARDI of such entrustment.

Article 9
Follow-up Activities Management

MARDI and NEDO shall each appoint a group of representatives to manage the
Follow-up Activities and each party shall notify the other party in writing of such
appointment. If either party changes its representatives, that party shall notify

the other party in writing of such a change.
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Article 10
Confidentiality

Confidential information exchanged between MARDI and NEDO during the
course of the Follow-up Activities shall not be disclosed to any third party not
involved with the Follow-up Activities. However, this provision shall not apply in
the event that either party is required to disclose such information to its

government.

Article 11
Obligations

Neither MARDI nor NEDO shall make a claim for compensation against the
other party in the event of any material damage, injury or loss of life due to an
accident, natural calamity or any reason other than willful misconduct or gross

negligence.

Article 12
Public announcement and Disclosure of the
Follow-up Activities Results

In the event that either MARDI or NEDO wishes to publicly announce or disclose
Follow-up Activities results to a third party not involved with the Follow-up
Activities, that party shall obtain the written consent of the second party prior to
any public announcement or disclosure of the Follow-up Activities results.
However, this provision shall not apply in the event that either party is required to
disclose Follow-up Activities results with its government.



Article 13
Treatment Of intellectual Property Right

Intellectual property rights and profits obtained through the Follow-up Activities
shall be shared by MARDI and an entity entrusted by NEDO. The sharing ratio
shall be determined by mutual agreement.

However both parties agree that in the event intellectual property rights result
during the Follow-up Activities, an agreement which specifies each party's rights
shall be concluded subject to terms and conditions mutually agreed upon.

Article 14
Mutual Trust and Consultation

Any problems resulting from or any unspecified matter in this MoU shall be
resolved as soon as possible through amicable consultation, based on the
principles of mutual benefits, equality, cooperation and trust.

Article 15
Validity

1. This MoU shall come into force upon April 1, 1999 and remain effective
until March 31, 2000.

2. Subject to the mutual agreement of both parties, MARDI or NEDO may
terminate this MoU upon three (3) months written notice to the other party.

3. The provision of Articles 10, 11, 12 and 13 shall remain effective after
expiration or termination of this MoU.

4. This MoU may be amended by mutual agreement of MARDI and NEDO.



Article 16

The validity of this MoU shall be preconditioned by the availability of an
appropriated budget for the Follow-up Activities from each party's respective
competent agencies. Details concerning the schedule and implementation
method for this Follow-up Activities shall be determined by mutual consultation
between MARDI and NEDO.
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IN WITNESS WHEREOF, MARDI and NEDO have executed two (2) copies of
this MoU on the date indicated below, with each copy being equally valid.

The COMMON SEAL of the For and on behalf of
MALAYSIAN AGRICULTURAL NEW ENERGY AND INDUSTRIAL
RESEARCH AND DEVELOPMENT TECHNOLOGY DEVELOPMENT
INSTITUTE GOVERNING BOARD ORGANIZATION (NEDO)

We hereto affixed and signed for and
on behalf of the Institute by:

HIROSHI MITSUKAWA
Executive Director

Governing Board

Withess Witness

.................................................................................................

DR. SAHARAN HJ.ANANG
for Director General of MARDI
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SCOPE OF WORK

Attachment 1

Performed by

WORK DESCRIPTION

MARDI

NEDO

Administration

Arrangement of meetings with Malaysian authorities
in Malaysia.

Assignment of Malaysian personnel and bearing
expenses, including travel costs, accommodations,
living costs in the Malaysia and wages regarding
such assignment.

Follow-up Activities supervision

Exchange of Personnel
Assignment of Japanese personnel to Malaysia if
necessary for implementing the Follow-up Activities.

Environment for the Follow-up Activities
Preparation of places and environments including
the supply and/or payment of public utilities (e.g.
electricity, water and so forth), necessary for
implementing the Follow-up Activities in Malaysia.
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Bilateral Research Cooperation Projects
on Conservation and Sustainable Use of Biodiversity

A summary report of the results from
the six-year bilateral research cooperation projects on tropical bioresources
between Japan and each of Thailand, Indonesia and Malaysia
(April 1993-March 1999)

Introduction

The Bilateral Research Cooperation Projects on the
Conservation and Sustainable Use of Biodiversity
between Japan and each of Thailand, Indonesia and
Malaysia were successfully completed in March this
year. This report summarizes the achievements of the
tropical bioresources projects. The one-billion-yen
projects started in April 1993, on the basis of the
preliminary studies conducted during the fiscal year
1991 and continued for six years until March 1999.
The projects exchanged a total of 591 Japanese and
Southeast Asian scientists, installed the most-needed
equipment and instruments in the local research
facilities, and sponsored domestic research programs.
The Japan Bioindustry Association (JBA) carried out
these projects under the contract with the New Energy
And Industrial Technology Development Organization
(NEDO), Tokyo.

1. Objectives and Achievements

The primary objectives of the projects were: (1) to
assist the Southeast Asian countries in their own efforts
to conserve their tropical bioresources and use them in
a sustainable manner; (2) to train the Southeast Asian
scientists and help develop their scientific skills
through collaborative research; and (3) to pave the way
for future international research cooperation.

Tables 1, 2 and 3 briefly describe the achievements
of the projects by partner country. As the tables show,
the achievements cover a wide range of areas in
biodiversity. This was due to the fact that the projects
involved, from the technical view point, two elements
including (1) conservation and (2) sustainable use of
tropical bioresources, and from the view point of target
organisms, three elements including (1) animals, (2)
plants and (3) microorganisms. Thus, we selected about
5-7 research subjects for each partner country.

Another consideration was the bilateral nature of
the projects, i.e. three independent projects were
carried out under the Japan-Thailand, Japan-Indonesia
and Japan-Malaysia government agreements. For this
reason, the JBA secretariat set up three teams to handle
independent Thai, Indonesian and Malaysian projects.

Most of actual research activities were undertaken
by the scientists from universities and public research
institutes. A total of 389 Japanese scientists were
dispatched to the tropical countries for on-site

collaborative research whereas a total of 202 scientists
from the three countries were invited to Japan for joint
research or training for technology transfer. A variety
of interesting results were gained in the research
projects, though not referred to in detail because of
limited space. More detailed information is described
elsewhere.'

The secretariat was especially careful in designing
and building the most-needed research infrastructure in
each partner country that can be repeatedly used for a
long period. The secretariat also worked out
mutually-acceptable, transparent and practical
procedures for handling biological resources. For
example, the Japanese and Southeast Asian scientists
jointly developed the inventories of specimens
collected during the course of the projects. The
secretariat and each of the three partners also agreed on
the conditions for transferring these samples to Japan.
The secretariat also constructed the Biodiversity Online,
an internet-based bioresources information network, in
cooperation with Universiti Kebangsaan Malaysia and
other institutions.

2. Future Collaboration

As the Tokyo Resolution' Conservation and
Sustainable Use of Tropical Bioresources adopted on
November 10, 1998 at the Tokyo International Forum
on Conservation and Sustainable Use of Tropical
Bioresources states, these major Southeast Asian
countries are strongly willing to conserve their tropical
bioresources and leverage these unique assets to
develop their economies. In the U.S. and some
European countries, comprehensive biodiversity
cooperation initiatives have already been launched in a
joint effort by industry, government and academic
sectors to commercialize tropical bioresources. Future
challenge for Japan-Southeast Asia bioresources
cooperation is to establish a practical mechanism by
which the parties cooperate to industrialize tropical
bioresources in a timely manner. It would be necessary
to gradually step up biodiversity cooperation initiatives
toward industrial and sustainable use of tropical
bioresources by: (1) planning more focused projects;
(2) signing comprehensive bilateral bioresources
transfer agreements for industrial in addition to
research use; and (3) providing a better mechanism for
participation that attract businesses.

While the six-year research cooperation projects



were completed, we are working on a follow-up to
continue and extend the good relations that these

projects established with Thailand, Indonesia and
Malaysia.

Table 1 — Japan-Thailand Project

Subjects

Achievements

1. Taxonomic analysis, ecosystem
evaluation and monitoring

1.1 Feeding strategies of primates

(1) Evaluation of the ecosystems
of tropical plant, animal and
microbial habitats, and their
time-serial changes

(2) Screening of primates’ food
plants for new bioactive
substances

(1) Selecting the dusky lutongs in Kaeng Krachan National Park and the pig-tailed
monkeys in Khao Yai National Park as target animals, their group composition,
forest use, feeding habits and other basic data were collected.

A radio telemetric system was established to track primate behaviors.
(2) Chemical analysis of primates’ food plants was conducted to gain knowledge
useful for future research.

Thai scientists were invited to Japan to transfer the tissue culture techniques used
to extract useful substances and produce them in large quantities.

1.2 Improvement of microbial culture
collection systems

(1) Use of DNA-based
classification and
identification methods

(2) Establishing a network of
individual culture collections

(1) Japanese and Thai scientists worked together to separate and identify lactic and
acetic acid bacteria, yeasts, filamentous fungi and Basidiomycetes from Thai
samples to transfer these techniques to Thai scientists. At the National Center for
Genetic Engineering and Biotechnology (BIOTEC), a workshop was given on
acetic acid bacteria and actinomycete.

(2) An inventory was developed for the strains that were separated and identified in
the collaborative research and was deposited in the BIOTEC culture collection.

