
Biomarkers: 

a myriad; generally poorly sensitive and specific



Cancer biomarkers are not sufficient for the diagno sis of cancer; 

-Most markers can be expressed by normal cells as we ll as cancer cells;

-A number of non-malignant diseases can induce high levels of so-called cancer biomarkers;

-Not every cancer patient has a high expression leve l of cancer biomarkers

As of today, the biopsy remains the reference tool f or the 
diagnosis of cancer



Mutations:

-are the basis for targeted therapies, a quantum leap in 
the treatment of cancer

- Leading to « personalised medicine », towards an « à la 
carte » treatment of cancers



Targeted therapies: how it all started



1966 Charlotte Friend observation princept. 
The maturation block in erythroleukemia cells can be overcome by treating the cells
with dimethyl sulfoxide. First observation that the leukemia phenotype can be
reversed.

1978 Collins et al. 
HL-60 leukemia cells can be induced to differenciate with dimethyl
sulfoxide, vitamin D3, and retinoic acid.

1984 Koeffler et al. 
1,25(OH)2D3 induces differentiation of leukemia cells in vivo.

1988 Huang Meng-er et al.
First use of retinoic acide to treat acute promyelocytic leukemia.

1988 Novartis 
Synthesis of new derivatives of 2-phénylamino-pyrimidine interacting with ATP 
receptors of tyrosine kinases; among them was STI-571. 

1999 – 2001 Druker et al.
STI-571 become the Gleevec, first targeted anti-leukemia treatment; fastest FDA 
approval.

Molecular targeting in leukemia cells

Induced reversibility of the leukemia phenotype

Differentiation therapy in leukemia
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Coexpression of mutant RAS with BRAF (V600E)                     Resistance 
to PLX4032/PLX4720

Inhibition of BRAF(V600E) activity become the dominant  effect of the drug.

Working Hypothesis

RAF inhibitors suppress ERK signaling in BRAF(V600E) tumours because the 
level of RAS activation in these cells is insufficient to support transactivation
of wild-type RAF
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Activating PI3K mutation
PTEN deficiency

Non response to cetuximab in Colorectal Cancer

Poor response to trastuzumab in Breast Cancer
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mTOR
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AKT

- Increases PI3K-AKT signaling

- Increase sensitivity to rapamycin
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Figure 1. PIK3CA protein and functional domains
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Mutations and genetic alterations may allow:

-« real time » survey of targeted treatment in cancer patients;

- setting up alternative treatment in the case of resistance to the initial 
treatment;

- testing evolution of specific targets under therapeutic pressure; in the near 
future may apply to new targeted therapies.

but

Need a non-invasive approach to detection



Rare circulating cells can be the support of all biological
tests applying to the cells they represent.

We have created and used new filter systems allowing:

A. direct extraction of genetic material from isolated rare cells (CTCs
and CFCs) and subsequent use of qRT-PCR and allelic discrimination 
assays;

B. culture of isolated rare cells (CTCs and CFCs).

Invasive                 Non-invasive assay


