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The Genetics of Human Adaptation: Hard

Review

Sweeps, Soft Sweeps, and Polygenic Adaptation

Jonathan K. Pritchard-2*, Joseph K. Pickrell?,
and Graham Coop?

There has long been interest in understanding the genetic
basis of human adaptation. To what extent are phenotypic
differences among human populations driven by natural
selection? With the recent arrival of large genome-wide
data sets on human variation, there is now unprecedented
opportunity for progress on this type of question. Several
lines of evidence argue for an important role of positive

the key findings thus far, and then focus on what we see as
some of the major open questions. A number of other recent
reviews discuss either the general principles for detecting
selection or summarize the overall results in more detail
than we attempt here [1-6].

Recent Human Adaptations

While human populations differ in various phenotypes, there
is a considerable burden of proof to show that phenotypic
differences have a genetic basis and are adaptive. However,
we do now have reasonable evidence of differential adapta-
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(June 2017 7 more than 320 citations)
Leading Edge

An Expanded View of Complex Traits:
From Polygenic to Omnigenic

Evan A. Boyle,":* Yang . Li,"* and Jonathan K. Pritchard:2:3.*

1Department of Genetics

?Department of Biology

2Howard Hughes Medical Institute

Stanford University, Stanford, CA 84305, USA

*Correspondence: eaboyle@stanford.edu (E.A.B.), yangili@stanford.edu (Y.l.L.), pritch@stanford.edu (J.K.P.)
http://dx.doi.org/10.1016/j.cell.2017.05.038

A central goal of genetics is to understand the links between genetic variation and disease. Intui-
tively, one might expect disease-causing variants to cluster into key pathways that drive disease
etiology. But for complex traits, association signals tend to be spread across most of the
genome—including near many genes without an obvious connection to disease. We propose
that gene regulatory networks are sufficiently interconnected such that all genes expressed in dis-
ease-relevant cells are liable to affect the functions of core disease-related genes and that most
heritability can be explained by effects on genes outside core pathways. We refer to this hypothesis
as an “omnigenic” model.
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Evolutionary trajectories (2 loci, schematic):
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Influence of selection?
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How about adaptation
from standing genetic variation?
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Polygenic adaptation
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Architecture of polygenic adaptation
allele frequencies with complete redundancy
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Architecture of polygenic adaptation
allele frequencies with complete redundancy
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Architecture of polygenic adaptation
allele frequencies with complete redundancy
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Architecture of polygenic adaptation
allele frequencies with complete redundancy
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