From disruptive selection to the origin of species
B

evolution to a fithess minimum:
disruptive selection

time

AD: evolutionary branching

(non-allopatric) speciation???
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Sympatric speciation in animals: the
ugly duckling grows up

phenotype

Sympatricspediation hasheceme increasingly acoegtedin the past decade, as
aresultofrew models substantiatingits plausikility and mew evidence that
the conditions specified by the mottels are metin many matural populations.




Evolutionary branching is common in clonal models
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One locus, many alleles: Genetic polymorphism

Gl
S Invasion fitness of a rare mutant allele y
B = invasion fitness of a rare phenotype (x+y)/2
©
IS Evolutionary branching with clonal inheritance
< = evolutionary branching of alleles
- = genetic polymorphism

resident allele (x) Evolution in a polymorphic population:

clonal and diploid sexual cases are different



Two-patch soft selection model (Levene-model)
O

» random dispersal to two patches
 within-patch selection
 within-patch competition: fixed number of emerging adults

phenotype (x)



Two-patch soft selection model (Levene-model)
—

Clonal version
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Two-patch soft selection model (Levene-model)
—

Diploid version d/o=2.25
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| symmetric + asymmetric




Selection against hybrids (Levene-model)
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Selection against intermediate phenotypes
= selection against heterozygotes

— Evolution of dominance
full dominance = clonal dynamics

— Evolution of assortative mating

. heterozygote disadvantage
evolutionary trajectory

O branching point

@ evolutionarily stable polymorphism



The evolution of assortative mating
T

- Mate choice depends on the ecological trait
e.g. body size (benthic-limnetic sticklebacks)

* “One-allele” mechanisms
e.g. less dispersal: local mating with similar individuals

« “Two-allele” mechanisms
mating is based on an independently segregating trait
e.g. flowering time in plants

?7?%? may be under disruptive selection

(Mimulus guttatus metal-tolerant race)



Speciation
T e e R

Biological species concept: Reproductive isolation

Ecological stability: Niche differentiation

Speciation by sexual selection yields ecologically
identical sister species. If it happens at a branching point,
subsequent divergence ensures differentiation



Multilocus genetics: Directional evolution
T R D

Quantitative Genetics (with separate species):
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Canonical Equation of Mutation-Limited Evolution:
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Multilocus genetics: Branching?
i

clonal model multilocus model

recombination between the
ecological loci prevents branching

assortative mating needed
for evolutionary branching itself
(and then it is speciation)

Lotka-Volterra resource competition model



Multilocus genetics & assortative mating
i

|. Mate choice based on the ecological trait
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Multilocus genetics & assortative mating
i

Il. Mate choice based on a neutral marker character

Summary
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Multilocus genetics & assortative mating

Mate choice based on a neutral marker character
- grim expectation from classic models:
Weak selection at the branching point - no linkage

No linkage - mating is not assortative by the ecological trait
H" No assortative mating - no branching

Finite population size: initial linkage by genetic drift - it works

N

m : [ assortative mating based on the ecological trait

[ ] assortative mating based on a marker trait
(linkage disequilibrium necessary)

width of the competition function

0 2
width of the carrying capacity function



Adaptive Dynamics
r evolution to fithess minima is common
Evolution of diversity

t within-species genetic polymorphism
speciation
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