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MOTIVATION

• Epistasis gives rise to rugged fitness landscapes
• Surpassing local peaks requires crossing valleys of low fitness
• Theory has thus far been limited to the simple, symmetrical, Mendelian genetic case
• We extend the theory to allow for TRANSMISSION BIAS, capturing phenomena such as:

– SEGREGATION DISTORTION (e.g., meiotic drive)
– epistasis and selection in CULTURAL TRAITS Rugged fitness landscapes à la (a) Wright (1931) and

(b) Kauffman & Levin (1987). From Johnson 2008
Nature Education 1:52.
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Q. How long will it take to cross the valley, if ever?

Markov process Diffusion process Analytic results
• weak selection

• rare mutations
• large N

• symmetry

• no selection
or no mutation

RESULTS

Crossing time, from new mutations
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CROSSING VERY SLOW

WITHOUT BIAS

Crossing probability, from standing variation

0 500 1000 1500 2000 2500 3000
0.0

0.2

0.4

0.6

0.8

1.0

Initial number of A2B1 & A1B2

P
ro

b
a

b
il

it
y

o
f

o
n

e
A

2
B

2

N=10
4
, Μ=10

-6

w21=w12=0.9

5% transmission bias in favour

of A2B1 & A1B2 Hover A1B1L

Fair transmission

TRANSMISSION BIAS

HAS HUGE EFFECT!

CONCLUSIONS

• Drift, mutation, and recombination speed crossing, but it generally remains unlikely
• Meanwhile, TRANSMISSION BIAS can greatly increase the probability of crossing
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