Additional file 1

Symmetry between ancestral male and female heterogamety

As shown in the main text, under ancestral male heterogamety 6 = 0(k)+1/2 and sex is determined by the
sign of

g=8,-60=S,-lo(k)+1/2] .
We can represent the form of any genotype as

g =0(0y 0 (KT, )+ kT,) + 0 (00,0 (kT,) + kT,) — o (k) —1/2

where o, € {-2,-1,0,1,2} represents the input term 2] .;Z; from equation (3) in the main text and indicates
J

the number (|, |) of A locus inputs, and their sign effect (negative for m™ and f~, positive for m", f'). The

first term corresponds to the output for allele d1, and the second term to the output for allele d2.

Ancestral female heterogamety is symmetric to this if we apply the transformation: a) interchange
the alleles m and f, and b) the sign of their input from the R locus. For example, the mutation f—f /a—A
under ancestral male heterogamety is symmetric to the mutation m—m /a—A under ancestral female

heterogamety. This is equivalent to changing the sign of both ¢, and 7,. We can then define g, the form
of g for ancestral female heterogamety, given that 8 =o(—k)+1/2=3/2-0(k) ,
g; =0(~00(kT) = kT})) + 0 (=00 (KT, ) — kT ) - B/ 2 -0 (k)] .
Since o(—x)=1-0(x),
g, =—o(o,0kT,)+kT,)—-o(o,0(kT,)+kT,)+o(k)+1/2=-g_
Thus, after the transformation, sex is simply reversed (female «» male) for each genotype with respect to its

pre-transformation equivalent.

In a similar way, symmetry also arises for fitness (W,,,W; ), which depends on AS - Under ancestral male

heterogamety (AMH), males have ancestral expression S b= .§'m + §f =0(kT,)+0(=kT,) =1. Therefore,

A

ASD(AMH) = O-(adlo-(kTA )+ k]:ﬂ )+ O-(adZO-(kTA )+ k]:iz) -1



Under ancestral female heterogamety (AFH), females are m/f and also have ancestral expression S’D =1.
Applying the transformation here, we have

A

ASD(AFH) = G(_adla(kTA )— del )+ O-(_adZO-(kTA )— k];z) -1

A‘§D(AFH) =-0(0,0(kT,)+kT;)—0(00,0(kT,)+kT,)+1= _A‘§D(AMH)

Now, under ancestral male heterogamety, females are f/f and have ancestral expression S b =20(k).
Therefore,

A

ASpamn) = (0, 0(T k) +kTy)+0(0y,0(T k) +kT,)—20(k)

Under ancestral female heterogamety, males are m/m and have ancestral expression S b =20(=k) . Applying

the transformation, we have

A

ASD(AFH) = G(_adla(kTA )— del )+ O-(_adZO-(kTA) - k7}z) —20(-k)

A‘§D(AFH) =—0(ayuo(kT,)+kT,))—o(0,0(kT,)+kTy,)+20(k)= _ASD(AMH)

Therefore, to extend the symmetric transformation to include fitness, we simply interchange w,, and w;,

changing the sign on both. This will cause an interchange W,, <> W, after the transformation.



