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Abstract

Wilms’ tumor 1 (WTI) gene encodes a transcription factor WT1 which crucial for cellular
proliferation and survival. WT1 was overexpressed in several types of leukemia including chronic myeloid
leukemia (CML) and acute lymphoblastic leukemia type (ALL). Our research focused on studying the effect
of new designed WT1-siRNA on inhibition of leukemic cells proliferation and activation of the cells
apoptosis. To this end, the new designed WT1-siRNA was cloned into GFP lentiviral vector. Lentivirus
particles containing WT1-siRNA were then generated using calcium chloride precipitation approach prito
to delivered into CML K562 cell line and primary ALL subtype L1 cells corrected from ALL-L1 patients.
The GFP” cells were then sorted and subjected to cell proliferation and apoptotic analysis. The results
demonstrated that WT1-siRNA lentivirus could downregulate WT1 expression both mRNA and protein
levels beginning at 72 hours post-transduction for K562 and at 48 hours for ALL-L1 cells. In addition, WT1-
siRNA could suppress mRNA expression of interleukin-2 and its receptors (IL-2RB and IL-2RG). The data
also demonstrated that downregulation of WT1 expression showed potent inhibitory effect on cell
proliferation of transduced K562 cells approximately 10%, 12%, 16%, 25%, 40%, 44%, and 88% at 3, 6,
12, 24, 48, 72 and 96 hours post-transduction, respectively. Growth inhibition was also found about 79+14%
in WT1-siRNA tranduced ALL-L1 cells. Moreover, WT1-siRNA could induce apoptosis of K562 cells and
ALL-L1 as analyzed by flow cytometry using Annexin-V FITC and Propidium lodide staining.
Interestingly, early apoptosis was detected more than 70% at 12 hours and late apoptosis was increased in
time dependent manner. In the same phenomenon, early was detected around 36.63 % and late apoptosis
was increased in time dependent manner in transduced ALL-L1 cells. The apoptosis results were confirmed
by increasing of caspacse 3/7 activity by 3 folds and 3.5 folds at 48 hours post-transduction in K562 cells
and All-L1, respectively. These data also supported by the increase of caspase 7 protein level in both
leukemic cell types. Altogether, WT1-siRNA demonstrated high efficiency of inhibitory effect on cellular
proliferation and activation effect on apoptosis via intrinsic apoptosis pathway of both K562 and primary
ALL-L1 cells. The implications of new insight from this projet are research value and therapeutic value in

gene therapy technology of myeloid and lymphoid leukemias.





