Autumn 2021, Schedule of papers

Week 1 (October 5). Everyone. Overview and motivation
Suggested paper: (Ben-Eghan et al. 2020)
This paper serves as an introduction to the topic and also provides motivation. It discusses the

statistical reasons why data from minority groups are often excluded, and the ethical issues this
raises when such data are discarded by default.

Week 2 (October 12). How do geneticists think about ancestry?
Suggested paper: (Mathieson and Scally 2020)

“although frequently discussed, ancestry itself is rarely defined. We argue that this reflects
widespread underlying confusion about what it means in different contexts and what genetic data
can really tell us.”

This paper discusses genealogical ancestry, genetic ancestry, and genetic similarity and how
these concepts are addressed by researchers and considered among the wider public.

Week 3 (October 19). Methods: testing for HWE
Suggested paper: (Kwong et al. 2021)

Hardy-Weinberg equilibrium (HWE) is one of the first concepts we learn about in population
genetics. Deviations from HWE can signal interesting population-level dynamics but evaluations
of HWE also serve as an important bioinformatic quality-control (QC) step. However, most
common tests for HWE assume homogeneous populations. This paper presents a method to test
for Hardy-Weinberg equilibrium (HWE) in the presence of population structure.

See also (Meisner and Albrechtsen 2019)

Week 4 (October 26). Methods: GWAS in admixed populations
Suggested paper: (Atkinson et al. 2021)

It is well known that population structure can bias genome-wide association studies (GWAS),
and many methods have been proposed to reduce this bias. Admixed individuals may be
removed from GWAS due to the lack of methods and concerns over statistical bias. This paper
presents Tractor, a method that uses local ancestry information to to include admixed individuals
in association studies.



Week 5 (November 2). Methods: polygenic risk scores (PRS)

Polygenic risk score (PRS) "is an estimate of an individual’s genetic liability to a trait or
disease." These can be calculated from individual-level phenotype data and effect-size estimates
taken from GWAS. However, estimating, interpreting, and applying PRS across diverse groups
of individuals has proven to be difficult, with large potentials for bias.

Suggested paper: (Ruan et al. 2021)

Week 6 (November 9). Methods: reference genomes
Suggested paper: (Sherman et al. 2019)

The human reference genome has been an invaluable resource over the last ~18 years. This
reference has been updated since 2003, but is still largely composed of sequences from just a few
individuals. This raises the potential for reference bias, as genetic variation from around the
world is not equally present in the reference genome. This paper presents 296 Mbp of reference
contigs (~10% of genome length), that are present in a sample of individuals of African descent,
but absent from a recent human reference genome.

See also (Ballouz, Dobin, and Gillis 2019)

Week 7 (November 16). Methods: relatedness
Suggested paper: (Freyman et al. 2021)

Inferring pairwise relatedness, either in terms of relatedness k-coefficients or familial
relationships, is an important step in most genetic studies. However, recent admixture and/or
population structure can confound many methods for inferring relatedness. 1BD-segment based
methods can be more robust to some forms of admixture and population structure than other
methods that are based on allele frequencies. Here we look at a recent published IBD-based
pairwise relatedness method that can be applied to biobank-sized data sets. The paper presents a
method that is a modification of the Burrows-Wheeler transform, that is used to quickly find
putative IBD segments between pairs of individuals.

See also: (Sticca, Belbin, and Gignoux 2021)
Week 8 (November 23). A cautionary tale
Suggested paper: (Berg et al. 2019)

Berg et al. try and fail to replicate an earlier finding of strong polygenic adaptation for height in
Europe. The paper shows how the previous findings were confounded by population structure.

See also: (Sohail et al. 2019), (Refoyo-Martinez et al. 2021)



Week 9 (November 30). Study design
Suggested paper: (Wojcik et al. 2019)

This paper presents a GWAS on 49,839 “non-European” individuals from the PAGE study. They
conduct a unified analysis using methods meant to account for population structure and
relatedness and compare to an ancestry-stratified meta-analysis.

See also (Bien et al. 2019), (Taliun et al. 2021)

Week 10 (December 7). Ethics and health disparities of polygenic risk scores
Suggested paper: (Martin et al. 2019)

While the actual utility of Polygenic risk scores (PRS) is still mostly unproven, PRS can predict
the risk of some cancers in individuals of European descent more accurately than current clinical
models. However, the performance of PRS are poor in non-European populations. This paper
discusses how the use of PRS may further exacerbate existing health disparities.
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