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volution of warning




Predators learn to associate the
sighal with the unpalatability

A = toxicity



Number dependent
selection on color patterns

d = strength of predation
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Evolutionary convergence
In mimetic patterns

w Species 3



Migration between mimicry
rings allows light polymorphism
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Migration between mimicry
rings allows light polymorphism

* Local community w
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A strong polymorphism is
observed in H.numata
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Disassortative mating in H.
Numata favors polymorphism

* Females avoid males sharing their wing patterns => favors individuals with the
rarest phenotype

e Cost of disassortative mating

* How does disassortative mating evolve in H. numata butterflies ?
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Genetic architecture of wing
color pattern variations
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Joron et al. 2011
e A single locus controlling wing pattern variations
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e Chromosomal inversions => accumulation of deleterious mutations

e Genetic load linked to inverted haplotypes
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Genetic architecture of wing
color pattern variations
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Joron et al. 2011
e A single locus controlling wing pattern variations

e Chromosomal inversions => accumulation of deleterious mutations

e Genetic load linked to inverted haplotypes
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Genetic architecture of wing
color pattern variations
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Joron et al. 2011
e A single locus controlling wing pattern variations

e Chromosomal inversions => accumulation of deleterious mutations

e Genetic load linked to inverted haplotypes
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Genetic architecture of wing
color pattern variations

%

gxp *g *M
Joron et al. 2011
e A single locus controlling wing pattern variations

e Chromosomal inversions => accumulation of deleterious mutations

e Genetic load linked to inverted haplotypes
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Heterozygote advantage at
the color pattern supergene ?




Could a genetic load linked
to the locus promote
disassortative mating ?

CxY

e Send Message



Genetic architecture

Locus P Locus M




Reproduction : genetic
architecture of preference

= == Random mating
- = Disassortative mating

o RN dis o
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Genetic architecture

Locus P Locus M

— —EY

Genotype: [ = (py, Py, My, m,)

Nit,pop = number of individual with the genotype i in
the population pop at time t
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Discrete time model

Reproduction

Predation Predation

Survival Survival

+1 _ art t t t t
Nivop = Nipop T AM; ., + AP, + AR, +AS;

Migration Predation Reproduction Survival
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Predation : selection on
wing color pattern %

e Predation w

Ressemblance to the local community

v

APf = d[(1 + o)(1 — Resy 1pop) + (1 — OIRES[;) 1pop]
Pop 1 + /1( ZJ R@S[l],[]])Nt

J-Pop

A Number dependent selection within species
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Reproduction : The cost of
choosiness

Prefi,P — () If individuals with i genotype reject individuals displaying phenotype

P as mate.
Pref,p =1 If individuals with i genotype accept individuals displaying e
phenotype P as mate. =

Fertility: f; = Pref, P, + Pref; gPg + Pref; P

R
@ fb,b,dis,dis = 0.2

'vv. fb,b,mnd,mnd = 1
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Reproduction : mate choice affects
the number of available partners

__ Cost of choosiness

- I T S
Ft+1 ZCOef(] kp) @ @ Pre f[k] ]];P k.pop

2

Jok J

Fib,
fil = 5 ;i: — genetic distribution among newborns.
i~ J.pop
Nio:
POP N! t+1
ARl pop 7'(1 - K ) l',POPfi,POP
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Survival : heterozygote
advantage at locus P

= 9O

0a 1 -0a

Skaram.—

- — oo

~

01 = strenath of the genetic load for allele |
* * Recessive deleterious mutations
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Simulations

0 cost of genetic load :
- Oa and ob associated with mimetic alleles
« Oc associated with non-mimetic allele

Disassortative
mating mutant
introduction

6a=0b
oc

Initial
state

Evolve under
random

mating -

Evolve for 100
Equilibrium generatlons Final
state state
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Genetic loads impact on
mate choice evolution

6C_ GC ‘ 2 . oc
| i 1 -N010
| . | L

0 5a = 5b 0 5a = 5b 0 sa=ob 1

cost=0 cost = 0.1 cost =0.25

0 cost of genetic load :
« 0a and ob associated with dominant alleles
« 6c associated with recessive allele
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Literature shows no evidence
for self-referencing rules

* Evidence for preference/trait mechanism in H. melpomene

No preference

Preference for morph A

= Preference for morph B A~ d

Preference for morph C

Dominance relationship:

AN N A




Simulations

0 cost of genetic load :
- Oa and ob associated with mimetic alleles
« Oc associated with non-mimetic allele

Disassortative
mating mutant
introduction

6a=06b
6c=0

Initial
state

Evolve for
10000

generatiog

Evolve under

random
mating ) Equilibrium
state

23

Equilibrium
state



Impact of the genetic load on
dominant phenotype allele on
the evolution of mate choice

100 % -

75% |

50 % - B Sclf-acceptance

| Self-avoidance
25 % -

0% -

0 00 02 03 04 05 06 07 08 09 1

Genetic load linked to dominant alleles



Distaste for traits

No preference

Distaste for morph A

= Distaste for morph B

Distaste for morph C

Dominance relationship:




Impact of the genetic load on
dominant phenotype allele on
the evolution of mate choice

100 %

75% |

50 % - B Sclf-acceptance

o Self-avoidance
25 %

0% -

0 01 02 03 04 05 06 07 08 09 1

Genetic load linked to dominant alleles



Conclusion

e Genetic loads linked
with the dominant
phenotypic allele
promote self-rejection
behavior

e The genetic architecture
impacts the evolution of
mate choice
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