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Primary cancer prevention (at the level of populations)

-  Life style, socio-economic factors

-  infectious diseases

- Aging

- sex

-  ancestry

Secondary cancer prevention (at the level of individuals)

-  Detection / treatment of premalignant lesions

-  Reduced risk of cancer relapse

2 Types of Cancer Prevention:



Head & Neck Squamous Cell Carcinoma

Differences in cancer survival between “White” and “Black” populations 

All cancer types



Özdemir and Dotto, Trends in Cancer 2017

Determinants of cancer susceptibility



UV

Cancer Cell 2016

The Notch / p63 signaling network



Peter B. deMenocal & Chris Stringer  Nature 2016, 538, 49–50

Higher genetic variability of Black African populations because of migration bottlenecks  : 
the “Out of Africa hypothesis” 

(Michael C. Campbell, 2008)



PCA of Single Nucleotide Polymorphism  profiles

Admixture analysis

Black

White

Greater genetic variability of primary foreskin keratinocytes from boys of Black 
versus White ancestries



Higher stem cell potential and oncogenicity  of primary keratinocytes 
from Black versus White boys

White HKC Black HKC

DN-p53 HRasV12 DN-p53HRasV12+ +



eQTLs

eQTLs

Zymosterol

Mitochondria OXPHOS

Zymosterol

Mitochondria OXPHOS

Stemness

Oncogenicity

Stemness

Oncogenicity

Differential expression of the HSD17B7 gene
in Black versus White  keratinocytes promotes stem cell potential and oncogenesis

Xu, Tassone et al., EMBO Mol Med 2021



HSD17B7 (17-beta-hydroxysteroid dehydrogenase) is an enzyme involved in sex 
hormones  activation and cholesterol biosynthesis

Estradiol

Androstenedione Zymosterol

CholesterolTestosterone

Estrone
HSD17B7

HSD17B7 association with worse patients’ survival
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Ancestry – and Sex- related differences in cancer incidence and survival

Head/Neck Squamous Cell Carcinoma 

Black Males

Black Females

White
Males / Females

Incidence Survival

Black / White
Males

Black / White
Females
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inflammation

cell cycle

apoptosis

differentiation

immune system

metabolism

Interplay between sex hormones and chromosomes

Clocchiatti et al., NCR 2016



Androgen Receptor, a double-edged role in senescence and cancer

Tumor
Suppression

Tumor
Promotion

Cancer Initiating Cells

Stromal Fibroblasts

Senescence 
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Reduced androgens levels in aging populations and cancer risk

Our Aging World: The Striking Statistics About Cancer Cancer Research UK 2014

Androgen 
deprivation 

therapy (ADT)

Androgen 
replacement 
therapy (ART)

Aging Cancer



there can be a continuum between male and female sex 
determinants at the individual level
of importance for personalized medicine

sex
chromosomes

sex hormones

epigenetics
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