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1. EXECUTIVE SUMMARY 

At Dhaka UmversIty, several BangladeshI nce genotypes were successfully regenerated from 

Immature embryos Mr Shanf UddIn Ahmed, the BangladeshI project traInee In the Sticklen 

laboratory, spent three months In Dr SeraJ's laboratory at the Umversity of Dhaka to tram a 

group of young SCIentIsts methods m genetic engmeermg of nce A descnptIon of project 

actIvIty at MIchIgan State Umversity follows 

At MSU the followmg actIVItIes were performed 

1) Several piasmids were constructed These mcluded plasmlds contammg the synthetIc Baclllus 

thurmglensls cryIA(b) drIven by dIfferent promoters and the potato protemase mhibitor II 

gene drIven by dIfferent promoters 

2) Several kill curves were developed to IdentIfy the maXImum levels of G418 and PPT 

selectable marker chemtcals for nee transformatIon As a conclusIOn, PPT was found most 

effectIve for use m nce transformatIOn studIes 

3) RIce llnmature embryos were grown m a greenhouse, harvested, and bombarded WIth 

piasmids contammg the B t and protemase mhibitor genes These embryos were also 

bombarded WIth eIther plasmId contammg the bar selectable marker of NPT II genes 

controlled by 35S promoter m a co-transformatIOn fashIOn Callus hnes were selected usmg 

the optImal levels of G418 or PPT Over 500 putatIvely transgemc plants were regenerated 

4) Molecular analysIs (peR and Southern blot hybndizatlOn) of the putatIvely transgemc plants 

have shown that several of these plants are transgemc Second generatlOn plants were 

produced m our greenhouses Southern blot and western blot were conducted to confIrm the 

stabIhty, as well as the level of expressIon of foreIgn genes m Rl nce plants 

5) Insect feedmg of transgemc plants 

Smce It IS lllegal to Import nee major msects to USA, we planned to use msects that are 

already m USA m our bIOassay studIes Bloassays of putatively transgemc plants agamst 

OstrzmaJurnacahs, SpodopteraJrugzperda and Nzlaparvata lugens has started Although 

some of the RO transgemc nce plants showed certam degree of reSIstance to these msects, no 

dIfference was seen statIStically between transgemc and the untransformed plants at the labo

ratory feedmg level 
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2. SECTIONI 

2.1. Research objectives 
Our long-term goals have been human resource development (trammg of Mr Shanf Ahmed, 

a SCIentIst from Bangladesh, m the techmques of nce transformation) and to evaluate the 

pOSSIbIhtIes of producmg stem borer resIstant nce plants by genetic engmeermg To attam 

these goals, we have dIrected our efforts toward the followmg specIfIc objectives 

1 Obtam a synthetic bt gene from a pnvate sector for transformation of nce 

2 Construct a senes of mlm-genes contammg thIS synthetic bt gene controlled by 

dIfferent plOmoters 

3 Transform nce cell lInes (usmg an accelerated tungsten bombardment devIce) 

wIth plasmIds descnbed m objective 1, and regenerate plants 

4 Confum the mtegratIOn of the genes at the genOmIC level and the expreSSIOn of 

gene at the mRNA and protem level m putatIvely transformed nce plants 

In addItion to the objectives mitIally proposed m our proposal, we have also 

perrormed studIes on msect feedmg on transgemc plants 

2.2. Research accomplishments 
1 System development at the Umversity of Dhaka was contmued and seven 

BangladeshI nce vanetIes were regenerated from mature and Immature embryos 

Durmg the summer of 1994, when Mr Ahmed returned to his mstItutIon to tram 

hIS fellow SCIentIsts for three months, the most regenerable BangladeshI nce 

vaneties were used m Dr Sera]' s laboratory for transformation studIes Smce no 

BIOlIstlC gun IS avaIlable m that laboratory, Mr Ahmed and Dr Sera] exammed 

possIbIlIty of usmg the SIlIcon carbIde method to transform nce WIth a Gus gene 

regulated by nce actm promoter Unfortunately, the sIhcon carbIde for 

transformmg nce was found to be very mefflclent as compared to the BIOhstIc 

method 

Bangladeshi nce vanetIes used m regeneratIOn studies mcluded Oryza satlva L 
(mdlca) Var, Bmnatoa BR 1, BR 3, BR 14, BR 7, BR 21, BR 22, BR 24, and 
Purbachl (a local vanety) These nce vanetles are mexpenslve and mostly high 
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Yleldmg Among all three varIeties of BA, BR7, and BR12 were most regenerable 

