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Abstract— Background; The principle of distance methods is that when we know the evolutionary distances between each pair of 

taxa, the average number of substitutions per site in a DNA sequence, then these distances will lead to a phylogenetic tree. To do so 
we need to calculate the proportion of traits that differ between two taxa and measure their pairwise distance. There are several 
methods for estimating these numbers. Aim of study; for evolutionary purposes, pairwise distance is usually measured by the number 
of nucleotide or amino acid substitutions between two taxa. Here we discussed different distance methods to reveal their advantages 
and disadvantages and to understand their usability. Material and methods; Most of the well-known pairwise distance methods were 
studied. The methods were divided into three categories of nucleotide substitutions, amino acid substitutions and synonymous and 
nonsynonymous substitutions. The methods were further discussed using these quantities to compute the proportion of synonymous 
and nonsynonymous nucleotide differences per synonymous and nonsynonymous DNA and amino acid sites. Results; the methods 
used to estimate the number of amino acid substitutions are generally similar to those used for estimation of nucleotide substitutions 
except that there are 20 different states for amino acid substitutions and there are only 4 different states for nucleotide substitutions. 
All mentioned and discussed distance measures can be computed for both amino acid and nucleotide sequences as well as synonymous 
and nonsynonymous substitutions. The overall method is based on the calculation of number of substitutions occurred between each 
pair of comparing sequences. Conclusion; the results suggest that evolutionary distances are useful methods for studying molecular 
evolution and are useful for phylogenetic reconstruction and estimation of divergence times between different taxa. However; 
choosing the best distance method depends on the purpose of phylogenetic inference, the number of data used, amount of nucleotide 
substitutions per site, amount of transition/transversion ratio, frequencies of nucleotides or amino acids. Finally, to avoid large 
standard errors it is suggested to use genes that evolve more slowly or to use amino acid sequences rather than nucleotide sequences 
when a coding region of DNA is examined. 
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