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Abstract: Tuberculosis (TB) is an infectious bacterial disease caused by Mycobacterium tuberculosis. Diagnostics 

methods includes Serological, Radiological and Microbiological investigations. The current study was done on the dual 

targets i.e. IS6110 and mpb-64 for the characterization of tuberculosis in 25 cases with the usage of Nested PCR, and 

Conventional PCR. 12 patients were negative and 13 were positive for Tuberculosis PCR. Further it was observed that 

out of 13 positive patients all gave positive target amplification for IS6110 gene whereas only 5 of them were observed 

positive for mpb64. Thus IS6110 is a better molecular marker for the PCR reaction when used in routine diagnosis. 
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INTRODUCTION  

Mycobacterium tuberculosis (MTB) is a 

pathogenic bacterial species in the 

family Mycobacteriaceae and the causative agent of 

most cases of tuberculosis (TB). M. tuberculosis is 

genetically diverse, which results in significant 

phenotypic differences between clinical isolates [1]. 

Different strains of M. tuberculosis are associated with 

different geographic regions. However, phenotypic 

studies suggest that strain variation never has 

implications for the development of new diagnostics 

and vaccines. Microevolutionary variation does affect 

the relative fitness and transmission dynamics of 

antibiotic-resistant strains [2-4]. Diagnosis of 

tuberculosis is made thorough clinical history, including 

symptoms, and performing a physical examination [5]. 

Tests include special blood tests and a tuberculin skin 

test, which can detect if a person has been infected with 

the Mycobacterium tuberculosis bacterium or has had a 

vaccination for tuberculosis [6]. Lesions in the lungs 

that are due to tuberculosis may also be seen on a chest 

X-ray. These tests cannot detect if the infection has lead 

to active tuberculosis. Diagnosis of tuberculosis can be 

delayed or overlooked because there may be no 

symptoms. Molecular approaches targeting different 

markers is of utmost significance [7,8]. IS6110 was first 

described by Thierry et al. IS6110 gene - IS6110 is an 

insertion sequence element found exclusively within the 

members of the Mycobacterium tuberculosis complex 

(MTBC), and because of this exclusivity, it has become 

an important diagnostic tool in the identification of 

MTBC species [9]. IS6110 is 1,361 bp long and 

contains 28-bp, imperfect inverted repeats at its 

extremities with three mismatches and 3-bp direct 

repeats that probably result from repetition of the target 

sequence among the various mycobacterial species [10]. 

The restriction of IS6110 to the MTBC is hypothesized 

to arise from the inability of these bacteria to exchange 

DNA [11]. The presence of IS6110 indicates that lateral 

gene transfer has occurred among mycobacterial 

species, suggesting that the mycobacterial gene pool is 

larger than previously suspected [12,13]. Moreover, the 

element's presence in multiple copies and at differing 

locations in the genome, has provided an excellent 

method by which strains can be genotyped; because of 

these characteristics, IS6110 has been used extensively 

for epidemiological studies different clinical samples 

[14, 15]. IS6110 is a novel Mycobacterial insertion 

element formed the basis of a reproducible genotyping 

technique. The current study was done on the IS6110 

and mpb-64 as targets for the diagnosis of 

Mycobacterium tuberculosis complex in clinical 

specimens 

 

MATERIALS AND METHODS  

A total of 25 clinical specimens were collected 

for the proposed study from the different Departments 

of SMI Hospital, Dehradun, Uttarakhand. All the 
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specimens were subjected for amplification of the dual 

targets, mpb-64 and IS6110 by conventional and nested 

PCR respectively. All the CSF specimens were subjected 

parallel for MTB complex detection by nested PCR using 

uracil-N-glycosylase (UNG) enzyme in pre-mix targeting 

IS6110 by conventional PCR using mpb-64 gene. All the 

protocols were subjected with controlled parameters 

utilizing nuclease free water as negative control where 

after every three specimens a negative control was 

processed to check any sort of contamination. Nested PCR 

was performed utilizing manufacturer protocol (Bangalore 

genei). In case of nested PCR, an amplification product of 

size 123 bp was indicative of infection with 

Mycobacterium tuberculosis complex where as the 

amplification product of internal control DNA was 340 bp. 

In case of conventional PCR only 123 base pair product 

indicates Mycobacterial infection as depicted in figure.  

 

RESULTS  

The 2 different variants of PCR 1.Nested PCR, 

and 2.Coventional PCR were performed for the 

molecular characterization of Mycobacterium 

tuberculosis. 25 samples of suspected and symptomatic 

patients were screened out to detect the target gene for 

tuberculosis i.e  mpb64 and IS6110. Out of the overall 

symptomatic patients twelve patients were negative and 

thirteen were positive for Tuberculosis. And from those 

13 positive patients all gave positive target 

amplification for IS6110 gene whereas only 5 of them 

were observed positive for mpb64. 

 

 
Fig-1: Gel picture showing the positive result of MTB by conventional PCR      

      

 
Fig-2:Gel pic showing Positive result for MTB in well 2, validated with Internal Control 

 

DISCUSSION AND CONCLUSION 

During the past 30 years molecular techniques 

have been under development, however these have had 

a rapid and tremendous progress in recent year [16, 17]. 