from both Immature and mature embryos 

2 PlasIDld constructIOns and plant transformatIOn 

Construction of plasmIds/mim-genes 

Seven plasIDlds contammg the synthetIC BacIllus thurmgIensis cryIA(b) drIven by 

dIfferent promoters were constructed from fragments commg from plasmlds 

pCIB4418, pCIB442 I , pTW-a and pDM302 The constitutive promoters of 

caulIflower mOSaiC VIruS 35S (35S 5') and nce actm 1 (ActI 5'), and the tIssue 

speCIfIc promoter of maize phosphoenol pyruvate carboxylase (PEPC 5'), were 

used to express the synthetIc cryIA(b) All the constructs are transcnptlOnal 

fusIOns and have the followmg promoters for synthetIc cryIA(b) pRES7l93 - 35S 

5' (two expression cassettes per plasmId molecule), pRES7293 - tandem Actl 

5'-35S 5" pRES7493 - 35S 5', pRES7793 - tandem Actl 5'-PEPC 5', pRES7393 -

PEPC 5', pRESl07 - tandem Actl 5', and pRESl08 - Actl 5' The cryIA(b) 

expreSSIon cassette m all the constructs has PEPC mtron #9 and 35S termmator 

pRES7193, pRES7393, and pRES7493 also contained the potato protemase 

mhlbltorII (pm2) drIven by ItS wound mduclble promoter and termmator The 

plasmlds ranges from 6 23 to 14 63 kb and can be used as closed Circular or hnear 

DNA fragments m transformatIOn experIments 

ExpressIOn cassettes of synthetIc cryIA(b) dnven by 35S and PEPC promoters 

were also subcloned to AgrobacterIum bmary vector pBINl9 and deSignated as 

pHSE201 and pHSE202, respectIvely The constructs can be mtroduced mto 

hypervlrulent strams of A tumefaclens that mfect monocot 

3 Regeneration and transformatIOn of nee 

As reported earher, three rIce genotypes (Basmatl, IR8, and FUJIsaka) were chosen 

for Dr Stlcklen' s laboratory These genotypes were selected so that the 

Bangladeshi SCIentIst can obtaIn tramIng on nce regeneratton/transformatton As 

reported earlIer, dunng year 1 of the proJect, Dr Sttdden's laboratory developed 

an effICIent In VItro regeneratIOn system for transformatIon of these genotypes 

Also, kIll curves were developed to IdentIfy an optImal level of selectable marker 

(PPT and G4l8) for each nee varIety 
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FU]ISaka 5 callus hnes were co-transformed by mIcropro]ecttle bombardment of 

embryogemc calh and Immature embryos wIth dIfferent plasmId constructs 

contammg the synthetIc B thurmglensls cry/A(b) and pm2, and plasmlds 

contammg the selectable marker bar WhICh confers resIstance to PPT or 

glufosmate ammomum The appropnate concentratIon of glufosmate ammonmm 

for the selectIOn of transformed callI was 5 0 to 5 5 mgt! HIgher concentratIOns 

were found to be more effectIve m mhibItmg the growth of untransformed 

resIstant cell clusters but reduce the regeneratIOn capabIlIty of the transformed 

calh A total of 316 plants were regenerated from 3400 bombarded callI and 

Immature embryos 10 28 mdependent expenments SIxty fIve of these plants were 

posItIve for synthetIc cryIA(b) by PCR, 46 of whIch showed POSlttV(' sIgnal m slot 

blot analYSIS Three putatIvely transgemc plants (Plant 117, 132 and 187) were 

Identtfled by Southern blot analYSIS Second generatIOn plants from these 

transformants were poslttve for the presence of synthetic cry/Arb) by PCR Two 

plants from 187 and one from 117 were pOSItIve 10 western blot analYSIS Several 

other plants were also posIttve 10 Southern blot hybndization but smaller 

fragments were also noted 10 the undIgested DNA, WhICh Ill1ght mdIcate the 

presence of extra-chromosomal DNA 

Several of the plants were pOSItIve for the presence of the bar codmg sequence but 

no hybndizatIOn at hIgh molecular weight undIgested DNA was noted All the 

plants dId not surVIve when sprayed WIth 1 0% Igmte (20% glufosmate 

ammomum) although some surVIve at 0 7% Igmte 

Molecular analYSIS to confum mtegratlOn and expressIOn of genes m plants 

Basmatl 370 and FU]lSaka 5 transfOlmed usmg a plasmId contammg the pm2 

drIven by nceActl promoter FIrst generatron plants were pOSItive m peR and slot 

blot analyses Southern blot analYSIS also gave pOSItive results but hybrIdIzatIOn m 
undIgested genoIll1c DNA was noted as dIstmct bands at low molecular weIght, 
that mIght mdicate the presence of extrachromosomal DNA Second generatIon 
was developed from transgemc flce plants Few of the Rl plants also showed low 
molecular weIght bands, mdicatmg the pOSSIbIlIty that the gene has been mte

