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Bioinformatics and Biostatistics Journal Club

The Bioinformatics and Biostatistics Journal Club is designed to promote learning and intellectual development within DCEG. Latest Posts
This Journal Club offers a platform for us to stay current with recent research, explore new findings, and participate in

thought-provoking discussions alongside our colleagues.
Announcements

We invite you to contribute to this dynamic environment by recommending a paper that has captured your interest. Please
submit your suggestions at the journal club GitHub repo discussion forum. Your participation is key to maintaining the
richness of our discussions and the breadth of our learning. In addition to paper suggestions, we are always looking for We are thrilled to introduce our new monthly series,

volunteers who are willing to lead our discussions or present on topics of interest. the Bioinformatics and Biostatistics Journal Club,

designed to promote learning and intellectual

DCEG Bioinformatics and Biostatistics Journal Club Schedule development within DCEG. This Journal Club offers a
platform for us to stay current with recent research,
Meeting 23-05-10 explore new findings, and participate in thought-

. ) ) ) ) ) ) provoking discussions alongside our colleagues.
« Title: Using Population Descriptors in Genetics and Genomics Research

« Authors: National Academies of Sciences, Engineering, and Medicine Our first Journal Club meeting is scheduled for 11-

e Link: https://nap.nationalacademies.org/catalog/26902/using-population-descriptors-in-genetics-and-genomics- 12pm, May 10, 2023.

research-a-new

Published: May 3, 2023

Meeting 23-06-14

o Title: TBD - Looking for paper and volunteer!

https://nci-dceg.github.io/bioinformatics_journal_club/



Groundrules

* Be respectful and kind
» We’re all here to learn—listen (don’t interrupt)

 Remember: each of us only sees part of the elephant

* When in the large group, stay muted when not speaking
* Use “Raise Hand” function if you wish to ask a question live or...

* ...type questions into comments section
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Setting the agendain research

Racismin

Comment

Counter the weaponization of
genetics research by extremists

Jedidiah Carlson, Brenna M. Henn, Dana R. Al-Hindi & Sohini Ramachandran

Geneticists must rethink
how they conduct their
research and how they
communicate results.

A memorial to the ten Black people who were killed by a shooter outside a shop In Buffalo, New York, In May 2022.

KENNY HOLSTON/NEW YORK TIMES/ REDUX/EYEVINE

RACISTS USE
GENETICISTS'
INFOGRAPHICS

i Fri led: 85%
Adjusting the sampling and using an African-centric
data set creates a more representative view.

Compiling genotype data from individuals can
show the genetic diversity of ions (A).
A 2008 analysis* (co-authored by S.R.) suggested
significant genetic differences between seven
continental populations (B). But only 13.5% of the
populations represented were from Africa.
Boosting representation to 85% and sampling
more broadly across the continent (C) underlines
that the level of genetic variation within Africa is
equivalent to that seen between continents.

[ individual genomes

Each horizontal bar corresponds to
the genome of a single person, in this
case from a population identified or
self-identified as African American.

This person has 42%
Eurasian ancestry, 5%
African Great Lakes
ancestry and 53%
West African ancestry.

[Aropulations

from Africa Africa
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America

*1.7. Uit al Science 319, 1100-1104 (2008).
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Population names Six geographical labels
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Carlson (2022) Nature



Whether and how to use
population descriptors
depends on scientific goal
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1. Ancestry, genetic ancestry and
genetic similarity

2. Examples from GWAS

Preferred population descriptor(s)

LEGEND

Should not be used

In some cases; refer to Ch. 5 text and the

decision tree in Appendix D

Descriptors could be used if appropriate
proxies for environmental, not genetic,
effects

GENOMICS
STUDY TYPE

Race

Ethnicity/
Indigeneity

Geography

Genetic
Ancestry

Notes

Genetic
Similarity

1: Gene Discovery -
Mendelian Traits

imilarity suffices as a genetic
measure; at fine-scale, other
variables may be useful

Eel

2: Trait Prediction -
Mendelian Traits

No population descriptors may be
necessary for analysis

|

3: Gene Discovery -
Complex Traits

Similarity suffices as a genetic
measure

E

4: Trait Prediction -

Similarity suffices as a genetic

£

Complex Traits s
3 gﬁ”suiloiroa?c‘; No population descriptors may be
Mgchani%ms necessary for analysis

6: Health Disparities

Not all health disparities studies
rely on descent-associated

Q| 2

0 @ 0 0 0 0 0o
-~ I S I S 1 I I -~

vaelattg Genomic population groupings, so none
may be necessary for analysis
% E\%?l?t?on 3 Reconstructing genetic ancestry
History L may be of central interest

Table S-1
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FIGURE 2-1 Visualization of genealogical vs. genetic ancestry. Genealogical (pedi-
gree) ancestors over time are shown as family tree structures extending into the past
(upward) for three present-day individuals sampled from different places around the
world. Only a subset of genealogical ancestors contributes genetic material to the
living individuals; these genetic ancestors and the lines of genetic transmission con-
necting them are indicated with bolded lines (yellow, green, red) for three exemplar
genetic loci (see also inset). Moving back in time, all three individuals eventually
share their genealogical ancestors and their genetic ancestors. As indicated, the
overlap between family trees that indicate genealogical ancestors happens much
more recently than the common ancestor events in the “gene trees” that describe the
relationship of genetic ancestors. Who is most closely related genetically to whom
varies along a genome, as shown in the inset panel. The inset also demonstrates
how mutations that occurred in the past, during the transmission of DNA from
one generation to the next, lead to observable changes in DNA today and result in
greater or less observed genetic similarity between individuals.

genetic ancestors # ancestors
genetic ancestry is locus- and time-scale specific
genetic ancestry cannot be directly observed

Figure 2-1



Genetic similarity

STRUCTURE
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* Does not require subjects be placed in “buckets” * Assumes each subject’s genome can be portioned into segments drawn from
* Emphasizes continuous nature of genetic similarity discrete observed (or inferred) reference populations (“buckets”)
* Sample-specific * Sample- and reference-specific

Belbin (2021) Cell; Lewis (2022) Science; Martin (2017) Am J Hum Genet



Example 1: light-dark natural hair color among
European-ancestry women

¢ Quantile-Quantile (QQ)
=) l : plot for a GWAS of dark-

? light hair color in US
i European-ancestry
subjects from the Nurses
< Health Study . The black
- points are the p-values

= | from the unadjusted tests.
Ac=1.24 The red points are from
X Agc=1.02 principal-component

7] adjusted tests.

observed

0 ' 2 3 . 5 6 7

Han 2008 Plos Genet apace

https://twitter.com/GENES_PK/status/1194969256645079041



Example 2: asthma among children in southern
California

Note: There is no arrow from ancestry to X
(confounding due to X is socially
contingent)

If we could measure X exhaustively and
accurately, that would provide better
control of confounding

Where would self-reported race and
ethnicity go on this DAG? Could including
it improve control of confounding?

https://twitter.com/GENES_PK/status/1194969256645079041
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