The Japanese knowledge and experience about culture collection and data
management were transferred to Thai scientists.

Information environment for the R&D of biodiversity at the Thailand Institute of
Scientific and Technological Research (TISTR) was discussed between Japanese
and Thai Scientists at Microbiological Resources Centre (MIRCEN), TISTR.

2. Conservation of biodiversity through
man-made ecosystems (i.e. “pseudo”
natura] forest system or mixed
plantation of multiple species)

2.1 Interactions among different
organisms within an man-made
ecosystem

Evaluation of the effectiveness
of man-made ecosystems by the
analysis of the interactions
among different organisms and
by physiological and biochemical
analysis

+ Permanent plots were set up within the selected natural, pseudo natural and
artificial forests to measure their stand density, the number of species, average
basal area and diameter, average height, etc. A database system was developed to
save the collected data on all individual stands. '

»  For major tree species in the permanent plots, the dynamics of photosynthates,
and the correlation between endogenous hormones and soil water content were
studied and basic data were accumulated.

« The sugar and starch contents in the leaves of major epiphytes and their host
plants were examined to elucidate the host selection and invasion mechanisms of
the epiphytes.

+ The levels and distribution of selected chemical elements in soils and the trees in
the permanent plots were measured to obtain the basic knowledge to examine the
soundness of an ecosystem from the view point of soil environment.

2.2 Genetic diversity analysis of
artificial ecosystems

(1) Genetic diversity analysis of
artificial ecosystems, and
evaluation of inbreeding
effects

(1) For the major trees in the selected natural, pseudo natural and artificial forests, the
spacer regions of chloroplast tRNA were sequenced to prepare a phylogenetic tree.
The comparison of the newly developed sequence data with the existing data for
native varieties showed that no genetic mutation has occurred in these trees.

The GapC’s of the nuclear DNA were sequenced for the major trees in the selected

natural, pseudo natural and artificial forests. The result suggested that Afzelia
xylocarpa propagates by inbreeding.

Continued . . .



Table 1 — Japan-Thailand Project (Continued)

(2) Construction of a gene library

(3) Examination of the models for
maintaining and improving
genetic diversity

(2) For the major trees in the selected natural, pseudo natural and artificial forests, the

basic data were developed and samples were collected to construct a gene library.

(3) Through these research activities, the basic knowledge was gained to formulate the

models of maintaining and improving genetic diversity.

2.3 Socioeconomic and ethnological
analysis of an artificial ecosystem

« The effects of the most important
constituent of an ecosystem,
human society, on the ecosystem
were analyzed to develop the best
approaches to ecosystem
conservation and sustainable use.

For the villages newly constructed in Chachoengsao province by the Thai
government, selected farmers were surveyed of their economic situation and use of
forest community system and resources to study the current state of the economic
base and resource management of these villages.

In the villages covered by the survey, education and training was given on how
forest community system and resources should be managed.

3. Use of bioresources
3.1 Use of bioresources

» Screening of new bioactive
substances found in plants and
their applications

The techniques based on the K-ras-NRK assay system to screen anti-ras
substances were transferred to the Thai scientists invited to Japan.

Also at the National Center for Genetic Engineering and Biotechnology
(BIOTEC), a training was given on the same screening techniques.

3.2 Study of traditional use of plant
resources

Through interviews with the ethnic minorities in northern Thailand, studies were
conducted on traditional knowledge including the names, uses and cultivation
practices of plants they use as medicines.




Table 2 — Japan-indonesia Project

Subjects

Achievements

1. Taxonomic analysis, ecosystem
evaluation and monitoring
1.1 Microbial culture collection
systems

+ Taxonomic analysis of lactic and
acetic acid bacteria found in
fermented foods

Improving culture collection
network

+ As two microbial resources of Indonesia, lactic and acetic acid bacteria were
screened, separated and identified. Many interesting acetic acid bacterium strains
were separated and new knowledge was gained. In addition, Indonesian
researchers were trained to improve their skills in classification and identification
of microorganisms and microbial database development.

»  Separated strains were deposited in an Indonesian culture collection to expand its
collection.

1.2 Plant conservation techniques
(a) Conservation of plant diversity

Basic research on plant inventory
and diversity, and analysis of
genetic make-up and phylogenic
relationships of species

- In order to promote plant diversity research, techniques were explored to develop
data for use in molecular systematics and to process authentified genetic data to
construct gene banks. Indonesian botanists were given training on these
techniques. The approach of molecular systematics was applied for the first time in
Indonesia to the study of the selected plants of the families Anacardiaceae and
Aspleniaceae.

(b) Tissue and cell cultures of tropical
plant species

+  Research and development of the
tissue and cell culture and
micropropagation techniques for
tropical plant species

+  The applicability of the photoautotrophic micropropagation system to tropical
plant species was confirmed.

« Acacia (Acacia mangium) as an important tropical plant, mangosteen (Garcinia
mangostana) and pineapple (Ananas comosus) as two representative tropical
fruits, peppermint (Mentha piperita) as a medicinal plant among others were
selected as model plants and it was shown that the photoautotrophic
micropropagation system can be used to produce these useful plants in large
quantities.

(c) Development of DNA techniques
for the evaluation of biological
biodiversity

+  Using crab-eating macaques as an experimental animal for medical and drug
studies, cockatoos as a pet bird, and soft-shelled turtles and bullfrogs as food
animals, the basic DNA techniques for biodiversity evaluation were developed and
transferred to Indonesian scientists.

- The DNA techniques identified for the first time in the world a color-blind
macaque.

The entire sequence of the mitochondrial DNA from a soft-shelled turtle was
determined.

2. Utilization of tropical bioresources
2.1 Utilization of microbial resources

+  Screening microorganisms for
their abilities of producing
antibiotics, polysaccharide-
degrading enzymes and other
useful substances.

»  Searching microorganisms that
are capable of producing new oils
and degrading cyanides

(1) Tropical plants (including endangered species) were collected to elucidate the roles
of the microorganisms (endophytes) that live in symbiosis with them and to screen
the endophytes’ ability to produce useful substances.

+ The techniques to separate, identify and store the collected endophytes were
established. Their ability to produce useful substances were evaluated and found
ones with antibiotic-, high-molecular polysaccharide- and
oligosaccharide-producing capabilities.

- Highest oligosaccharide production was observed when endophytic fungus use
xylan substrates and when endophytic bacteria use mannan substrates.

»  New findings were gained concerning the co-relations between endophytes and
their host plants.

(2) Microorganisms were screened for their abilities of producing new oils and
degrading cyanides
+ A desaturase which plays a key role in lipid metabolism were separated from a
Mortierella filamentous fungus and characterized. The gene encoding the

desaturase was introduced into koji molds and a transformed strain was found to
produce y-linolenic acid, an unusual product for a wild strain.

+  Also found was a strain that transforms palm oil.

- The genes encoding a Pseudomonas-derived B -cyanoalanine synthase, a
cyanide-assimilating enzyme, and a Rhodococcus—derived nitrile converting
enzyme were simultaneously expressed in a transformed strain to successfully
convert cyanides into amino acids. As new microorganisms that transform
cyanide-related compounds, those that assimilate cyclic imides were also found.

Continued . . .



Table 2 — Japan-indonesia Project (Continued)

2.2 Utilization of plant resources

Feeding strategies of primates
{conservation of tropical
rainforest as well as examination
of primate food plants for
bioactive substances and of
techniques to produce these
useful substances)

(1) A study of the feeding habits of silver lutungs found a substantial difference in
their preferences in food plants depending on plant species and items. Such
differences in feeding habits may be used to screen the plants’ secondary
metabolites. Using this approach, nine plant species were identified as those that
silver lutungs might be eating for their medicinal effects.

(2) Food and medicinal plants used by mankind as well as those eaten by primates
were investigated for their biological activities.

In this program, candidate plant species were squeezed down quite efficiently
through an extensive screening. Also studied were such interesting bioactive
substances as Bryophllin A (pesticide), Tephrosin (pesticide) and Zerumbone
(anti-inflammatory and anti-cancer agent).

3. Promoting the establishment of
Tropical Bioresources Industrial
Development Center in Indonesia

Feasibility study of constructing
a tropical bioresources
mformation center in Indonesia

The initiative was originally proposed by the Agency for the Assessment and
Application of Technology (BPPT) of Indonesia with its strong need for scientific
and technological information useful in sustainable use of the nation’s tropical
bioresources.

After a series of meetings between Indonesian and Japanese personnel and visits
by BPPT officials to related organizations in Japan, the initiative was finally
proposed to be implemented as the Tropical Bioresources Industrial Development
Centre (TroBIDEC) project that focus on industrial development of Indonesia’s
bioresources.

In February 1999, BPPT formally announced the project at a press conference in
Jakarta.

,554



Table 3 — Japan-Malaysia Project

Subjects

Achievements

1. Ecosystems and monitoring

1.1 Biodiversity databases and gene
banks

Using Malaysian plants with commercial values such as durian, the gene diversity
evaluation techniques were transferred to the country’s scientists.

The techniques involved in the separation and identification of microorganisms
were also transferred to Malaysian scientists. A total of 89 strains of Pseudomonas
and other species were separated from the samples collected in Malaysia and
Pseudomonas oryzihabitans was identified. These separated strains were deposited
in a Malaysian culture collection and also transferred to Japan under a material
transfer agreement between the two countries.

