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Agenda

• RISK: Uncover Cancer Susceptibility in Brazil.

• DIAGNOSIS: Understand local/regional cancer etiologies.

• TREATMENT: New Mecanisms for Immunoterapy Response.



The Burden of Cancer

• 1st mortality (developed World)

• 2nd mortality (World)

• Increasing rates

• 4 out 10 people

Global Cancer Observatory - IARC

2020-2021 (US, Europa, and BR): 
2x more deaths than COVID-19

The Epidemiology Perspective



• Not a single disease: > 130;

• What ‘type’ of disease is cancer?

• Genetic: two genomes
• Cellular: all cell compartments 
• Tissue: regulation
• Metabolic: energy and pathways
• Immunology: immune evasion
• Evolution: resistance
• Infectious: HPV, microbiome, vaccine
• Environmental: exposures 

National Cancer Institute - NIH

The Biology Perspective

The Burden of Cancer



Architecture of Genetic Susceptibility of 
Cancer Defining Distinct Spaces

Damaging Drivers

Perturbation
Key pathways
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Precision Prevention - Clinical Applications

Torkaman A et al Nat Gen Rev 

2018

Rare 
VariantsCommon Variants

Polygenic Risk Score



17 quantitative traits and 5 continental 
populations

Martin Ar et al Nature Genetics 

2019

Will be Brazil out of Precision Prevention?



CoDiGo Project: susceptibility of an admix population

Total 
Recruited

20 years of 
clinical data 

on EMR

18 to 108 years

https://codigo.fmrp.usp.br/



European

East

Asian

Latin 

American 1 Latin 

American 2

African
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Pacific

Asian

CoDiGo Project: susceptibility of an admix population

PRS has lower performance on non-EUR participants



Genomas SUS
21.000 WGS samples that represents the Brazilian Population



Genetics + Environment ~ Phenotype

Chanock SJ. World Cancer Report 2020



Chakravarty E. Nat Cancer 2021

CANCER MOLECULAR ETIOLOGY IN BRAZIL



Agenda

• RISK: Uncover Cancer Susceptibility in Brazil.

• DIAGNOSIS: Understand local/regional cancer etiologies.

• TREATMENT: New Mecanisms for Immunoterapy Response.



CANCER MOLECULAR ETIOLOGY IN BRAZIL



Immunotherapy: The Quest for 
Biomarkers

Response Variability

Toxicit
y

Finantial 
Toxicity

$$$$$

Patient
Selection+ =



Ramroop J et al. Trends in Genetics 2019

Germline-Somatic Interaction in Cancer



Iniciativa Investigador

Jovem Pesquisador

Financiamento Direto



“For every complex problem, there is a 

solution that is simple, neat, and            .”

H. L. Mencken

wrong

The Burden of Cancer

Let’s Collaborate: Together We're 
Stronger



Collaborations in Oncology:

• Uncover Cancer Susceptibility in Brazil:
• Precision prevention 🡪 large comparative studies

• Understand local/regional cancer etiologies:
• Genetic-epidemiology studies
• Impact on cancer outcomes

• New Mecanisms for Imunoterapy Response:
• Patient selection to reduce public system cost.

CONTACT



Laboratory of Translational Oncology
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Thank you for the opportunity!
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