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Worldwide, tuberculosis remains one of the leading infectious diseases, accounting for nearly 3 million deaths and
more than 8 million new cases annually. DNA typing of Mycobacterium tuberculosis is important for the control of
tuberculosis, since it can be used to track transmission route of tuberculosis, source of internal laboratory contaminations,
and to answer questions on the nature of tuberculosis infections such as reactivation or exogenous reinfection of disease.
At present, 1561 10-based RFLP is the choice of method for typing large numbers of clinical isolates of M. tuberculosis,
since it has the highest resolution power. However, RFLP requires long time, high cost and qualified experts, so only
reference level laboratories can use the RFLP technique. In order to have an optional molecular typing method suitable
for the clinical settings, this study evaluated the use of one of PCR-based typing methods, 1S6110-based outward PCR
for typing clinical isolates of M. tuberculosis. In brief, the results from this study showed that 1567 10-based RFLP is
useful to discriminate diverse clinical isolates of M. tuberculosis as well as to identify clinical isolates that belong to the
same family or cluster groups that have been previously classified by RFLP analysis. In addition, the banding profiles
resulted from IS6110-based outward PCR seemed to represent genomic characteristics of M. tuberculosis, since strains
belong to the K-family generated unique band that is not present in any other strains but present only in the genome of
K-family strains. The 156110-based outward PCR was also shown to be useful with DNAs isolated directly from liquid
cultures indicating this method can be suitable for typing M. tuberculosis in clinical settings.
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Fig. 1. Description of the principle of IS6110-based outward PCR. Outward primers (arrows) derived from the repeated sequences
present in termini of IS6110 amplify various in-between regions of two IS6110 elements dispersed in the genome of M. mberculosis by
PCR. Subsequent electrophoresis of the PCR products reveal diverse DNA fragments that will show the differences of the strains.
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Fig. 2. Typical results of IS6110-based outward PCR with
clinical isolates of M. tuberculosis. M; DNA size marker, A/Hind
100, lanes 1-15; clinical isolates of M. muberculosis isolated from
Korean tuberculosis patients.
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Fig. 3. Resuits of 156110-based RFLP with various clinical iso-
lates of M. ruberculosis. M; DNA size marker, A/Hind 111, lane 1;
H37Ryv, lane 2; H37Ra, lane 3; Erdman, lane 4; CDC1551, lane 5;
K strain, lane 6; A strain, lane 7; B strain, lane 8; C strain, lane 9;
D strain, lane 10; a strain, lane 11; b strain, lane 12; ¢ strain, lane
13; d strain, lane 14; H37Rv.
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Fig. 5. 1S6110-based RFLP profiles of clinical isolates of M.
tuberculosis that are grouped as certain families based on isolation
frequencies from Korean tuberculosis patients. (A) M; DNA size
marker, A/Hind III DNA, lanes 1-3; clinical isolates of M. tuber-
culosis classified as A cluster strains, lanes 4 and 5; B cluster
strains, lanes 6 and 7; D cluster strains, lanes 8-11; F strains, lane
12; C cluster strain, lanes 13; E cluster strain, lane 14; H37Rv,
lanes 15-19; K-family strains.
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Fig. 4. Results of 1S6110-based outward PCR with various clinical isolates of M. tuberculosis. M; DNA size marker, 1 Kb ladder, lane
1; H37Rv, lane 2; Erdman, lane 3; CDC1551, lane 4; HN878, lane 5; K strain, lane 6; A strain, lane 7; B strain, lane 8; C strain, lane 9; D
strain, lane 10; a strain, lane 11; b strain, lane 12; ¢ strain, lane 13; d strain, lane 14; PCR negative control.
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Fig. 6. Results of IS6110-based outward PCR with clinical isolates of M. tuberculosis belonging to certain families previously classified
based on isolation frequencies among Korean tuberculosis cases. (A) M; DNA size marker, 100 bp ladder, lanes 1-4; clinical isolates of M.
tuberculosis classified by RFLP profiles as A cluster strains, lanes 5 and 6; B cluster strains, lanes 7 and 8; C cluster strains, lane 9; D
strain, lanes 10 and 11; E cluster strains, lanes 12 and 13; F cluster strains. (B) M; DNA size marker, 100 bp ladder, lanes 1-7; clinical

isolates of M. muberculosis classified as K-families by RFLP profiles, lane 8; A cluster strain, lane 9; H37Rv.
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Fig. 7. Results of PCR using primers specific to K family of M.
tuberculosis. M; DNA size marker, 100 bp ladder, lanes 1-13;
clinical isolates of M. ruberculosis classified by RFLP profiles as
K-family.

Fig. 8. Results of I56110-based outward PCR using DNAs iso-
lated directly from MB/BacT liquid culture system. M; DNA size
marker, 100 bp ladder, lanes 1-17; clinical isolates of M. tuber-
culosis grown on MB/BacT liquid culture system.
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