1.2 Evaluation and monitoring of
marine ecosystems

The techniques for separating and storing marine life were transferred to
Malaysian scientists. Field survey was conducted in Sabah and the methodologies
to monitor the degradation of river, coastal and oceanic environments were
developed.

A joint research between Japanese and Malaysian scientists was conducted on
Porifera and symbiotic microorganisms and separated a total of 435 microbial
strains. The analysis of the useful substances produced by these microorganisms
found, among others, a biodegradable polymer, anisomycin and an anti-microalga
active substance.

1.3 Ecosystem evaluation and
inventory development based on
advanced technologies

In a collaborative effort between Japanese and Malaysian scientists, a biodiversity
inventory was developed. The joint team also developed a database system with
online data search and exchange capabilities.

As a tool to analyze the genetic variations in the tropical trees, the related
advanced technologies and automatic sequencers were transferred to Malaysia.
The Fagaceae and Dipterocarpaceae trees were analyzed for their genetic
variations and a substantial accumulation of genetic variations was found.

2. Utilization of tropical bioresources

2.1 Screening and separation of
bioactive compounds produced by
microorganisms and plants

The techniques required in screening and separation of useful bioactive
compounds and microorganisms were transferred to Malaysian scientists.

Effective anti-tumor promoter substances were found in Malaysian food plants
and one of which was successfully identified as girinimbine.

A total of 354 endophytes separated from Malaysian plants were screened for
their capabilities of producing antibiotics, high-molecular
polysaccharide-degrading enzymes and oligosaccharides. A strain was found to
produce an antibiotic that selectively attacks the Alternaria species.

The separated strains were deposited to a Malaysian culture collection and also
transferred to Japan under a material transfer agreement.

2.2 Evaluation of therapeutic and toxic
potentials of natural products

The techniques to evaluate therapeutic and toxic potentials such as anti-tumor,
neuroprotective and anti-allergic activities and the cell culture techniques for
medicinal plants were transferred to Malaysian scientists.

A tumor-suppressing substance was found in the bark extract from a
Simaroubaceae plant. The substance was separated as a triterpene biosynthetic
compound and the structure was determined.

A standard quality evaluation method was established based on HPLC for a
Malaysian traditional folk medicine, “Tongkat AL”.

Nerurotoxicity prevention activity was found in the tocotrienols from Malaysian
palm oil.

Some of the extracts from 15 Malaysian plants screened were found to exhibit
promising anti-allergic activities.

Araceae rhizome propagation techniques were established and developed to
improve their efficiency.

— 56 _—



Conclusion

Almost all people who have an experience in
biodiversity assistance programs unanimously say
that establishing mutual trust with partner countries
is the foundation for the better access to their
bioresources. The key is a well-planned national
biodiversity strategy that consistently builds better
mutual trust with partner countries.
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ABSTRACT

in recent decades, close relationships between
food constituents and their efficacies for
prevention of "life style-related diseases" including
cardiovascular diseases, diabetes, and cancer
have been proven. In particular, there is ample
evidence for the involvement of food habits or
food components in cancer prevention in humans.
We have carried out screening tests of
vegetables and fruits in Thailand, Indonesia, and
Malaysia (n = 371) for the inhibition of the tumor
promoter 12-O-tetradecanoylphorbol-13-acetate
(TPA)-induced Epstein-Barr virus (EBV) activation
in Raji cells. As the results, such plants were
found to have markedly higher potentials for
cancer prevention as compared with those in
Japan (n =133). Zerumbone was isolated from the
rhizomes of Zingiber zerumbet Smith as a potent
inhibitor of EBV activation. The 1Cs, value of
zerumbone (0.14 pM) is noticeably lower than
those of the anti-tumor promoters we have
hitherto obtained. These results indicate that the
use of edible plants in southeast Asian countries
may be beneficial to search for effective
chemopreventive agents.

ABSTRAK

Dalam dekade terakhir, hubungan yang erat
antara kandungan makanan dan kemanjurannya
untuk mencegah "penyakit yang berhubungan
dengan gaya hidup" meliputi  penyakit

kardiovaskular, diabetes dan kanker telah terbukti.

Dalam hal khusus, terdapat banyak data yang
memperlihatkan keterlibatan kebiasaan makanan
atau komponen makanan dalam pencegahan
kanker pada manusia. Kami telah melakukan
skreening pada sayur-sayuran dan buah-buahan
di Thailand, Indonesia, dan Malaysia (n= 371)
terhadap penghambatan pembentukan tumor
12-O-tetradecanoylphorbol-13-acetate (TPA)-

diinduksi aktivasi Esptein-Barr virus (EBV) dalam
sel Raji. Sebagai hasilnya, tanaman-tanaman
secara nyata ditemukan lebih potensial untuk
pencegahan kanker dibandingkan dengan di
Jepang (n= 133). Zerumbon di isolasi dari umbi
Zingiber zerumbet Smith sebagai suatu inhibitor
yang potensial pada aktivasi EBV. Nilai [Cs,
zerumbon (0,14 pM) adalah lebih rendah dari zat
anti-pembentukan tumor yang selama ini kami
peroleh. Hasil-hasil ini menunjukkan bahwa
penggunaan tanaman yang dapat di makan di
negara-negara Asia tenggara dapat dijadikan
sumber yang bermanfaat untuk pencarian zat-zat
chemopreventif yang efektif.

INTRODUCTION

A great body of epidemiological and animal
studies have demonstrated the close relationships
between food phytochemicals and their efficacies
for prevention of ‘life style-related diseases”
including cardiovascular diseases, diabetes, and
cancer have been proven (1). In particular, there
is ample evidence for the involvement of food
habits or food components in cancer prevention
in humans (2).

While attention has been frequently paid to
anti-oxidative vitamins or minerals for the
prevention of carcinogenesis in rodents (3), it can
be stressed that the above-mentioned ubiquitous
chemicals do not exclusively represent the
beneficial, cancer-protective effect of vegetable
intake when the great diversity of plant secondary
metabolites is taken into account.

Southeast Asia is one of the promising sites in
the world for collecting diverse and unique edible
plants containing various and abundant
biologically active substances (4). In fact, there is
considerable utilization of commonly eaten plants
in the traditional folk medicines of Southeast Asia
(5). The above background leads to the premise
that edible plants from Southeast Asian countries
have a higher potential for chemoprevention as
compared with those found in temperate zones.

We have been focusing on the
anti-tumor-promotion in multistage carcinogenesis
as an effective means of chemoprevention (6)
and conducted an inhibitory assay of Epstein-Barr
virus (EBV) activation for screening. EBV is a
herpes virus latently infected in human
B-lymphoblastoid Raji and is known to be
activated by tumor promoters to produce viral
early antigens (EA) (7). It has been reported that
EBV, a highly expressing c-myc gene, is one of



the causes of some cancers (8-10). Thus, an
inhibitory test of EBV-activation may be estimated
to be one of the most effective in vitro methods to
predict chemopreventive potential in vivo. A
considerable number of compounds which we
have identified as EBV activation inhibitors have
actually shown notable chemopreventive effects
in some rodent models (11-22).

Based on the above findings, in the present
study we have screened the anti-tumor promoting
activities of edible plants from Thailand, Indonesia,
and Malaysia using the inhibitory test of EBV
activation in Raji cells. In addition, an active
constituent of Zingiber zerumbet, a medicinal
plant in Southeast Asia, has been isolated as a
potent EBV activation inhibitor. The high potential
of edible Southeast Asian plants for cancer
chemoprevention is collectively discussed.

MATERIALS AND METHODS

Plant materials

Fresh edible plants were collected at local
markets in Bangkok and Chaingmai in November,
1993 (Thailand), Bandung and Bogor in March,
1996 (Indonesia), and Alor Star, Kangar, and
Kuala Terengganu in November, 1996 (Malaysia).
Each material was cut into small pieces and
immediately soaked in methanol (> 95% purity).
The extracts were stored at room temperature for
10-30 days. After drying in vacuo, the extract was
dissolved at a concentration of 40 mg dry wt./mL
in dimethylsulfoxide (DMSO).

Inhibitory assay of EBV activation

Raiji cells were incubated in 1 mi of RPMI 1640
medium (supplemented with 10 % fetal calf
serum) containing sodium n-butyrate (BA, 440 ug),
12-O-hexadecanoylphorbol-13-acetate (HPA, 40
ng), and the test sample (200 pg) at 37 °C under
5 % CO, atmosphere for 48 hrs. EBV activation
was evaluated by the detection of EA, stained by
an indirect immunofluorescence method with
high-titer EA-positive sera from nasopharyngeal
carcinoma patients, and followed by FITC-labeled
IgG. The rate of EA-induced cells was compared
to the rate obtained in a control experiment using
only BA, HPA, and DMSO [0.5% (v/v)], in which
the rate of EA-induced cells was ordinarily around
40 %. The activity was divided into four ranks
based on both the inhibitory rate (IR) of each test
extract toward EBV activation: +++ strongly active
(IR = 70%); ++ moderately active (70%>IR =
50%); + weakly active (50%>IR= 30%); - inactive

(30%>IR). At least 500 celis were counted in each
experiment, which was performed in duplicate.
Standard error for the IR was consistently 10% or
less.

