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AKT phosphorylation sites are conserved

Two of the three AKT phosphorylation sites 
on FoxO3, T32 and S253 cooperatively 
mediated the binding to the 14-3-3z 
isoform



Rapamycin-mTOR inhibitor

• Rapamycin (10 nM) is an antifungal agent that inhibits cell 
proliferation and induces autophagy/apoptosis

• More than 160 clinical trials with Rapalogs & Rapamycin in the 
treatment of  metastatic RCC 

• Evorolimus (RAD001, Novartis), Temsirolimus (Torisel, Pfizer) etc.

• mTOR is a member of  PIKK (DNA-PK, ATM, PI3K), which 
controls lipid and ribosomal biosynthesis, cell cycle progression, 
cell growth and differentiation, cytoskeletal arrangement

• mTORC1: mTOR; raptor; GbL

• mTORC2: mTOR; rictor; Sin-1 (MAPK interacting protein); GbL



Seth et al. Clinical Investigation, 2011





Cyclin D1 turnover CDK activation
CDK4/Cyclin D1
4E-BP1
p70S6K

Result: Cell cycle arrest at G1/M

Autophagy



Strategic steps in rapamycin

focused therapy models

1) Altered  mTORC1 signalling cascade in AKT-

independent manner (rapamycin sensitive pathway)

• Inhibits translation

2) AR dependent signalling cascade- mTORC2 

• Secondary phosphorylation of  mTOR by AKT activation 

• MAPK mediated Sin-1 crosstalk-rapamycin insensitive

P
Transcriptional activation of AR

+bicalutamide
Apoptosis

Rapamycin



Rapamycin monotherapy-Pca

Inhibits cell proliferation

Resistant phenotype

Hormone ablation
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Figure 1A.
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Control         Purvalanol      Roscovitine
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Rapamycin+

Rapamycin-

Rapamycin+

Control         Purvalanol      Roscovitine



PI3K-p85 (85 kDa)

P-GSK3α (S21) (51 kDa)

P-GSK3β (S9) (46 kDa)

P-GSK3β (Y216) (46 kDa) 

β-actin (45 kDa)

Rapamycin (10 nM)
Purvalanol (20 mM)
Roscovitine  (30 mM)
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LNCaP DU145A.
Figure 2

P-PTEN  (S380) (54 kDa)

P-AKT (S473) (60 kDa)

P-PDK (S241) (68 kDa)

AKT (60 kDa)





Figure 3
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DU145 Figure 6



CDK inhibitors

Purvalanol Roscovitine

Apoptosis

Translation

Rapamycin+

Cell proliferation

Apoptosis



CDK inhibitors

Purvalanol Roscovitine Apoptosis

Cell survival 
suppression 

&

Apoptosis

Nuclear translocation of Foxo
Stat-AR interaction
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Figure 2B.
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Figure 3
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Rapamycin (10 nM)
Purvalanol (20 mM)
Roscovitine  (30 mM)
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Figure 4B.



Control
Starvation
Purvalanol
Purvalanol+Rapamycin

Control
Starvation
Roscovitine
Roscovitine+Rapamycin

LC3-488 Alexa Flour

Figure 4
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A. Figure 5
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Rapamycin (10 nM)     - +         - - +          +
Purvalanol (20 mM)      - - +         - +          -
Roscovitine  (30 mM)    - - - +         - +
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Rapamycin (10 nM)
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A.

Cyclin B1 (55 kDa)


