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Drnift Inflates Vanance among Populations
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Variance among groups increases across generations (Buri

1956)
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Wahlund principle: subdivision reduces heterozygosity

Ay | Ay AA A,
Pop 1 4/16 | 1/16 6/16 9/16
Pop 2 12/16 | 9/16 6/16 1/16
Species 8/16 | 5/16 6/16 5/16
Hardy-Weinberg 8/16 | 4/16 8/16 4/16

Amount of reduction: 2/16

p—p (o — Py
Popl —4/16 1/16
Pop2 4/16  1/16
Variance: 1/16

Hs=Hr 2V (Wahlund 1928)

» Wahlund showed that heteroczygosity is reduced by group
differences in allele frequencies.

» Buri's experiment illustrates that

* Dnft reduces heterozygosity
» Dnft increases group differences

= We need a theory to connect these facts.
» Let us build one on top of what we have already.

What we already know about heterozygosity

(Hardy-Weinberg)
(Ch. 2)

E[Helpe] = 2pege .
E[MHelm]l = 2mgo(l - 35)

How can these both be true?
It must be true that

1 t
Elpeqeloo]l = podo (1 ﬁ,)
On the other hand, it is also true that

Elpege|lmn] = pogo — Ve (Wahlund)

where V: is the variance of p: about po.




Rearranging gives the variance among groups

ol (-3}

We usually normalize this expression by dividing both sides by
potg. The result is called Fgp:

Vv 14F
Fjr_ﬁ_l_(l_ﬁ)

In data analysis, we take pg == p, the current population mean.

Data from Buri {1956)

"
0.15 e o8 015
-- -
0.10 = . " = 0.10
Fﬂ- lll- --
-.-‘ ---
0.05- ** * - 0.05
a® ‘-l-
Es Series | ® Series |
0.00 -+ | | | * | I I 0.00

0 5 10 15 0 B 10 15

Generation Generation

Data from Buri {1956)

af
0159 | theory E"ﬁnﬂ ..l— 0.15
e data e ﬁgf‘u
B T Oa® o0e D -
. “-u-‘-- Hﬁ-- -
0.05 - 33-‘ & - 0.05
g. Series | .."'ﬂm Series ||
0.00 -+ I T I * T | I 0.00

0 9 10 15 0 5 10 15

Generation Generation

Application to differences among human races

Theory assumes no migration. Seems unlikely, but let's see where
it leads.

For major human populations, Fgy == 0.1.

Two major hypotheses about the age human races.

» Replacement model: about 50,000 years (2000 generations)
» Multiregional model: at least 1,000,000 years (40,000

generations)
Plug these into
1 t
Fer=1- (1 — ENE)

and solve for N..

What do these imply about N, of major continental
populations?

» Replacement: AL = 10,000
= Moultiregional: N = 200, 000

The first figure is more plausible: agrees with genetic diversity
within populations.

If human races had been separated for a million years without gene
flow, race differences should be larger.

But what about gene flow?

The role of migration

» Drift increases group differences.

= Migration (m) reduces them

» Eventually, an equilibrium is reached.

B 1

- AN.m+1
Depends only on Nom. Small if Nom = 1.
Human value (= 1/9) implies Nom == 2.
Makes the multiregional model more plausible.
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Wright's adaptive landscape
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Multiple peaks exist because genes do not act additively.
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Wright's shifting balance theory
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moderately small local
groups that exchange
migrants.

Only then can selection
choose among co-adapted
gene complexes.

Extinction and recolonization
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