An example of using reference
genomes from my own work



Comparing rapidly and slowly speciating Ithomiini genera
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Mdullerian mimicry rings of ithomiini and others
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Sequencing 200 ithomiini genomes
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Do chromosomal rearrangements
contribute to rapid diversification?

most butterflies have 3681 chromosomes

DeVoset al. (2020): 2400 Lepidoptera (including 171 ithomiini)

Melinaeaspecies:
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Largescale chromosomal rearrangements
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Largescale chromosomal rearrangements
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Largescale chromosomal rearrangements
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Largescale chromosomal rearrangements
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Largescale chromosomal rearrangements
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Species of recent radiations (<1 Mya) show
highly rearranged chromosomes
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Some individuals are heterozygous
for fissionfusion rearrangements
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Butterflies have holocentric chromosomes

Monocentric
(like us) /'
centromere b

Holocentric
(all butterflies)




Hypothesis: Chromosomal rearrangements during
periods of geographic isolation drive speciation

time

Population 1

Population 2

{

=N
In secondary sympatry: _—

too many rearrangements
lead to sterile hybrids

Van der Heijden et al., 202
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Hybridisation

Joana Meier






Outline

AWhat is hybridisation and introgression?

ADefining terms
AHow common is it?

AEvolutionary consequences of hybridisation
AFrom genome swamping to hybrid speciation

ADetecting hybridisation
ATime scale matters (ongoing versus ancestral)

AAn example of my work on hybridisation



The dual role of hybridisation in speciation and adaptation

Gene flow between sister taxa Hybridisation can introduce
counteracts speciation new genetic variation
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Key terminology

] I
] ]
AHybridisatiort sexual reproduction between individuals »v‘(
from different species or genetically divergent population | |

—
AB%_Ckcrosisingg3t/Erid |indévidu?|8 matirtlg Wi’]Eh «pure> ——
individuals and thus leading to gene transfer between ‘(—
species 4109 » | —

AAdmixture: the genetic pattern of mixed ancestry in hybrid |
Individuals »
]

L

Alntrogression movement of gene variants across lineage
boundaries through hybridisation and backcrossing

AGene flow gene exchange between closely related
populations

AAllopolyploid : organism with multiple sets of —
chropm(%/gomes frgm different parenF%al lineages due to ‘( E—
]

hybridisation



History

Historically, zoologists considered hybridisation between species as a rare
process or as a sign of incomplete speciatidolizhansky937;Mayr 1942).
Botanists recognized that hybridisation may sometimes generate novel traits
and even specied 0tsy 1916) (Anderson 1949; Anderson and Stebbins 1954)
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greatest known difference between the

evolutionary patterns in the two kingdoms"
(Dobzanskyl1937, p. 219)
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The majority of arctic plants
are allopolyploid hybrids




Hybridisation Is widespread but not common

Table 1. Hybridization in the wild, including rates of hybridization per species®

Taxon

Mo. species sampled

Mo. species
hybridizing with at
least one other

Y% species
hybridizing with at
least one other

Approx. rate of
hybridization per
individual

UK wvascular plants
(Pteridophyta,
Angiospermaeg)

Flora of Concord,
Massachusetts
{(Angiospermae)

European
butterflies
ILepidoptera:
Bhopalocera)

Swallowtail
butterflies
ILepidoptera:
Papilionidae;
Fapilio)

Passion flower
butterflies
(Lepidoptera:
Heliconiina)

539 (sampled from
2290 species known
in the UK)

379

216

73

135

=27

47

14-32

19

25.0%

=3.2%

Widespread

12.4%

6.5-14.8%

26.0% (34.8% in
genus Heliconius)

Variable, but
mostly < 1%

Unknown

Not common

Mostly <0.1%

Some hybrids
COMmmon in
restricted areas

Mostly <0.1%

Mallet 2005

Trends in Ecology & Evolution



Hybridisation Is widespread but not common

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

Mallet 2005
Trends in Ecology & Evolution
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