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ABSTRACT
Prostate cancer is defined as loss of cell growth and proliferation control in
prostate tissue cells lead to increased size of prostate gland. Prostate cancer is the
second most frequently diagnosed cancer as well as the sixth leading cause of death in
males with cancer worldwide. Androgens play a critical role in prostate cancer
development. However prostate cancer cells may progress androgen-independently
that causes higher mortality rates. Therefore, new therapeutic targets and clarification
of their signaling pathways against these aggressive forms are required.
One of the anti-cancer strategies is inhibition of over-proliferation potential of
cancer cells. In this mechanism, cyclins and cyclin-dependent kinases (CDKs) play
important roles. Major effect of CDK protein family is regulate cell cycle and cell
division. In cancer cells, over-activation of CDKs leads to cells continuously remain
in cell cycle and causes cellular overproliferation. New generation CDK inhibitors
roscovitine (CYC202, seliciclib) and purvalanol inhibits specific CDK targets and thus
prevent cell proliferation.
In this study, purvalanol and roscovitine was used to expose the mechanism
underlying mTOR-related apoptotic and/or autophagic response and to understand
roles of mTOR depending on its signal cascades in the cell death processes via mTOR
silenced androgen receptor (AR) negative PC3, DU145 and AR positive LNCaP
prostate cancer cell lines. The purpose of using mTOR siRNA is due to a mTOR
(mammalian target of rapamycin complex 1) however is not effective on mTORC2.
Therefore, using mTOR siRNA has huge advantage on silencing both complexes.
In PC3 and LNCaP cells, CDK inhibitors were used alone and with mTOR
siRNA combination to scan and analyze differentiation upstream and downstream
targets of mTOR using Pathscan ELISA Assay. CDK inhibitors purvalanol and
roscovitine affects activation of mTOR and mTOR-related kinases in a CDKindependent manner. However purvalanol shows more potent inhibitory function than
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roscovitine. In PC3 and LNCaP cell lines, mTOR deficiency causes blockage of
apoptotic processes induced by CDK inhibitors. On the other hand, regulation of Stat1
and Stat3 proteins by mTOR seems to determine apoptotic effets of those drugs.
Increased Stat3 Ser727 phosphorylation levels by CDK inhibitors leads to decrease
Stat3-FoXO1 and CDK5 activity. Diminished CDK5 activity then causes AR-Stat3
dissociation. Therefore, especially differentiation in Stat3 expression and
phosphorylation status play a vital role in the manner of regulation of cell survival and
cell death pathways signalling. However, CDK inhibitors and their combination with
mTOR siRNA leads to diverse Stat3 expression profiles in DU145 cell line. It shows
that mTOR deprivation in DU145 cells affects Stat1 and Stat3 protein levels and thus
alters CDK regulation in cell cycle rather than influences apoptotic and/or autophagic
signalling pathways. CDK inhibitors suppress mTOR protein and different signalling
pathways so that determine apoptotic or autophagic outcomes. The presence of mTOR
in certain level is critical for both signalling pathways. In addition, CDK inhibitors is
appeared to less effective than rapalogs in early response mechanism.
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