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Spreading of beneficial mutations
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Interference between beneficial mutations
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Interference between beneficial mutations
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Recombination accelerates evolution

O @ ——Crossover
c —@-
ke @- :
¥

00—

Small population: sequential innovations

Large populations: competing mutations

Rate of Evolution

Recombination can combine competing

mutations and accelerate adaptation -
BUT BY HOW MUCH? Asexual rate of evolution
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Evolution as surfing
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“Path integral”
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Deterministic dynamics of the bulk
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Deterministic dynamics of the bulk
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Deterministic dynamics of the bulk
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Deterministic dynamics of the bulk
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Stochastic dynamics of novel mutations
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Stochastic dynamics of novel mutations

time
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Stochastic dynamics of novel mutations

time

4o 20 % B a_j(éa 4o T
birth rate: B=1+ s+ x — Z(t)
death rate : D =1

w(z,t —dt) =w(z,t)(1 —dt(B+D+7)) +dtB(1 — (1 —w)?) +dt r / Kyw(y,t)
comoving frame : x — = — Z(t)

o0, w(zx) =7 / K, w(y) + (x + s —r)w(x) — w(z)?

Richard Neher KITP. March, 2010




Asymptotic solutions
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Asymptotic solutions
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Self-consistent solution
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*|n large populations, recombination is limiting adaptation

*|n small population, the supply of mutations is limiting
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The more recombination, the better?
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Genetic interactions

So far: Fitness = # beneficial mutations
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Genetic interactions (Epistasis)
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Genetic interactions (Epistasis)
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Genetic interactions (Epistasis)
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Allele vs genotype selection
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Epistasis models
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Epistasis models
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Dynamics of selection
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Dynamics of selection

The time it takes to loose genetic diversity
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Dynamics of selection

The time it takes to loose genetic diversity
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Self-consistency Condition

O.P(A,Eit) = (F — F — r)P(A, E:t) + rp(E)9(A)

e E of recombinants is a random from a Gaussian p(F).
* A of recombinants is the marginal of P(A,E)
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The success of selection
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Selection on interacting clusters
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