Among molecular techniques, PCR and its different 

variations are highlighted as the most commonly used 

in laboratories and research institutes [18]. Thus, these 

have contributed to identification and characterization 

of several organisms and understanding of 

physiopathology of diverse diseases in human, animal 

and plant. Also these have provided clues for future 

research directions in specific topics with impact in 
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public health such as genetics and biochemistry of 

antimicrobial resistance [19]. The following describes 

some applications of PCR and its variants in studies in 

human medicine, forensic sciences, and agricultural 

science and environment. One month is not enough for 

performing exact molecular characterization of any 

microorganism. In the present study two genes IS6110 

and mpb64 have been compared with two variants of 

PCR (Nested and Conventional) in the diagnosis of 

Mycobacterium tuberculosis. The results of the present 

study showed that the system targeting Insertion 

Sequence IS6110 appears to be a better target of 

amplification as compared to mpb64.Several factors 

play an important role in the efficacy of a PCR protocol 

. The molecular mass and the size of the target gene 

matters a lot. Larger the size more are the chances of 

degradation and thus lower the efficacy of product. This 

suggests the need to chose the correct primers, such as 

targeting repetitive elements and those amplifying 

relatively shorter DNA sequences, which are less prone 

to fragmentation. In the present study the positive 

signals obtained for symptomatic patients where higher 

with IS6110 (13/13 i.e 100%) and lower with mpb64 

(5/13  i.e 38.46%). It has been studied early that the 

Indian subcontinent has Mycobacterium with high copy 

number of IS6110.  

 

Acknowledgement 
The authors are grateful to Honorable 

Chairman, Shri Guru Ram Rai Education Mission for 

his kind support, guidance and favor. 

 

REFERENCES 

1. Herzog BH; History of Tuberculosis. Respiration, 

1998; 65:5-15 

2. Noordhoek GT, Kolk AH, Bjune G, Catty D, Dale 

JW, Fine PE,  Svenson SB; Sensitivity and 

specificity of PCR for detection of Mycobacterium 

tuberculosis: a blind comparison study among 

seven laboratories. Journal of clinical 

microbiology, 1994; 32(2):277-284. 

3. Eisenach KD, Sifford MD, Cave MD, Bates JH, 

Crawford JT; Detection of Mycobacterium 

tuberculosis in sputum samples using a polymerase 

chain reaction. American Review of Respiratory 

Disease, 1991;144(5):1160-1163. 

4. Fredricks DN, Relman DA; Application of 

polymerase chain reaction to the diagnosis of 

infectious diseases. Clinical infectious diseases, 

1999;  475-486. 

5. Friend T; The Third Domain. National Academies 

Press, 2007. 

6. Das S, Paramasivan CN, Lowrie DB, Prabhakar R, 

Narayanan PR; IS6110 restriction fragment length 

polymorphism typing of clinical isolates of 

Mycobacterium tuberculosis from patients with 

pulmonary tuberculosis in Madras, south India. 

Tubercle and Lung Disease, 1995; 76(6):550-554. 

7.  Mullis Kary B; The unusual origin of the 

polymerase chain reaction. Scientific American, 

1990; 262(4):56-61. 

8. Smith LM, Brown SR, Howes K, McLeod S, 

Arshad SS, Barron GS, Payne LN; Development 

and application of polymerase chain reaction (PCR) 

tests for the detection of subgroup J avian leukosis 

virus. Virus research, 1998; 54(1):87-98. 

9. Hoffman DC; Modest Proposal: Toward Improved 

Access to Biotechnology Research Tools by 

Implementing a Broad Experimental Use 

Exception, A. Cornell L. Rev, 2003; 89 : 993. 

10. Dermanac Radoje T; Methods for analyzing a 

target nucleic acid using immobilized 

heterogeneous mixtures of oligonucleotide probes. 

2001; U.S. Patent 6,309,824. 

11. Erlich HA, Ulf BG; Methods for generating single 

stranded DNA by the polymerase chain reaction. 

1991; U.S. Patent 5,066,. 584 

12. Kremer K, Van Soolingen D, Frothingham R, Haas 

WH, Hermans PWM, Martin C, Palittapongarnpim 

P, et al. ; Comparison of methods based on 

different molecular epidemiological markers for 

typing of Mycobacterium tuberculosis complex 

strains: interlaboratory study of discriminatory 

power and reproducibility. Journal of clinical 

microbiology, 1999; 37(8):2607-2618. 

13. Eisenach KD, Mark DS, Donald CM, Joseph HB, 

Crawford JT; Detection of Mycobacterium 

tuberculosis in sputum samples using a polymerase 

chain reaction. American Review of Respiratory 

Disease, 1991; 144(5):1160-1163. 

14. Lily TK, Jayanthi U, Madhavan HN; Application 

of nested polymerase chain reaction (nPCR) using 

MPB 64 gene primers to detect Mycobacterium 

tuberculosis DNA in clinical specimens from 

extrapulmonary tuberculosis patients. Indian 

Journal Of Medical Research, 2005; 122(2):165. 

15. Sharma N, Kaushik R, Kumar M, Ahmed NK, 

Sailwal S, Nautiyal SC, Singh RK; Comparative 

Analysis of mpb-64 and Nested PCR targeting 

IS6110 for the Detection of Extra Pulmonary 

Tuberculosis. International Journal of Biomedical 

and Advance Research, 2013; 4(10):705-712. 

16. Patel N; National symposium on biomarkers in 

health and disease: bench to bedside July 3–4, 

2013. Journal of Biomedical and Pharmaceutical 

Research, 2013; 2(4). 

17. Narotam S; Molecular Targets Used in Validation 

and Corrections in Artifacts of PCR Based 

Infectious Agents Diagnosis, Journal of Biomedical 

and Pharmaceutical Research, 2013; 2(3). 

18. Fakruddin MD, Chowdhury A,  Hossain Z; 

Competitiveness of polymerase chain reaction to 

alternate amplification methods. Am J Biochem 

Mol Biol, 2013; 3: 71. 

19. Rahman MT, Uddin MS, Sultana R, Moue A,  Setu 

M; Polymerase chain reaction (PCR): a short 

review. Anwer Khan Modern Medical College 

Journal, 2013; 4(1):30-36. 


