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Introduction
Gametic phase disequilibrium, also known as linkage 
disequilibrium, is a phenomenon in genetics where certain 
combinations of alleles occur more frequently in a population 
than would be expected by chance. This occurs because 
certain alleles on different loci are physically linked on a 
chromosome and are therefore more likely to be inherited 
together. In other words, the occurrence of one allele affects 
the likelihood of the occurrence of another allele at a different 
locus. This phenomenon can have significant implications for 
population genetics and evolutionary biology. For example, if 
a beneficial mutation arises in a population and is located close 
to another beneficial mutation on the same chromosome, these 
two mutations may be inherited together more frequently than 
would be expected by chance. This means that the frequency 
of both beneficial mutations in the population will increase 
more rapidly than if they were on different chromosomes [1].

Conversely, gametic phase disequilibrium can also impede the 
spread of beneficial mutations. If a beneficial mutation arises 
on one chromosome and is physically linked to a deleterious 
mutation on another chromosome, these mutations may be 
inherited together more frequently than would be expected by 
chance. This means that the frequency of the beneficial mutation 
may be slowed by the presence of the deleterious mutation. In 
addition to its implications for evolution and population genetics, 
gametic phase disequilibrium has important applications in 
genetic mapping and association studies. By analyzing the patterns 
of gametic phase disequilibrium in a population, researchers can 
identify regions of the genome that are likely to be physically 
linked and may contain genes or mutations that contribute to a 
particular phenotype or disease [2].

Despite its importance, gametic phase disequilibrium can 
be challenging to study because it depends on the history of 
recombination events in a population. However, advances in 
genomic sequencing and statistical modeling have allowed 
researchers to gain a better understanding of the patterns and 
dynamics of gametic phase disequilibrium. Gametic phase 
disequilibrium is a complex phenomenon in genetics that 
can have significant implications for evolution, population 
genetics, and genetic mapping. Further research into the 
mechanisms and dynamics of gametic phase disequilibrium will 
likely provide new insights into the processes that shape genetic 
variation and contribute to complex traits and diseases [3].

Gametic Phase Disequilibrium (GPD) is a phenomenon that 
occurs when the frequency of certain alleles at different 
loci in a population deviates from the frequency expected 
under Hardy-Weinberg equilibrium. In other words, it is the 
non-random association of alleles in gametes that can lead 
to the departure from expected genotype frequencies. To 
better understand GPD, let's first review Hardy-Weinberg 
equilibrium. This principle describes the relationship between 
allele and genotype frequencies in a population that is not 
evolving, and assumes that the population is large, randomly 
mating, and free from mutation, migration, and selection. 
Under these conditions, the allele frequencies in the population 
are stable and can be predicted by the allele frequencies at the 
same loci in the gametes produced by the population.

However, in reality, many populations do not meet these 
assumptions, and GPD can occur when certain alleles are found 
together in gametes more often than expected by chance. This 
can happen due to several reasons, such as physical linkage, 
genetic drift, or natural selection. When GPD occurs, it can 
lead to deviations from Hardy-Weinberg equilibrium and can 
have important consequences for population genetics and 
evolution. One example of GPD is physical linkage, where 
alleles on different loci are physically close to each other on a 
chromosome and are inherited together more frequently than 
expected by chance. This can result in an over-representation 
of certain genotypes in the population, such as those with 
specific combinations of alleles. For example, if there are two 
loci, A and B, and A has alleles A1 and A2, and B has alleles B1 
and B2, individuals with the genotype A1B1 might be found 
more often than expected if the two loci were independent [4].

Another example of GPD is genetic drift, where chance events 
can cause certain alleles to become more or less frequent in 
a population. This can lead to certain alleles being found 
together in gametes more often than expected by chance. 
For example, if a small population has a high frequency of 
a rare allele, it can become more common in the population 
over time, and alleles that are physically linked to it can also 
increase in frequency.

Finally, natural selection can also cause GPD when certain 
combinations of alleles are favored or disfavoured in a 
population. For example, if a certain genotype is associated 
with a higher fitness, it might become more common in the 
population, and alleles that are physically linked to it might 
also increase in frequency [5].
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