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Background: CAD epidemiology

CAD is one type of heart disease

 Diagnosis often occurs at first heart attack (AKA “myocardial infarction”,
~600,000 events per year)

Risk factors
« Overweight
« Smoking
* Diet
« Sedentary behavior
* Type |l Diabetes
* Family history




Population estimates of MI...
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Population estimates of MI...
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...not as easy as we may think.
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...particularly for underrepresented populations
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Luckily, we expect the same genes to play a role
iIn atherosclerosis (and CAD/MI)

In everyone!



Review: Genes vs genetic variants

DNA refers to the >3 billion
nucleotides (A/C/G/T) that comprise
an individual’s genetic make up. The
sequence is the same in every cell.

A gene refers to a specific region of
DNA that contains information that can
be transcribed into RNA, which may
eventually be translated into a protein.

A genetic variant (sometimes called a
SNP) is either one or a group of
nucleotides that differs by individual.

http://atlasofscience.org/single-nucleotide-polymorphisms-as-genomic-markers-for-high-throughput-pharmacogenomic-studies/



CAD Genome-wide Association Studies (GWAS)

GWAS associations
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Eurocentric genomics has long been an issue

* |n 2011 Bustamante, Gonzalez
Burchard, & De La Vega
published an editorial in
Nature calling for increased
representation

* They pointed out that findings
cannot be equitably applied in
translational research unless
they are discovered in
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nomics for the world populations representing all of
Medical genomics has focused almost entirely on those of European descent. Other .
ethnic groups must be studied to ensure that more people benefit, say h uman |ty

Carlos D. Bustamante, Esteban Gonzalez Burchard and Francisco M. De La Vega.



Study population homogeneity is problematic
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Study population homogeneity is problematic

» The likelihood of two variants being
inherited together differs across
populations

» The large majority of human genetic
variation is rare

* Variants common in one ancestral
population may be rare in others

 Tools developed for only one
population have limited application
to other ancestry groups
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Translational applications based on exclusive
design have consequences

nature genetics A Global height score B ; Global schizophrenia score
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CAD GWAS findings highlight many pathwa
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eQTLs vs GWAS: same exposure, different outcomes

GWAS

Genotypes =) Disease / Trait

eQTL analysis

Genotypes =) (Gene expression



eQTLs are measured by comparing
expression across genotypes
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Our study population

Patient demographics

» ~200 adults, either receiving a heart transplant or
a donor organ which could not be transplanted;
~35% female sex

» ~150 individuals with coronary samples sent for
RNA sequencing (outcome) as well as low-pass
whole-genome sequencing (exposure)



Broad ancestral representation
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PCs cluster by majority inferred ancestry
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eQTLs are typically visualized in a Manhattan plot
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Strunz, et al, Scientific Reports 2018



After eQTL mapping, colocalization helps
identify causal variants

* If aforementioned problems can be ameliorated, comparing
GWAS variants to eQTL variants improves interpretability

« Causal mechanism at a particular locus usually requires
molecular experimentation

 Preferable to limit number of variants (materials and time
are expensive)



Regional association plots help with interpretation
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Liu B, et al, AUJHG 2018



Comparing results across studies is useful

Gene expression for ACTA2 (ENSG00000107796.13)
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Comparing results across studies is difficult

« GTEx and other publicly available data curation efforts have
featured primarily or exclusively European-ancestry populations

» Rare alleles more likely to be causal or have large effect size,
less likely to be globally present, less likely to be found in
European-ancestry population

« EBI GWAS catalog faces similar representation issues



Progress is being made
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However, research has a long way to go

 Journals continue to publish
European-only studies

« Agencies continue to fund studies
that have exclusionary designs

» Researchers may often feel like
“this is someone else’s problem”

» Studies may use a population of
convenience (UKBB) and think it
justified to exclude non-European
individuals
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Summary

» Ancestrally diverse samples are the best option for identifying
globally relevant disease associations and assembling widely
applicable translational tools such as PRS

» Despite evidence that inclusive study design improves ability to find
genomic associations, it remains uncommon

« Consideration of the community contributing to your study will help
allay justifiable concerns of communities that have been grossly
mistreated in the past

* We need more funding for ancestrally diverse publicly available
resources—we have to work together to achieve this!



Nature Worldview: Angela Saini (March 9th)
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Want to do better science? Admit you're
not objective

When science is viewed in isolation from the past and politics, it’s easier
7 for those with bad intentions to revive dangerous and discredited ideas.

Angela Saini
vy f
One of the world’s leading universities — University College London (UCL) — J< PDF version

has completed an inquiry into its support for the discredited pseudoscience
of eugenics. Funds linked to Francis Galton, a racist who believed it was
possible to improve the British population through selective breeding, and RELATED ARTICLES

who founded the Eugenics Records Office at UCL in 1904, continue to line the How science has shifted our
university’s coffers to the value of more than £800,000 (US$1 million). sense ofidentity '
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