Lecture 6. Directional diploid selection. Overdominance.

2.4 Directional diploid selection
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g =1 wyg,=1—hs wy,y=1—s
diploid selection coefficient s = 0

Degree of dominance or heterosyvgouns effect b
fo = (0 harmful allele a is recessive in Atness
fio = 1 harmful allele a is dominant in fitness
0< f < 1 incomplete dominance
B = 0.5 additive selection

Mp = spglph + g1 ) ifs=1D

Allele fixation dynamics
Directional selection eventually fixes the favored allele

Fig. 6.3, p. 225: three different curves of allele fixation

f =10, Ap = spg” In(Z) + & = In(&) + L 4+ st

h=0.5, Ap = 3p In{2) = In(EL] _Tf

h =1, Ap = spg &) — = ln[&) — - sl

Rare diseases: natural selection eliminates

dominant diseases more effectively than recessive ones

Additive selection is similar to haploid selection
with .:li'l'::'-.il:.{] selection coefficient _7
Ex 6: induastrial melanism
melanic allele A, wildtype allele a
Fig 3.4, p. 86: i no lichens, then A i= a fvvored dominant
melanic moth frequency: 1% in 1848, 95% in 1898
l generation = 1 vear
Selection coeflicient estimation
i+ Zpage = 0.01, py 22 0.005 In(2)+ — = —4.29
gy =2 0,95, pag = 0.776 In[&L) + — =5.72
Solve equation

572 = 420 + 50s to find = = 0.20



2.5 Overdominance
Overdominance favors heterozygotes
an — g = Hy, Wy — Ha
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Eoulibrinm frequencies p = — 0=

Fig 6.4, p.229: equilibrivm frequency p maximizes w
ifp=p then 5= = 250 — 2psy = [, iy = | —I'—-—

Sepregational load L = 1 — e = —I'—-—

e to gene seorepation woi= alwavs less than
theoretical maximal genotype fitness wy, = 1
Equlibrium genotype frequencies
D=2t p? Ho==pg, B = =27
exccess of heterogygotes F = 1 = I—'—'?
Ex 8: sickle-cell anemia
Fig 6.5, p. 231: regions in Africa with
incidences of malaria and sickle-cell anemia
Gene coding for 3 chain of hemoglobin
A = normal allele, § = anemia allele
Relative fitnesses in Africa regions with malaria
wag = 1, wyy =09 (malaria), wgg = 0.2 [anemia)
Selection coefficients and equilibrinm frequencies

s =01, 5 =08 p=2=1089 g==-=1011

i = .11 iz close to the average g across West Africa

cons=iderable variation in g among local popalations

Ex 9: multiple alleles selection
West Africa: S is prevalent, it is found a rare allele €

gEnntypEe Ad VAR 85 [ AC [ 50 [0
premalarial environment | LO | 1.0 (0.2 1.0 | 0.7 | 1.0
arial environment w | 089 [ 1.0 0.2 089 107 ] 1.3

Historical stable equilibrivm A - S =8 : 1, w = 0.911
allele AC' . S5C . CC=8:1:0
F 0.7 - & = 0878 less than w
Fig G.11, p. 252: fixation of O starts from pe = 0,073

senotyvpe ratio for new
=
T

warginal we = 0.8 -
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