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Abstract 
 
Tuberculosis is a infectious bacterial disease caused by Mycobacterium 
tuberculosis. M.tuberculosis isolates from slum area ‘Idgah’ Agra were 
deposited in Mycobacterial repository of National Jalma Institute of 
Leprosy and Other Mycobacterial Diseases (ICMR) Agra, were taken 
for this study. Growth were scrapped from LJ Slants and DNA were 
isolate by CTAB method. 245 bp IS6110 fragment of DNA was 
amplified by Polymerase chain reaction using INS-1 (5’-CGT GAG 
GGC ATC GAG GTG GC-3’) INS-2 (5’-GCG TAG GCG TCG 
GTGACA AA-3’) primers. Probe was labelled with non radioactive 
substance Digoxigenin (DIG) using random primed DNA labelling 
technique. DNA was digested with pvuII restriction enzyme and it was 
electrophoresed and Southern Blotted onto positively charged Nylon 
Membrane. It was hybridized with DIG labelled Probe and were 
detected as per protocol of Roche Applied Sciences. Analysis of 
fingerprinting M.tuberculosis showed presence of multiple IS6110 
fragments in DNA. This Technique appeals to be very useful for 
molecular epidemiology of the Tuberculosis in this area. 
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1. Introduction 
DNA-fingerprinting tools have been developed to improve TB case detection and 
control Molecular typing techniques have been used to detect and follow the spread of 
individual strains of the Mycobacterium tuberculosis complex (MTC), complementing 
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conventional epidemiological methods and allowing the study of transmission 
dynamics. Among these techniques is the Restriction Fragment Length Polymorphism 
(RFLP), it uses the insertion sequence IS6110 as a probe to enable strain 
differentiation, and has been considered the gold standard for genotyping the MTC 
(Rosales et al 2010). Epidemiological study of tuberculosis need strain specific 
marker, which can be used to differentiate M. tuberculosis isolates. The discovery of a 
variety of repetitive DNA elements in M. tuberculosis genome led to the development 
of Restriction fragment length polymorphism (RFLP) for differentiation of clinical 
isolates of M. tuberculosis. The existence of repetitive DNA elements in M 
.tuberculosis and their potential use in fingerprinting was independently discovered by 
(Zainuddin and Dale 1989). DNA fingerprinting of M. tuberculosis has gained increase 
acceptance for useful tool for epidemiology and phylogenetic investigation of M. 
tuberculosis (Van Soolingen et al 1991). IS6110 fingerprinting has proven useful for 
investigating nosocomial transmission, investigating outbreaks, confirming instances 
of laboratory cross contamination, differentiating relapse caused by endogenous 
reactivation from re-infection by exogenous strain and TB transmission in large 
population (Van Soolingen et al 1991, Yang et al 1996, Alland et al 1994). Insertion 
sequences (IS) are widely distributed in most bacterial genomes. IS elements carries 
only the genetic information related to their transposition and regulation, unlike 
transposons, which can also carry genes that encode phenotypic markers (e.g: 
antibiotic resistance). Transposition of IS elements often causes gene disruptions that 
can have strong polar effects and in other cases can lead to the activation or alteration 
of expression of adjacent genes due to the regulatory sequences, including promoters 
and protein-binding sequences. (Mathema et al 2006). IS6110 is an insertion sequence 
found most commonly in M. tuberculosis genome used as a genetic marker by various 
investigators. It belongs to IS3 family of insertion sequences, comprises 1355 base 
pairs. It was first reported in 1993 by (Thierry et al 1990). For molecular epidemiology 
the most widely used method is RFLP analysis of insertion sequence IS6110 based on 
southern blotting of Pvu II digested genomic DNA & hybridization. IS6110 is a mobile 
genetic element of 1.3 kb that is present in virtually all tuberculosis strains (Small et al 
1994). Because the no. of IS6110 copies varies between 1 to 25 & the sites of insertion 
in the chromosome differ from strain to strain, an enormous diversity in IS6110 
banding patterns is found among clinical isolates of tuberculosis. Most of newer DNA 
typing methods like PCR based and micro array based available but an internationally 
accepted, standardized protocol for RFLP typing of the Mycobacterium tuberculosis 
complex using IS6110 published in 1993 is still used today.This will enable individual 
strains of M. tuberculosis to be identified by specific phenotypic traits (Narayanan 
2004). Molecular typing of M.tuberculosis isolates from different parts of India based 
on IS6110 element polymorphism using RFLP analysis showed that there is not much 
difference in the RFLP profiles of isolates from different parts of country (Chauhan et 
al 2007).  
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2. Materials & Method  
44 Mycobacterium tuberculosis isolates from slum area ‘Idgah’, Agra were deposited 
in the Repository of NJIL & OMD, Agra and were taken for this study. These isolates 
were from sputum samples of patients from Idgah region. These isolates were 
subcultured further to maintain original isolates in repository. 23 DNA were purified 
by physiochemical procedure & selected for RFLP. For RFLP analysis, the isolates 
were grown on Lowenstein-Jensen (LJ) media slants at 370C up to 4 week. Colonies 
were scrapped and genomic DNA was isolated using the method described by Van 
Soolingen et al 1991. The 5μg DNAs were digested with 2μg restriction enzyme PvuII 
(Bangalore Genei, India) at 370C in a shaking water-bath for 4 h. The restriction 
fragments were separated by a 1% agarose gel electrophoresis run in 1× TBE (Tris-
borate EDTA) 8 hrs at 25 volts (1.2 volts/cm). The fragments were transferred onto 
positively charged nylon membrane. Probe was prepared by PCR amplification of 245 
bp IS6110 fragment using INS-1 (5’-CGT GAG GGC ATC GAG GTG GC-3’) INS-2 
(5’-GCG TAG GCG TCG GTGACA AA-3’) primers using the method described by 
Van Soolingen et al 1991 and was labeled non radioactively with DIG nucleic acid 
labeling detection kit (Roche Diagnostics, Germany). Hybridization and detection were 
carried out by following the earlier described method Van Soolingen et al 1991. 

