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PI3Ks AS MONOMERS ARE RAPIDLY DEGRADED 

AT THE SAME TIME THE p85 BINDING INACTIVATES PI3Ks 

BINDING OF THE CATALYTIC SUBUNIT TO  

THE REGULATORY SUBUNIT STABILIZES PI3Ks 
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SIGNALS ACTIVATING THE PATHWAY 
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SIGNALS DOWNSTREAM THE PATHWAY 
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Manning BD et al. Cell;129:1261-1274 
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SIGNALS DOWNSTREAM THE PATHWAY 
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SIGNALS DOWNSTREAM THE PATHWAY 
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SIGNALS DOWNSTREAM THE PATHWAY 

Akt-independent PI3K signaling 

Evidence that an alternative PI3K-dependent, akt independent 

pathway contributes to malignant transformation.  

While almost invariably PTEN null cancer cells present  

increased phospho akt levels, some cancer cell lines with  

activating mutations in PIK3CA gene have low levels of  

activated akt. 
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Vasudevan  et al. Cancer Cell;16:21-32 
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SIGNALS DOWNSTREAM THE PATHWAY 

Akt-independent PI3K signaling 

SGK protein isoforms are candiates downstrwam effectors  

for PI3K signaling independent of akt.   

SGK3, in particular, shares homology with akt both at  

molecular level: 
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SIGNALS DOWNSTREAM THE PATHWAY 

Akt-independent PI3K signaling 

And at downstream activation level: 

Bruhn et al. Cancer Man and Res 2013 
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SIGNALS DOWNSTREAM THE PATHWAY 

THE SPECIFIC CASE OF p110d 

•p110d and p110g are expressed primarily in cells of 

hematopoietic lineage, such as B and T cells, respectively.  

•Mice KO for p110d exhibit a B-cell defect, decreased mature 

B cell numbers, and impaired antibody production. B cells 

from p110d ko mice also show less AKT phosphorylation.  

•Isoform specific inhibitors?  

          GS-1101 (CAL-101)  

CLASS I PI3K 

 

CLASS II 
PI3K 

 

CLASS III 
PI3K 

p110a p110b p110d p110g C2b VPS34 

820 595 2.5 89 >1000 970 
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SIGNALS DOWNSTREAM THE PATHWAY 

Manning BD et al. Cell 2007;129:1261-1274 

THE SPECIFIC CASE OF p110d 

GS-1101 (CAL-101) idelalisib / BTK ibrutinib 

Activity at preclinical level at low doses in CLL (11 out of 

42 cell lines) 

 

Induction of apoptosis - downregulation of p-akt -

selectivity for CLL compared to normal B cells. 

 

Unexpected (?) high clinical activity in CLL and other B-

cell tumors 
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• The PI3K pathway plays a central role in driving and sustaining 
cancer cell growth. 

• Several activating mutations/deletions/amplifications converge 
to the activation of this pathway 

• Several other pathways interact with the PI3K pathway posing for 
the design of rational combination strategies 

• Advantages and disadvantages of pan versus selective inhibitors 

• Selection of the best therapeutic strategy based on the molecular 
characteristics of the tumor? 

• Availability of new inhibitors 

• Extending the evidences to class II and III 

 


