
Lecture 7: Population genetics & natural selection
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POPULATION GENETICS



How can O be the most common 

blood type if it is a recessive trait?



5 Conditions of Hardy-Weinberg

1. Very large population

2. Isolated from other populations

3. No mutations

4. Random mating

5. No Natural selection

G.H. Hardy 1877-1947 W. Weinberg 1862-1937

Under these conditions allele frequencies will not change.





HARDY-WEINBERG PRINCIPLE

IF in a large (etc) population:

p is the proportion of allele A

and q is the proportion of allele a 

(p+q=1) ie if we know one we can calculate the other.

Then after 1 generation of random mating the genotypes will 

attain and remain at the following frequencies:

GENOTYPE     FREQUENCY

AA p2

Aa 2pq

aa q2

The gene frequencies will not change from one generation to 

the next.



HARDY WEINBERG CALCULATIONS

GIVEN allele frequencies CALCULATE genotype or phenotype 

frequencies.

GIVEN phenotype or genotype frequencies CALCULATE allele 

frequencies.







How can a single gene mutation produce such a big change?
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