Reduction of zerumbone

Ten-milligrams of sodium boron hydride (SBH)
was added to a methanol solution of zerumbone
(21.4 mg), and allowed to stand at room
temperature for 30 min. After usual work up,
8-hydroxy-a-humulene was purified on
preparative TLC (EtOAc: n-hexane, 1.4, Rf =
0.63) in a yield of 22%. IR vmax fim (cm-1):
3100-3600 (Br.), 1757, 1755, 1600, 1500, 1480,
1460, 1300. 1H-NMR (CDCl;, 300 MHz)3: 1.07
(3H, s, H-14 or 15), 1.08 (3H, s, H-14 or 15), 1.44
(3H, s, H-12), 1.67 (3H, s, H-13), 1.82 (1H, d, J =
4.0 Hz, H-1a), 1.99-2.33 (3H, m, H-1b, 4, and 5),
463 (1H, d, J = 7.1 Hz, H-8), 4.83 (1H, dd, J =
10.1, 4.7 Hz, H-2), 5.22 (1H, m, H-6), 5.26 (1H, d,
J = 16.1 Hz, H-10), and 5.56 (1H, dd, J = 16.1,
7.1 Hz, H-9). MS (AP-CI) (m/z): 221 (IM+1]’,
Cy5H240).

RESULTS AND DISCUSSION

Screening for the anti-tumor promoting activity in
vitro

JAPANESE
(n=133)

INDONESIAN MALAYSIAN
(n=135) (n=122)
Figure 1

Proportion of inhibitory activities toward EBV
activation of the extracts from edible Japanese,
Thai, Indonesian, and Malaysian plants.

EBV-EA was induced by HPA (40 ng/mL) and BA
(3 mM) in Raiji cells. The inhibitory activity was
divided into four ranks based on the IR of each
test extract toward EBV activation: +++ strongly
active (IR=70%); ++ moderately active (70%>IR



= 50%); + weakly active (50%>IR = 30%); -
inactive (30%>IR).

As shown in Fig. 1, a total of 371 edible plants
from Thailand, Indonesia, and Malaysia were
screened for their inhibitory activities toward the
tumor promoter HPA-induced EBV activation in
Raiji cells (23-25), and their suppressive potencies
are compared with that of Japan (n = 133) (26). It
in notabie that the rates of strongly (+++),
moderately (++), and weakly (+) active plants
from Southeast Asian countries are markedly
higher than those of Japan. Thus, a high potential
of Southeast Asian plants for cancer prevention is
suggested. The scientific names of strongly
actives plants are listed in Table 1.

Table 1

Strongly active plants from Thailand,
Indonesia, and Malaysia for EBV activation
inhibition

Family
Species

THAILAND

Alizoaceae
Glinus oppositifolius

Amaranthaceae
Amaranthus gracilis Desf.

Anacardiaceae
Mangifera foetida Lour.

Bingnoniaceae
Oroxylum indicum Vent.

Compositae
Artemisia lactiflora var. gennina
Chrysanthemum coronarium L.

Cucurbitaceae
Momordica charantia L.

Gnetaceae
Gnetum gnemon L.

Gramineae
Cymbopogon citratus Stapt.

Guttiferae
Garcinia cowa Roxb.

Labiatae
Ocimum basilicum L.
O. canum Sims
O. gratissimun L.

Leguminosae
Pisum sativum L.

Marsileaceae
Marsilea crenata Presl|

Melastomataceae
Diplectria barbata

Meliaceae
Aglaia odorata Lour.
Azadirachta indica Juss.

Piperaceae
Piper nigrum L.
P. sarmentosum Roxb.
P, betel L.

Polygonaceae
Polygonum odoratum Lour.

Rubiaceae
Morinda citrifolia

Rutaceae
Citrus hystrix D.C.
Zanthoxylum limonella

Saruraceae
Houttuynia cordata Thunb.

Scrophulariaceae
Limnophila aromatica Merrill

Solanaceae
Capsicum annuum

Umbeiliferae

Apium graveolens var. Dulce Pers.L.

Centella asiatica Urban
Coriandrum sativum \..
Erygium foetidum L.

Trachyspermum roxburghianum Craib

Zingiberaceae
Boesenbergia pandurata Holtt
Languas galanga Swartz
Zingiber officinale Roscoe



Agavaceae
Pleomele angustifolia N.E. Brown

Amaranthaceae
Amaranthus hypochondriacus L.

Annonaceae
Cananga odorata (Lamk.)
Hook. f. et Thoms

Bombacaceae
Helitiera littoralis Dryand

Butomaceae
Limnocharis flava Buchen

Caesalpiniaceae
Caesalpinia sappan (L.)

Caricaceae
Carica papaya L.

Convolvulaceae
Ipomoea aquatica Forsk.

Cruciferae

Brassica juncea (L.) Czern. et Coss

B. sinensis
Nasturtium officinale R. Br.

Cucurbitaceae
Sechium edule (Jacqg.) Swartz

Euphorbiaceae
Manihot esculenta Crantz.
Sauropus androgynus (L..) Merrill

Gnetaceae
Gnetum gnemon (L)

Gramineae
Cymbopogon nardus (L.) Rendl.
Oryza sativa (L.).var Glutinosa
O. sativa (L.)

Labiatae
Ocimum basilicum L.

Lauraceae

Cinnamomum burmanni (Nees) Bl.

C. cassia Pres/

Leguminosae
Arachis hypogaea L.
Parkia roxburgii G.Don
Pisum sativum L.

Magnoliaceae
Michelia champaca (Maxim.) Sarg.

Mirtaceae
Eugenia polyanta Wight

Myristicaceae
Myristica fragrans Houtt.

Myrtaceae
Psidium guajava L.

Oleaceae
Jasminun sambac (L.) Ait.

Oxalidaceae
Averrhoa bilimbi L.

Palmae
Areca catechu L.

Pandanaceae
Pandanus amaryliifolius Roxburgh

Papilionaceae
Trigonella foenumgraecum L.

Piperaceae
Piper betle L.
P. retrofractum Vahl

Polypodiaceae
Diplazium esculentum (Retz.) Sw.

Rosaceae
Prunus avium L.

Rutaceae
Citrus aurantifolia Swingle
C. hystrix DC
C. paradisi Macf.

Solanceae
C. frutescens (L.) Cabe

Umbelliferae
Anethum graveolens L.



Centella asiatica (L.) Urban
Coriandum sativum L.
Cuminum cyminum L.
Oenanthe javanica (Bl.) DC.
Petroselinum sativum Hoffm.

Urticaceae
Pilea Trinervia Wight

Zingiberaceae
Curcuma aeruginosa Roxb.
C. domestica Valet.
C. xanthorrhiza Roxb.
C. zedoaria (Christm.) roscoe
Elettaria cardamomum (L..) Maton
Kaempferia galanga L.
Zingiber americans Blume
Z. officinale Rosc.

MALAYSIA

Amarantaceae
Amaranthus gangetics L.
A. tricolor L.

Anacardiaceae
Anacardium occidentale L.
Mangifera indica L.

Butamaceae
Limnocharis flava

Capparidaceae
Cleome rutidosperma

Caricaceae
Carica papaya L.

Compositae
Cosmos caudatus Kunth

Cucurbitaceae
Luffa acutangula (L.) Robx.
Trichosanthes anguina L.

Dioscoreaceae
Dioscorea esculenta (Lour.) Burkill

Euphorbiaceae
Manihot esculenta Crantz.
Sauropus androgynus (L..) Merrill

Labiatae
Coleus tuberosus

Mentha arvensis L.
Ocimum basilicum L.

Lecythidaceae
Barringtonia racemosa (L.)
Spreng. (Putat)

Leguminosae
Archidendron contortum
{Martelli) 1.C. Nielsen
Pachyrhizus erosus (L.) Urban

Moraceae

Artocarpus heterophyllus Lam.
Musaceae

Musa acuminata Colla

Myristicaeae
Myristica fragrans Houtt.

Myrtaceae
S. polyanthum

Pandanaceae
Pandanus odoratus Ridl.

Piperaceae
Piper betle L.
P. sarmentosum Roxb.

Polygonaceae
Polygonum minus Hudson.

Rubiaceae
Morinda ctrifolia L.

Rutaceae
Murraya koenigii (L.) Spreng.

Solanaceae
Capsicum annuum L.
Solanum melongena L.

Trapaceae
Trapa incipa

Umbelliferae
Centslla asiatica (L.) Urban

Zingiberaceae
Alpinia galanga (L.) Swart.
Curcuma domestica Valet.
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Figure 2

Overlapping status of test plant samples from
Japan, Thai, Indonesia, and Malaysia.

These graphs show at what rates plants from
each country overlap with each other by
taxonomic classification. For instance, in Panel A,
"JAP only" means test plants from Japan, but not
tested in other screening of Thai, Indonesian, or
Malaysian plants. "T" shows that the Japanese
plants overlapped only with Thai, but not with
Indonesian or Malaysian plants. "TI" means that
the Japanese plants overlapped with both Thai

and Malaysian plants, but not with Indonesian
ones. "TIM" shows that the Japanese plants
overlapped with Thai, Indonesian, and Malaysian
plants.