 
 

3. Results 
The number of IS6110 copies per isolates studied varied from 0-16 bands (fig1). The 
results of IS6110 of M. tuberculosis isolates can be classified into three groups namely 
A, B & C (Table.1). Group A resulted with low copies of IS6110 having 0-5 bands. 
Group B resulted with intermediate copies of IS6110 having 6-15 bands. Group C 
resulted with high copies of IS6110 having more than 15. Out of 23 isolates, 7 isolates 
were low copy number, 16 isolates were intermediate & high copy number. 

 
 

  
 

Fig. 1: RFLP patterns of IS6110 copy no.of M. tuberculosis isolates included in this 
study. The range of IS6110 copies among isolates studied varied from 0-16. 70 % of 
the isolates studied showed high copy number of IS6110. Few isolates showed the 

presence of low or zero copy no. (where 13 & 25 having molecular markers). 
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Table 1: Lanewise RFLP patterns of IS6110 copy no. of M. tuberculosis isolates. low 
copies of IS6110 having 0-5 bands, intermediate copies of IS6110 having  

6-15 bands & high copies of IS6110 having more than 15. 
 

S. No Lane No. Isolate No. Copy No. 
1 Lane No. 1 PM 10 9 
2 Lane No. 2 PM 76 10 
3 Lane No. 3 PM 77 3 
4 Lane No. 4 PM 78 14 
5 Lane No. 5 PM 81 2 
6 Lane No. 6 PM 89 0 
7 Lane No. 7 PM 97 16 
8 Lane No. 8 PM 98 11 
9 Lane No. 9 PM 100 14 
10 Lane No. 10 PM 101 4 
11 Lane No. 11 PM 104 5 
12 Lane No. 12 PM 115 9 
13 Lane No 13 Mol. Marker  
14 Lane No. 1 PM 14 9 
15 Lane No. 2 PM 16 10 
16 Lane No. 3 PM 19 6 
17 Lane No. 4 PM 30 9 
18 Lane No. 5 PM 34 10 
19 Lane No. 6 PM 37 11 
20 Lane No. 7 PM 43 16 
21 Lane No. 8 PM 57 12 
22 Lane No. 9 PM 58 4 
23 Lane No. 10 PM 59 14 
24 Lane No. 11 PM 61 0 
25 Lane No 12 Mol. Marker  

 
 

4. Conclusion 
Though the number of isolates is less in our study but the observations indicates that 
the IS6110 DNA based fingerprinting could be applied in such type of settings and the 
technique appeals to be very useful for molecular epidemiology of the tuberculosis in 
this area. Other complimentary techniques are also required with other genotyping 
methods with greater discriminatory power especially in low copy or zero copy no. of 
IS6110 probe. For assessing the applicability of this system in this area a large number 
of isolates with exact contact details of patients are required. 
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