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Gene pools

• A gene pool is the collection of
different genes within a population.

• Gene pool is the sum of all the alleles at
all of the genes of a population.
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Gene pools

Schmutz et al 2014
Castro-Guerrero et al 2016. 
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Allele Frequencies
• Consider a locus with two possible alleles (A and a)

A = p , a = q

• We can estimate the frequency of AA genotype by dividing the number of 
AA individuals by total number of individuals in the population.

AA + Aa + aa = 1
• Allele Frequencies:

p= f(AA) + !
"

f (Aa) = frequency of A

q= f(aa) + !
"

f(Aa) = 1 - p frequency of a

p + q = 1
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Hardy-Weinberg Equilibrium

Expected genotype frequencies (random mating)
p(AA)=p2 , pq(Aa)=2pq,  q(aa)=q2



N = 14

AA = 3 

Aa = 8
aa = 3

Hardy-Weinberg Equilibrium

p(A)=p         p(a) = q = (1-p)

p= f(AA) + !
"

f (Aa) = frequency of A

p = (3/14) + !
"

(8/14) = 0.5

q = (1-p)

q = 1– 0.5  = 0.5



N = 14, AA = 3 , Aa = 8, aa = 3

Hardy-Weinberg Equilibrium

p = 0.5
q = 0.5

p(AA)=p2 , p(Aa)=2pq, p(aa)=q2

Expected genotype frequencies :

p2 +      2pq     +  q2

0.52  + 2(0.5*0.5) +  0.52  =  0.25, 0.5, 0.25
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• Random mating

• Population must not be divided into subpopulations

• Apply only to large populations
• No migration

• No mutation
• No selection

If any of these assumptions is not true,  the population could 
departure from HWE. 

These departures in most cases manifest as an excess of 
homozygosity relative to HWE.

Hardy-Weinberg assumptions
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Genetic variation is neither created nor destroyed

Hardy-Weinberg equilibrium

Griffiths et al 2012
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Testing for HW Proportions
• Genes out of expected proportions indicate that at least one of the HW assumptions is not true.

X2= ∑ !"# !

#

Observed frequency

p2       = 17/84 = 0.202 

2pq =  55/84 = 0.655

q2   =  12/84 = 0.143  

p= f(AA) + !
"

f (AG) = 0.202 + !
"

0.655 = 0.53

q = 1-p = 0.47

Expected frequency

p2 + 2pq + q2 = 1

0.532 +       2 (0.53*0.47)   +             0.472 

0.281 + 0.498 + 0.221 = 1



Testing for HW Proportions

X2= ∑ !"# !

#
=  (17- 23.574)2/23.574 = 1.833



Testing for HW Proportions
Ho: HWE
HA: not in HWE 

We use 1 df
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Bias in mate choice: isolation by distance

http://academygenbioii.pbworks.com/



Bias in mate choice: assortative mating

Random mating Assortative mating

en.ppt-online.org



Bias in mate choice: inbreeding

Inbreeding or mating between relatives!

www.slideshare.net
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