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Chapter 9

PHYLOGENETIC ANALYSIS: A BRIEF OVERVIEW

Kurtuluş ÖZGİŞİ1

 ඡBasis of Phylogenetics
Phylogenetics is the science of estimating and analyzing evolutionary relation-

ships of life on Earth. Initially, phylogenetic relationships of living organism were 
constructed using morphological data. The phenotype is the genetic information’s 
result (1). This genetic information pass on to the next generation and offspring 
that similar to parent occurs. Although phenotype is the results of proteins, RNA, 
DNA and their interacts with the environment, the function of some genetic ma-
terials, such as introns, are still not entirely clear. Because of the technological 
advances, molecular data are widely used to estimate phylogenetic relationships 
among organism (2).

In molecular systematic studies, proteins and DNA are the two molecules which 
have been mostly used. Since both of these molecules are heritable, they are assumed 
that they contain phylogenetic information in a linear array (3). DNA has a double 
helix which have two antiparallel polynucleotide strands which consists of deoxyri-
boses with a phosphodiester linking each 5’ carbon with the 3’ carbon of the next 
sugar (Fig. 1.). On each sugar, one of the four bases, adenine (A), or guanine (G) (the 
purines); thymine (T) or cytosine (C) (the pyrimidines), is linked to the 1’ carbon. 
Hydrogen bonds between bases results in the two DNA strands binding together (4).

A nucleotide sequence of an organism is represented by four letters. Each tree 
bases a code for a specific amino acid (5). During duplication, the DNA polymerase 
can occasionally include a non-complementary nucleotide. Also environmental 
factors, such as UV light, can cause damage on the bases. In such cases, DNA 
strand can be chemically modified (6). When repair mechanism of genetic material 
miss these damages, the point mutation occurs. At the third codon position, point 
mutation rarely make a change in an amino acid whereas damage at first codon 
position mostly results in an amino acid change. Mutations that do not result in 
amino acid changes are called silent or synonymous mutations (7).
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Fig. 7. A sample for phylogenetic tree based on Bayesian analysis. The posteri-
or probabilities are indicated on the nods.
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