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Introduction 
 

Phylogenetic analysis is important to study the genetic relationship among the identified species 

with other close related species. It has been reported that phylogentic analysis using DNA sequences is 

considered as powerful tool in molecular approach to study the genetic relationship among the species 

compared to Random Amplified Polymorphisms of DNA (RAPD) (Norazila et al., 2000). Phylogenetic 

inference from 16S rDNA gene shown by previous studies suggests the ability of such gene to correlate 

the relationship between morphology and genetics (Clouse et al., 2005). 

In this study, the isolates have been streaked on skim milk agar (SMA) for protease production. 

Later, each isolate was identified it’s morphological, physiological and 16S rDNA gene sequence. For 

further characterization of bacteria, a phylogenetic analysis was constructed based on comparison of 16S 

rDNA sequence. 

 

Material and Methods 
 

Soil and water samples were taken from the point of outflow of the La hot spring, Besut, 

Terengganu for preparation of initial cultures. The bacterial strains were screened for their ability to 

produce protease by streaking on skim milk agar (SMA). A clear zone of skim hydrolysis gave an 

indication of protease producing organisms. The pure isolated bacteria were then identified based on 

cellular morphology, biochemical and 16S rDNA gene. 

The phylogenetic tree was constructed based on the comparison of 16S rDNA sequence of the 

isolates with other strains that were extracted from GeneBank database (http://www.ncbi.nlm.nih.gov). 

Multiple sequence alignment for forward reaction sequences was done using ClustalX program (version 

1.83) and subsequently constructed the neigbour joining (NJ) tree. TreeView (Win32) version 1.6.6 was 

used to display and edit the constructed phylogenetic tree. 

 

Results and Discussion 
 

16S ribosomal DNA (rDNA) has been used for more than a decade to analyze evolutionary 

relationship between organisms. rDNAs are ancient molecules, functionally constant, universally 

distributed and moderately well conserved across broad phylogenetic distance (Woose, 1998). Currently, 

the traditional taxonomic method for bacterial identification based on morphological, physiological and 

biochemical characters accompanied by DNA-based methods like DNA-DNA hybridization, RFLP and 

sequencing of 16S rDNA genes (Grimont et al., 1996; Hartung, 1998). In this paper, we have furthered 

investigated the genetic relationship of bacterial strains zA1 and zA2 that have potentilally producing 

thermostable protease with other bacterial species based on PCR amplified 16S rDNA gene sequences.  

  In this paper, it is found that strain A1 shares the same sequence with Bacillus subtilis 

whereas A2 is closely related to Bacillus licheniformis with the close percentage about 90-99%. 

Previously, both isolates were characterized morphologically and biochemically as shown in Table 1. A 

homology search for 16S rDNA sequences of both strains have been performed with NCBI GenBank 

database.  
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Table 1: Biological characteristics of isolates A1 and A2. 

 
Characteristics B. subtilis A1 B. licheniformis A2 

Morphology  

Shape  

Gram stain 

Spore 

Motility  

 

            Rods 

+ve 

+ve 

+ve 

 

Rods 

+ve 

+ve 

+ve 

Biochemistry 

Oxidase 

Indole 

 

            +ve 

-ve 

 

-ve 

-ve 

 

Further characterization of isolate B. subtilis A1 and B. licheniformis A2 was done by 

constructing a phylogenetic tree based on comparison of 16S rDNA sequence. There were 20 bacterial 

species have been compared including two studied strains. 

 
From the result (Figure 1), both isolates, B. subtilis A1 and B. licheniformis A2 were found to be 

closely related to Stenotrophomonas sp. 1 2004 (AY563052). Interestingly, by using the main method of 

phylogenetic construction, neighbor joining (NJ), these two isolates have phylogenetically distant from 

other proteolytic producers. For example, alkaline serine protease (Stenotrophomonas sp. EU704762 and 

EU249963, Alcaligenes sp. DQ333287 and ECU0401), alkaline lipase (Acinetobacter sp. AJ812014, 

EF204257 and DQ295835) and cellulase (Acetobacter pasteurianus FM78869). Furthermore, the tree was 

rooted with a sequence of Bacillus sp. EU236733 and unidentified bacterium EU723271. This study is 

furthered for cloning and expression of thermophilic protease derived from B. subtilis A1 and B. 

licheniformis A2.   

 

  
Figure 1:  Phylogenetic tree showing the relationship between B. subtilis A1 and B. licheniformis A2 to 

other species. 

 

Conclusion 
 

Construction of phylogenetic trees in analyzing biological sequences of macromolecules conveys 

information regarding evolutionary relationship among a group of species. The phylogenetic tree was 

constructed to reveal the evolutionary relationship of B. subtilis A1 and B. licheniformis A2 with other 

species.  Interestingly, these two isolates have phylogenetically distant from other proteolytic producers 

showed that these isolated bacterial probably have different sequence to each other.  
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