One can suppose that the potential of edible
Thai, Indonesian, and Malaysian plants for
chemopreventive properties is repeatedly shown
because the plant species selected in these tests
were similar to each other. We have calculated
the rates of overlapping plant species used for
tests in Japan, Thailand, Indonesia, and Malaysia.
The rates for plants tested in only a single country
and those overlapping with another country or
countries are shown in Fig. 2. The former rates —
designated as "JAP only " in Fig. 1 (Panel A) for
example — were significantly higher in Japanese
(77%), Thai (72%), and Indonesian (66%) tests,
while those in the Malaysian test (47%) were less
as compared with the other three tests since the
number of Malaysian plants overlapping with Thai
(14 species, 13% of the total) and Indonesian (16
species, 14% of the total) was higher than those
of the others.

In any case, it is quite interesting to indicate that
considerably large number of active plants occur
independently in each Southeast Asian country.
Vatanasapt et al. reported that the cancer
mortality rate in Thailand is approximately half of
those in both Japan and the U.S.A. (27). Then, it
is tempting to speculate that the cause of lower
rate may be partly attributable to food
pytochemicals present in Thai vegetables
although it is generally understood by lower fat
energy intake in Thailand (28). Comprehensive
epidemiological surveys on cancer mortality rates
in Indonesia and Malaysia remain to be
addressed.

Our criteria for plant selection was based on the
fact that they are abundant in edible species used
for herbs, condiments or flavors, suggesting them
to contain physiologically active compounds (29).
Substantially, the secondary metabolites of plants
usually play critical roles in their self-defense as

anti-oxidants, anti-microbials, and  other
anti-biotics.
The ecological interactions between

plant/microbial or plant/insect in subtropical
southeast Asian regions are considered to be
more harsh than those in temperate zones.

Also, some plant species in southeast Asia have
hardly been given to plant breeding, which has
been extensively done in Japan and other
developed countries based on industrial or



commercial benefit without regard for the
physiological functions of plants. Such trends in
plant breeding may have resulted in the decrease
in the contents of vitamins and other
physiologically important chemicals in plants.

It should be noted further that there is a long
history of medicinal use of traditional vegetables
and fruits in southeast Asian countries (30-31).
Along a similar line, it is of interest to note that the
taste and smell of edible plants is utilized to
evaluate their medicinal effects by herbalists (32).
Our criteria for plant selection for
chemopreventive studies are consistent with this
approach.

We have so far identifed some of active
constituents of promising plants as follows:
cardamonin (Boesenbergia pandurata,
Zingiberaceae) (33), 1'-acetoxychavicol acetate
(Languas galanga or Alpinia  galanga,
Zingiberaceae) (34), citral (Cymbopogon citratus,
Gramineae) (35), pheophorbide a (Neptunia
oleracea, Leguminosae} (36), glyceroglycolipids
(Citrus hystrix, Rutaceae) (37), niaziminin
(Moranga oleifera, Moringaceae) (38), curcumin
(Zingiber cassumunar, Zingiberaceae) (39), and
AL-1 (Artemisia lactiflora, Compositae) (40).

Active constituent of Z. zerumbet

in addition to the above compounds, we have
recently attempted to search for the EBV
activation inhibitors in the rhizomes of 2Z.
zerumbet, a medicinal plant occurring in
Southeast Asian countries.

Fresh rhizomes of Z. zerumbet (1 kg);
herbarium No0.5-203-R, Environmental Science
Laboratory, Central laboratory and Greenhouse
Complex, Kasetsart University, Thailand; were
extracted with methanol at room temperature and
concentrated in vacuo. The aqueous extract was
then partitioned between CHCIl; and deionized
water (1:1) to give an active CHCI; layer (5.83 g)
which was subjected to silica gel column
chromatography (EtOAc/n-hexane, stepwise). An
active constituent (1.4 g) in the 5% EtOAc eluate
was recrystallized from methanoi to be identified
as zerumbone (1; Fig. 3) by a comparison of the
spectral data (41).

zerumbone(1)

a-humulene(2) 8-hydroxy-a-humulene(3}

Figure 3
Structures of zerumbone (1), a-humulene (2), and
8-hydroxy-a-humulene (3).

Commercially available o-humulene (2) and
8-hydroxy-a-humelune (3; Fig. 3), the latter being
obtained by NaBH, reduction of 1, were also
subjected to a bioassay. The inhibitory test on
EBV activation was. As shown in Fig. 4, 1 at a
concentration of 10 uM or more showed strong
cytotoxicity to Raji cells, as has been similarly
shown in a hepatoma cell culture and normal
mouse fibroblasts (41) while 1 maintained cell
viability and exhibited significant inhibitory activity
toward EBV activation in a concentration range of
0.01 uM-10 uM. The activity of 1 (ICs, = 0.14 uM)
is evaluated to be the highest among the
anti-tumor promoters we have so far reported.
Interestingly, 2 showed no significant inhibition up
to a concentration of 100 uM, in spite of only a
slight structure difference from 1, i.e., the
presence or absence of the carbonyl group at the
C-8 position. Another zerumbone derivative (3)
bearing a hydroxyl group at the C-8 position also
showed markedly potent activity (ICsy = 0.95 uM),
in contrast to 2.
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Figure 4

Inhibitory activity and cell viability of zerumbone
(1, @), a-humulene (2, A), and 8-hydroxy-o-
humulene (3, O) in EBV activation tests.

EBV activation in Raji cells was induced by TPA
(50 nM) and n-butyrate (3 mM).

Along a similar line of investigation, we have
reported that oxidation of the hydroxyl group at
C-3 of the triterpenoids enhanced the inhibitory
activity toward EBV activation by 100-fold (41)
and the importance of the enone group of the
flavonoids have been demonstrated (42). These
findings, together with the structure-activity
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relationships of zerumbone-related compounds,
may provide a lead to address the mechanism of
action for the tumor promoter-induced EBV
activation.

We have recently found that zerumbone
markedly suppressed the formation of the
histological tumor marker aberrant crypt foci in rat
colon through collaborative work with Dr. T.
Tanaka of Kanazawa Medical University (data not
shown). Thus, further evaluation of
chemopreventive activity of zerumbone in other
rodent models should be performed.

CONCLUSION

So far, much attention has been paid to
vitamins C, E and antioxidative (radical
scavenging) polyphenols as chemopreventive
agents. While such ubiguitous constituents have
notable activities, they actually make up a tiny
fraction of diverse phytochemicals in the plant
kingdom.

As said in the notion "Medicine and food are of
the same origin. ", some daily plant food in Asia
has been used concurrently as folk medicine
because of their diversity and traditionally
inherited knowledge of their use.

As the nutritional situation has improved in
developed countries, food taste has emerged as
a more important factor while the biological
function of food is less noticed and neglected. By
instinct, we generally prefer salty and fatty dishes
which are obviously risk factors of some cancers.
When we define "nutritional value" as the primary
function of food, "taste" as the second, and
"physiological function" as the third, we notice that
it is efficient to search for promising
chemopreventive agents from the plants which
still maintain physiological functions.

As mentioned above, edible southeast Asian
plants are one of the most notable sources of
physiologically active compounds. It is therefore
necessary to further identify the active
constituents which may be highly effective for
chemoprevention.
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Endophytes in Tropical Southeast Asia

-Their diversity and potential use-
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Abstract

We devised isolation methods for plant endophytes, which are composed of surface
sterilization of plant samples. Using those methods we isolated more than 900 endophytes from plants in
Malaysia, Indonesia, and Japan. We tested isolates on their abilties in producing anti-microbial
compounds and oligosaccharides from natural polysaccharides. For identification of isolated endophytes,
sequence homology of 18S rRNA gene was found to be useful. The isolates were classified into six
families of Loculoascomycetes, Hyphomycetes, Coelomycetas, Pyrenomycetes, Hymenomycetes, and
Discomycetes. We also examined intemal transcribed spacers (ITS) as markers for classifying

Ascomycetes in detail.
1. Introduction

Microbes are by far the most abundant
organisms in number and diversity. However, only
limited kinds and numbers of microbes have been
isolated and characterized and vast numbers of
microbes remain to be explored for their
characteristics and uses for improving the quality
of our life. We focused our investigation on the
microbes living in plants (endophytes), because
our knowledge on them is still scarce. We devised
isolation methods for endophytes [1]. They are
composed of extensive surface sterilization with
ethanol and sodium hypochlorite for eliminating
possible contamination of unwanted microbes.

For the identification of isolates,
information of rDNA sequences is becoming an
important tool in additon to conventional
morphological data such as spore formation. In
particular, base sequences of 18S rRNA genes
were useful to identify non-spore forming fungi, for
most of fungal endophytes are non-spore forming
and conventional taxonomic keys are not
available {2, 3]. In order to examine detailed
classification of Ascomycefes, intemal transcribed
spacers are also important keys for the taxonomic

studies of Ascomycefes, the most abundant fungi
In the world. For preservation of the isolates,
desiccation method for fungi and lyophilization
method for bacteria were employed. Freezing in
25% glycerol was used for both fungi and
bacteria.

For finding potential uses of endophytes, we
constructed screening systems such as antibiotic
activity against phytopathogenes, enzymatic
activies to produce oligosaccharides from
polysaccharides (xyian, inufin, mannan, etc.). We
are in the process of their purfication and
characterization.

