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Genetic/epigenetic basis of ethnic differences in
cancer predisposition

Gian Paolo Dotto
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Cancer Prevention: linking science to society
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2 Types of Cancer Prevention:

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

All cancer types

S=Year Relative Survival By Year Dx
By Race/Ethnicity
All Sites, All Ages, Both Sexes
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Head & Neck Squamous Cell Carcinoma

5-Year Relative Survival By Year Dx
By Race/Ethnicity
Oral Cavity and Pharynx, All Ages, Both Sexes
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Determinants of cancer susceptibility

Genetic polymorphisms
Evolutionary selection

\
CRP /~ Chronic ™ Insulin
IL6 inflammation IGF-1
TNFa Adiponectin
IL8 Leptin
IL1B HGF

Obesity/
metabolism

{ Differences in

cancer-initiating cells

Differences in tumor
microenvironment

response
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[ Differences in immune
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Y a Differences in cancer Health-care
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. susceptibility and survival access
behavior

Ozdemir and Dotto, Trends in Cancer 2017



Squamous Cell Cancers: A Unified Perspective

on Biology and Genetics

G. Paolo Dotto’*" and Anil K. Rustgi**

Cancer Cell 2016

Squamous Cell Carcinoma
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Cancer and stem cells

The connection that could lead to a cure




Higher genetic variability of Black African populations because of migration bottlenecks :
the “Out of Africa hypothesis”
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Greater genetic variability of primary foreskin keratinocytes from boys of Black

¥ s versus White ancestries
PCA of Single Nucleotide Polymorphism profiles
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e Higher stem cell potential and oncogenicity of primary keratinocytes
from Black versus White boys
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Differential expression of the HSD17B7 gene
in Black versus White keratinocytes promotes stem cell potential and oncogenesis
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Xu, Tassone et al., EMBO Mol Med 2021



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

Estrone Androstenedione
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Ancestry — and Sex- related differences in cancer incidence and survival

Head/Neck Squamous Cell Carcinoma

Incidence Survival

Age-Adjusted SEER Incidence Rates S5-Year Relative Survival By Year Dx
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Sexual dimorphism in cancer

Andrea Clocchiatti, Elisa Cora, Yosra Zhang and G. Paolo Dotto
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Interplay between sex hormones and chromosomes

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

Cancer Initiating Cells
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Reduced androgens levels in aging populations and cancer risk

Total and Free Testosterone Levels in Men by Age
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Gender and sex—time to bridge the gap

Gian-Paolo Dotto

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

sex hormones

epigenetics

sex
chromosomes
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