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TLR9 pivotal in immune responses and cell cycle control  

5 Proliferation, Colorectal cancer, Si Ming Man et al., Cell 2015 
6 Senescence, Gluck et al., Nature Cell Biology 2017 
7 Proliferation, Pacini et al., J Virology 2015  
8 p16 up regulation, Parroche et al., Oncogenesis 2016 

Type I IFN by pDC 

Oncogenic stress 5, 6, 7, 8 

Immune response 1, 2, 3 ,4 

TLR9 

1 Kadowaki, N. et al. J. Exp. Med 2001 
2 Krug A et al., Eur J Immunol 2001 
3 Lund J et al., J Exp Med 2003 
4 Lande et al, Nature 2007 
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Methods 

Objective 1. 
TLR9 expression 

Cohort (Kings College London) 

Objective 2. 
Mechanism 

BC human in vitro and ex vivo models 
 

Objective 3. 
Mechanism 

BC murine in vivo models 

Question 
 

   Role of TLR9 in Breast Cancer? 
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Detection of miRNA-210 expression in triple-

negative breast cancer (TNBC) by in situ

hybridization (ISH). A-D: miR-210 expression is

detected in tumor cells. C-F. Strong miR-210

expression is detected in the tumor

microenvironment. (Scale bar: 50 µm.)

Abbreviations: Tu, tumor; TME, tumor

microenvironment. 
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TLR9  in  BC tumour cells 

Figure 3-

uploaded

Ahmad

Content

may be

subject to

copyright.

Detection of miRNA-210 expression in triple-
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microenvironment. (Scale bar: 50 µm.)
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Objective 1. 
TLR9 expression 

Cohort (Kings College London) 

30 sections 30 sections 220 TMA 

EXPRESSION TLR9? 

x20 zoom 

Normal tissue score =1 

DCIS /Invasive tissue =0 

-TLR9 staining on FFPE tissue by Gregory Weitsmann, scoring by Trupti Pai 

Guys and KCL on breast and BC tissue. Stats by Ommran Allatif CIRI 

-TLR9 staining on FFPE tissue by Gregory Weitsmann, scoring by Trupti Pai 

Guys and KCL on breast and BC tissue. Stats by Ommran Allatif CIRI 

RESULTS 
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6. Tout et al. JI 2018 

TLR9 expression is blocked in several virus-induced cancers 
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http://brainarray.mbni.med.umich.edu/Brainarray/Database/ 

RESULTS 

-TLR9 staining on FFPE tissue by Gregory Weitsmann, scoring by Trupti Pai 

Guys and KCL on breast and BC tissue. Stats by Ommran Allatif CIRI 
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T2.1 HMEC: Does TLR9 is regulated during senescence ? 

HMEC hTERT Ras 

+ 

Breast cancer cell line 

T2.1 - T2.2 

TLR9 

T2.1 HMEC: Does TLR9 is regulated during senescence ? 

HMEC hTERT Ras 

+ 

Breast cancer cell line 

T2.1 - T2.2 

TLR7 

T2.1 HMEC: Does TLR9 is regulated during senescence ? 

HMEC hTERT Ras 
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Breast cancer cell line 

T2.1 - T2.2 

• Proliferation: colony assay 
 
• SASP (Senescence-Associated Secretory Phenotype ) 
 
 
 
 
 
• Tumour suppressor 
 

Objective 2. 
Mechanism 

BC human in vitro models 



Proliferation is blocked by TLR9 in breast cancer cells 

N=4 

Results : Cell growth 

TLR9 reduce colony formation in BC cell lines  

MDAB361 cells (same results for MDA231)  

Model : 

TLR9 
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Results : Cell growth 

TLR9 reduce colony formation in BC cell lines  

MDAB361 cells (same results for MDA231)  

Model : RESULTS: 
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T2.1 HMEC: Does TLR9 is regulated during senescence ? 
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Expression of tumour suppressors 

DNA damage, hypoxia, cellular stress, 

oncogene, radiation, other factors ... 
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Results: SASP factors are upregulated when TLR9 is 
expressed 

(Chien Y et al., 

2011)  
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CXCL-1 

Nanostring: 
Sebastien Viel 

TLR9 induces tumour suppressors and SASP 

Sénescence cellulaire : Detection de 

cytokines 

5% CO2 à 

37°C 

3 jours 

Cytokines  

+ dox 

Cell senescence: Cytokine detection 

paper 

T2.1 HMEC: Does TLR9 is regulated during senescence ? 

