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I Methods Wi =%+ % (s i+ s, )

Diploidy Measures. Let Wjji...imy... be the fitness of a diploid gen- ap 15(5:; o p [1]
otype with alleles i, j, k, ... at loci 1,2, 3, . . . in the first haplotype + ; l(sh('xh/', TS, TS, F sh;h;,) ~

and alleles [, m, n, ... atloci 1, 2, 3, ... in the second haplotype. ari<p<m

For simplicity, we presently assume no position effects (the fit- In general, for each level ¢, we have ;. (Zl) (7_}%)
ness does not change when, for any set of loci, the alleles that  gjfferent types of s terms, each defined by a string of superscripts
belong to the first haplotype are switched with their corre-  which refers to: (i) a specific set of d loci of which both alleles are
sponding alleles on the second haplotype; e-g-,lwi'k/lmn = Wijn/im)- taken, one from each haplotype (these loci appear twice in the
(;n the first level, we now ha\'/e.ln’addltlon to s, 87, Sk- also sy, Sy, superscripts) and (ii) a specific set of (¢=2d) loci of which one
S - .éand we tal;e the13n to minimize tzhe squgre CITOT 1N Wik /i - allele is taken, from either one or the other haplotype (these loci
=57t sit st st s+ o5, + s, or equivalently  appear once in the superscripts); and each such s term type is
Wi =2 + X, <a<m (sZ’u + SZ,,) , where 52 is the average of all repeated for each single fitness value prediction 2° times, where ¢

is the number of loci appearing only once in the superscripts. For
example, the third-level s terms predicting wjp,., include
two instances of the s-term type 112: s,%ju and 532 Finally, if S,
is the sum of the terms of level ¢, we have: M, =
ZijkN./1mn‘.4Pijk»-»/lmn~atsl, Mz,t = Zijk.4/1m,,...Pijk-~/lmn~»,z(Sl + 52), etc.
Ay, ..., A, are defined as before.

w values. On the second level, we have in addition to a term such
as si}z also the terms s.2, si2si2, as well as the within-gene in-
teractions terms s3' and sﬁn. Having fixed the first-level terms,

we take all such second-level terms to minimize the error in

decreasing 1,

Siik increasing 7,

Fig. S1. Fusion and separation of genes 1 and 2 with decrease and increase of the recombination rate, ry, between them in the three-locus haploid model. The
horizontal lines represent genes, and the curved lines group them together per separate effect. Curves that run through a solid line are disallowed (e.g., an s/¢
curve is disallowed on the right side), and curves that include just one of the genes 1, 2, and 3 are either disallowed or omitted for visual clarity. The fusion and
separation of genes 1 and 2 are tied to the decrease and increase, respectively, of the relevance of s’ and s? as compared to s* and to the increase and decrease,

respectively, of the relevance of s'> compared with s'* and s23.

Fig. S2. Fusion and separation of genes with decrease and increase of the recombination rate, r, in the two-locus diploid model. The horizontal lines represent
genes, and the curved lines group them together per separate effect. Curves that run through a solid line are disallowed, and curves that include just one of
the four alleles are either disallowed or omitted for visual clarity. The fusion and separation of genes 1 and 2 are tied to the decrease and increase, respectively,
of the relevance of s' and s and to the increase and decrease, respectively, of the relevance of s'? compared with s'%, s'", and s?2.

Livnat et al. www.pnas.org/cgi/content/short/0910734106 10f2


www.pnas.org/cgi/content/short/0910734106

0.06
2
g 0.04
[}
3
£ 0.02
z
0
0 50 100 150 200 250 300 0 50 100 150 200 250 300 0 50 100 150 200 250 300
Generation Generation Generation
0.12 0.12 0.12
o 01 0.1 0.1
5 0.08 0.08 0.08
? 006 pE=m=S S e EEEE 006t oo 0.06
8 P R
iz 0.04 0.04 0.04
0.02 0.02 0.02
0 0 0
0 50 100 150 200 250 300 0 50 100 150 200 250 300 0 50 100 150 200 250 300
Generation Generation Generation

Fig. $3. Varying r; in the haploid three-locus model with four alleles per locus. (Upper) The across-trial averages (D') (solid), (D?) (dashed) and (D) (dot-dash)
for ry = 0.5 (Left), ry = 0.05 (Center) and ry = 0 (Right). (Lower) The across-trial averages (D'?) (solid), (D'®) (dashed) and (D?*) (dot-dash) for the same values of r.
Results are based on 2,000 trials. With decreasing ry, D' and D? decrease relative to D, and D'? increases relative to D'® and D?3. Note also that the differences
between D' and D? and between D' and D?® reflect the random initial conditions and can be made arbitrarily small by increasing the number of trials, and
that D* decreases slightly on an absolute scale with decreasing ry (this dependence may indicate that recombination between loci 1 and 2 helps to rebalance
locus 3 more rapidly).
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