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PI3k pathway regulates cell growth and survival 

Regulates: 
Proliferation 

Survival/apoptosis 

Metabolism 

Angiogenesis 

Transformation 

 

Activated by: 
RTKs 

GPCR 

Integrins 

RAS 

 

Complexity: 
PI3K isoforms 

Pathway component 

Feedback loops 

Crosstalk between signaling cascades 

  

Jean J. Zhao et al., Nature Reviews Drug Discovery, 2009 



Development of PI3K inhibitors 

Å Wortmannin: a fungal 

metabolite initially isolated 

from Penicillium 

wortmanni. 

˘ poor stability 

˘ poor selectivity 

 

  

Å LY294002: a synthetic 

compound derived from 

quercetin, a broad-

spectrum kinase inhibitor. 

- poor solubility 

- poor selectivity 
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1st generation 2nd generation 

Å Class I PI3K inhibitor 

Å Class I PI3k/ mTOR inhibitor 

Å Pan-PI3K inhibitor 

Å Pan-PI3k/ mTOR inhibitor 

Å PI3K a, d, g isoforms inhibitor 

Å PI3K d isoform inhibitor 

 



2nd generation PI3K inhibitors 
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Jean J. Zhao et al., Nature Reviews Drug Discovery, 2009 



Targeting PI3K pathway components 

Å AKT inhibitors 

 

 
 

 

 
Å mTOR inhibitors 
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Targeting P13K- more complicated than we thought? 

ÅGenetic alteration of PI3K pathway components in cancer 

 

ÅFeedback loops and signaling pathways crosstalk 

 

ÅDrug resistance mechanism behind Herceptin and others 

 

ÅCombination strategies 
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Human cancer genome projects  

Å The Cancer Genome Atlas  

 

Å International Cancer Genome Consortium (ICGC) 

 

Å Cancer Cell Line Encyclopedia 

 

Å Catalogue of Somatic Mutations in Cancer (COSMIC) 

 

 

 



Genetic alteration of PI3K in cancer 

8 

ÅPIK3CA 
- Mutation 

- Amplification 

 

  

ÅPIK3CB 
- Amplification 

- ŷ activity & expression 

 

Genetic alteration      Cancer type                                 Frequency 



PIK3CA somatic mutation 
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RAS BD Helical domain Catalytic domain C2 

E542K 

E545K 
H1047R 

Abrogation 

of inhibitory 

effect of the 

p85 subunit  

Activation 

through 

conformational 

changes  

most frequent mutation 

p110a  

(PIK3CA) 

PI3K family 



Genetic alteration of PI3K pathway component 
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Genetic alteration     Cancer type                              Frequency 

  

ÅPDPK1 
- Amplification 

- ŷ expression 

 

ÅAKT 
- Mutation 

- Amplification 

 

ÅPTEN 
- Loss of heterozygosity 

- Deletion 

 



Opportunities emerge with cancer genome projects 
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Sequencing data has spawned 

ÅNew fields of inquiry 

ÅNew treatment targets  

ÅNew drug development paradigms 
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Cancer genome 

projects 

Compound 

libraries 

Cell lines  

Animal models 
Cell lines 
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Sreenath V. Sharma et al., Nature Reviews Cancer , 2010  

Cell line platforms for evaluating anticancer agents 

Traditional tumor cell line panels developmental timeline 
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NCI60 Cell Panel  

Cell line platforms for evaluating anticancer agents 
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Unique tools 

Pathway 
targeted 

Driver 
gene 

targeted 

Pathology 
targeted 
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pancreas 

NF1 

ÅTime savings 

ÅConvenience 

ATCC Tumor Cell Panels Initiative 

-modified circos cancer genome display 



ATCC Tumor Cell Panels 
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