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ABSTRACT

Mycobacterium tuberculosis is a medically important bacterium, which
is a major cause of morbidity and mortality around the world, especially when
the spread of the Human Immunodeficiency virus (HIV) is rising world wide.
In Thailand, tuberculosis is still a leading cause of death among 1infectious
diseases. In the epidemiological study of M. tuberculosis, useful information
can be obtained from a good typing system. It can provide the useful data in
supporting or rejecting clinical hypothesis, such as an outbreak of infection,
single or multiple infection, a relapse due to the original organism or a new
infection due to a different strain.

This study involved developing a technique for a strain differentiation
by using PCR technique to amplify two polymorphic segments. pTB152 and
pTB113 containing 3.5 kb and 8.6 kb EcoRI inserted fragment respectively,
were two recombinant plasmids previously cloned in our laboratories. They
were previously found to contain polymorphic segments. These polymorphic
segments were located and subcloned.

The polymorphic containing regions of pTB152 and pTB113 were 0.4
kb Smal-Xbal fragment (designated 5X0.4) and 0.8 kb PsA-Psfl fragment
(designated PP0.8), respectively. SX0.4 was 441 bp long. It possessed two



copies of 52 bp long direct repetitive sequence interspersed with 6 bp of
nucleotides with a different nucleotide at the position 35 of the repetitive
sequences (T—=> C). According to analysis by DNASIS version 7.00, it possibly
contained a t-RNA encoding sequence which started from nucleotide 320 to
396. The t-RNA coding sequence could have one of the two possible
conformations with the anticodon specifying glycine or glutamine.

Comparison of the sequence of $X0.4 to the DNA sequence deposited
in GenBank by BLASTn program revealed that nucleotide sequence from 1-
196 at the 3’ end of the complementary strand of SX0.4 was 98%(194/196)
homologous to the 5’ flanking sequence M. tuberculosis cyclopropane
mycolic acid synthase 2 (cma2) gene, GenBank accession number U34637.

PP0.8 was 776 bp long. It possessed two adjacent direct repetitive
sequences of 57 bp long. The sequence of the next adjacent 9 nucleotides was
also identical to the initial 9 nucleotide of the repetitive sequences.

Comparison of the predicted amino acid sequences of PP0.8 to the
sequences deposited in GenBank by BLASTx program revealed that the
nucleotide fragment (46 to 525) of PP0.8 was 49%(53/108) homologous to
Corynebacterium glutamicum isopropylmalate synthase (o-IPMS) (Genbank
accession number P42455 or 452382). Moreover, another fragment flanking
the PP0.8 segment was sequenced and was found to be homologous to the
sequence of the corresponding position in the a-IPMS gene.

PCR condition was optimized and used for determining the
polymorphism corresponding to both SX0.4 and PP0.8 segment of 179 M.
tuberculosis isolates, by simultaneously using SX1-SX2 and PP3-PP4 as
primers.

Forty patterns of polymorphic bands were found. The most common
type comprising 80 isolates, was the ones with the shortests length of 437 bp
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and 751 bp long. This type included M. ruberculosis H37Rv and Mt14323
strain.

There were 12 polymorphic types of amplified products corresponding
to $X0.4 segment. Using SX1 and SX2 as primers, the length of the amplified
products varied form 437 to 1230 bp long.

There were 18 polymorphic types of amplified products corresponding
to PP0.8 segment. Using PP3 and PP4 as primers, the length of the amplified
products varied from 751 to 1950 bp long.

The RFLP of all the 179 isolates of M. tuberculosis was previously
determined by the standard method, that is Southern hybridization with
IS6170. Result comparison between the standard method and the amplified
fragment length polymorphism was analyzed.

Most of the 69 isolates of Beijing family showed the pattern similar to
H37Rv strain, only 5 of them have 4 other different patterns.

Twenty-three isolates, belonging to the Nonthaburi group, had 12
patterns with amplified products having length close to each other. They were
not belonging to the most common type.

Thirty-eigth isolates were hybridized with 1S6710 at only one position.
The hybridized fragments were of only two lengths, that was either about 1.45
kb (29 isolates) or 5.0 kb (9 isolates).By using the amplified fragment length
polymorphism typing, 21 and 2 patterns were found among 1.45 kb single-
banded group and 5.0 kb single-banded group, respectively.

Twenty-three patterns were found among 49 isolates which could not
be grouped by IS6110-based RFLP.

The amplified polymorphic patterns did not correlate to drug resistance,
sex, location and HIV seropositivity of the patients as well as the organ sites
that the isolates were obtained.

The cause of amplified fragment length polymorphism was analysed. In
PP0.8 segment, the polymorphism was most likely caused by the difference in
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the number of the copies of 57 bp repetitive sequence. In SX0.4 segment, the
polymorphism was also possibly caused by the difference in the number of the
copies of 57 bp long sequence. This sequence most likely included the 52 bp
repetitive sequences which were interspersed with non-repetitive sequences
with the average length of 5 bp.

These new methods for DNA polymorphism typing utilizing PCR
technology will allow easier and more rapid typing by using less DNA isolated

from early cultures and even uncultured specimens.