HMEC hTERT Ras 

+ 

Breast cancer cell line 

T2.1 - T2.2 

RESULTS: 

b-gal 



11 

IL-8 

• Senescence 

 

• Slow down in cell cycle 

Add top regulators for tlr9 increased 
Tlr9 down regulated 

CONCLUSIONS and next steps 

TLR9 tumour cells 

TLR7 x3 TLR9 x3 
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TLR9 immunity in BC 
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Detection of miRNA-210 expression in triple-

negative breast cancer (TNBC) by in situ

hybridization (ISH). A-D: miR-210 expression is

detected in tumor cells. C-F. Strong miR-210

expression is detected in the tumor

microenvironment. (Scale bar: 50 µm.)

Abbreviations: Tu, tumor; TME, tumor

microenvironment. 
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pDC are specialized in antiviral responses via type I IFN production  
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Objective 1. 
TLR9 expression 

Cohort (Kings College London and CLB, Lyon) 
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TLR9 is strongly expressed in the 
microenvironment of human 

breast tumors 
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NS 1h CpGA 24h CpGA 

BAD-LAMP & TLR9 

pDC 

Single cells from Villani et al. 2017 
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Combes et al. Nature Comm. 2017 
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BAD-LAMP controls TLR9 trafficking and 
signaling in human pDC 

Objective 2. 
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BC human in vitro  and ex vivo models 

Combes et al, Nature Communications 2017 
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Blood patients’ pDC Breast Tumor pDC A 

B 

Combes et al, Nature Communications 2017 

BAD-LAMP expression is enhanced in 
breast tumor pDCs and its downregulation 

is prevented by inhibitory tumor 
supernatants  

Objective 2. 
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BC human in vitro  and ex vivo models 
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Type 1 IFN pathway contributes to breast 
tumor immunosurveillance in mice 

Vey, Mussard et al, in preparation 

Objective 2. 
Mechanism 

BC human in vitro  and ex vivo models 

A B C 
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CD15/MxA/BDCA2 CD15/MxA/TLR9 

IFN-a 

MxA 

Invasive tumor Invasive tumor 

Evidence for the activation of type I IFN 
pathway in human breast tumors 

Vey, Mussard et al, in preparation 

Objective 2. 
Mechanism 

BC human in vitro  and ex vivo models 
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Endogenous TLR agonists are present in 
breast tumors and are able to activate or 

potentiate pDC activation in vitro 

Objective 2. 
Mechanism 

BC human in vitro  and ex vivo models 
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Conclusion and next steps 

• Further characterize the intratumor endogenous TLR ligands 
- Mitochondrial DNA vs  Genomic DNA 
- Demonstrate the role of TLR 

 
• Further characterize immune infiltrate and immune pathways (TLR9, IFN) 

dominating in early breast cancers versus invasive breast cancers in patients  
 

• Demonstrate the role of pDC and neutrophils in breast tumor 
immunosurveillance in vivo by depleting experiments 

 
• Establish a new model of spontaneous mammary tumor model in B6 mice 

(BRCA122-24, p53null - Drost RM et al, Jonkers Lab. Br J Cancer 2009) 
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Joint conclusion 

TLR9 in BC 
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Detection of miRNA-210 expression in triple-

negative breast cancer (TNBC) by in situ

hybridization (ISH). A-D: miR-210 expression is

detected in tumor cells. C-F. Strong miR-210

expression is detected in the tumor

microenvironment. (Scale bar: 50 µm.)

Abbreviations: Tu, tumor; TME, tumor

microenvironment. 
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