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LE SARCOME D’EWINGLE SARCOME D’EWING

� Translocation Chromosomique t(11 ; 22) (q24 ; q12)

Fli-1  = facteur de transcription            Chromo some 11 
� EWS = activateur Transcriptionnel Chromosome 22 

� EWS-Fli-1 = protéine chimère 
activateur transcriptionnel non naturel 

� EWS-Fli-1 cDNA sous le contrôle du promoteur LTR ret roviral
transfecté dans cellules NIH/3T3            TUMEUR

� L’ONCOGENE DE JONCTION EWS-Fli-1 EST UNE CIBLE 
UNIQUE!

�
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COMMENT ADMINISTRER L’INDELIVRABLE ?COMMENT ADMINISTRER L’INDELIVRABLE ?

Min.

Degradation de ODN 
Dans sérum (10%)

Pénétration intracellulaire

 

O

O

P O-O

H

O

NO

CH3HN

OO

H

O

NO

CH3HN

HO 5'

n

O

P O-O

OO

H

O

NO

CH3HN

OH
3'

 
 
 

UMR CNRS 8612



NANOCAPSULE WITH AN AQUEOUS CORENANOCAPSULE WITH AN AQUEOUS CORE
AS A NANOCARRIER FOR NUCLEIC ACIDSAS A NANOCARRIER FOR NUCLEIC ACIDS

50 nm

G. Lambert, E. Fattal, H. Pinto-Alphandary, A. Gulik, P. Couvreur, Pharm. Research, 2000
G. Lambert, E. Fattal, H. Pinto-Alphandary, A. Gulik, P. Couvreur, Int. J. Pharm., 2001
G. Lambert, E. Fattal, P. Couvreur, Advanced Drug Delivery Reviews, 47, 99-112, 2001
G. Lambert, J.R. Bertrand, E. Fattal, F. Subra, H. Pinto-Alphandary, C. Malvy,C. Auclair, P. Couvreur, BBRC, 2001
A. Maksimenko, C. Malvy, G. Lambert, J.R. Bertrand, E. Fattal, P. Couvreur, Pharm. Research, 2003
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PACA NANOCAPSULE FORMATIONPACA NANOCAPSULE FORMATION
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[ODN] = 2.5 mM
Yield of encapsulation: 81%

[siRNA] = 0.5 mM
Yield of encapsulation: 98%

50 nm
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G. Lambert, J.R. Bertrand, E. Fattal, F. Subra, H. Pinto-Alphandary, C. Malvy,C. Auclair, P. Couvreur, BBRC, 2001
N.Toub, J-R. Bertrand, H.Elhamess, H. Hillaireau, A. Maksimenko, C. Malvy, E. Fattal, P.Couvreur, Pharm. Res, 23, 
892-900, 2006 
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ODN MEMBRANE BOUND AND CELL INTERNALIZED (ODN MEMBRANE BOUND AND CELL INTERNALIZED (pronasepronase))

N. Toub, C. Angiari, D. Eboué, E. Fattal, J-P Tenu, T. Le Doan, P. Couvreur, JCR, 106, 209-213, 2006 
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INTRACELLULAR DISTRIBUTION INTRACELLULAR DISTRIBUTION 
((DigitonineDigitonine and Triton X)and Triton X)
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CONFOCAL MICROSCOPY OF FITCCONFOCAL MICROSCOPY OF FITC--ODN FREE OR IN ODN FREE OR IN 
NANOCAPSULES AFTER INCUBATION WITH CELLSNANOCAPSULES AFTER INCUBATION WITH CELLS

FITC-ODN in NCFITC-ODN free

N. Toub, C. Angiari, D. Eboué, E. Fattal, J-P Tenu, T. Le Doan, P. Couvreur, JCR, 106, 209-213, 2006 
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Incubation time: 2h, 37°C



NANOCAPSULES AND ODN INJECTION SCHEDULE
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EFFECT OF ODN AND siRNA NANOCAPSULES 
ON SUBCUTANEOUSLY GRAFTED EWING SARCOMA

Lambert, et al.,279, 401-406, BBRC (2001)
Maksimenko et al.,  Pharm. Res, 20, 1565-1567 (2003)
Toub et al., Pharm Res, 23, 892-900 (2006)
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INTRACELLULAR 

A: 1h incubation B: 2 h incubation C: 4 h incubation 

CONFOCAL MICROSCOPY OF RHODAMINE-LABELLED siRNA
IN NANOCAPSULES AFTER INCUBATION WITH NIH/3T3 EWS-Fli 1 CELLS

UMR CNRS 8612 N.Toub, J-R. Bertrand, H.Elhamess, H. Hillaireau, A. Maksimenko, C. Malvy, E. Fattal, P.Couvreur, Pharm. Res, 23, 892-900, 2006 
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EFFECT OF siRNA-anti-EWS-Fli1 NANOCAPSULES 
ON SUBCUTANEOUSLY GRAFTED EWING SARCOMA
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EFFECT OF siRNA NANOCAPSULES 
ON SUBCUTANEOUSLY GRAFTED EWING SARCOMA
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EWS-Fli1ODN AND siRNA NANOCAPSULES: 
IN VIVOCOMPARISON

90 %1.1 mg/Kg
5 inj

(1 inj/3days)
0.22 mgNC-siRNA

60 %5 mg/Kg
9 inj

(1 inj/2dys)
0.55 mgNC-ODN

EFFICACYCUMULATIVE 
DOSE

FREQUENCYDOSENC TYPE

Lambert et al, BBRC, 2000.
Toub et al, J. Pharm Res, 2006. 

