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“BRCA1 regulates human mammary stem/progenitor cell fate” 
(Liu, Ginestier et al. PNAS, 2008) 
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ALDEFLUOR+ population and tumorigenicity 

5% to 10% of ALDEFLUOR +  
population in Breast tumors 

Ginestier et al. Cell stem cell, 2007 



ALDEFLUOR+ population and tumorigenicity 

ALDEFLUOR + ALDEFLUOR - 

ALDEFLUOR+ population regenerates  
heterogeneity of the initial tumor  

Ginestier et al. Cell stem cell, 2007 



Cancer stem cells and metastasis 
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Intracardiac injections  

R2 R1 

Lentivirus expressing Luciferase 



0

25

50

75

100

1 3 5 7 9 11 13 15

     Weeks after injection    

100,000 ALDELFUOR-positive

100,00 ALDEFLUOR-negative

100,000 Unseparated

Weeks after injections 

N
or

m
al

iz
ed

 p
ho

to
n 

flu
x 

ALDEFLUOR+ 
(100k) 

Unsorted 
(100K) 

ALDEFLUOR- 
(100K) 

 

0

25

50

75

100

1 3 5 7 9 11 13 15

     Weeks after injection    

50,000 ALDELFUOR-positive

50,00 ALDEFLUOR-negative

50,000 Unseparated

N
or

m
al

iz
ed

 p
ho

to
n 

flu
x 

Intracardiac injections 



Invasive 
Carcinoma Metastasis 

Anti-CSC therapy 

Conventional therapy 



Breast Cancer Stem Cell Gene Expression Signature  

184a1 
HCC1954 
SUM149 
SUM159 
MDAMB453 
MDAMB231 
BrCaMZ01 
SKBR7 

184a1 
HCC1954 
SUM149 
SUM159 
MDAMB453 
MDAMB231 
BrCaMZ01 
SKBR7 

8 Breast cell lines 

18
4a

1 
H

C
C

19
54

 
SU

M
14

9 
SU

M
15

9 
M

D
AM

B
45

3 
 

M
D

AM
B

23
1 

B
rC

a-
M

Z-
01

 
B

rC
a-

M
Z-

01
 

SU
M

14
9 

SK
B

R
7 

SK
B

R
7 

18
4a

1 
SU

M
15

9 
H

C
C

19
54

 
M

D
AM

B
45

3 
M

D
AM

B
23

1 

413 genes 
breast cancer stem cell signature 

33 genes overexpressed in the  
ALDEFLUOR-positive populations 
 
380 genes overexpressed in the  
ALDEFLUOR-negative populations 
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Role in stem cell biology 

Cell Signaling 

Membrane protein 

DNA repair/ 
Chromatin remodeling 

Unknown 

Genes up-regulated  
in ALDEFLUOR-positive populations 
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Breast Cancer Stem Cell Gene Expression Signature  

CXCR1 

Charafe-Jauffret et al., Cancer Research, 2009 



CXCR1/IL8RA  

CXCR1 is a receptor for Interleukin-8 involves in the recruitment  
of leukocytes to sites of inflammation  

CXCR1 is increased in variety of cancers including breast cancer 

CXCR1/IL-8 promotes:  Tumor cells motility/metastasis 
 
Tumor cells proliferation 
 

Repertaxin a small molecule inhibitor of IL8 signaling 

Repertaxin CXCR1/IL8RA 

CXCR2/IL8RB 



Ginestier et al. JCI, 2010 Ginestier et al. JCI, 2010 
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IL-8 induces invasion of breast CSC 

Charafe-Jauffret et al., Cancer Research, 2009 



Effect of CXCR1 blockade on metastasis formation 

Repertaxin 

Control 

0

100

200

300

400

500

1 2 3 4 5

Repertaxin 

Control 

SUM159 
Control 
Repertaxin 

N
or

m
al

iz
ed

 P
ho

to
n 

Fl
ux

 

Weeks after injection 

0

100

200

300

400

500

1 2 3 4 5 6

HCC1954 

N
or

m
al

iz
ed

 P
ho

to
n 

Fl
ux

 

Weeks after injection 

Control 
Repertaxin 

Ginestier et al. JCI, 2010 



Time from birth 
(weeks) 

3 5 7 12 

b-oestradiol 

Humanization 

Human fibroblasts  

Passages 

«Clearing» 

Patient-derived xenograft (PDX) 

+ Matrigel 
Tumoral growth monitoring 

Primary Tumor 

Dissociation 



> 200 Primary tumor injections 

> 50 established PDXs 

Xenobank 



CRCM 224 PT 

CRCM 224X 

HES 

HES 

ER 
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PR ERBB2 

ERBB2 

PDX retains histological/molecular features  
of corresponding primary tumors 
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Days after PT implantation 

SBR Grade 
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Variable Hazard ratio (95% CI) p-value 

ER 0.78  [0.27-2.31] 0,66 

PR 0.67  [0.23-1.92] 0,45 

SBR Grade 2.94  [1.02-8.44] 4,60E-02 
KI67 1.32  [0.46-3.82] 0,61 

ALDH1 3.61 [1.12-11.65] 3,20E-02 

Charafe-Jauffret et al., Submitted 

25%  
engrafment rate 



GFP + 

Lentiviral infection 

Mammary fat pad 
 implantation 

Xenograft removal 

Xenograft removal Mammary fat pad implantation 

Xenograft removal 

Bioluminescent imaging  

PDX model for metastasis study 

GFP+ Cell sorting 
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T412 (5 mice) 
Lung Mets-enriched 

T434 (5 mice, 2 to come) 
Lung Mets-reduced 

T389 (6 mice) 
Lung Mets-enriched 
Brain Mets-reduced 

T318 (3 mice, 1 to come) 
Lymph node Mets-enriched 

T341 (7 mice) 
Liver Mets-enriched 
Brain Mets-enriched 

T226 (3 mice, 2 to come) 
Liver Mets-enriched 
Lung Mets-enriched 
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