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Abstract

ADP-glucose pyrophosphorylase (AGPase) controls a rate-imiting step in starch biosynthesis in
plant and glycogen synthesis in bacteria. In this study, transformation and expression of an AGPase gene
into rice cv. Sasanishiki by Agrobacterium for an increase in starch synthesis in rice seeds was
investigated. The gigC-TM gene from E. coli encodes high activity mutant AGPase for increasing AGPase
enzyme and starch synthesis in rice seeds. The results showed that 4 hygromyc:in—resistant. plants were

regenerated and showed GUS expression. The putative transgenic rice plants were analyzed for the



presence of gigC-TM gene in plant by PCR. All transgenic plants contained gigC-TM gene. RT-PCR analysis
revealed expression of gigC-TM gene in milky stage seeds of transgenic lines, Overall results showed that
transgenic rice plants transformed with bacterial glgC-TM gene expressed the glgC-TM transcripts in

developing seeds. Analyses of AGPase activity and seed weight of these transgenic lines are underway.

Keywords: rice, Agrobacterium tumefaciens, ADP-glucose pyrophosphiorylase, glgC-TM gene
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Figure 1 Transient expression of gusA gene on transformed calli after co-culture with Agrobacierium for

3 days; (A) wild-type calli (control) (B) transformed rice calli

Figure2  Transformed rice calli cv. Sasanishiki after culture on regeneration medium (A) green spot calli
after culture for 8 weeks; (B) regeneration of hygromycin-resistant shoots after culture for 12
weeks and (C) trarisformed rice plaritiets cultured 'on modified MS medium without growth

regulators for 2 weeks

Figure 3 Expression of gusA gene on transformed rice leaves (A) teaves from wild-type rice plants

+ (control) and (B) leaves from putative transgenic rice plants
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Figure 4  PCR analysis of glgyC-TM gene in putative transgenic rice genome, Lane M ; 100 bp DNA ladder
plus, Lane P; Plasmid pCS8 (positive controt), Lane N; wild-type rice plant (negative

control), Lane 1-3; transformed rice lines 1-3, respectively and Lane C; dH,0 (control)

a s . e . > =y & af a4 &
myilaTsinsianseanuasiiv glg - TM dremeaiinanfiidans
: N -] v al T = =t cs & o & =
winaadautnnsumsthsiudinwaraiin pess uasfinafidorfifluuin snataefifuwa
g Trizol uazsharii@uaudaiestzd coNA Tasldlnmanad Oligo-dT ki cONA Ginguuiin
‘s e " o o ' ©oa
wifudlumafistSnadsmeiafidor Tastitluswe fsunizdein glgC-TM Wi thauay &
\BuaTwIa 662 bp uFNeIn B1 glgC-TM funsnagluiluaasinaiiug Sasanishiki msuaaaanszey
, v . P a o o s
ariidmeinnindauyaddnn (Figure 5) uaziilavn oDNA svniida ey lwswe i nnzdaiu
. ;] . T ' v W ar
actin. Wy inmsugataanuedbu actin 1vinu nesudafladiunmsoreiunassuti aautas
[ & o oe ¢ v - T 1 . ;= e
WRINT7Y Usrarnsaumtwdoutasaidmeluofiduodrsnefiofidars wud Wifauoudiswe
. @ N . ¢ B . o ]
1w 662 bp lugesdatng wufins positive controt IMufRauaUGISweTING 662 bp uaAYi g
& o a oo & e Vol P oo " o
Eweisialdnmeiadanirhifnmluiausesiidue (lafldianws)



Figure 5  Expression analysis of glgC-TM gene in developing seeds of transgenic rice by RT-PCR
technique, Lane M; 100 bp DNA ladder plus, Lane P; plasmid pCS8 (positive contral), Lane N;

wild-type rice plants, Lane 1-3; Transgenic rice lines 1-3, respectively, Lane C: dH,0 {control)
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