2. Materials and Methods

2.1. Isolation of endophyte

Plant specimens used were young
healthy branches (one or two years old). The
branches were washed in running water for 10
min, and dried using paper towel, then cut into
several pieces of about one centimeter length.
They were surface-sterlized by immersion
sequence in 75% ethanol for 1 min, >5.3%
sodium hypochlarite solution for 5 min and 75%
ethanol for 0.5 min. Grass stems were

_ 67_



surface-steriized only by immersion of 75%
ethanol for 2 min. After drying, the pieces were cut
to expose their inner tissue on a sterilized glass
and placed in petri dishes containing CMM
medium (commeal agar (Difco) 17 g/, malt extract
20 gf, yeast extract 2 gfl, chloramphenicol 50
mg/l) or NA medium (meat extract 5 g/, peptone
10 g/1, NaCl 5 gh, agar 15 g/1, nystatin 100 mg/1).
After 3 days- 4 weeks incubation at room
temperature, fungi were isolated on
potato-dextrose-agar (PDA) slant, and bacteria on
nutrient agar (NA).

2.2, Production of oligosaccharides

The isolated bacterial-endophytes
grown on a nutrient agar slant were inoculated to
enzyme producing media (5 mi10-ml test tube)
consisting of natural polysaccharide (2 g/l) such
as xylan, inulin and mannan, NH4NO3 or NaNO3
2.0 g/, MgSO47H20 0.5 g, KCI 0.5 g/, KH2PO4
0.5 g/, FeS047H20 0.01 g/, (pH 6.8). They were
cultivated at 27°C for 2 days with shaking. In case
of fungi, one agar-piece of fungal cells grown on a
PDA slant was inoculated to 5 ml of the enzyme
producing medium and cultured at 27°C for 5
days with shaking. The culture broth was
centrifuged at 2,000 x g, 4°C for 20 min and the
supernatant was used as a source of crude
enzyme. Oligosaccharides were detected by thin
layer chromatography (TLC) using a silica gel
plate (Silica gel 60, Merck) with a solvent system
of 1-butanol - 2-propanol - water - acetic acid
(7:5:4:2, vv). Spots were detected with a reagent
containing p-anisaldehyde-H2S04-ethanol (1:1:18,
v} using the hydrolysate of polysaccharides as
standards.

2.3, Measurement of anti-microbial activity

Fungal endophytes were cultivated for
5 days, and bacteria for 2 days at 27°C with
shaking in the antibiotic production medium that
we reported previously [1]. The supematant of
cultured broth was used for a paper disc diffusion
assay with Aftemarna sp., Bacilus subtilis,
Salmonella sp., Saccharomyces cerevisiae as
test microorganisms.

2.4, Analysis of 18S rRNA gene

Endophytic  fungi isolated and
reference strains (Aspergillus oryzae AHU 7034
and Penicillium martensi NRRL 2027) were
grown in 500-ml volume of Sakaguchi flasks
containing 100 mi of modified Czapek-Dox liquid
medium (modified Czapek-Dox liquid medium
(OXOID) 334 gl, yeast extract 2 gl) or
potato-dextrose-broth (DIFCO) with shaking at
27°C for 3 days. The mycelia were harvested by
centrifugation (6,000 x g, 4°C, 10 min), and
washed with TEN buffer (10 mM Tris-HCI, 1 mM
EDTA, and 0.1 M NaCl, pH 8.0). The washed
mycelia were harvested by vacuum filtration. The

pre-dried 'mycelia cake' was peeled off from the

fiter paper, frozen at -80°C and lyophilized.
Genomic DNA was isolated from 50 mg of
lyophilized mycelia according to the methods of
Raeder and Broda [4]. The 18S rRNA gene was
seleclively amplified by PCR using the specific
primers for filamentous fungi proposed by White
et al. [5]. In most strains, beside the entire 18S
rRNA gene, NSI-NS6 and NS5-NS8 segments
were amplified and purified with MicroSpin
columns S300HR system (Phammacia Biotech).
Nuclecotide sequences of the PCR products were
determined in  both directions by the
dideoxynucleotide chain temmination method
using Thermo Sequenase core Sequence kit,
flucrescent primer (NSI, NS3, NS5, NS6 and
NS8) and ALF express DNA Sequencer
(Phammacia Biotech) following the conditions
provided by the manufacturer. The entire
sequences of 185 rRNA genes (excluding the
areas of the primer sequences) were detemmined
by using GENETYX-MAC. They were compared
with those in the GenBank, EMBL and DDBJ
databases through the DNA Information and
Stock Center (National Institute of Agrobiological
Resources, Tsukuba, Japan) using FASTA [6] and
BLAST SEARCH [7l. By using the
multiple-sequence  alignment  program  of
GENETYX-MAC, the 18S rDNA sequences of
nine endophytes and two references that we
determined were aligned with the sequences of
similar fungi retrieved from databases. A
phylogenetic tree was constructed by using the
unweighted pair group method arithmetic mean
method (UPGMA) program (Fig. 1).
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2.5. Analysis of base sequences of intemal
transcribed spacers

White et al. [5] suggested that
repeating units in [TS region or intergenic spacer
mutates much faster than other genes and
differences in these regions might be good
indicators to classify fungi within the same genus.
Mugnier [8] has developed a method to classify
closely related fungi in Ascomycetes. Thus we
also applied these methods to 12 fungi isolated
from plants. As shown in Fig. 2, results thus
obtained are very similar to those obtained by 18s
rDNA analysis.

It is also interesting to note that
endophytes isolated are somehow related to
phytopathogens.

3. Results and Discussion
We caried out samplings of various
plants in Malaysia and Indonesia. The names of

plants are shown in Table 1 (45 plants in
Indonesia), and Table 2 (38 plants in Malaysia).
Those plants are typical plants in Southeast Asia,
For isolation of endophytes, branches of tree or
bush were surface sterilized with bleaching, while
grasses were mildly sterilized with ethanol. The
method used for each sample is also indicated
Tables 1 and 2.

We isolated at least one endophytic
microbe from each plant sample. Plants were
frequently infected with endophyte bacteria and/or
fungi. Coexistence of multiple endophytes was
observed within a single host plant. Total number
of isolates was more than 1,500 strains. We
reduced Isolates to about 1,000 when they were
quite similar in colony forms and color on agar
medium. We have been interested in endophytes
iving without causing any of the disease
symptoms typical of plant pathogen infection [9].
Multiple infections with fugal endophyte strains
occur in natural populations [10,11].

Table 1. Plants in Indonesia examined for isolation of endophytes.

Ptants name in Indonesian Isolation Plants name in indoneslan isolation
mathod method
Aloe bainesil Dyer Ethanol Amherstia nobiils will. pohon saputangan Ethanal
Aloe saponaria Haw Ethanol Canarlum Ethanol
Artemlisia vulgarls Ethanol Clnnamomum kayu manis Bleach
Buxus sempervirens L. Bleach Coceeae puring Bleach
Caillandra brevipes Benth Bleach Dillenla execeliaa Bleach
Calllandra tetragona Benth Ethanol Dillenia orchreata Bleach
Catha edulis Forsk Bleach Dillenla pohon sempur Bleach
Chincona pubescens Ethanol Dillenla pteropoda Bleach
Cinchona succlrubra Pavon ex. Klotzsch Bieach Dillenia retusa Bleach
Clnnamomum burmann! Nees ex. Blume Bleach Dillenla suffruticosa Bleach
Colletia cruciata Gil! & Hook Bleach Freycinetla funicularis Ethanol
Gleditsla sinensis Lamk Bleach Hibiscus rosa. sinensl. kembang sepatu Bleach
Grovillea hilliana F. Muell. var. albescens Hort Bleach Hibiscus Schizopetalus Bleach
Holmskloldia sanguinea Retz Ethanol Morinda cltrifolia cangkudu Ethanol
Kakacangan nasa Kacang Ethanoi Paraya pepaya Ethanol
Lantana canescens H. B. K, Ethanol Parmentiera aculeata pohon litin Bleach
Myrica rubra Sieb & Zuce Bleach Polkilos permum Bleach
Pllocarpus selloanus Engler Ethanol Santalum album Bleach
Polygonum chinenae Bleach Thevetia peruviana Ethanol
Prunus cerasoldes D.Don Bleach Trachelosperumum divarricatum Bleach
Rhus succedanea L. Bleach Wars zewiczia Bleach
Rotan calamus sp. Bleach
Toden barbara Moore Ethanol
Vilea odorata Bleach

Ethanol: suterilized by ethanol
Bleach: suterilized by ethanoland sodium hypochlorite



Table 2. Plants in Malaysia examined for isolation of endophytes.

Plants name in Malasian Isofation Plants name in Malasian Isclation

method method

Asam Gelugor(Garcinia atroviridis) Ethano! ' Merantl Rambai Daun Ethanal
Bintangor Bleach Meraun Bungga Bleach
Durian Hutan Bleach Merlimau Bleach
Ipoh Malal Ethanol Nyatoh Nangka Kuning Bleach
Kandls Ethanol Nyatoh Tembaga Bleach
Karas Bleach Pelong Ethanol
Kelat Bleach Penarahan Bleach
Kelumpang Jejarl Ethanol Petallng Bleach
Kembang Semangkok Ethanol Putat Ethanol
Keranijl Ethanol Ramen Bleach
Keruin Mempelas Ethanol Sedondong Bleach
Lepong Bleach Sejankang Bukit Bleach
Mahang Ethanol Semalam Ethanol
Manggis Hutan Ethanol Sepetir Bleach
Mata Kell Ethanol Slal Menahun Bleach
Medan Sarsi Ethanol Simpoh Bleach
Membuloh Bleach Taban Merah Bleach
Mempisang Bleach Tapak Unta Bleach
Meranti Ethanol Tongkat Hajl Samad Ethanol

3.1 Anti-microbial activity of the isolates.

The anti-microbial activities of fungal
and bacterial endophytes were using supematant
of their culture broth. Anti-fungal activites were
observed to be about 20% in fungal endophytes
and comparatively less in bacterial endophytes
(Table 3). On the other hand anti-yeast and
anti-bacterial aclivities were rare in the isolates.

