




What is Evolution?

• Population change 
• Genetic change
• Natural selection: non-random change
• Drift:  random change
• Occurs all the time
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Genetic Change
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Non-random Change
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Random Change
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Cancer





Page from Darwin's notebooks (1837) showing his first sketch of an evolutionary 
tree.
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AAMC-HHMI

Scientific foundations for future physicians

“Describe the functional elements in the human 
genome, their evolutionary origins, their 
interactions, and the consequences of genetic 
and epigenetic changes on adaptation and 
health”







VIST

• Variation
• Inheritance
• Selection
• Time





True?
Interesting?
Important?



• Misunderstanding of adaptation in human 
biology

• Acting as an agent of selection

• Failure to recognize how competition between 
genomes causes disease.



Interfering with adaptations

Fever  (Hatsunetsu) by Yumiko Kayekawa



Not recognizing mismatch



Unwitting agent



Unwitting agent of selection



Agent of selection - virulence



Agent of selection - cancer



Not recognizing genomic conflict



Not recognizing genomic conflict



Not recognizing genomic conflict



Microbiome

• ~30 trillion 
microbes

• 10x 
microbial 
genes



Wasting research dollars



Killing patients

• Failing to adopt evidence-based practices




