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Abstract

Genistein is a phytoestrogenic isoflavone with anti-cancer properties. The anti-
apoptotic molecule Bel-xLis in many cancers including to
provide protection from apoptosis. The aim of our present study was to downregulate
Bel-xL using cognate siRNA during genistein treatment in two highly invasive
neuroblastoma cell lines SH-SYSY and SK-N-DZ, and to examine apoptosis, and
inhibition of angiogenesis, and tumor growth in nude mice. The cells in cultures were
treated with 100 nM Bel-xL siRNA or 100 uM genistein or both agents together for 48
h. Morphological analysis and TUNEL assay demonstrated apoptosis in about 60% of
cells after combination treatment with Bel-xL siRNA and genistein. Apoptosis was
associated with increase in Bax:Bcl-2 ratio, mitochondrial release of cytochrome c,
and activation of caspase-9 and caspase-3 through the intrinsic pathway. Genistein
also triggered the extrinsic pathway leading to apoptosis through of FasL
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and TNF-o associated death domains and activation of caspase-8. Furthermore,
treatment with Bel-xL siRNA and genistein resulted in significant increases of tBid,
cleaved lamin, caspase-3-activated DNase (CAD) and cleaved poly (ADP-ribose)
polymerase (PARP) indicating occurrence of apoptotic cell death through activation of
both extrinsic and intrinsic pathways. In vivo angi innude

formation of neo-vasculature with untreated neuroblastoma cells and complete
inhibition after treatment with Bel-xL siRNA and genistein. Administration of Bel-xL
siRNA and genistein also showed a remarkable decrease of subcutancous tumor
growth in immunocompromised mice. Thus, our study demonstrated that combination
treatment with Bel-xL siRNA and genistein worked synergistically to induce apoptosis
and inhibit angiogenesis, and decreases tumor growth and therefore could serve as
potential therapeutic tool for controlling the growth of human neuroblastomas. This
work was supported by the RO1 NS-57811 grant from the NINDS.

Introduction

Neuroblastomas are the most common extracranial solid, malignant tumors that
mainly affect children and are the most common cancers in infancy with a dlsmal
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prognosis. Neuroblastoma is often present at birth, but is most often d
much later when the child begins to show symptoms of the disease. About 50
percent of neuroblastoma cases occur in children younger than two years old.
Neuroblastomas are neuroendocrine tumor, arising from any neural crest element
of the sympathetic nervous system (SNS). In most cases, neuroblastomas have
already metastasized outside of the original site at the time of diagnosis.
Dysregulation of apoptotic plays a significant role in the progression
neuroblastomas as well as in the responses of these solid tumors to therapeutic
interventions. Highly invasive tumor cells are protected from apoptosis by
upregulation of various anti-apoptotic molecules, such as B-cell lympt tra
large (Bcl-xL) protein. Significant knockdown of the over expression of Bel-xL
could pave an effective way to induce apoptosis in neuroblastomas and thus make
the tumor cells more prone to therapeutic agents.

Genistein is a phytoestrogenic isoflavone with reported anti-cancer pmpemes
The aim of our present investigation was to ki the over of
Bel-xL molecule using a mammalian expression vector carrying Bel-xL siRNA
¢DNA in combination with genistein treatment in human malignant SH-SYSY and
SK-N-DZ cells to induce apoptosis and inhibit angiogenesis and tumor growth in
immuno-compromised mice.
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inducedneovasculature; PY: pre-existing vasculature.
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eSimultaneous administration of Bcl-xL
siRNA and Genistein significantly
reduced subcutaneous tumor growth in
nude mice.

Bel-xL
for the suppression of subeutancous tumor development in
immunosuppressed mice.

Presented at the 99th Annual meeting of the American Association for Cancer Research held at San Diego, CA, April 12-16, 2008

Ci i i of Bcl-xL isNA and
offers a novel tool
for treatment of neuroblastomas.




