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Breast Cancer and Senescence



Risk Factors

• Female
• Family History
• Age
• Age at 1st period
• Age at menopause
• Age at 1st pregnancy
• Nulliparity 
• History of benign breast disease 
• Obesity
• HRT



Genetic FactorsGenetic Factors

 Oncogenes

 Tumor suppressor 
genes

 DNA repair genes

 Carcinogen 
activating/deactivating 
genes

 Cell cycle genes

 Cell cycle checkpoint 
genes

 Cell death genes

 Cell signaling genes

 Cellular senescence 
genes

 Cellular differentiation 
genes

 Metastasis/invasion 
genes



Jeanne CalmentJeanne Calment
21 February 1875- 4 Agustus 199721 February 1875- 4 Agustus 1997



SenescenceSenescence

 Proliferation capacity in cell culture 

– Phase 1: little proliferation before 1st 
passage

– Phase 2: rapid cell proliferation

– Phase 3: gradual grind to a complete halt

 Hayflick (1965) → “Hayflick limit” : expression 
of aging or senescene at the cellular level

 Stable and long term-loss of proliferative 
capacity despite continued viability and 
metabolic activity



(Reddell 2000)(Reddell 2000)



(Rodier, Campisi 2011)(Rodier, Campisi 2011)



p53 mutation in cancer

~50% of all cancer patients 
involve p53 mutation



Breast cancer: senescenceBreast cancer: senescence

 Immortalization is an essential step in the 
malignant transformation of normal cells (?)

 Senescence is the barrier against 
tumorigenesis (?)

 Senescent stromal cells may actually promote 
the proliferation and tumorigenesis of mutant 
epithelial cells



(Kretolica et al 2001)(Kretolica et al 2001)



DHEADHEA

 Precursor of testosterone and 17 Beta-
estradiol

 High level DHEA: less breast carcinoma 
(premenopause) more breast ca 
(postmenopause) 

 Non hormonal-dependent



DHEADHEA

(Shilkaitis et al 2005)



Li Fraumeni syndromeLi Fraumeni syndrome

 Rare autosomal hereditary cancer syndrome

 Telomere dysfunction, spontaneous 
immortalisation, genomic instability

 Breast cancer in 50% of LFS carrier 


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13

