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FILE S4: QLE EXPRESSIONS, INCLUDING THE EFFECTS OF EPISTASIS

Derivations including the effects of epistasis between pairs of selected loci can be
found in a Mathematica notebook available as supplementary material. Although it is
possible to obtain general expressions valid for arbitrary selfing rate, these expressions
quickly become cumbersome when & > 0 and we thus only present results relative to
the initial spread of selfing in an outcrossing population (¢ =~ 0). In that case, the
change in mean selfing rate per generation can still be decomposed in a change during

selection Agg and a change during reproduction A7, with:

11—k
2

AT~

v, (D1)

representing direct selection for selfing (automatic transmission advantage), while

(from equation Al in Supplementary File S1):

AyT =2 Z a; (DU + ﬁzg) +2 Z aj,j Dij,j

.3 1,J

+ 2 Z Ak <DU’€ + Di,jk) +2 Z Qj k (ﬁij,k + ﬁik,j)

1,5<k 1,7<k

+2 Z Ajk,j (Dz‘jk,j + Dz‘j,jk) +2 Z Ajk ke (Dz’jk,k + Dik,jk)
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+2)  ajnge Digre
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(D2)

Leading-order expressions fort the different genetic associations that appear in equa-
tion D2 can be obtained using the same methods as in Supplementary File S3 (see also
Mathematica notebook). The association [)ijk,jk is generated by the effect of locus ¢
on the selfing rate, even in the absence of selection at loci j and k (representing the

fact that alleles increasing the selfing rate at locus 7 tend to be more often present in



16 individuals which are homozygous at loci j and k). To leading order, it is given by:

By 1 _
Diji ji = 3 11 —2pji (1 — pjr)] Dii pgji (D3)

17 where pg;i = pjq;Prqr. Associations f)ijk,j and f)imk are given by:

3 3 1 3 N
Dijrj # Dijje = 5 (1= 2p;) [(1 = pjr) Dy + pji D},k] Dj; (D4)

18 where D;k and f);k are the associations Dj; and D; measured after selection. To the
1 first order in ayy coefficients, Diyjk = 0 at QLE while Dij,j and Dij,k are given by:

. 1 . .

1 /- _ .
D;j; = 5 Pidj Dji,  Diji =~ (D;k + D/-,k> D;;. (D5)

2
2 Summing these expressions over all loci affecting the selfing rate, and using V, =
2 2. Dy and the expression for inbreeding depression measured after selection (4')
2 given by equation B9 in Supplementary File S2, equation D2 becomes:
AT =-0V,+23 a; (Dy+Dij) +2 aj Dy (D6)
ij ij<k
2 To the first order in ayy coefficients, Dl-jk at QLE is given by:

1

Di ik ~
T pige — (1= pigie) [aj (1= 2p;) 4 a (1 — 2pg) + aji (1 — 2p;) (1 — 2py)]

X [[(1 — Pjk) @ik + Pk Ak + @i (1= 2p;) + ajrp (1 — 2pg)

+ ajp gk (1= 2p;) (1 — 2pk)] Diji ik )

[ (1 — pjk) @i + pik @k + aji; (1 — 2pj)}kak D;; ;

[ (1 = pji) ajr + pjk ajr + ajpp (1 — 2pk>i|pJQJ Dip
1 _
+ = 5 (ajk + 2pjk ajr) Dii pgjk

2 where p;;, is the probability that at least one recombination event occurs between

s the three loci 7, j, k during meiosis, and where D ji, D;j; and D are given by
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equations D3 and D5. Using equations A12 — A14 in Supplementary File S1, equation
D7 yields equation 45 in the main text for the case of uniformly deleterious alleles with
fixed epistasis (assuming that p;, pj, are small). In the case of stabilizing selection on
quantitative traits, the terms in a;y ;, a;rr and aj ;1 in equation D7 all generate terms
in (1 —2p;) (1 — 2px) (see equations A25 — A26 and A54 — A55 in Supplementary File
S1), that should vanish when summed over a large enough number of loci coding for
the traits (due to the fact that two symmetric equilibria exist for p;, one with p; < 1/2
and the other with p; > 1/2). This yields (using the fact that a;; = a;;, and assuming

that recombination rates are large relative to selection coefficients):
~ 2 -+ P ~k2 ~
Z ajr Dijr ~ Z — ClijPij Dy; . (D8)
ik e Pk

Using the fact that > ik a;1*pg;x ~ 4U%/n independently of the parameter Q describing
the shape of the fitness peak (see equation A49 in Supplementary File S1), equation
D8 yields equation 50 in the main text.

Finally, we have f)z-’j ~ 0 when 7 =~ 0, while ﬁij is given by (to the first order
in ayy coefficients):

~ 1

~

D;; ~ pij — (1= pij)a; (1 — 2p;)) [[

+ Z ke D5 Dinye + Z [k + @i gr (1= 29;)] Dijeji | -
! !

a; +aj; (1 —2p;)] Dij

(D9)

Using equations D3 and D5, equation D9 yields equation 44 in the main text.



