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ABSTRACT 

 

Prostate cancer is the second leading cause of cancer death worldwide in men 

over 40 ages. Androgens are the major factors in prostate gland development as well 

as the prostate cancer progress. However metastatic forms of the cancer could 

develop androgen-independently. These cases show higher risk of mortality. 

Therefore, new therapeutic targets and clarification of their signaling pathways 

against these aggressive forms are required. 

 

One of the most interesting targets is cyclin dependent kinases (CDK) and cyclin 

complex members which orchestrate the aberrant cell cycle in cancer cells. New 

generation CDK inhibitors roscovitine (CYC202, seliciclib) and purvalanol A are 

specific inhibitors of different CDKs and block the cell proliferation by initiating 

programmed cell death, the apoptosis. The mTOR signaling pathway provides the 

physiological balance between autophagy and growth signals, also guide the cellular 

energy metabolism. However, the interactive relation between the mTOR and 

autophagy for lots of classic chemotherapeutic agents and for new generation drugs 

is stil unknown. 

 

The tendency of the cancer cells to be in the cycle is not only dependent to 

CDKs but also depend on polyamines (putrescine, spermidine, spermine), the 

cationic amine derivatives. In this project, the autophagic/apoptotic process induced 

by CDK inhibitors, roscovitine and purvalanol A are going to be investigated by the 

treatment of mTOR inhibitor rapamisin related to reduced polyamine metabolism. 

 

In this study, the apoptotic effect of CDK inhibitors was investigated in 

androgen receptor (AR) positive LNCaP and AR negative DU145 and PC3 prostate 

cancer cell lines by relative cell viability, mitochondria membrane potential loss 

determinations and the formation of DNA fragmentation. In addition, the changes in 

the expression profiles of caspases and Bcl-2 family members were detected by 

immunoblotting method. The polyamine biosynthetic catabolic enzymes alteration 

following drug treatment was determined by immunoblotting methods. Additionally, 

the roles of rapamycin combined CDK inhibitors-induced apoptosis were shown by 

cell viability determination and DNA fragmentation profiles by ELISA method. The 



autophagic vacuoles that triggered by rapamycin combined CDK inhibitors were 

shown by MDC and lysotracker red flourescence staining.  

 

Purvalanol and roscovitine decreased cell viability due to caspase-dependent 

apoptotic induction in LNCaP cells more effectively compared DU 145 and PC3 

prostate cancer cells. In the presence of rapamycin, the expression profile of Bcl-2 

family members was modulated and this effect was found that rapamycin is effective 

on apoptotic cell death in all prostate cancer cells. However, rapamycin caused 

different responses in each cell line. The most striking result is that the observation 

of autophagic vacuoles in rapamycin combined treatment conditions in DU 145 cells. 

It is suggested that rapamycin may enhance the cell survival in combination therapy 

model and renders the efficiency of CDK inhibitors. To overcome rapamycin 

induced autophagy, 3-MA (3-methyl adenine) treatment was utilized with CDK 

inhibitors and results obtained from cell viability indicate that 3-MA further 

increased drug-induced cytotoxicity in DU 145 cells.  

 

In order to evaluate the potential role of polyamines in drug-induced cell death 

mechanism, key targets of polyamine machinery were determined in LNCaP and DU 

145 prostate cancer cells. Rapamycin co-treatment further upregulated the expression 

levels of polyamine catabolic enzymes after CDK inhibitor treatment in LNCaP cells 

but we did not observe the same effect in DU 145 cells. Therefore we concluded that 

the impaired polyamine catabolic pathway may promote the cell survival mechanism 

in DU 145 cells. 

 

This study presents the novel results about CDK inhibitors induced autophagy 

and apoptosis when the mTOR signaling pathway was inhibited. Especially apoptotic 

CDK inhibitors, purvalanol and roscovitine exert different roles on phosphorylayion 

of p70S6K and activation of cyclin D1 and thereby affected differently cell survival 

and death decision in prostate cancer cells. 


