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ABSTRACT 

 
In the present study we collected seven blood samples from patients infected with M. 
pneumonia.Genomic DNA was isolated from these blood samples and specific primers 
were designed for p1 gene coding for cytadhesin protein P1 of the M. pneumonia. The 
amplified product was cloned into pTZ57R/T cloning vector and transformed into E. coli 
strain DH5α. Plasmid was isolated from the transformed cells, digested and checked for 
gene product release. Also, colony PCR was used to confirm the cloning and 
transformation. The released gene product was eluted and sequenced.  The obtained 
sequence was 99% matching with a part of p1 gene available in the public nucleotide 
date base. In conclusion, this report describes a genomics-based PCR that provided 
rapid detection of M. pneumoniae. This PCR assay was developed for testing blood 
specimens suspected to harbor M. pneumoniae and is highly sensitive. 
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INTRODUCTION 

 

Mycoplasmas,members of the class 
Mollicutes are the smallest free living 
organism and unique species of 
bacteria1.They are characterized by their 
small genomes of single circular 
chromosome, low GC content and the 
permanent lack of a cell wall2.Lack of cell 
wall, inability to grow in simple media and 
resistance to penicillium is the major 
difference between mycoplasmas and other 
bacteria3.Mycoplasma can detect in various 
micro environments such as blood, tissue 
fluid, urine, saliva and bone marrow. 
Therefore mycoplasma can cause pneumonia 
responsible of trachiobronchitis, 
bronchitis,and less severe upper respiratory 
tract infections in children as well as young 
adults4, 5. M. pneumoniae is one of the most 
common causes of pneumonia worldwide6. 
Most widely available methods for M. 
pneumoniae diagnosis are culture methods 
and serology; however, there is no single 
standard for its laboratory diagnosis. Culture 
method can take several weeks and 
serological method takes two to four weeks 
which depends on antibody or acute and 
convalescent serumsamples7. PCR 
techniques are very sensitive and more rapid 
than culture or serology for detection of acute 
M. pneumoniae infections but are less widely 
available8.Much of the information about 
metabolic properties of M. pneumoniae has 
been through annotation of its genome and 
direct identification of the genes coding for 
metabolic pathways enzyme9.The p1 adhesin 
gene is codes for cytadherence, necessary 
for colonization and infection of host cells by 
M. pneumonia10. In this study we applied the 
Development of molecular-based testing such 
as the PCR assay for the detection of M. 
pneumoniae. The sensitivity was confirmed 
by cloning and sequencing of the PCR 
product. 
 

MATERIALS AND METHODS 
 

DNA Isolation and PCR 
DNA was isolated from blood sample using 
Qiagen DNA Mini Kit as per the 

manufacturer's instructions. The  PCR was 
performed using the following conditions: 
complete denaturation (95°C for 3 min), 
followed by 30 cycles of amplification (94°C 
for 30 sec, 55°C for 30 sec and 72°C for 1 
min) and the final elongation step (72°C for 2 
min). PCR products were separated on 1 % 
Agarose gel. 
 
Cloning 
The PCR product was eluted from the gel and 
cloned in ready to ligate cloning vector 
(pTZ57R/T) as per manufacturer's 
instructions. The positive clones were picked 
from antibiotic plate and colony PCR was 
performed for confirmation of cloning.  
 
Plasmid Isolation and Digestion 
From the transformed cells Plasmid was 
isolated by alkaline lysis method11and 
electrophorized on 1% Agarose gel. The 
purified plasmid was subjected to restriction 
digestion using BamH1 and EcoR1. The 
release of the gene product was checked on 
1% agarose gel. 
 
Sequencing and Data Analysis 
The released gene product was eluted from 
the gel and sent for sequencing at Eurofins, 
Bangalore. The obtained DNA sequence was 
compared to GenBank sequences for 
identification. 
 

RESULTS AND DISCUSSION 

 
Pneumonia caused by Mycoplasma 
pneumoniaehas been difficult to diagnose 
because of both clinical and laboratory 
diagnostic problems of its identification. In 
this study, species specific primers were 
designed for the p1 gene ofM. pneumoniae 
coding for cytadhesin protein using Primer 3 
Software. The designed primers were 
validated initially in silico and subsequently in 
wet lab. The primers were found to produce 
~1000 bpampliconas shown in the figure 
1.We tested seven blood samples in which 
only 3 samples showed the positive bands.
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Figure 1 
PCR amplification of the p1 gene by specific primers a) 

(M- 500 bp ladder, Lane 1, 2, 3-Blood Samples, 4- Negative control) 
 

 
 
The PCR Product was eluted and ligated to cloning vector (pTZ57R/T). The ligated plasmid was 
transformed in to DH5α and the white colonies were cultured in Ampicillin containing LB broth. The 
Plasmids was isolated from the transformed cells and checked on 1% Agarose gel (Figure 2).   
 

Figure 2 
Plasmid isolated from the transformed bacterial cells 

   

 
 
The purified plasmid was subjected to double restriction digestion using BamH1 and EcoR1. The 
restricted product was checked on 1% Agarose gel and the release of the gene product was 
visualized (Figure 3). 
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Figure 3 
Restriction digestion of ligated plasmid using BamH1 and EcoR1 

 

 
 
The released gene product was eluted from the gel and sequenced for identification. The 
sequence was compared to Gen Bank sequences which showed 99% similarity with 
corresponding gene (p1) as determined by BLAST (http://blast.ncbi.nlm.nih.gov/Blast.cgi). The N-J 
tree with branch length was plotted using ClustalW sequence alignment (http://align.genome.jp/), 
showing the relationship of p1 gene among the closest M.pneumoniaestrains in the NCBI 
database (Figure 4). 
 

Figure 4 
A tree plot constructed with the NJ method using sequence of the p1 gene 

 

 
 

It has been realized for quite some time that the detection of M. pneumoniaeis greatly enhanced 
by the use of the PCR methodology. In our study this method was found to be twice as sensitive 
as culture, and as expected for a PCR procedure, it is extremely rapid, especially when compared 
to the speed of culture. Rapid etiologic diagnosis of these infections should allow initiation of 
proper antibiotic treatment, resulting in a reduced antibiotic pressure. In future, availability of the 
complete genome sequence of these pathogens will provide an alternative approach for 
identification of novel targets for new antimicrobial therapies12. 
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