
An example of using reference 
genomes from my own work



Chazotet al., 2019

Comparing rapidly and slowly speciating Ithomiini genera
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Müllerian mimicry rings of ithomiini and others

Hyposcada anchiala 

Chetone sp

Mechanitis messenoides 

Heliconius numata 

Melinaea mothone

Hypothyris mansuetus

Melinaea isocommaNapeogenes achaea



Co-mimics converge 
in microhabitat use 
and associated traits 

Birskis-Barros et al. 2021

Doré et al., 2023 

Doré et al., 2021 



Sequencing 200 ithomiini genomes
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Do chromosomal rearrangements 
contribute to rapid diversification?
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Melinaeaspecies:
13-30 chromosomes

Keith Brown et al., 2004, Hereditas

most butterflies have 30-31 chromosomes
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Large-scale chromosomal rearrangements

80 My

Divergence times: Chazot et al. 2019
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Large-scale chromosomal rearrangements
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Divergence times: Chazot et al. 2019
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Large-scale chromosomal rearrangements

80 My
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Divergence times: Chazot et al. 2019

McClure et al. 2018
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Large-scale chromosomal rearrangements



Species of recent radiations (<1 Mya) show 
highly rearranged chromosomes



Some individuals are heterozygous 
for fission-fusion rearrangements

Melinaea mothone



Butterflies have holocentric chromosomes

Monocentric
(like us)

Holocentric
(all butterflies)

centromere



Hypothesis: Chromosomal rearrangements during 
periods of geographic isolation drive speciation

Van der Heijden et al., 2024
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in secondary sympatry: 
too many rearrangements 
lead to sterile hybrids
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Hybridisation
Joana Meier





Outline

ÅWhat is hybridisation and introgression?
ÅDefining terms

ÅHow common is it?

ÅEvolutionary consequences of hybridisation
ÅFrom genome swamping to hybrid speciation

ÅDetecting hybridisation
ÅTime scale matters (ongoing versus ancestral)

ÅAn example of my work on hybridisation



The dual role of hybridisation in speciation and adaptation

Gene flow between sister taxa 
counteracts speciation

Hybridisation can introduce 
new genetic variation



Key terminology

ÅHybridisation: sexual reproduction between individuals 
from different species or genetically divergent populations
ÅBack-crossing: hybrid individuals mating with «pure» 

individuals and thus leading to gene transfer between 
species
ÅAdmixture: the genetic pattern of mixed ancestry in hybrid 

individuals
ÅIntrogression: movement of gene variants across lineage 

boundaries through hybridisation and backcrossing 
ÅGene flow: gene exchange between closely related 

populations
ÅAllopolyploid : organism with multiple sets of 

chromosomes from different parental lineages due to 
hybridisation



History

αǘƘŜ ƳŀƧƻǊƛǘȅ όƛŦ ƴƻǘ ŀƭƭύ ƻŦ ƻǊƎŀƴƛǎƳǎ ƘŀǾŜ ŀƴ 
evolutionary history (...) that includes genetic 
ŜȄŎƘŀƴƎŜ ŜǾŜƴǘǎά ό!ǊƴƻƭŘΣ нллфΣ ǇΦ муоύΦ 

ά¢ƘŜ ǊŀǊƛǘȅ ƻŦ ŀƭƭƻǇƻƭȅǇƭƻƛŘǎ ŎƻƴǎǘƛǘǳǘŜǎ ǘƘŜ 
greatest known difference between the 
evolutionary patterns in the two kingdoms" 
(Dobzansky, 1937, p. 219)

Historically, zoologists considered hybridisation between species as a rare 
process or as a sign of incomplete speciation (Dobzhansky 1937; Mayr 1942). 
Botanists recognized that hybridisation may sometimes generate novel traits 
and even species (Lotsy, 1916) (Anderson 1949; Anderson and Stebbins 1954). 



The majority of arctic plants 
are allopolyploid hybrids



Hybridisation is widespread but not common
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Mallet 2005 

Trends in Ecology & Evolution



Hybridisation is widespread but not common

Mallet 2005 

Trends in Ecology & Evolution

Ähnliches Foto

Ähnliches Foto Bildergebnis für tetraonidae

Bildergebnis für tetraonidae

All grouse species of Britain 
hybridise with other species, 
but only <0.1% individuals 
are visible hybrids

Ähnliches Foto
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