Table 3. Antibiotic activities

Considering that many plant pathogens are fungi,
it was thought that fugal secondary metabolites
accumulate within plant tissue and contribute to
host protection from pathogen attack. Little is
known about variation among endophyte in
antibiotic production. We are studying those
fungal and bacterial metabolites in order to identify
their characteristics.

Microorganisms Fungi Bacteria
| M | M
{solats tested 189 252 30 292
Anti- Fungus 45 48 3 563
24% 19% 10% 18%
Anti- Yeast 3 4 4 19
2% 2% 13% 7%

Anti- Bacteria

Gram+ 2 1 1 45
1% 0% 3% 15%
Gram- 11 10 1 13
6% 4% 3% 4%
Total 51 57 3 86

M: Isolated in Malasia
I: Isolated in Indonesia
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3.2, Oligosaccharide production from natural
polysaccharide

Activities of oligosaccharide production
were examined by microbial ability to degrade
natural polysaccharide such as mannan, inulin or
xylan to produce oligosaccharides such as biose,
triose, tetraose and so on. Sixty six percent of
fungal endophytes showed xylan degrading
activity and less percentage in mannan or inulin
degradation (Table 4). In total, 76% to 89% of
fungal endophytes can degrade natural
polysaccharides and produce cligosaccharides.
Such adtivities may contribute to the destruction of
the plant's cell walls and solid organ tissues when

the endophytes infect to host plants, However it is
not known how fungal endophytes inhabit the
host. Degrading activities were less in bacterial
than in fungal endophytes. This may be because
bacteria are smaller than fungi when invading
plant tissues. As the results of degradation,
oligosaccharides were produced from natural
polysaccharides.

Many fungal endophytes produced
oligosaccharides in various saccharide units from
xylan and mannan but less from inulin (Table 5).
Fungal endophytes have stronger capacity to
make  oligosaccharides than bacterial
endophytes.

Table 4. Oligosaccharide producing activity from natural polysaccharides.

Microorganisms Fungi Bacteria
! M | M
Isolates tested 189 357 129 376
Oligosaccharide from
Xylan 125 235 40 68
66% 66% 31% 18%
Mannan 21 234 59 70
11% 66% 46% 19%
Inulin 52 97 17 30
28% 27% 13% 8%
Total 144 318 85 130
76% 89% 66% 5%

Table 5. Numbers of sugar residue of oligosaccharides produced from natural polysaccharides by

endophytes.
Fungi Bacteria
Polysaccharid¢  Xylan Mannan Inulin Xylan Mannan Inulin
Numberofunit | M I M I M 1 M I M I M
2 104 212 9 146 10 16 7 28 11 17 0 2
3 101 240 8 104 11 26 10 36 28 32 1 1
4 43 50 3 72 14 18 4 28 25 32 0 0
5 67 188 2 34 13 38 37 67 26 38 3 0
6 0 22 19 26 10 4 27 0

3.3. Identification of fungal endophytes by
analysis of 18S rRNA gene

Spore formation is an important factor
for the identification of fungi. However, most of
isclates did not make spores. So, we amplified

18S rRNA genes and sequenced them for the
genetic identification of the isolates. After
sequencing 23 strains of fungal endophytes and
two reference strains that were deposited in the
culture collection of AHU (Facuity of Agriculture,



Hokkaido University), a phylogenic tree was
drawn (Fig. 1). Our results showed that the
isolates were classified into six families of
Loculoascomycetes, Hyphomyvetes,

Coelomycetes, Pyrenomyceles, Hymenomyceles,

and Discomycetes. The endophytes isolalted from

B

Southeast Asia are highly diverse, suggesting that
this area is a rich source of various different kinds
of fungi and bacteria. On the other hand Clay and
Holsh [12] showed that a host-specific fungal
endophyte might reduce plant diversity throughout
its succession.
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Fig.1 Dendrogram showing the relationships among 23 endophytes and

related taxa based on 18S rfDNA

3.4. Identification using internal transcribed
spacer (ITS) region

Sequence data of 18S rDNAis a
powerful tool for the identification of fungi among
genus and in some cases among species. To
identify closely related strains of the fungal
endophyte Epichloe bromicola, Willie et al. [13]
applied RAPD-PCR method using 14 decamer
strain specific primers to ampilify
microsatellite-containing loci. Internal transcribed
spacer (ITS) region is a DNA sequence between

the 18S and 26S rRNA genes, which is not
translated into any protein. In this région mutation
occurred easily and accumulated without any
influences to the fungi. As shown in Fig. 2, we
could classify 12 closely related fungi into several
species. Therefore, we could differentiate species
by these methods. Although fungi similar to our
isolates have been found to be plant pathogens,
ours gave no disease symptoms (Table 6). This
may be due to differences in host specificity.



Table 6.  Relationship between endophytic fungi and their host plants

[Endophytic fungi [lHost plants Location  {Most similar strains IHost plants or origin Location

T8l Dillenia execellua  |Indonesia  |Fusiccocum  sp.: Red mangrove US.A

Anamorph o’ Botryosphueria ribis |(Rhizophora mangle L.)
) (ITS)
97M42 Lasianthus sp. Malaysia |Lasiodiplodia  theobromae: Pistachia (Pistacia L.) US.A

Anamorph of Botryosphaeria
Rodinu (ITS)

ViB Ulmus davidiana  |Japan | {mpelomyces quercinus (ITS) *Microsphaera alphitoides  [Russia

On Quercus sp.

3

VilizA Humulus  lupulus Pleospora rudis (18S)

var. cordifolous L{mpelomyces quercinus (1TS) Micm:p)mera alphitoides Russia

On Quercus sp.

m7A Rosa rugosa " Diaporthe phaseolornm (ITS) Say hean

VIILIA L ctinidia kalomikia | # " [Cryphoneciria gyrosa (18S) Quercus palusiris.
Pinoak

112-3 Coleus galeatus Indonesia [Collerotrichum gloeosporiodes Leaf of Citrus sp. . Spain

(ITS) :
VESD Syringa vulgaris  |Japan Anamorph of Glomerella sp.(18S)

Colletotrichum graminicola (ITS) |Turf grass, Poa Annua U.S.A

[Ampelomyces quercinus |
Bl féi]

o Botryospaeria ribis |

M42 |

Y asiodiplodia theobromae |

‘Magna porth_e—l

&

{Colleto. grammicolaJ

DDiaporthe caulivola_|

L s
Diap. phaseolorum |

Fig.2 Dendrogram showing the relationships among 12 endophytes and related
taxa based on ITS
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Current State of Biotechnology Policy in Japan and
Priority Areas for Cooperation in Biotechnology

Fujio Ishikawa
Japan Bioindustry Association

Abstract

Biotechnology is recognized as an enabling technology for the sustainable development.
Many countries are promoting R&D and commercialization in the hope to create new
businesses and employment, to improve quality of life of the people, while protecting the

environment.

Recently 5 ministries (STA, MESC, MHW, MAFF, MITI) of the Japanese Government jointly
issued "Basic Strategies for Creation of Biotechnology Industry”. This summarizes the concrete
measures to be tackled in a coordinated effort with perspective of about 5 years from now on.
Special emphasis is placed on genome analysis and industrial application of genomic
information, preservation and pravision of biological-genetic resources, and provision of fund to

R&D oriented businesses.

Particularly, "New age Biological Resources Centers” (BRC's) are considered as an essential
part of infrastructure for bioscience research and bioindustry in the coming century of biology.
The Japanese government has started building a Biological Resource Center. These
circumstances will be discussed in relation to priority areas for cooperation in biotechnology.

Basic Strategies for Creation of

Biotechnology Industry

A joint memaorandum of understanding on
the basic policy for the promotion of
biotechnology industry was announced on
January 29 by the 5 ministries of the
Japanese Government, that is, the Science
and Technology Agency, the Ministry of
Education, Science and Culture, the Ministry
of Health and Welfare, the Ministry of
Agriculture, Forestry and Fisheries and the
Ministry of International Trade and Industry.
Based on the policy they promulgated the
basic strategies on July 13, 1999.

The joint memorandum expressed what
they expected of biotechnology for increasing
opportunities of creating new businesses and
employment of high quality. Characteristics of
biotechnology that R&D and
commercialization develop closely in parallel,
and the keenly competitive situation in
patenting industrially useful genes were also
noticed.

It is also recognized that genome analysis,
preservation and provision of
biological/genetic resources, and funding to
R&D oriented start-up businesses are very
important, especially in the coming several
years. Common recognition is, particularly,
need for acceleration of the industrial
applications of genomic information by

coordinated effort among the
biotechnology-related agency and ministries.