(1)

(2)
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CARCINOME PAPILLAIRE DE LA THYROIDECARCINOME PAPILLAIRE DE LA THYROIDE

� Fusion entre le gène ret (récepteur de thyrosine
kinase) avec le gène H4 (gène ubiquitaire) �
oncogène de jonction

� Induit la synthèse de la protéine chimère 
ret/PTC1� la cellule devient tumorale
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C

NIH/3T3 RP1

PHENOTYPICAL 
FEATURES
OF
NIH/3T3 CELLS
AND ret/PTC1 
TRANSFORMED 
NIH/3T3 CELLS (RP1)

H. de Martymprey et al.,
Nucl. Ac. Res., 36, 1-14,  2008
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A 
          --CTGCGCAAAGCCAGCGTTACCATCGAGGATCCAAAGTGGGAATTCCCT--  
 
siRNA #1      CGUUACCAUCGAGGAUCCAdAdA 
siRNA #2            UUACCAUCGAGGAUCCAAAdGdT 
siRNA #3    UACCAUCGAGGAUCCAAAGdTdG 
siRNA #4         GUUACCAUCGAGGAUCCAAdAdG 
siRNA #5   GCCAGCGUUACCAUCGAGGdAdT 
 

B 
 
siRNA #5  5’ – GCCAGCGUUACCAUCGAGGdAdT – 3’ 
     3’ – dTdTCGGUCGCAAUGGUAGCUCC – 5' 
 
siRNA Ct  5’ – GCCAGUGUCACCGUCAAGGdAdG – 3’ 
     3’ – dTdTCGGUCACAGUGGCAGUUCC – 5’ 
 
 

C 
Structure of shRNA1 : 
 

GATCCCCGTTACCATCGAGGATCCATTCAAGAGATGGATCCTCGATGGTAACGTTTTTGGAAA-- 
-- GGGCAATGGTAGCTCCTAGGTAAGTTCTCTACCTAGGAGCTACCATTGCAAAAACCTTTTCGA 
 
 
 
 
 
 
Structure of negative control shRNA : 
 

GATCCCGCCAGTGTCACCGTCAAGGTTCAAGAGACCTTGACGGTGACACTGGCTTTTTGGAAA--  
-- GGCGGTCACAGTGGCAGTTCCAAGTTCTCTGGAACTGCCACTGTGACCGAAAAACCTTTTCGA 
 
 
 
 
 
 
 
Figure 1. 

ret H4 

GCAAUGGUAGCUCCUAGGU 
CGUUACCAUCGAGGAUCCA  

A A G U 
U 

C U C U 

CGGTCACAGTGGCAGTTCC 
GCCAGTGTCACCGTCAAGG  

A A G U 
U 

C U C U 

DESIGN OF ret/PTC1 siRNA AND shRNA

H. de Martymprey et al., Nucl. Ac. Res., 36, 1-14,  2008

UMR CNRS 8612



A

64 kDa
59 kDa

Ret/PTC1

actine

NIH
/3T

3
RP1 1

Ctrl

GAPDH

ret/PTC1
NIH

/3T
3

RP1 1
Ctrl

2 3 4 5

C

E

B

D

siRNA Ctrl siRNA #1

0

50

100

3T3 RP1 siRNA Ctrl siRNA1

R
et

/P
T

C
1 

m
R

N
A

(%
 o

f u
nt

re
at

ed
ce

lls
)

**

Penetration of Rhodamine-labelled siRNA
(cytofectine)

Effect of siRNA sequence on ret/PTC expression

Ret/PTC1 mRNA expression Western blotting

IN VITRO siRNA INHIBITION
H. de Martymprey et al., Nucl. Ac. Res., 36, 1-14 2008

PHENOTYPICAL REVERSION
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PIBCA

Mass ratio siRNA/nanoparticles
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H. de Martymprey et al., Nucl. Ac. Res., 36, 1-14, 2008
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IN VIVO STUDIES
H. de Martymprey et al., Nucl. Ac. Res., 36, 1-14, 2008

(5 x 0.2 mg/Kg)
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« La manière de donner est 
au moins aussi important 
que ce que l’on donne »

(Molière, L’Avare)
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