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Abstract

This research attempted to study (1) the expression of Glycosyl Hydrolase in 45 K
array to compare with databases. The study found 26 groups of Glycosyl Hydrolase family I in the 45
K array with only 11 groups similar to the NCBI databases. The expression of these genes under
stress conditions indicated that only 5 groups (Os5bgiul19, Os9bglu31, Os9bglu30, Os11bglu36 and
Os1bglu5) decreased 2 folds or more and 3 groups (Os4bglul8, Os3bglu6 and Os7bglu26) increased
2 folds or more when compare to the normal condition. (2) The function of 5 B-glucosidase genes
(Oslbglul, Os3bgluT, Os3bglu8, OsTbglu26 and Os12bglu38) was studied by RNAi technique. The
suppression of 5 B-glucosidase genes were knocked down with one construct containing a highly
conserved coding region that matched all 5 genes. And individual B-glucosidase genes were knocked
down with 3’UTR sequences of each gene. The target genes fragment were cloned into the
pHELLSGATES vector and then transferred into rice calli via Agrobacterium to produce dsRNA in
rice. High percentages of effective callus induction of 94.5% and 93.4% were obtained when seeds of
rice cv. KDML105 and Koshihikari were cultured on N6D medium for 4-6 weeks at 28°C,
respectively. The suitable conditions for rice transformation with Agrobacterium were to grow the
calli on N6D selection medium and then checked for the presence of the nptIl gene to confirm the
integration of T-DNA fragment in the calli. High transformation efficiency of 19.7% was obtained
from the calli transformed with control plasmid while the individual gene knock down constructs had

transformation efficiencies of about 15.3-15.9%. Expression of Oslbglul, Os3bglu8 and Os7bglu26



mRNA was not found in calli transformed with their respective knock down constructs. However,

Os3bglu7 still shows mRNA expression at different levels after transformation with its knock down

construct. The mRNA expression of Os12bg/u38 was not found in normal nontransformed callus.

Northern blot analysis was performed to check the presence of siRNA to confirm the RNAi

mechanism in calli. The results indicated that different siRNA levels were found in the calli with the

Oslbglul, Os3bglu8, OsTbglu26 and Os3bglu7 constructs but no siRNA could be detected in the

control transformed calli. The plantlet regeneration efficiencies at 5.5% and 3.1% were obtained

from the calli transformed with the control and Os/2bglu38 contructs, respectively. All transformed

plantlets contained the nptIl gene from the T-DNA integration. Plantlets transformed with the

control and Os12bglu38 contructs did not show any differences in the phenotype.
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