Lecture 10. RGD-mutation equilibrium. RGD-migration equilibrium.

3.5 RGD-mutation equilibrium

Population heterozvegosity in a dyvoamic equlibrinm
non-reversible mutation generates new alleles
RGD eliminates alleles due to gentic sampling

LB in the presence of matation = no muotation
since MRCA {most recent common ancestor)

Neutral mutation rate g per gene per generation
Fr=(1— p)Plo + (1 - 5 ) B

B 1)

equlibrinm solution # = —, where § = 4N

[nfinite-alleles mutation model [TAM)
each mutation produces a novel allele

[dentity by descent = identity by state = homozyeosity
average heterozveosity H = 1 F o= —II

Effective number of alleles

Number &, of hypothetical alleles with equal frequencies
resulting in the same as observed H = 1 —p?+. .+ pf
e N

T
nentral matation equilibriom &, = # + 1 aneder TAM

Ex 9: mutation rate estimation

Fig 2.9 p55 allozvine alleles in Drosophila
No= 100 =014, 0 = L” = 0.163
k.= 1163, fi=4-10%

IAM underestimates y if based on electrophoresis
usually g =10 * — 10 "t per gene per generation

Ewens sampling formula
sives a rough estimate of 6 based on the sample size
and the ob=zerved munber of alleles

Average number of TAM alleles in a sample of size n

Blk) =1+ g+ 55+ ...+ 5

diminishing return in new alleles when o increases
Fik) = 1 forsmall @ and E{E) = n for laree 0



3.6 RGD-migration equilibrinm
RGD reduces H due to random allele fixation
migration increases fH doe to gene inflow
Assnmptions
subpopulation EPS = N,

immigration rate m, no mutation

Stable equilibrinm: F = —— H = —2
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Similar to RG Eomatation equilibrinm only o 3 p
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Ex 10: estimation of N m
Fig 5.18, p. 197: Fyyp for 61 genes (61 scenarios)
i natural '::'il'::".l..i'l‘l:.ilfl“" of l:'.]lll'..'rlflilf_'ti'l'ql']

average Fop = 016, leading to N = 1.3

If both mutation and migration ocenr F—=———

N |

Ex 11: melanic forms in moth
Two moth species in the Liverpool-Manchester area
Fig 5.19, p. 199: frequency of melanic forms

A EI:.f_'E..'I migration rate, B: Low ]Il:l':1:.'.:.1_‘.'
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