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Timeline of Genetic Discoveries



Evidence for Heritability of Cancer

1866

Interim

Broca observed heritability based  

on wife’s familial breast cancer

Twin/Family/Sibling studies…

1969

1971

1991

Li-Fraumeni observed familial  

clustering (TP53)

Knudson postulated “two-hit”  

hypothesis for retinoblastoma

Mapping of a familial

breast cancer gene (BRCA1)



Cancer as a Genetic Disease
– 1866: BROCA’s first significant description of a familial breast cancer family 

published in France

– 1913: first pedigree of a Lynch syndrome family published (colon cancer family 
study began in 1895)

– 1969: Li and Fraumeni describe breast cancer families with soft-tissue sarcomas, 
leukemia and lymphoma

– 1972: Rowley identified “Philadelphia” chromosome translocation as cause of 
leukemia. Risk adapted therapies for leukemia

Late 20th century brought about increased focus on identifying genetics underlying 
hereditary cancer

– 1987: Bodmer localized APC to chromosome 5

– 1990: MC King localized BRCA1 to chromosome 17q

– 1993: MSH2 discovered

– 1997: ASCO Cancer Genetics Education Task Force – 20th Anniversary

– 2017: Targeted therapies for inherited cancers become mainstream
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Genetic Association Studies
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Estimated Cancer Deaths 
per year in the USA

10%    Breast Luminal

5% TNBC
(ER-, PR-, HER2-)

Luminal A

Lobular/Normal-like

Basal-likeLuminal B

Claudin-low HER2-enriched

Courtesy Chuck Perou



Sources of Mutations
Known biological mechanisms

http://www.nature.com/ng/journal/v45/n9/images/ng.2736-F1.jpg

APOBEC is a family of cytidine deaminases involved in innate immunity

- Cause C>T or C>G substitutions at the TCW motif
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Breakthrough Status for PARPi in 
Metastatic Prostate Cancer
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Timeline of DNA Sequencing Applications in Medicine
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