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Heterozygous deficiency of PHD2 restores tumor oxygenation and 
inhibits metastasis via endothelial normalization

Inhibition of PHD2 could be an alternative cancer therapy

Mazzone et al. Cell 2009

VEGF can bind NRP1 and trigger the NRP1/VEGFR2/PI3K/Akt signaling 
pathway

Ernstoff et al. CCR 2007

NRP1 is an angiogenesis enhancer in NSCLC and could be a potential biomarker 
for the selection of high-risk NSCLC patients 
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Isenberg et al. 2009 Isenberg et al. 2009

Tumoral expression of TXR1 and TSP1 mRNA in 
docetaxel/gemcitabine-treated NSCLC patients 

  TTP (months)  Overall Survival (months)  
  Median (95%CI) p  Median (95%CI) p  

TXR1 Low/ TSP1 High 36 8.6 (6.3-10.9) 20.1 (16.0-24.3) g
 
 
TXR1 High/ TSP1Low  

 
 

40 

( )
 
 

2.3 (1.8-2.7)  0.009  

( )
 
 

4.2 (3.6-4.8)  <0.000 1 
 

Souglakos et al. CCR 2009
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Survival according to TSP1 in docetaxel/gemcitabine-treated patients

Low TSP1 – a biomarker of angiogenesis antagonists?

Su
r

Months
Souglakos et al. CCR 2009

Schematic pathway for 5-FU-induced TSP-1 expression in KM12C 
human colon cancer cells
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Zhao, H.-Y. et al. Cancer Res 2008;68:7035-7041

• CREB mRNA and protein 
and p-CREB are 
overexpressed in NSCLC 
and associated with 
decreased survival in 
never-smokers but not in 
current or former smokers

Schuller. 2009

• Elevated expression of p-
CREB in NSCLC in insulin-
like growth factor II-
overexpressing transgenic 
mice

Seo et al. Caner Res 2008
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Multivariate analysis for TTP in 187 patients with EGFR mutations 
treated prospectively with erlotinib

 HR 95% CI p 
Gender 

Female 
Male 

 
1 ref. 
3.7 

 
 

1-17.84 

 
 

0.05 
ECOG PS 

0 
1 

≥2

 
1 ref. 
1.67 
4.65

 
 

0.19-14.53 
0.46-46.44

 
 

0.64 
0.19≥2 4.65 0.46 46.44 0.19 

CHRNA3 
TT 
CT 
CC 

 
1 ref. 
0.18 
0.21 

 
 

0.04-0.83 
0.04-1.16 

 
 

0.03 
0.07 

EGFR mutation 
del 19 
L858R 

 
1 ref. 
2.31 

 
 

0.57-9.25 

 
 

0.23 
 

CHRNA3 TT homozygous variant – a biomarker of angiogenesis 
antagonists?

Schuller. 2009

 CHRNA3 p 
 CC CT TT  
Response  

SD+PD
 

7 (50%) 
 

4 (16%) 
 

3 (50%) 
0.05 

nAChRα subunit 3 (CHRNA3) SNP in PS 0 advanced NSCLC 
patients treated with docetaxel/cisplatin based on low ERCC1 

mRNA levels

CR+PR 7 (50%) 21 (84%) 3 (50%)
TTP  6.74 mo 12.13 mo 7.77 mo 0.05 
MS  12.60 mo 18.98 mo 10.68 mo 0.41 

CHRNA3 homozygosity – a biomarker of angiogenesis antagonists?
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Overexpression of IGF1-R – a biomarker of resistance to 
current angiogenesis inhibitors?

Luan et al. Nature 2009

Reduction of cancer networks to abstract models for identification of 
antiangiogenic predictive markers

Thompson. NEJM 2009

Lee et al. 
Gastroenterology 2007
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Reduction of cancer networks to abstract models for identification 
of antiangiogenic predictive markers
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Cook et al. Nature 2009

Nakaya et al. J Biol Chem 2008

IL-6
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Potential mechanisms of resistance in NSCLC

Modified from Rosell et al. Future Oncol 2009
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Reviewed in Grivennikov & Karin. Cancer Cell 2008
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Survival Longer Shorter Shortest

BREC customization Low RAP80 & any 
BRCA1

Intermediate RAP80 & 
low/intermediate 

BRCA1

High RAP80 & 
BRCA1

Wound response 
signature

Low MYC & CSN5 
mRNA

Intermediate MYC & 
CSN5 mRNA

High MYC & CSN5 
mRNA

Reduction of cancer networks to abstract models for identification of 
antiangiogenic predictive markers

g

Drug response
cisplatin +++

antimicrotubules -
antiangiogenic -

cisplatin +
antimicrotubules ++

antiangiogenic +

cisplatin -
antimicrotubules +++
antiangiogenic +++

Drug resistance
IGF-1R 

α7nAChR
IL6
Src

EGFR
MACC/MET

HER2

survivin
STAT3

survivin
STAT3

survivin
STAT3

Clinical predictors lung mets bone mets liver mets

R Rosell

BRCA1 & CSN5 are central to DDR

This set of proteins is highly interconnected

Matsouka et al. Science 2007
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Wound response (WR) signature

512 genes related to cell growth, matrix remodeling, cell motility 
and angiogenesis

Chang et al. PLoS Biol 2004

Wound response signature (CSN5 & MYC) – a predictive marker of 
angiogenesis antagonists?

Adler et al. Nature Genet 2006

Gene signatures predicting bone metastasis include many genes 
involved in angiogenesis. 

Kang et al. Cancer Cell 2003
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SATB1 is a genome organizer tethering multiple genomic loci regulating chromatin 
structure and gene expression (1000 including VEGFB, CTGF, NRP1).

• The integrin-linked kinase (ILK)/Akt/mTOR network is a hallmark in 
several tumors of poor prognosis and drug resistance.

• Overexpression of ILK is found in melanoma, ovarian, prostate and 
NSCLC.

• ILK addiction is found in breast cancer. 

• ILK – a therapy-predictive marker for response to mTOR inhibitorsILK – a therapy-predictive marker for response to mTOR inhibitors

• ILK – a therapy-predictive marker for response to BIBW2992 plus an 
mTOR inhibitor

• ILK – a therapy-predictive marker for resistance to erlotinib in patients 
with EGFR mutations
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Angiogenesis

• Cell survival

• Proliferation

ChemosensitiveNOT Cured w/ Chemo

Prognostic & Predictive 
Markers

Reduction of cancer networks to abstract models for identification of 
antiangiogenic predictive markers

Targeted Therapy
• EGFR mutations

• HER2 mutations

• K-ras mutations

IGF Inhibitors

Customized Chemo
• RAP 80 / BRCA1

YES (30%)

Antiangiogenics

Laurent-Puig et al. 2009
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Gandhi et al. PLoS ONE 2009


