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ABSTRACT

Human populations from around the world show
striking phenotypic variation across a wide variety
of traits. Genome-wide association studies (GWAS)
are used to uncover genetic variants that influence
the expression of heritable human traits; accord-
ingly, population-specific distributions of GWAS-
implicated variants may shed light on the genetic ba-
sis of human phenotypic diversity. With this in mind,
we developed the GlobAl Distribution of GEnetic
Traits web server (GADGET http://gadget.biosci.
gatech.edu). The GADGET web server provides users
with a dynamic visual platform for exploring the re-
lationship between worldwide genetic diversity and
the genetic architecture underlying numerous human
phenotypes. GADGET integrates trait-implicated sin-
gle nucleotide polymorphisms (SNPs) from GWAS,
with population genetic data from the 1000 Genomes
Project, to calculate genome-wide polygenic trait
scores (PTS) for 818 phenotypes in 2504 individual
genomes. Population-specific distributions of PTS
are shown for 26 human populations across 5 conti-
nental population groups, with traits ordered based
on the extent of variation observed among popula-
tions. Users of GADGET can also upload custom
trait SNP sets to visualize global PTS distributions
for their own traits of interest.

INTRODUCTION

All human traits that have been measured thus far show ev-
idence for some amount of heritability (1). The expression
of heritable traits is influenced, to varying degrees, by the
presence of specific genetic variants. Since the frequencies
of most genetic variants are known to vary among human
populations, heritable traits may be expected to differ across

populations as well. Indeed, human populations around the
world show tremendous variation for a wide variety of her-
itable traits.

Genome-wide association studies (GWAS) can shed light
on the genetic architecture underlying heritable human
traits. Over the last ten or so years, numerous GWAS stud-
ies have been used to discover thousands of genetic variants
that influence the expression of hundreds of human traits,
including anthropomorphic, behavioral, and health-related
phenotypes (2). Exploration of the distribution of GWAS
implicated variants across global populations has the po-
tential to yield insight into the genetic basis of human phe-
notypic variation.

Heritable human traits are complex and polygenic; they
are influenced by the action of genetic variants at multi-
ple loci throughout the genome, along with environmental
factors. Recently, genome-wide polygenic trait scores (PTS)
have emerged as a powerful tool for predicting individu-
als’ phenotypes based on the numbers of effect (risk) alleles
encoded in their genomes (3–5). PTS can be computed by
summing the numbers of effect alleles encoded in an indi-
vidual genome, and scores can be weighted by considering
allele effect sizes. In the case of health-related phenotypes,
PTS are often referred to as genetic risk scores, reflecting
the predicted health risk to individuals entailed by the pres-
ence of disease-implicated variants in their genomes. We
reasoned that calculation of PTS for different human pop-
ulation groups could be used to shed light on population-
specific variation for heritable human traits. To this end,
we developed the GlobAl Distribution of GEnetic Traits
(GADGET) web server, providing users with an intuitive
tool for exploring the relationship between worldwide ge-
netic diversity and the genomic architecture underlying a
wide variety of human phenotypes (Figure 1). The GAD-
GET web server allows users to explore the population-
specific distributions of pre-computed PTS for >800 human
traits across 26 global populations. Users also have the op-
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