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                                                                    ABSTRACT 

 

In this study, we investigated the potential use of the XRCC6 gene in the construction of phylogenetic trees used to 

visualise evolutionary relationships among species. XRCC6 gene is an important evolutionarily conserved gene that 

plays a role in DNA repair processes [1,2]. The phylogenetic tree constructed with the XRCC6 gene using the Neighbour-

Joining (NJ) algorithm was compared with the phylogenetic tree previously constructed with the Unweighted Pair Group 

Method with Arithmetic Mean (UPGMA) algorithm using mtDNA sequences. As a result of the comparison, it was 

observed that the trees constructed by both algorithms overlapped to a great extent in terms of topological similarity, 

support values of branches and species position. These findings indicate that XRCC6 gene can be used as a reliable 

genetic marker in phylogenetic analyses. The use of XRCC6 gene in phylogenetic analyses may contribute to a more 

comprehensive and accurate understanding of evolutionary relationships. 
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INTRODUCTION 

Phylogenetic trees are important tools used to visualise evolutionary relationships between species [3]. These trees are 

constructed using genetic data and analysed with various algorithms. In recent years, mitochondrial DNA (mtDNA) 

analyses have formed the basis of phylogenetic studies [4]. However, the discovery of new gene candidates and the use 

of these genes in phylogenetic analyses can contribute to a more comprehensive understanding of evolutionary 

relationships. In this study, the use of XRCC6 gene as a potential candidate in phylogenetic tree drawing was examined. 

XRCC6 gene is an important gene involved in DNA repair processes and attracts attention with its evolutionarily 

conserved features [1,2]. In our study, the phylogenetic tree constructed with the Neighbor-Joining (NJ) algorithm using 

the XRCC6 gene was compared with the UPGMA tree previously constructed with mtDNA analyses. This comparison 

aims to evaluate the usability of the XRCC6 gene in phylogenetic analyses. 

 

 

 MATERIALS AND METHODS 

Collection of genomic data  

The XRCC6 gene used in this study was obtained from the NCBI database. The gene sequences were selected for comparative analyses between various species. 

All sequences in the database were subjected to quality control and the appropriate sequences were used for phylogenetic analysis. 

Phylogenetic tree construction  

Two different algorithms were used for phylogenetic analysis: 

1. UPGMA (Unweighted Pair Group Method with Arithmetic Mean) [5]: This algorithm represents the phylogenetic tree previously constructed using mtDNA 

sequences. UPGMA visualises the relationships between species by calculating evolutionary distances [6]. 

2. Neighbour-Joining (NJ) [7]: This tree, constructed using the XRCC6 gene, determines relationships between species in a way that minimises evolutionary 

distances [8]. The NJ algorithm is known as a particularly fast and efficient method [9]. 

Phylogenetic trees for both algorithms were constructed using MEGA11 [10] software. Bootstrap analyses were performed to evaluate the accuracy of the trees and 

the reliability of each branch was indicated by percentage values. 

Comparison and evaluation 

The NJ tree and the UPGMA tree, which was previously generated by mtDNA analyses, were compared visually and statistically. The criteria used for comparison are 

as follows: 

 Topological similarity: Similarity of the general structure of trees [11]. 

 Support values of branches: Similarity of branches with high support values in both trees. 

 Position of species: Whether the species are in the same groups in both trees. 
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FINDINGS 

The first phylogenetic tree (Figure 1) was constructed with the UPGMA algorithm and the General Time Reversible (GTR) model using mtDNA sequences. In this tree, 

the evolutionary relationships between primates such as Homo sapiens, Pan troglodytes and Gorilla gorilla are clearly seen. The UPGMA tree shows close evolutionary 

relationships between species, with branches having high support values. In the UPGMA tree, the group "apes" (humans, chimpanzees, gorillas, orangutans [12]) is 

clearly separated by high support values. Likewise, the "OWM" (Old World monkeys [13]) and "NWM" (New World monkeys [14]) groups are also separated by high 

support values. The cladogram shows that mtDNA sequences accurately reflect evolutionary affinities. 

The second phylogenetic tree (Figure 2) was constructed with the Neighbor-Joining- General Time Reversible (GTR)+G model algorithm using the XRCC6 gene. Similar 

evolutionary relationships are observed in this tree. Species such as Homo sapiens, Pan troglodytes and Gorilla gorilla show similarly close evolutionary relationships. 

In the Neighbour-Joining tree, the "apes" group is clearly separated. Likewise, the "OWM" and "NWM" groups are also separated by significant support values. This 

phylogram shows the usability of the XRCC6 gene in phylogenetic analyses. 

Figure 1. mtDNA sequences generated in MEGA11 [10] using the UPGMA algorithm using mtDNA sequences. 

 

Figure 2. XRCC6 gene sequences were generated in MEGA11 [10] using the Neighbor-Joining algorithm using sequences. 

 

DISCUSSION AND CONCLUSION 

This study examined the utility of the XRCC6 gene in phylogenetic analyses and demonstrated that this gene is a reliable genetic marker. The Neighbor-Joining tree 

constructed using the XRCC6 gene gave similar results to the UPGMA tree constructed using mtDNA sequences. This indicates that the XRCC6 gene is a candidate 

gene region for phylogenetic analyses. 
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