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Chapter 7 — Additional Models

Selection w/ 3 alleles or 2 [oci

Fecundity Selection

Frequency-dependent Selection

Selection and drift (nearly-neutral theory)

*Selection and migration (divergence w/ gene flow)
Selection and mutation

Selection in the coalescent

Other types of selection...

pleiotropy diversifying selection
fitness differences gametic selection
between sexes meiotic drive
sex-linked genes multiple loci and
frequency-dependent epistasis

selection evolution of
density-dependent recombination rate
selection sexual selection
fecundity selection kin selection
age-structured inferdemic selection
populations selection and drift
ehvironmen’rol variation, 4 “genetic draft”
clines




Complications

variable selection in space and time

< fitness of genotypes not constant

pleiotropy - multiple effects of single gene

< likely that the same gene will have opposing
effects on different components of fithess
(e.q., life history traits)

epistasis - fitness depends on alleles at other

loci

< models are simple only if fitness effects are
additive or multiplicative

two alleles at two loci

outcome depends on fitness values,
recombination, and initial allele frequencies

simple model keeps track of gamete
frequencies (AB, Ab, aB, ab) x;, x,, x5, x4
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two alleles at two loci

fitness landscape for 0.8600

2 loci with 05500

heterozygote 08f

advantage, 08950

multiplicative fitness 06f
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free recombination 04l

w =1 for double

heterozygote, 0.9 for 02f ]

single heterozygote,

0.81 for double 00 . . . .
0.0 0.2 04 0.6 0.8

homozygotes »

two alleles at two loci

equilibrium mean fitness w/ D =0 or D > 0 depends
on recombination rate
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Figure 7.3 Afitness surface for two loci that each have
two alleles where gene action is additive. The blue dots
show generation-by-generation allele frequencies based

on equations 7.11-7.14 for seven different initial sets of
four gamete fr ies. Whenr bination isa weak
force (r = 0.03), equilibrium allele frequencies are dictated
by natural selection and all initial gamete frequencies
eventually reach the highest mean fitness point (a). In
contrast, when recombination is a strong force (r = 0.5)
then cquilibrium allele frequencies depend on initial gamete
frequencies (b). When recombination is strong, equilibrium
allele frequencies may not correspond to the highest mean
fitness. Relative fitness values are w sy = 0.9, w1y, = 0.8,
Waaph = 070 Wy = 0.7, Wy g = 0.6, w4, = 0.5,

Wy = 0.5, W = 0.4, and w, 4 = 0.3. The seven initial
allele frequency points, shown as open circles, are identical
for the two surfaces.
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Figure 7.4 Alitness surface for two loci that each have
two alleles where gene action exhibits epistasis. When
recombination is a weak force (r = 0.05), equilibrium allele
frequencies are dictated by natural selection. Equilibrium
allele lrequencies depend on initial gamete frequencies since
the two highest mean [itness points are separated by a fitness
valley (a). When recombination is strong (r = 0.5), allele
frequencies change such that mean fitness actually decreases
for a time before increasing again to eventually reach the
lower of the two mean fitness peaks (b). The two initial
gamete frequencies in the upper right of the surface reach an
equilibrium point where fitness is not maximized and there is
gametic disequilibrium (D = 0.041). Relative fitness values
arew,up = 0.61, Wy = 0.58, w14, = 0.50,wy = 1.0,
Wapo = 0:77, Wy, = 0.50, w55 = 0.64, W,y = 0.62, and
W, = 0.92. The seven initi 1l allele lrequency points, shown
as open circles, are identical for the two surfaces.
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See Fig.7.4:r=0.05,D,=D,,,
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