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Abstract

he small interfering RNA (siRNA) is a useful tool to knockdown the mRNA and thus

protein level of a target gene. Taxol is a potent anti-neoplastic drug that strongly
binds to B-tubulin to prevent tumor cell division and promote cell death. The anti-
apoptotic molecule Bel-2 is upregulated in glioblastomas to protect from apoptosis. The
aim of our present study was to downregulate Bel-2 during low dose of taxol treatment to
induce apoptosis very effectively. Using Bel-2 SiIRNA, we knocked down the cognate
mRNA and subsequently protein levels in two human glioblastoma cell lines. The cells in
culture were treated with cither taxol (100 nM) or Bel-2 siRNA (100 nM) or both for 72 h.
FACS analysis and TUNEL assay demonstrated apoptosis in 40-50% of cells treated with
taxol and Bel-2 SiRNAtogether. Immunofluorescence for calpainand caspase3 depicied
increased of both molecules. Fluorometric assays showed
increased levels of intracellular free Ca”, calpain, and caspase-3 to promote apoptosis.
Western blots demonstrated dramatic increases in the levels of TRADD, FADD, Bid,
Bax, active caspases, DFF40, cleaved fragments of lamin, fodrin and PARP during
apoptosis. The events related to apoptosis were prominent more in combination therapy
than in either treatment alone. Our study demonstrated that combination of taxol and Bel-
2 siRNA was highly effective for inducing apoptosis in glioblastoma cell lines through
induction of caspase mediated signaling pdlhways Treatment with combination of taxol
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complex biochemical events that are controlled by an evolutionarily conserved program.
Dysregulation of apoptotic mechanisms plays an important role in the pathogenesis and
progression of various cancers as well as in the responses of tumors to therapeutic
interventions. Cancer cells are protected from apoptosis by upregulation of various anti-
apoptotic molecules, suchas B-cell lymphoma-2 (Bcl-2).

Taxol is a novel chemotherapeutic drug widely used in various forms of cancers including
glioblastoma. Taxol strongly binds to the B-subunit of tubulin, which is the building block of
microtubules. The dynamic instability of microtubules affects the positioning of
chromosomes during replication and finally inhibits cell division. Taxol also induces
apoptosis in a wide spectrum of cancer cells by t and
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apoptosis mechanisms. Taxol chemotherapy may be an effective treatment for aggressive
brain tumors because it inhibits cell division by preventing microtubluar restructuring and
induces apoptosis. However, taxol also inhibits normal cell division and causes undesirable
side effects for patients. A low dose of taxol treatment, which inhibits only the fast dividing
tumor cells with less toxicity to healthy normal cells, would be highly desirable.

RNA interference (RNAI) through small interfering RNA (siRNA) is an incredibly powerful
tool to knockdown a gene's message, and subsequently the protein level of the targeted gene.
The siRNA mediated gene knockdown is a process of highly sequence-specific, post-
transcriptional gene silencing initiated by a synthetic double stranded RNA (dsRNA)
molecule. Silencing of several unwanted genes would be a promising step to regulate
uncontrolled cell division and induce apoptosis in tumor cells. Bel-2 is an anti-apoptotic
molecule and is upregulated in highly invasive brain tumor cells in order to protect the tumor
cells from apoptosis. Bel-2 exerts a survival function in response to a wide range of apoptotic
stimuli through inhibition of mif release, Bel-2 protects
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neuronal cells against taxol-induced apoptosis by inducing it of
the Bel-2 siRNA into cells triggers degradation of Bel-2 endogenous mRNA and thus
downregulates the functional protein level. The aim of our present investigation was to
knockdown the Bcl-2 level using gene specific siRNA in human glioblastoma cell lines in
order to induce apoptosis in a more efficient and effective manner during low dose taxol
treatment. We employed two highly invasive human glioblastoma cell lines U-138MG and U-
251MG for our experiments
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- Combination of taxol and Bel-2 siRNA offers
anovel therapeutic tool for controlling growth
of glioblastomas.
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