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Allele frequency is the relative frequency of an 

allele at a particular locus in a population (Gillespie 

et al., 2004). It is the basis of all population genetic 

analyses. Two parameters of allelic frequencies are 

special indicators: the major allele frequency when it 

comes to STR loci and the minor allele frequency 

when it comes to SNPs and other biallelic loci. The 

fluctuations of allele frequencies within and among 

populations have evolutionary significance, where 

selective pressure seeks to eliminate deleterious 

alleles, by favoring new genetic variants which bring 

an adaptive advantage. These effects of selection can 

directly modify major and minor allele frequencies 

by affecting the allele’s distribution. In the cases of 

adaptively neutral loci, genetic drift has a significant 

role on the distribution of allelic frequencies. 

The importance of major and minor allele 

frequencies in genetic diversity estimation were 

subjects of various studies (De la Cruz & Raska, 

2014; Kaur et al., 2014; Engelsma et al., 2013).  

 

 

Major and minor allele frequencies are one of 

indicators of genetic diversity and polymorphism at 

the observed locus within a wildlife populations and 

varieties (Singh et al., 2013). Serre and Pääbo (2004) 

observed the change of allelic frequencies at >350 

microsatellites as evidence of gradients of human 

genetic diversity within and among continents. SNP 

alleles with extremely low frequencies are often 

associated with increased susceptibility to various 

diseases (Kido et al., 2018; Park et al., 2011; Cross et 

al., 2010). 

Of course, when it comes to SNP markers and other 

biallelic loci, a simple ratio between minor and major 

allele frequencies may be worthwhile indicator of 

distribution of allele frequencies at given locus. 

Similarly, in the case of microsatellite markers and 

other multiallelic loci, the relation between the allele 

frequency, under the assumption of equal frequencies 

of all detected alleles at given locus and major allele 

frequency could be indicator of allele frequencies 

distributions and genetic diversity as well. Pojskic and 

Kalamujic (2015) discuss the practical applications of 

such approach in the analysis of feral populations of 

brown trout in the Neretva river and its tributaries as a 

model. 

In accordance with the above we propose index of 

major allele frequency (iMAF) as simple measure of 

distribution of allele frequencies at given locus and 

serve as one of the indicators of genetic diversity. It is 

expressed as IfM =(1/AN)/fM, where AN  is the number 

of the detected alleles  and   fM  is  the  frequency  of 
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Figure 1. Presentation of iMAF R script code 

 

major allele at the given locus. The range of this 

index is 0-1, where 0 represents absence of 

polymorphism at a locus, while 1 indicates the 

absence of major allele and that all the alleles have 

the same frequency. A Z-score of P<0.01 is 

considered as statistically significant. Indices with 

values close to 0 have a bad prediction, and those 

close to 1 have a better prediction in terms of 

distribution of allele frequencies of a given locus in 

the observed population. A higher value of the index 

indicates a better genetic potential of the given 

population in terms of diversity. The above mentioned 

calculations can be made using iMAF R script (Figure1)  

http://www.ingeb.unsa.ba/popgen/R/imaf/imaf.html within 

R version 3.5.1. (R Core Team, 2013). After 

introducing the input data  (stored  as  csv  file)  and 

 

Figure 2. Format of input data (Loc–locus; fM-

major allele frequency; An – number of alleles) 
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Figure 3. View of RStudio console with results  

 

 

Figure 4. Format of output results (Loc- locus; fM–

major allele frequency; An–number of alleles at 

given locus; k–frequency according to assumption 

that all detected alleles at given locus have same 

value; iM–index of major allele frequency; P–P 

value for index of major allele frequency)  

 

executing R code, script creates two files. The first 

one is textual file with the result of calculation 

(Figure 4) and the other is graphic file which 

contains barplot graph (Figure 5).  

This approach is applicable to haplotype frequencies 

as well, where fM is major haplotype frequency and 

AN is number of detected haplotypes.  

The iMAF was tested using genotype profiles from 

Bosnian and Herzegovinian reference STR database 

(Pilav et al., 2017; 15 autosomal STR loci, 1000 

individuals) as   input  data   (Figure 2).  The    index 

 
Figure 5. View of index of major allele frequency plot 

 

shows that the major allele frequency of TPOX locus 

has statistically significant higher proportion than 

expected assuming equal frequencies of all the 

detected alleles at a given locus (Figure 3, Figure 4, 

Figure 5). This indicates that the most frequent allele 

has a tendency to increase its presence in the 

population, which may results in the loss of alleles 

with smaller frequencies. 

We can conclude that the index of major allele 

frequency certainly can enabled additional overview 

of the distribution of allelic frequencies of a given 

locus indicating possible ways of changing the 

frequency. It can help  to  predict  current  and  further 
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genetic status of wildlife population or agricultural 

variety. 
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