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DANG THI THANH TAM : STUDYING THE GENETIC FUNCTION OF
RICE B-GLUCOSIDASE VIA RNA INTERFERENCE. THESIS ADVISOR :

ASST. PROF. MARIENA KETUDAT-CAIRNS, Ph.D., 89 PP.

B-GLUCOSIDASE/ DEXAMETHASONE/ RNA INTERFERENCE/

AGROBACTERIUM TRANSFORMATION.

The highly expressed Os3bglu7 and four other rice B-glucosidase genes were
knocked down via a high-throughput dexamethasone (DEX) induced RNA1i vector,
pOpOft2. In the first construct (pOpO1f2/Bglu7), the highly expressed Os3bglu7 was
knocked down with a construct that contains the target specific 3’UTR sequence. The
second construct, pOpOft/KnS5, was designed to knock down a group of five closely
related rice B-glucosidase genes. In this construct, the target sequence was amplified
from the coding region of Os3bglu7. The rice transformation was done with
Agrobacterium strain EHA105. Recombinant [B-glucosidase protein (rOs3BGlu7)
and/or DEX were added in the transformation processes. The results show that control
treatment (no dexamethasone, no recombinant B-glucosidase protein added) had a
lower number of dead calli indicating higher efficiency of transformation on selection
medium than the treatments that applied DEX and supplemented with recombinant
protein in both constructs. Moreover, adding DEX to knock down the five [-
glucosidase genes increased the Agrobacterium population on the surface of the calli
when compared to the control. No effects on the Agrobacterium population were
observed for addition of DEX to knock down Os3bglu7 and the supplementation with

rOs3BGlu7.
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Furthermore, when DEX was added to knock down the B-glucosidase genes’
expression in germination and in the development of transgenic plantlets, the
knocking down of these genes suppressed the germination of transgenic rice seed and
the elongation of the shoot. The expression of these five B-glucosidase genes in shoots
were measured by real-time PCR, which showed that they were partially knocked
down after DEX treatment. These data indicated that these B-glucosidase genes may
play important roles in the development of plantlet shoot. However, the effect of high
concentration of DEX (150 uM) was observed on the development of root in both
wild type and transgenic rice. The pOp6 promoter is not strong in rice, since GUS

staining did not express in every tissue.
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