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Population genetics

Population genetics is a subfield of
genetics that deals with genetic

differences within and between

populations, and is a part of evolutionary.

biology. Studies in this branch of biology
examine such phenomena as adaptation,

speciation, and population structure.!!!

Population genetics was a vital ingredient

in the emergence of the modern
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evolutionary synthesis. Its primary

founders were Sewall Wright, J. B. S.
Haldane and Ronald Fisher, who also laid

the foundations for the related discipline
of guantitative genetics. Traditionally a

highly mathematical discipline, modern
population genetics encompasses
theoretical, lab, and field work. Population
genetic models are used both for
statistical inference from DNA sequence

data and for proof/disproof of concept.l2!

What sets population genetics apart today
from newer, more phenotypic approaches

to modelling evolution, such as
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evolutionary game theory and adaptive

dynamics, is its emphasis on genetic

phenomena as dominance, epistasis, the

degree to which genetic recombination

breaks up linkage disequilibrium, and the

random phenomena of mutation and

genetic drift. This makes it appropriate for

comparison to population genomics data.

History

Population genetics began as a
reconciliation of Mendelian inheritance

and biostatistics models. Natural selection

will only cause evolution if there is enough
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genetic variation in a population. Before

the discovery of Mendelian genetics, one

common hypothesis was blending

inheritance. But with blending inheritance,

genetic variance would be rapidly lost,
making evolution by natural or sexual
selection implausible. The Hardy—

Weinberg_principle provides the solution to

how variation is maintained in a
population with Mendelian inheritance.
According to this principle, the frequencies
of alleles (variations in a gene) will remain
constant in the absence of selection,
mutation, migration and genetic drift.[3!
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Hardy-Weinberg
principle

This article includes a list of general references,

but it remains largely unverifi Learn more

In population genetics, the Hardy-

Weinberg principle, also known as the
Hardy—Weinberg equilibrium, model,
theorem, or law, states that allele and
genotype frequencies in a population will

remain constant from generation to
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generation in the absence of other

evolutionary influences. These influences

include genetic drift, mate choice,
assortative mating, natural selection, sexual

selection, mutation, gene flow, meiotic

drive, genetic hitchhiking, population

bottleneck, founder effect and inbreeding.
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Hardy—Weinberg proportions for two alleles: the
horizontal axis shows the two allele frequencies p and
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g and the vertical axis shows the expected genotype
frequencies. Each line shows one of the three
possible genotypes.

In the simplest case of a single locus with
two alleles denoted A and a with
frequencies f{A) = p and f(a) = q,
respectively, the expected genotype

frequencies under random mating are
fTAA) = p? for the AA homozygotes,
flaa) = g* for the aa homozygotes, and
flAa) = 2pq for the heterozygotes. In the

absence of selection, mutation, genetic
drift, or other forces, allele frequencies p
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and g are constant between generations,
so equilibrium is reached.

The principle is named after G. H. Hardy

and Wilhelm Weinberg, who first

demonstrated it mathematically. Hardy's
paper was focused on debunking the then-
commonly held view that a dominant allele

would automatically tend to increase in
frequency; today, confusion between
dominance and selection is less common.
Today, tests for Hardy—Weinberg genotype
frequencies are used primarily to test for
population stratification and other forms

of non-random mating.
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Population genetics

Population genetics is a subfield of
genetics that deals with genetic

differences within and between

populations, and is a part of evolutionary.

biology. Studies in this branch of biology
examine such phenomena as adaptation,

speciation, and population structure.!!!

Population genetics was a vital ingredient

in the emergence of the modern
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evolutionary synthesis. Its primary

founders were Sewall Wright, J. B. S.
Haldane and Ronald Fisher, who also laid

the foundations for the related discipline
of guantitative genetics. Traditionally a

highly mathematical discipline, modern
population genetics encompasses
theoretical, lab, and field work. Population
genetic models are used both for
statistical inference from DNA sequence

data and for proof/disproof of concept.l2!

What sets population genetics apart today
from newer, more phenotypic approaches

to modelling evolution, such as
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evolutionary game theory and adaptive

dynamics, is its emphasis on genetic

phenomena as dominance, epistasis, the

degree to which genetic recombination

breaks up linkage disequilibrium, and the

random phenomena of mutation and

genetic drift. This makes it appropriate for

comparison to population genomics data.

History

Population genetics began as a
reconciliation of Mendelian inheritance

and biostatistics models. Natural selection

will only cause evolution if there is enough
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genetic variation in a population. Before

the discovery of Mendelian genetics, one

common hypothesis was blending

inheritance. But with blending inheritance,

genetic variance would be rapidly lost,
making evolution by natural or sexual
selection implausible. The Hardy—

Weinberg_principle provides the solution to

how variation is maintained in a
population with Mendelian inheritance.
According to this principle, the frequencies
of alleles (variations in a gene) will remain
constant in the absence of selection,
mutation, migration and genetic drift.[3!
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Hardy-Weinberg
principle

This article includes a list of general references,

but it remains largely unverifi Learn more

In population genetics, the Hardy-

Weinberg principle, also known as the
Hardy—Weinberg equilibrium, model,
theorem, or law, states that allele and
genotype frequencies in a population will

remain constant from generation to
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generation in the absence of other

evolutionary influences. These influences

include genetic drift, mate choice,
assortative mating, natural selection, sexual

selection, mutation, gene flow, meiotic

drive, genetic hitchhiking, population

bottleneck, founder effect and inbreeding.
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Hardy—Weinberg proportions for two alleles: the
horizontal axis shows the two allele frequencies p and
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g and the vertical axis shows the expected genotype
frequencies. Each line shows one of the three
possible genotypes.

In the simplest case of a single locus with
two alleles denoted A and a with
frequencies f{A) = p and f(a) = q,
respectively, the expected genotype

frequencies under random mating are
fTAA) = p? for the AA homozygotes,
flaa) = g* for the aa homozygotes, and
flAa) = 2pq for the heterozygotes. In the

absence of selection, mutation, genetic
drift, or other forces, allele frequencies p


https://en.m.wikipedia.org/wiki/Allele
https://en.m.wikipedia.org/wiki/Homozygote
https://en.m.wikipedia.org/wiki/Heterozygote
https://en.m.wikipedia.org/wiki/Genotype_frequencies

and g are constant between generations,
so equilibrium is reached.

The principle is named after G. H. Hardy

and Wilhelm Weinberg, who first

demonstrated it mathematically. Hardy's
paper was focused on debunking the then-
commonly held view that a dominant allele

would automatically tend to increase in
frequency; today, confusion between
dominance and selection is less common.
Today, tests for Hardy—Weinberg genotype
frequencies are used primarily to test for
population stratification and other forms

of non-random mating.


https://en.m.wikipedia.org/wiki/G._H._Hardy
https://en.m.wikipedia.org/wiki/Wilhelm_Weinberg
https://en.m.wikipedia.org/wiki/Dominance_(genetics)
https://en.m.wikipedia.org/wiki/Population_stratification
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