Major issues of the " Basic Strategies”

Concrete targets and measures are clearly
defined in the basic strategies, by utilizing
Japanese strengths, by efficiently
implementing important measures, and by
specifying the duration of the implementation,
as much as possible.

1. Common recognition

With recognition that Dbiotechnology
industry is as strategic industry in the 21st
century as information technology industry,
three subjects of the strategies were pointed
out as follows:
Innovation: Advancement of biotechnology
will greatly contribute to overcoming
problems of food, heaith and the environment,
and is expected to remarkably change the
condition of human life in the 21st century.
Strategy: Industrial applications of
biotechnology will provide opportunities for
new businesses and employment in a wide
range of industry sectors such as chemistry,
material, pharmaceuticals, food, electronics,
machinery, environment and energy.
Urgency: As indicated by advancing by 2
years of the completion of the human
genome analysis from 2005 to 2003, for
example, competition for patenting useful



genes will be intensified. Special promotion
measures are to be implemented in the
coming several years.

2. Concrete measures

Stressing the necessity for cooperation of
related ministries, the strategies lay
emphasis on 4 priority areas of measures,
such as provision of infrastructure for the
creation of new industries, promotion of
technology development and strengthening
of support for star-up businesses,
improvement of climate surrounding
biotechnology, and promotion of public
understanding.

(1) Provision of scientific infrastructure

for the creation of new industries

@ Acceleration of genome analyses

Human genome

a. Analysis of 30,000 full-length cDNA
clones of humans by 2001, utilizing
Japanese strength in this field

b. Analysis of the diversity of human genes,
using single nucleotide polymorphisms
(or SNPs)

- By promoting the development of
technologies needed for SNPs-based
analysis of the diversity of human gene,
during the next 3 years, more than
100,000 common SNPs wil be
developed to analyze the gene diversity
of the Japanese people, and in the future
the target will be expanded to cover
other Asian people. A database of
common SNPs will be developed,
Analysis of human genes responsible for
diseases, and exploring of the possibility
to link the effort with the common SNPs
database.

Analysis of the genes related to drug
response
Genome of the organisms that are primary
importance to Japanese industry

a. Rice

b. Domestic animal(livestock)

c. Industrially useful microorganisms

@ Provision of infrastructure for research
and industry, and promotion of
networking

a. Establishment of systems that ensure
supply of biological/genetic resources
and networking
Establishment of a center which collect,
preserve, and supply biological/genetic
resources (micro-organisms, animal and

piant cells, and DNA clones etc.) and
related information for research and
industry

- Networking of such biological resource
centers

® Development of bioinformatics

a. Construction of bicinformatics research
centers

b. Promotion of collaborative R&D between
public and private sectors

c. Development of databases for advanced
use of the result of genomic research

(2) Promotion of technology development

and strengthening of support to start-up

companies

@ Promotion of technological development
for commercial applications

a. Technological development in national
institutes

b. Collaborative development that combine
private firms' strengths in research and
development

- Application of biotechnology for the
change of society for more harmony with
the environment, e.g. saving of material
and energy, decreasing production of
wastes, prevention of environmental
pollution and restoration of the
environment (green biotechnology)

® Provision of extended financial support
to start-up companies

a. Extending the system of financial support
for start-up companies

b. Providing support to technology licensing
organizations(TLOs) and assisting in
patent applications of the research
results, and promoting use of the patents
for industrial applications

c. Construction of industrial
biotechnology firms

parks for

(3) Improvement of the Institutional
environment for new industries

@ Improving of R&D systems, including
provision of advanced research centers and
competitive research grants, to ensure
innovative research resuits

@Reform of the current systems that prohibit
the faculty members of the national
universities from serving as corporate
executives, and establishment of new
systems that promote the transfer of
technologies from government sponsored
R&D to industries

® Rationalization of the regulatory



procedures to ensure safety of biotechnology
products and pharmaceuticals developed
through such technologies, and protecting
intellectual property rights, based on
international harmonization

(4) Promotion of public understanding

Informing the public of science-based facts,
and consideration of ethical issues regarding,
e. g., research and application of human cell
and tissue

Biological Resource Centers (BRCs)

Introduction

Activities of research, technological
development and industrial application based
on biology will dramatically increase in the
21st century. From the view point of "
biological resources and information”, this
process requires measures to cope with
various issues such as explosive increase in
number of clones and related information by
the advancement of genomics, progress of
informatics and paradigm shift regarding the
conservation and utilization of biological
resources, based on international
agreements including the Convention on
Biological Diversity.

Under these
necessary to :

- redefine the concept of biological resource
center as part of the infrastructure for
bioscience, biotechnology and industry

- make clear the criteria to publicly recognize
a BRC as competent

- ensure efficient operation of the BRC by
national and international linkages and

- strengthen the public support to ensure
financial sustainability of the BRC based on
measures mentioned above.

Importance of these issues was discussed
at the OECD workshop on Scientific And
Technological Infrastructure [Support for
Biological Resource Centers (BRCs)] held in
Tokyo, 17-18 February, 1999.

circumstances, it is

1. Changes of the circumstances
surrounding BRCs

Modern biology makes it possible to
directly preserve genetic resources in the
form of DNA segments, genes, clones and
DNA sequence information as well as to
preserve the organisms themselves.

In addition to the role of traditional culture

collections, therefore, new capacities to
preserve, to provide and to analyze genetic
resources and related information are
needed, and the new role is expected to
evolve very fast. The integration of biology,
particularly the sequencing of genomes that
provide the molecular basis for life, with high
technology such as automation,
miniaturization, specialized DNA chip design

and other information technology, has
revolutionized our ability to understand
biological systems and to apply that

knowledge to biotechnology and industry.

Microbial cultures and plant /animal cells in
culture collections will increase in number
continuously hereafter. In addition to the
increasing burden due to this numerical
increase, circumstances surrounding BRCs
are changing rapidly. We have to cope with
the very fast progress of genomics and
bioinformatics. This means that we have to
deal with the latest information technology to
treat ever increasing number of various
biological materials and increasing volume of
related information. Need for management of
unexplored or minimally identified strains will
also add another burden to BRCs.

The Japanese Govemment recognizes
the need for appropriate policy measures to
create new age BRCs by adopting a new
concept of BRCs.

2. Functions and definition of new age
BRCs
The expected functions of new age BRCs
will be summarized as follows :
Rationalized management and efficient
operation
Provision of biological materials and
information deposited
Enhanced capability in information
technology
information processing capacity
Application of bioinformatics
Quality assurance of biological deposits
Preservation, classification,
ldentification and authentication
(including research)
Services (training, education)

+ Quality assurance of information deposits
Provision and guarantee of information
and its source (origin, characteristics,
specification etc.)

International linkage
Harmonization with respect to
information technology



Harmonized procedure for quality
assurance and reliability of material
and information

Definition of new age BRCs

Definition of new age BRCs is still to be
discussed, but it may be of useful reference
to quote the following example.
"Biological Resource Centers are an
essential part of the infrastructure
underpinning biotechnology. They consist of
service providers and repositories of the
living cells, genomes of organisms, and
information relating to heredity and functions
of Dbiological systems. BRCs contain
collection of culturable organisms (e.g.
micro-organisms, plant, animal and human
cells), replicable parts of these (e,g, genomes,
plasmids, cDNA banks) and of unculturable
organisms as well as databases containing
molecular and physiological information
relevant to these collections, and related
bioinformatics." (draft, OECD workshop in
Tokyo, February 1999)

3. Sustainability of BRCs

BRCs must be operated in a sustainable
manner. Academia and biotechnology
industry sectors need to be assured that
biological resources and information placed
into BRCs will be held permanently and that
competent staff with appropriate expertise
can be sustained by the center to fulfill the
role. However, sustainable operation of BRCs
requires a sound financial basis, and financial
supports are being made by government,
industry and funding agencies consortia.
There are many elements in activities of
BRCs. All of the associated issues and cost
implications of the operation should be
considered for financial sustainability and
long term stability.

Financial  consideration for future
requirements in terms of the role of BRCs in
conserving biodiversity will be an important
topic. Financial implication of the creation of
"virtual BRCs" that may go beyond the range
of traditional culture collections should also
be considered.

4. Recent development on BRCs in Japan
and expectation to TroBIDEC

How to improve systems for collecting,
preserving and providing biological materials
and information for the sake of science and
industry has been discussed in Japan in
recent years.

As a result, within the framework of the
Basic Strategies for Creation of
Biotechnology Industry, the Government
selected BRCs as essential part of the basic
infrastructure.

Recently the Japanese Government
decided to allocate a budget to establish a
system, facilties and organization, for
supplying biological resources, namely a
national BRC.

In this context, we are fully aware that
concept and plan of the Tropical
Bioresources Industrial Development Center
(TroBIDEC) was elaborated through the
Research Cooperation on Toropical
Bioresources, 1994-1999, between BPPT of
Indonesia and NEDQO/JBA of Japan. The plan
on TroBIDEC includes the concept of BRCs.

Although we have not yet successfully
assured the budget, dialogue between the
two countries must be continued for the
realization of the TroBIDEC concept in the
light of the rapid advancement of bioscience
and biotechnology, and to contribute to the
conservation and sustainable use of
biological diversity.

Conceptual innovation of BRCs
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