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Abstract

During the course of this research project, we have recently published a research article in Nucleic
Acid Research (Impact factor: 11.561). It is known that drug-resistance of M. tuberculosisis due to
mutations but not to horizontal gene transfer of drug-resistant genes. Mismatch repair (MMR)
systems based on MutS eliminate mismatches originating from replication errors. Despite
extensive conservation of mutShomologues throughout the three domains of life, Actinobacteria
(including M. tuberculosis) and some archaea do not have genes homologous to mutS. In the article,
we demonstrated that EndoMS/NucS of Corynebacterium glutamicum is the mismatch-specific
endonuclease that functions cooperatively with a sliding clamp. EndoMS/NucS function in MMR
was fully dependent on physical interaction between EndoMS/NucS and sliding clamp. A
combination of endoMS/nucS gene disruption and a mutation in dnaZ (encoding replication DNA
polymerase), which reduced the fidelity of DNA polymerase, increased the mutation rate
synergistically and confirmed the participation of EndoMS in replication error correction. EndoMS
specifically cleaved G/T, G/G, and T/T mismatches in vitro, and such substrate specificity was
consistent with the mutation spectrum observed in genome-wide analyses. The observed substrate
specificity of EndoMS, together with the effects of endoMS gene disruption, led us to speculate
that the MMR system, regardless of the types of proteins in the system, evolved to address
asymmetrically occurring replication errors in which G/T mismatches occur much more frequently

than C/A mismatches.

We also developed a new genetic method to edit genes of bacteria belonging to Mycobacteria family.
So far, utilization of phage-based genetic editing methods was general. However, preparation of
phage, which is designed to edit chromosomal genes, is complicating and takes time. In addition,
when this phage based method was used, it is impossible to eliminate the trace of edition and
therefore it is impossible to introduce point mutations into original chromosomal locus of target
gene. To overcome these difficulties, we developed a new genetic method using suicide vector.
Using this new method, we became able to reproduce point mutations found in clinically isolated
strains and to test the effects of the mutation on drug susceptibility in genetically identical

background.
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