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Abstract

The nutritional content of rice is deficient in several amino acids essential for human
growth and development. To increase the protein quality of rice, a gene encoding a ‘major
royal jelly protein’ (mrjp) isolated from Thai honeybee Apis cerena was transformed into rice.
The MRJP was selected because of its high nutritional value as its composition consists of 45-
49 % essential amino acids. Transformation and expression of a major royal jelly protein
(mrjp2) gene in rice cv. Niaw Sanpahtawng (Oryza sativa L. var indica) and Kitaake (Oryza
sativa L. var japonica) were studied. Scutella-derived calli established from mature rice seeds
were transformed with Agrobacterium tumefaciens strain AGL1 harboring pBU3
(Gt1::mrjp2::Tnos) plasmid containing mrjp2 gene driven by the endosperm-specific Gt1
(Glutelin 1) promoter. It was found that Niaw Sanpahtawng and Kitaake showed the maximum
percentages of callus formation at 44.23 and 73.71%, respectively and the average size of
callus of 1.08 and 1.07 cm, respectively. Both varieties produced globular, yellow, and compact
calli which were actively dividing and suitable for transformation. The efficiency of
transformation methods of Toki (1997) and Endo et al. (2002) was compared. It was found that
a suitable transformation method for both rice varieties was that of Endo et al. (2002) which
produced the highest percentage of surviving calli. The percentage of surviving calli of Niaw
Sanpahtawng was higher than that of Kitaake but the hygromycin resistant calli were unable to
regenerate. GUS activity was detected on leaf segments of T, transgenic plants, indicating the
expression of gusA gene. PCR analysis of leaf genomic DNA of BU3 plants using mrjp2
specific primers showed the expected PCR products, indicating the integration of mrjp2 gene
into transgenic plant genomes. In addition, segregation analysis of T progeny showed that the
phenotypic ratio GUS-positive : GUS-negative was 3:1, following Medelian rule. Stable
inheritance of genes was observed in offsprings of T; and T, transgenic rice plants. Southern
blotting analysis using DIG-labeled probe of mrjp2 gene showed a single insertion site of mrjp2

gene in genome of tested transgenic rice plants. Total RNA from milky stage seeds of BU3



transgenic plants was extracted and subjected to RT-PCR analysis. The results showed that
the mrjp2 gene was expressed at mMRNA level. Expression of MRJP2 protein in mature seeds
of transgenic rice by Western blotting analysis was investigated. It was found that the 70 kDa
GUS protein was detected. However, MRJP2 protein was not detectable by Anti-His, probably
due to low expression or degradation of this protein in mature rice seeds. The use of Anti-His
antibody may result in low specificity and sensitivity for detection of MRJP2 protein. However,
developing transgenic rice seeds expressed the protein of about 50 kD which was possibly
MRJP2 protein. Overall results indicated that mrjp2 gene was successfully transformed and
expressed in rice seeds. This study will be useful for genetic improvement of rice for improved

protein quality in the future.
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