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Temporal genetic data for the study of evolution
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Joint Inference of Demography and Selection
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e Demographic inference assumes that effect of selection in
genome-wide patterns of diversity can be ignored
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Joint Inference of Demography and Selection

UNIVERSITET

o Selection inference focuses on detecting loci under selection (outliers)
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Model and approach

forward simulation 4 approximate Bayesian computation via random forest
equilibrium mutation-drift-selection

Haller & Messer (2019) doi:10.1093/molbev/msy228 (Software SLiM )
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Model and approach

equilibrium mutation-drift-selection

forward simulation + approximate Bayesian computation via random forest
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Does joint inference work?
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Genetic Drift (“demography”)
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Does inference of “demography” account for the action of selection?
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Is there adaptive diversity? (Genetic Load)
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e Thisis NOT Mutation Load
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Is there adaptive diversity? (Genetic Load)
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o The presence of beneficial mutations creates Substitution Load, it
shows that there is adaptive diversity
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Is there adaptive diversity? (Genetic Load)
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o L = 0: there is not genetic diversity to adapt to environmental
pressures
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Is there adaptive diversity? (Genetic Load)
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o L ~ 1: there is a lot of selection (risk of depletion of diversity?)
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logit(() (OOB prediction)

Navascués (INRA, UM, UU) Joint inference of adaptive and demographic history

7/10/2019

.o =
cBeP  ==INRA

7/12



s evolutionary rescue likely? (0Ps = 4NuPs)

UNIVERSITET

.o =
ccear  =INRA

Navascués (INRA, UM, UU) Joint inference of adaptive and demographic history 7/10/2019 8 /12



s evolutionary rescue likely? (0Ps = 4NuPs)
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o OPs > 1: every generation new beneficial mutations arrive
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s evolutionary rescue likely? (0Ps = 4NuPs)
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o #Ps < 1: several generation of waiting time for an new beneficial
mutation to arrive
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Conclusions & Perspectives
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o Estimation of demography in the presence of pervasive selection

& B ZINA

Navascués (INRA, UM, UU) Joint inference of adaptive and demographic history 7/10/2019 11 /12



Conclusions & Perspectives

UNIVERSITET

o Estimation of adaptive potential of populations
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Conclusions & Perspectives
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o Practical limitations: improve computational efficiency
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Conclusions & Perspectives
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o Model limitations:
» Background selection
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o Conclusions & Perspectives
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e Model limitations:

» Adaptation from standing variation
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Conclusions & Perspectives
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e Model limitations:

» Complex demography (migration/structure)
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o Conclusions & Perspectives
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e Model limitations:

» Hard selection
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