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DEFINITION

» Genetic drift is defined as a phenomenon of chance (ra )Wgviation in
allele frequencies due to sampling error, most ofi@g, obs mall
populations.

» This concept was proposed by Sewall Wrighty(19 ndhhence, it is also

known as Sewall Wright effect.

> Genetic drift can also arise eith ounder effect or a

(temporarily)
» Asare S

may be ortionately represented in the new population, causing a

changeuin theygene pool.

herefore, leads to elimination of an allele and fixation of
er allele in the population by chance alone irrespective of the effect of
natural selection, even alleles of potentially great benefit get “nipped in

the bud” by genetic drift.



Extent of deviation in allele frequency

If given pair of parents in a population have a small number of offspring,
then the frequency of alleles will deviate by an estimate of standard

deviation (o) from its previous generation.
Standard deviation (o) = V2 for diploid parentsy(N is'the“number of

parents, and p and q are the initial frequency of two alleles)
For a large population when N =5000 andip andg are beth equal to 0.5,

then,

\/’0.5><0.5

2%x5000 =0.005

o=

The mean value of alleles in stigh a population, therefore, will vary around
0.5+0.005, i.e. between 0:495%and0.505 (i.e. almost no deviation).
If there are enly 2 ‘parentsyin the population and the allele frequency

remains the samepthen,

.5%0.5
6= > =0.25
2X2
T'he mean value of alleles in such a population, therefore, will vary around
0.5%0.25, i.e. between 0.25 and 0.75.



» Again, if the population of next generation remains small and begins with
these 2 allele frequencies (0.25 and 0.75) then,

_ [0.25X0.75 _
o= \/"—ZXZ =0.22

The following generation may have the frequency of the allele reduced to
0.25 +0.22, i.e. between 0.03 (almost zero) to 0.47 or may fe increased to

0.75 £0.22, i.e. between 0.53 to 0.97 (almost one).

> For example, if a population has only one pair of heterozygousyparents (Aa
* Aa), and they produced only 2 offspring, thefallele frequency in the

subsequent generation will depend upon the possible genotype of the two

offspring.
Aa *Aa

Possible Probalility Allele frequency
genotypes of
two offspring A a
AA and AA €/4)y@/4)=1/16 1.0 0.0
aa and aa (1/4),(1/4) = 1/16 0.0 1.0
AA and aa 2(114) (1/4) = 2/16 0.5 0.5
Aaand Aa (2/4) (2/4) = 4/16 0.5 0.5
AA and Aa 2(1/4) (2/4) = 4/16 0.75 0.25
Aa and\Aa 2(1/4) (2/4) = 4/16 0.25 0.75

> As shown in the table, the new allele frequency would be altered
dramatically in 10 of 16 times, and even in 2 of 16 times, either A or a

allele would be eliminated in a single generation.



Pingelap atoll in the Pacific Ocean has been devasted in past by typhoons

and famine and in 1780, there were only 30 Pingelapese surviving.

Today there are less than 2000 inhabitants and 4-10% of t fected

by an autosomal recessive disorder achromatopsia omyinfancy).

It was found that one of the 30 survivorswa s heterozygous

for the disorder. Assuming that h&\was t carrier in the founder

population, the initial gene freque as 1/60 0.016 (1.6%).

About 7% of the curre ulation is affected (homozygous recessive), so
the frequency of the allele nt population is v0.07 =0.26 or 26%.
ne

The increase

drift alo \

ency from 1.6% to 26% is caused by genetic




Genetic drift is a random process and is, therefore, non-directional.
Irrespective of the effect of an allele on the reproductive success of
individuals, genetic drift may ultimately lead to elimination of one allele
with the fixation of other allele (p=0 and q = 1 or vice-versa)

Genetic drift, therefore, tends to reduce the amount ofygenetic variation
within the population.

It can, however, increase variation within the speciesyas small isolated
populations may develop characteristicSyatypicaliof thesmain population
(i.e. become more widely divergent from the parent’population).

As the drift may cause drastic change™im,the gene pool of resulting
population compared to the original one, which in turn in due course of

time may leads to origin of\mew races/ species.
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