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Abstract

Tuberculosis (TB) is still a leading cause of death among infectious diseases
worldwide. Tracking and transmission of Mycobacterium tuberculosis by traditional
contact investigation is limited due to the long latent period of Mycobacterium
tuberculosis. Genotyping is used to track specific isolates of Mycobacterium
tuberculosis in a community. It has been successfully used in molecular
epidemiologic research to study the transmission dynamics of TB. A ideal genotyping
method to be used worldwide should be simple, affordable, a short turnaround time
and the digital result that can be reproducible and shared between different
laboratories. The aim of this thesis is to establish new systems for rapid genotyping of
Mycobacterium tuberculosis based on melting curve analysis and explore their
applications in clinical.

In chapter one, we firstly reviewed the epidemiological profile of TB, followed by
introduction of the genotyping methods of Mycobacterium tuberculosis and
applications in clinical. We also described probe-based melting curve analysis as well
as the fluorescent probes suitable for melting curve analysis. Finally, the aim, contents
and meaningfulness of this thesis were given.

In chapter two, we developed a new assay, 2D-Spoligotyping, based on melting
curve analysis and a 2D-labeling strategy for Mycobacterium tuberculosis genotyping.
43 pairs of hybridization probes were designed to identify 43 spacer sequences
specifically. The assay need two steps for Mycobacterium tuberculosis genotyping
within 4 hours. The limit of detection of the assay was 10* genome DNA per reaction.
The concordance between 2D-Spoligotyping and traditional membrane-based
spoligotyping was 84.39%(411/487). Confirmed by DNA sequencing, discrepant
spacers were all present with an extra 1S6110 copy insertion in DR region. The results
were accordant with 2D-Spoligotyping assay, confirming that the new assay has a

higher accuracy for identification of spacer sequences.
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