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DUANGNAPA DEJJUY : REGULATION OF WILMS’ TUMOR (WTI)
GENE EXPRESSION IN ACUTE LYMPHOBLASTIC LEUKEMIC CELL.
THESIS ADVISOR : ASST. PROF. WILAIRAT LEEANANSAKSIRI,

PhiD."157 PP.

Wilms’ tumor 1 (WT1) is a zinc-finger transcription factor which plays crucial
roles in various biological regulations. Overexpression of WT1 is observed in many
types of hematopoietic malignancy such as acute lymphoblastic leukemia (ALL) and
chronic myeloid leukemia (CML). This study aims to apply RNA interference
technology for regulation of cell growth and apoptosis induction of leukemic cells. To
this end, our new designed WT1-siRNA was cloned into pPRIME-CMV-GFP-FF3
plasmid vectors. Then, the lentiviral particles were produced by calcium precipitation
method prior to transduction into CML cell line K562. The K562-WT1-siRNA-GFP"
cells and K562-C-siRNA-GFP" control cells were then sorted by flow cytometry and
cell sorter method. Both collected cell populations were subjected to cell proliferation
and apoptosis determinations. The results showed significant downregulation of WT1
mRNA expression at 72 hours post-transduction. In addition, the expression of
cellular survival cytokine including Interleukin-2 (IL-2) and its receptor subunits
(IL-2RB and IL-2RG) were also reduced. Moreover, the proliferation rates of
K562-WT1-siRNA-GFP” cells at 3, 6, 12, 24, 48, 72, and 96 hours post-transduction
were inhibited for approximately 10+£0%, 12+10%, 16+7.5%, 25+6.5%, 40+7.0%,
4449.5%, and 88+9.1%, respectively. Interestingly, we found that WT1-siRNA can
induce an early apoptosis for approximately 70% at 12 hours post-transduction. This

result was confirmed by the study of caspase-3/7 enzymes activities. The activities of
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caspase-3/7 were significantly increased from 507+32 Relative Fluorescent Units
(RFU) to 1,487+425 RFU or approximately 3-fold within 48 hours, which was
supported by caspase-7 protein expression using western blot analysis. Moreover, the
study of the effects of WTI1-siRNA on primary childhood acute lymphoblastic
leukemic cells subtype L1 (ALL: L1) showed a significant inhibitory effect of
WT1-siRNA on the L1-WT1-siRNA leukemic cells of about 79+14% after 48 hours
post-transduction. The caspase-3/7 enzyme activities were significantly accelerated
from 1,823+374 RFU to 5,104+836 RFU. Furthermore, WTI-siRNA also
significantly upregulated caspase-7 protein expression and increased the amount of an
early apoptosis population of L1-WTI1-siRNA cells by 36.63+6.35% and late
apoptosis by 33.25+9.8% when compared with L1-C-siRNA cells. These results also
consisted by upregulation of caspase-7 protein expression by WT1-siRNA in the
transduced cells. On the other hand, WT1-siRNA has no significant effect on
proliferation and apoptosis of normal blood cells. The WTI1-siRNA also
downregulated WT1, IL-2, IL-2RB and IL-2RG mRNA expressions. Consistently, the
level of WT1 protein cxpression was suppressed by WT1-siRNA. Altogether, these
findings suggest that our new designed WT1-siRNA could effectively inhibit cellular
growth and induce leukemic cell death by apoptosis in both leukemic cell lines and L1
primary leukemic cells. The applications of this work are future therapeutic value and

clinical trials in leukemic treatment.
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