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STUDIES ON CALLUS CULTURE OF GLUTINOUS THAI RICE
VARIETIES IN THE NORTH OF THAILAND AND AGROBACTERIUM-
MEDIATED TRANSFORMATION OF THE GLUTINOUS RICE
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ABSTRACT

Genetic engineering can be used to improve rice varieties by gene transfer
techniques. Transformation of indica rice (Oryza sativa L.) requires suitable conditions
for callus culture and plant regeneration for high transformation efficiency. In this
study, callus culture of several Thai glutinous rice varieties and Agrobacterium-mediated
transformation were investigated. Mature rice seeds were cultured on N6D medium
containing different combinations of proline and 2,4-D concentrations. The results
showed that all varieties studied produced high percentage of callus formation at 1.44
or 2.88 g/l proline and 2 or 4 mg/l 2,4-D. The calli were regenerated on MS medium
containing NAA and kinetin. It was found that all varieties except Phare and RD 10
were able to be regenerated into plantlets.

Agrobacterium—-mediated gene transfer for glutinous rice cv. Niaw Sanpahtawng

were performed. The effects of certain factors on rice transformation were studied to



improve transformation efficiency. It was found that the antibiotic hygromycin
concentration for selection of transformed Niaw Sanpahtawng calli was 50 mg/l which
inhibited growth of untransformed calli about 92%. Agrobacterium. tumefaciens strain

AGL1 harboring binary vector pCAMBIA1303 containing genes for hygromycin

resistance (hptll) and B—glucuronidase (gusA) were used for transformation. The
infection time of 15 min produced the highest percentage (54.37%) of hygromycin-
resistant calli. The calli showed the expression of gusA gene and were developed to
rice plants. PCR analysis of leaf genomic DNA from transformed plants was conducted
using primers specific to gusA and hpt/l genes. The result indicated that the hApt// and
gusA genes were integrated into the rice genome. The first transgenic Niaw
Sanpahtawng was normally grown in the greenhouse.

Transformation of rice cv. RD 6 was studied. Hygromycin concentration at 15
mg/l was suitable for selection of transformed calli. Transformation of RD 6 by
Agrobacterium tumefaciens were performed using  Agrobacterium strain AGL1
(pCAMBIA 1303). We found that 24.24 percentage of calli surviving on media
supplemented with hygromycin. Hygromycin-resistant calli were GUS positive. PCR
analysis of genomic DNA from hygromycin-resistant calli and plants using primers
specific to hptll gene indicated the stable integration of genes in transformed calli and
rice plants.

Overall, the transgenic glutinous rice plants varieties, Niaw Sanpahtawng and
RD 6, were developed. This research provided the promising results for future
improvement of Thai rice varieties with increased yields and quality by genetic

engineering.





