Speciation and hybridisation

Part 1: The quest for Isla de Muerta

Simon Martin

Institute of Evolutionary Biology
University of Edinburgh

January 2020



Using genomics to study reproductive isolation

pattern vs process



Some models of speciation
through the evolution of reproductive isolation
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Indirect interaction models
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The fitness landscape
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Gavrilets 1997, Wright 1935, Barton 1989, Fierst and Hansen 2010



Drift on the fitness landscape can lead to reproductive incompatibility
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Gavrilets 1997, Wright 1935, Barton 1989, Fierst and Hansen 2010



Local adaptation creates “barrier loci”

Barton 1979



...and polygenic fithess landscapes could make drift very easy
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Local adaptation creates “barrier loci”

Barton 1979



Barrier loci could grow through divergence hitchhiking
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Navarro and Barton 2003, Yeaman & Whitlock 2011, Via et al. 2012, Feder et al. 2012
Floxman et al. 2013, Aeschbacher and Burger 2014, Yeaman et al. 2016, Rafajlovi¢ et al. 2016



Many barrier loci create a genome-wide barrier
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Barton 1983, Barton & Bengtsson 1985, Baird 1995, Flaxman et al. 2014
Tittes & Kane 2014, Nosil et al. 2017, Aeschbacher et al. 2018
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Heliconius Races

Carol Hunt CCBYNCSA Mauricio Linares

H. melpomene rosina H. melpomene malleti



Races of H. melpomene
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Heliconius Species

Carol Hunt CCBYNCSA

H. cydno H. melpomene



Habitat preference
Host plant choice
Assortative mating
Hybrid female
sterility (Haldane's
Rule)
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The problem is not FST, the problem is how we interpret it
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INVITED REVIEWS AND SYNTHESES
Reanalysis suggests that genomic islands of speciation
are due to reduced diversity, not reduced gene flow
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“Surely you've heard the storiese

The Black Pearl sails from the dreaded Isla de Murefta...

An island that cannot be found -- except by those who
already know where it is.”

Pirates of the Caribbean, The curse of the Black Pearl, 2003
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Linked selection and recombination rate variation
drive the evolution of the genomic landscape

of differentiation across the speciation continuum
of Ficedula flycatchers
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Genetic
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What explains variation in neutral diversity<e

substitution rate

Recombination rate 3\
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What explains variation in neutral diversity<e

Synonymous | /
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Gene density is highly predictive of neutral diversity
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Gene density is highly predictive of neutral diversity
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Chromosome length is also predictive of diversity
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Chromosome length is also predictive of diversity

Chromosome Length (MB)



Chromosome length is also predictive of diversity
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Explicit models can predict genomic diversity

Background Selection (BS) Classic Sweeps (CS) BS & CS
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But how's this going to help us find speciation genese



But how's this going to help us find speciation genese

1T isn't

But there ARE ways to better study species barriers using
genomics
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