grated 
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Insect bIoassay 

Smce It IS Illegal to Import flce major msects to USA, we planned to use msects 

that are already m USA m our bIoassay studIes Bloassays of putatIvely transgemc 

plants agamst Ostrzma furnacalls, Spodoptera fruglperda and Nllaparvata lugens 

has started Although some of the RO transgemc flce plants showed certam degree 

of reSIstance to these msects, no dIfference was seen statistically between trans

gemc and the untransformed plants at the laboratory feedmg level 

2.3. Scientific impact of collaboration 
The Impact of the research on human resource development, mcludmg trammg of 

the BangladeshI fellow (Mr SharIf U Ahmed) m the US, and hIS trammg of 

other BangladeshI SCIentIsts m Bangladesh durmg the summer has been the mam 

focus of thIS research collaboration Also, the accompltshment of Dr Sera] m 

regeneratmg BangladeshI vanetles of nce and the U S laboratory m transformmg 

flce IS very Important We belt eve that we have transformed Ro Basmatl nce plants 

for the fust tIme The fact that thIS nce genotype IS susceptIble to nce stem borers 

whIle bemg the most aromatIC, expensIve, and deSIrable IndIca nce at the global 

level makes our research fmdmgs most attractive 

2.4. Description of project Impact 
Our close mteractIOn mcludmg two three-day meetIngs, transfer of SCIentIfIC 

mformatlon to the UmversIty of Dhaka, has had a defImtIve Impact upon our 

collaborators performance m regeneratIOn of nce plants from Immature embryos 

The Bangladeshi tramee has learned all of the techmques for genetIc engmeermg 

of nce and has transferred techmques to hIS mstItutIOn m Bangladesh Usmg a bt 

gene used for research only 

2 5. Strengthening of developIng country Institution 
A set of supplIes were sent and more supplIes have been purchased to be shIpped 

to the developmg country partner, Dr SeraJ The exchange of protocols, two 

personal meetmgs, and the trammg of Mr Ahmed at MIchIgan State UmversIty 
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have been among the orIgmal objectives of the project 

Beyond the scope of ongmal proposal, and wIth the approval of the USAID 

offIcer, the travel of Mr Ahmed and hIS subsequent trammg of members of Dr 

Sera]' s research staff at the UnIVersIty of Dhaka has also strengthened the 

knowledge and expertIse of the developmg country collaborator 

In summatIOn, the mam mvestment of the collaborative effort has been on the 

trammg of the Mr Shanf Ahmed, the BangladeshI SCIentIst, m the Sticklen 

laboratory and transfer of technology through the sendmg of protocols by fax and 

mall to Dr SeraJ III Bangladesh 

3. SECTION2 

3.1. Managerial issues 
Smce no management funds were IdentIfIed m the proposal, the SCientifIC 

management of the project has been performed by the PI (Dr Manam StIcklen) 

At the UmversIty of Dhaka, the project has been managed by Dr Sera] The 

management of the budget of the entIre proJect has been performed by the MSU 

OffIce of Contracts and Grants There has been an excellent relatIOnshIp among all 

partIes 

3.2. SpeCial concerns 
No concerns The project has progressed WIth the excellent support and 

cooperatIon of the USAID project offIcer 

3.3. Collaboration, travel, training and publIcations 
CollaboratIOn 

Under the auspIces of the USAID/SCI, MSU has establIshed an exceptIOnal 

collaboratIve effort WIth the UnIVerSIty of Dhaka m Bangladesh Based on thIS 
collaboratIOn, a BangladeshI SCIentIst obtamed trammg at MSU Routme SCIentIfIC 

commUnICatIOn 18 takmg place between MSU and Dhaka UnIVerSIty 
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Travel 

1 Dr SeraJ from Bangladesh and Dr Shelden from the U S traveled to The 

Rockefeller FoundatIOn RIce BIotechnology conference last sprmg Smce no 

budget was avaIlable for such a trIP III the proJect, travel expenses were mamly 

paId by the Rockefeller FoundatIon and partIally by MIchIgan State UmversIty 

2 WIth the approval of the USAID project offIcer, Mr Shanf Ahmed traveled 

from MSU to Dhaka for three months to tram SClenosts m Dr Seral's laboratory 

Expenses and salanes were paid from the Bangladesh portIOn of the budget He 

also transferred some chemIcals and supplIes to Dr SeraJ' s laboratory 

3.4. Request for AID or BOSTID action 
We are pleased wIth the excellent AIDIBOSTID support and prompt actIOns as 

related to our collaboratIve work wIth Bangladesh 
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