POPULATION SIZE

Census Population
N =N, + N;

Effective Population
Ne =4 N, N;/ (N, + N;)

GENE SUBSTITUTION

Substitution of © for

FIXATION PROBABILITY
P(mutant allele fixation)
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P= (1 — eANesq) / (1 — eANes)
P=1/(2N)

P=2s/(1-e*\s)

P=2s

FIXATION TIME
t=4N 108
t=2Log[2N] /s 5800

GENE SUBSTITUTION
RATE

K=2Nu (1/2N)=u
K =2Nu (2s) = 4Nsu

1/K




GENE DIVERSITY
h==%(1-x?
H=(Sh)/n
GAGGTGCAACAG GAGGT GCAACAG
GCGGTGCAACAG GAGGACCAACAG

GIGGTGCAACAG GAGGTGCATCAA
GCEGGTGCAACAG GEGGTGGAACAG

n:lexjnj

NEUTRAL THEORY

Zuckerland! & Pauling (1965) —
clocklike amino acid change

Kimura (1968) — sequence
divergences were too large

most nucleotide changes are
neutral (s < (1/2Ne) Ohta &
Kimura 1971 *
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Jukes-Cantor 1-Parameter Model
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Jukes-Cantor 1-Parameter Model
Pa = P(site A, time t)

Pagy=1

Pagy=1-3a

Pa@ = Pag) (1-3a) + (1- Py
Pag+1) = Pag (1-3a) + (1- Py @
AP,y =-4a Py + @

Pi = (1+3e“at) /4
Py = (1 - e“at) /4

Paw = f(Ain sequence, time t)




