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ABSTRACT:  

 I6s ribosomal RNA gene is present in all bacterial species and is a molecular marker used for identification 

of bacterial species. It has small 1500bp of genome which is quick, easy and efficient for different sequencing 

techniques. Traditional method of sequencing were laborious and 16s ribosomal RNA genes is useful in 

ascertaining in clinical relevance of different bacterial strains. This gene has a choice of conserved regions 

which are used to put side by side sequences across different taxas of bacteria. The 16s ribosomal RNA 

sequences are a vital part of the explanation of noval and poorly described organisms. It is also used for 

calculating the number of strains and to sequence the trumps phenotypes.  

  

INTRODUCTION:  

Currently, one of the major Goals of medical science and public health surveillance is fast and 

authenticated identification of infectious agents. After analyzing 16s ribosomal RNA sequence it is considered 

as the useful and highly truthful marker for identifying and classifying bacterial speceis. 16s ribosomal RNA 

gene is present within all bacteria and is full of nine erratic regions (Yuli et al., 2005). Identification and 

characterization of microbes by using number of sequencing technologies is the most important and key part 

of the research. To provide brief information of microbial diversity the sequencing technologies give scientists 

the ability to sequence the gene of the microbes present in different environments (Sabree et al., 2009). Rather 

than attempting to isolate a single organism in pure culture for more study, metagenomics play a key role in 

the direct isolation and examination of DNA from an environment (National Research Council., 2007).  

 Still there are traditional ways of identifying bacteria in clinical microbiology laboratory so gram staining, 

biochemical methods, culture methods are used for phenotypic study and isolation of organism. This way of 

identifying bacteria is considered as gold standard. However two draw backs have been noted in identifying 

bacteria by these methods. First, non-cultivable organisms e.g. Tropheryma whippelii cannot be identified by 

these methods. Unknown genes and species whose biochemical characteristics are unknown cannot be 

identified. After the DNA sequencing and polymerase chain reaction (PCR) methods the whole genome 

sequence of few bacteria is completed (Tombjf et al., 1997).  

 Assessing the genomic sequences of different species of bacteria it was showed that 16s ribosomal RNA 

(rRNA) gene is strongly enclosed in bacterial species and the species of same genera. Hence it is considered 

as a new gold standard for specifying bacteria. Construction of new customary phylogenetic trees on the basis 



 

of basic difference among species is used for classifying and reclassifying into new genera (Olsen et al., 1992), 

and of non-cultivable microorganisms are made possible (Olsen et al., 1993).   

Direct sequencing of Bacterial 16s Ribosomal RNA gene amplified through PCR amplification method is 

considered as new method of molecular identification. It has been found useful in in recognizing many sorts 

of bacteria (Bosshard et al., 2003; Cloud et al., 2002) and unidentified clinical bacterial detach (Drancourt et 

al., 2000). 16s rRNA gene sequencing is found appropriate for identifying the clinically notable bacterides 

species. Additionally, using 16s Ribosomal RNA gene sequencing as a standard, we have also explored slipup 

method with the biochemical plot and made it more suitable in order to more precise identification of an 

assembly of bacteria. In this study major goal is the comparison between the new and latest techniques of 

sequencing for identification with old, error prone and laborious techniques.  

  

DISCUSSION:  

Currently the main challenge in medical sciences is to characterize clinically poor bacterial strains 

(Banks et al., 2002).  

 

TABLE 1 (Clarridge et al., 2004)  

 Information provided by 16s RNA sequence analysis is the helpful in naming organisms. Genotypic 

information is clinically important but cause complex in naming the organisms. Different gold standard 

techniques such as PCR, Highly throughput sequencing, 454 sequencing were not able to characterized and 

distinguish between the different genera of bacteria. In 1980, in the lab of woes and other colleagues devised 

a new standard for bacterial identification. They hypothesized that phylogenetic relationship and all life forms 

can be determined by contrasting most conserved regions of gene code (Woes et al., 1985; Woes et al., 1987). 

These conserved regions sprung up with two candidates molecules namely 16s ribosomal RNA the small 

subunit and 23s large ribosomal subunit, most commonly used now a days is 16s ribosomal RNA. Preference 

of 16s ribosomal RNA over 23 RNA is due to its small genomic size that is 1500bp and the rate of mutation 

is high in 16s ribosomal RNA as compare to 23s ribosomal RNA. One set of primers that are nowadays used 

for metagenome analysis of bacterial communities is the PRK341F and PRK806R. They amplify the V3-v4 

region of the 16S and sequences can be found in all databases for 16S in identification (Kwon et al., 2004).  

  



 

 There are so called BLOT SPOT which show the greatest degree of mutation in his region is hyper variable 

region in all bacterial species, (Tortoli et al., 2003; Ueda et al., 1999). 16s ribosomal RNA has also ability to 

target many antimicrobial agents.  

These features make this region a first choice for the determination of phylogenetic relationship. As 16s 

ribosomal RNA is present in ubiquitous and so the phylogenetic distances can be measure among all bacterial 

species. In general the composition of the 16s ribosomal RNA gene across different texa allows for the 

differentiation among different organisms.  

 

 Universal phylogenic tree based 16s ribosomal RNA gene sequence compression. This tree was constructed 

by using mega7 software by neighbor joining method to study the genomic distances between all life forms. 

For the any unknown sequence of morphological biochemical markers showed no similarity this means the 

sequencing has trump the phenotype impact. For this purpose, genotyping is the best solution which confirms 

the identification of bacterial strains (Clarridge et al., 2004).  

 Due to evolution every other day new bacterial strains arise which don’t fit in the genera or texa of bacterial 

strains by using 16s ribosomal RNA one can group the naval organisms by sequence comparison which relate 

to the new group (Clarridge et al., 2004).  

FUTURE PROSPECTIVE:  

By the availability of bacteria DNA sequencing technique larger data bases and easy to use kits and 

different online software will made this technique a competitive alternative in bacterial strains identification 

and characterization.  

  



 

 Another recent approach is the use of DNA chip technology might enable 16s ribosomal RNA sequencing to 

be part of the normal clinical test replacing the traditional biochemical tests. In this method the chip is 

constructed by up-to-the-minute technologies, for example a high density of oligonucleotides arrays on a chip 

with oligonucleotides representing the 16s ribosomal sequence of bacteria (Clarridge et al., 2004).  

By this technique bacterial growth is detected in blood and urine samples measurements of antibiotic 

concentration and antibiotic resistance (Woo et al., 2002).  

DRAW BACK AND CONCLUSION:  

Where the 16s ribosomal RNA has advantages it has drawback that we cannot neglect. One of the 

major drawback of 16s ribosomal RNA is communication difficulty as well as naming the sequences in 

significance ways. Secondly, it is very difficult to fully communicate to clinical collages. And for the 

sequencing of 16s ribosomal RNA you need accurately grouped organisms foe further study and it’s a very 

difficult task. It is very cost effective, labor extensive, and we need expertise as well. We conclude from all 

these review is that 16s ribosomal RNA will prove to be an emerging gold standard in identification and 

characterization of bacterial strains.  
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