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Window
Size (kb)

Species
topology

Geography 
topology

Control
topology

Unsorted

10 38% 31% 2% 30%

20 45% 37% 2% 17%

50 51% 41% 1% 6%

100 53% 42% 1% 4%

200 56% 41% 1% 2%





  

1. We need to work at much finer resolution

2. We need to quantify genealogy shapes
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Can we quantify the shape of trees in the same way?



  

Topology Weighting
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We want a measure that is:

Proportional to the effective migration rate

Unaffected by confounding factors like Ne and mutation rate
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We want a measure that is:

Proportional to the effective migration rate

Unaffected by confounding factors like Ne and mutation rate

fd

replace denominator with 
maximum possible value of 
numerator

Martin et al. 2015 Mol. Biol. Evol.



  

f fd: estimated admixture proportion 

f fd

sympatric allopatric

Martin et al. 2015 Mol. Biol. Evol.
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cydno melpomene WEST

Martin et al. 2019 Plos Biology
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Martin et al. 2019 Plos Biology
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Wnt-A

optix

candidate mate preference locus (Merrill et al. 2019 PLOS Biol)
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Barton & Bengtsson 1986 Aeschbacher et al. 2017

selection / recombination ratio

Recombination predicts barrier strength



  

A simple simulation example
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Barton & Bengtsson 1986, Aeschbacher et al. 2017
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Davey et al. 2017, Martin et al. 2019 Plos Biology
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The species barrier is more porous where recombination 
rates are higher



  

Recombination also varies at the chromosome scale

Martin et al. 2019 Plos Biol.



  

Longer chromosomes form stronger barriers

Martin et al. 2019 Plos Biol.



  

Davey et al. 2016 G3, Ahola et al. 2014 Nature Comm.

10 Chromosome 
fusions in 6 million 
years

Ancestor: n= 31

Heliconius: n= 21



  

But what about incompatibilities?



  

Recombination

Selection

Foreign chromosome

Barton & Bengtsson 1986, Aeschbacher et al. 2017



  



  

Sometimes gold does glitter

A pleasing ending



  

Localised recombination suppression



  

Barton 1979



  

Kirkpatrick and Barton 2006



  

Danaus chrysippus



  



  



  



  

Large effect genes control differences

Clarke et al. 1973, Smith 1975, 



  

A supergene?
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Smith et al. 2010 



  

Martin et al. 2020 Plos Biol (in press)
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Lots of sequencing “gaps” on one end...

Martin et al. 2020 Plos Biol (in press)



  

Missing sequences in chrysippus and orientis alleles

Martin et al. 2020 Plos Biol (in press)



  

Tandem duplications specific to the dorippus allele

Martin et al. 2020 Plos Biol (in press)
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