Appendix: Impact of Inbreeding on a Homing
Gene Drive with Deleterious Fitness Effects

In this appendix, we analyze how inbreeding affects a 2-sex homing gene
drive with recessive deleterious effects on fitness.

Let Paa, Paq, P,q be the frequencies of the drive locus genotypes at the
start of a generation. The frequencies of the drive A and wildtype a alleles are,
respectively p = Paa + Pao/2 and ¢ = 1 — p. The inbreeding coefficient is f.

Selection

The fitness of AA is 1 — s. After selection, genotype frequencies change to
PZA e PAA(l — 8)/15, PZa = PAa/lzJ, and P;a e aa/’LT} where
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The drive allele response to selection is thus
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Segregation distortion

The advantage gained by the drive via segregation distortion with distortion
parameter ¢ is
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Equilibria

At equilibrium, the change from selection must offset that from segregration
distortion, that is, |A%'p| = |A%p|. Solving this condition for p gives the



equilibrium drive allele frequency as a function of §, the segregation distortion
parameter, s, the selection coefficient against drive homozygotes, and f the
inbreeding level:
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In the main text, when the @ allele is fixed, the inbreeding coefficient is
equivalent to f = m and the corresponding drive equilibrium is
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With complete distortion (§ = 1/2), this expression simplifies further to
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These equilibria are biologically feasible if and only if 0 < p < 1.



