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Detecting selection
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Confounding factors Demographic history

Shared ancestral

polymorphism
Gene flow

| |

Background Divergent
selection selection

I"""""'A """" x“*""'i""""""': """"
E ‘/—Gene density :
E (‘Recombination rate variation

Mutation rate variation

Fst

Ravinet et al. 2017



Combining different genome scans to test for selection

WntA wl cortex optix
2 Y 4 Y Y
: I
F__ 054 " ) 3 2‘. . 2
ST * o a . ° $ 3 ‘c.
0 ’ ~’=!|' J“A' - . e ‘b. ! &'\gﬁ £
0.01 -
-0.01 1
i Ihigrlwlar;d
. == lOwian
liIHSI 0-51 h I | i “ A | |
. highland
3000-4== lowland
max N | - | ) T | T e | S S W B T Ay

Meier at al. 2021 PNAS



Genetic signatures of selective sweeps

Before Sweep After Sweep
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Figure by Chris Jiggins



Hard sweep and soft sweep

de novo mutations versus selection on standing variation
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Statistics to find selective sweeps

* SFS-based methods, e.g. Fay & Wu’s H or SweepFinder/SweeD
* Tajima’s D: genomic intervals

* Extended haplotype statistics

* measures the decay (of linkage around a specific site) due to both
recombination and mutations

* Key software: selscan, Rpackage rehh
* Not affected by variation in recombination rate



Extended haplotype statistics: iHS and XP-EHH
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https://pmc.ncbi.nlm.nih.gov/articles/PMC8765611/
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House sparrows (Passer domesticus) are a hugely successful anthrodependent
species; occurring on nearly every continent. Yet, despite their ubiquity
and familiarity to humans, surprisingly little is known about their origins.



House sparrow subspecies
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The bactrianus and the European house sparrow split about 11 kya
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Outline of this activity

* Phasing the dataset

* Genome scans for selective sweeps with extended haplotype
statistics (iHS and XP-EHH)

* |[dentifying genes near the strongest sweep



Phasing the data

indl ind2 ind3
Chrl Pos2 A/TA/AT/T

Chrl Pos30 C/G G/G C/C
A C ] T

TG | A G }

indl
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Additional information that can be used:

- Trios (rarely available)

- Reference panel (mostly only for humans)

- Recombination rates (e.g. In SHAPEIT or BEAGLE)

- reads spanning the sites (e.g. Whatshap and SHAPEIT4)



Time to do the first exercise
and phase our data
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The haplotype

European House Sparrow Bactrianus House Sparrow
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One of the alleles has very long haplotypes in the house sparrow,
whereas in bactrianus the two alleles have similarly long haplotypes

European House Sparrow Bactrianus House Sparrow
Haplotype length around '28429' Haplotype length around '36191'
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Now let’s check if there are any genes nearby
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There are sweep signhals on other chromosomes,
but the chr8 sweep is the strongest one
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The region on chromosome 8 shows the strongest sweep signal
but the signal in d,, and F; is not strong
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COL11A—collagen type Xll alpha
associated with craniofacial development
in humans, Coll1al mutations are associated with the Marshall Syndrome

https://marshallsmith.org



AMY2A—amylase alpha2
part of the amylase gene family associated with adaptation to a higher
starch diet in both humans and dogs

. Gene Copy Number

. Amylase Activity in Saliva
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Figure by Mareike C Janiak






Information on the genome status at the Sanger

Information on genome status of species at the Tree of Life Programme, Wellcome Sanger Institute
https://portal.tol.sanger.ac.uk

Information on the data quality once data exists:
https://tolqc.cog.sanger.ac.uk
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