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Strategies   



What is a good target ? 

ÅIndustry view : 

- My competitors are studying it 

ÅAcademic view : 

- No one else is studying it 

ÅGovernment view : 

- Any target is good, especially if 

itôs very expensive 



Ras effectors with ñvalidatedò roles 

in human oncogenesis 
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Dual lipid/protein kinase inhibitors 

Inhibitors of Ras effector signaling under 

clinical evaluation 

http://Clinicaltrials.gov 
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PI3-Kinase Signaling 

Courtney, KD et al JCO 28:1075-1083,2010 



The PI3-Kinase/Akt Pathway is Evolutionally 

Conserved Across Species 



The PI3-Kinase Family Members 



Akt Pathway 

Akt 

GFR Stimulation (EGFR, HER2, HER3, IGF-1R, c-MET)  

PIP2 PIP3 

PTEN 
PDK1 

PDK2 

PI3K 

p70S6K 

4EBP1 

Growth 

Prot. Syn. 

Cell Cycle 

Metabolism 
Apoptosis 

ErbB 

MAPK / 

ERK 

PHLPP 

Bcl-xL  p53 

p27Kip1 

p21Waf1 

IRS-1 

cyclinD1 

Glyc.Syn. 

mTOR 

TSC1/2 

GSK3 BAD FOXO Mdm2 

Ras Akt PDK1 

PDK2 



N PH 

PIP3 

A
T

P
 

Akt Inhibitors 

Allosteric inhibitors 
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Resistance to  

chemotherapy 

Development of PI3K Signaling 

Inhibitors 

PI3K 

PTEN 

Raptor 

p70S6K 

Cell growth 
Proliferation 

4EBP1 

mTOR 

AKT 
Rictor 
mTOR 

GßL 

GßL 

PIP2 PIP3 
RTK 

Resistance to Rapamycin 
via p70S6K-mediated  

negative feedback loop 

Rapa  
Analogs 

RAS 

RAF 

ERK 

MEK 

Resistance to EGFR inhibitors  
 PI3K mutation 

PTEN deficiency 
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Tumor 
Type 

Best 
Response 

Dose       Level 
Time on Study 

(weeks) 
# of Prior 
Regimens 

Most Recent Regimen,      Weeks 

NSCLC1 SD 30 mg 32 4 Gemcitabine/Flavopiridol 7 

Basal Cell2 SD 60 mg 56 2 Docetaxel 6 

NSCLC1 SD 60 mg 31 5 Pemetrexed 14 

NHL2 SD 120 mg 47 11 Rituximab 26 

Bladder1 SD 120 mg 12 1 Cisplatin 18 

NSCLC1,4 PR         225 mg   73+ 4 Pemetrexed 6 

Sarcoma1 SD 400 mg 15 1 EPI/IFO7  23 

Prostate2 SD 600 mg 15 3 Investigational 52 

NSCLC2 SD 600 mg 15 5 Investigational 28 

Prostate2,5 SD 600 mg 27 1 Bicalutamide/Leuprorelin 13/100 

Sarcoma1 SD 600 mg 14 6 DXR (liposomal) 4 

NSCLC2 SD 600 mg 19 4 Gemcitabine 10 

Breast2,3 SD 600 mg 22 10 Vinorelbine/BEV 18 

Cowden6 SD 600 mg 14 - - - 

Pancreas2 SD 100 mg CDD 24 6 GemCap/Erlotinib 16 

Adenoid cystic2 SD 100 mg CDD   18+ 1 Investigational 17 

XL147 Phase 1: Anti-Tumor Activity 
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1 No mutations affecting PI3K pathway detected 
2 Tumor mutational analysis in progress/not performed 

3 HER2 amplified 

4 Dose escalation to 400 mg after 40 wks  
5 PSA normalization > 5 months 
6 Germline PTEN R233X mutation 

7 Adjuvant treatment 


