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Abstract: Although several reports on rice transformation have been published, producing transgenic Egyptian
rice is still in its infancy stage. We report an improved regeneration and transformation system for some
superior Egyptian rice genotypes. The developed system involves the proliferation of highly regenerative
embryogenic callus from either mature or immature embryo explants onto MS medium containing 3 mg/T. 2,4-D
(callus mduction medium, CIM). Differentiation of embryogemnic callus into plantlets occurred onto MS medium
supplemented with 2 mg/L. Kinetin + 1 mg/L NAA (shoot recovery medium, SRM). The regenerants were rooted
onto basal MS medium and easily acclimatized to ex vitro conditions. Although all investigated genotypes
responded to this regeneration system, the regenerative capacity of some genotypes (Giza 177 and Giza 178)
showed the highest regenerative capacity, while others (Giza 171, 172 and 175) showed the lowest response.
The obtained results of genetic transformation mdicate that the origin of the shooted explants (recipient tissue),
flight distance of microprojectiles and the applied pressure were the most effective parameters. Also it was
found that hygromycin was more efficient than kanamycin as a selective antibiotic in the selection medium. The
optimal conditions for the production of transgenic rice involve the shooting of explants with a microprjectile
at applied pressure of 1300 psi and flight distance of 9@ cm. Biochemical and molecular analyses of putative
transformants using both fluorescence and histochemical GUS assays and PCR amplification using specific

primers flanking genes of interest confirmed the stable transformation events.
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INTRODUCTION

Rice is likely the most important food crop in the
world and almost half of the world’s population depends
on rice as their staple food [1]. Therefore, to meet the
needs of the growing world population, conventional
breeding methods need to be combmed with recent
achievements in rice biotechmology. Nowadays the
available complete rice genome sequence has opened up
a sea of opportunities and the current rice post-genomics
era will likely change our approach towards problem
solving n biology [2, 3]. In parallel, rice technology has
moved beyond proof of concept and reached a stage
where it can supplement existing breeding methods to
improve production [4, 5].

In Egypt, rice production has reached a record due
to the integrated management programs, but still there
is a room to increase the potentiality of the varieties. One
procedure to increase rice productivity and farmer
revenues 1s to minimize the use of pesticides through

the production of transgenic rice that autoresists
notorious pests, namely rice blast and rice stem borer,
which cause up to 50% yield loss in some areas. In this
context, there are so many successful examples worldwide
that employed genetic transformation approaches to
enhance natural pest resistance of plants [6-11]. Practicing
of this strategy in Egyptian rice improvement involves
the development of reproducible regeneration and
transformation systems for the economically mmportant
genotypes.

Rice genetic transformation has taken the rapid
strides since the first transgenic rice plant was produced
15 years ago. Although the introduction of DNA into
rice cells is easy, regenerating of fertile transgenic
plants is difficult and limited to some Japorica and one
indicia cultivars. To overcome the regeneration problem,
most of the previously published studies used immature
embryos [13, 14]. Unfortunately, immature embryos are
disadvantageous because collecting them 1s tedious and
laborious and they must be collected in the reproductive
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