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What is Evolution?

Population change
Genetic change

Natural selection: non-random change

Drift: random change
Occurs all the time

BY JOHN HAWKS



Population Change
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Jeong et al. 2013 Nature Communications 5;3281

Genetic Change
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Genetic Change

«——» Birth years with highest frequency of antibody to seasonal HIN1 (A/Hong Kong/117/77)
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Non-random Change
Natural Selection
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Random Change
Genetic Drift
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Cancer
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Page from Darwin's notebooks (1837) showing his first sketch of an evolutionary
tree.



tics 11, 465-475 (July 2010)

Nature Reviews | Genetics
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Serena Williams is speaking out for equal pay for women. Getty Images
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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”



MCAT

The Preview Guide for MCAT*'"*

Biological and Biochemical Foundations of Living Systems

Foundational Concept 1

Biomolecules have unique properties that determine how they contribute to the structure and
function of cells, and how they participate in the processes necessary to maintain life.

Evolution (BIO)

* Natural selection
o Fitness concept
o Selection by differential reproduction
o Concepts of natural and group selection
o Evolutionary success as increase in percent representation in the gene pool of the next
generation
* Speciation
o Polymorphism
o Adaptation and specialization
o Inbreeding
o Outbreeding
o Bottlenecks
* Evolutionary time as measured by gradual random changes in genome



Making evolutionary biology a basic science
for medicine

Randolph M. Nesse®', Carl T. Bergstrom®, Peter T. Ellison®, Jeffrey S. Flier?, Peter Gluckman®, Diddahally R. Govindaraju,
Dietrich Niethammer?, Gilbert S. Omenn", Robert L. Perlman’, Mark D. Schwartz,, Mark G. Thomas¥, Stephen C. Stearns',

and David Valle™



Variation
Inheritance
Selection
Time
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WHO report: Antibiotic resistance happening
right now all over the world

CHARLIE COOPER +| HEALTH REPORTER Wednesday 30 April 2014



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 recognhizing mismatch




Unwitting agent




Unwitting agent of selection




Agent of selection - virulence




Agent of selection - cancer
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Not recognizing genomic conflict




Not recognizing genomic conflict
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Microbiome

e ~30 trillion
microbes

e 10x
microbial
genes




Wasting research dollars

Lz,

Lilly Announces Withdrawal of Xigris® Following Recent Clinical Trial Results



Killing patients

Failing to adopt evidence-based practices
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