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Role of SMC and MksB condensins in chromosome organization and cell cycle in
Mycobacterium smegmatis

Condensins are present in all three domains of life and play an important role in the
organization of chromosomal DNA. Condensins have high molecular weight (above 120 kDa),
a domain structure and they function as dimers associated with accessory proteins. Three
families of condensins can be distinguished in bacterial cells: the MukBEF complex, (found
only in Enterobacteriacae), which in Escherichia coli is necessary for the proper condensation
of genetic material; the SMC complex, found in numerous of other representatives of model
organisms (e.g. Bacillus subtilis, Corynebacterium glutamicum), ensuring the cohesion
of chromosomal arms and the correct segregation of newly replicated DNA into daughter cells;
the MksBEF complex, well described in Pseudomonas aeruginosa, which is responsible for
organization of DNA within the individual arms of the chromosome.

Mycobacterium smegmatis is a model organism for mycobacterial cell biology research.
Within the M. smegmatis chromosome was identified one gene encoding SMC condensin and
two genes encoding MksB proteins. So far, the role of SMC and MksB proteins
in the organization of chromosomal DNA in M. smegmatis has been poorly understood.
The aim of the doctoral project was to investigate the role of SMC and MksB condensins in the
organization of M. smegmatis chromatin and their impact on the cell cycle phases, including
the processes of replication, segregation and daughter chromosomes separation. For this
purpose, a number of M. smegmatis deletion and fluorescent reporter mutants were constructed,
allowing for the analysis of the deletion effects of individual condensins, their location in the
cell and participation in selected cellular processes using microscopic techniques.

The obtained results suggested that absence of SMC and MksB proteins
in M. smegmatis cells does not affect the global chromosome architecture. However, it was
shown that the SMC protein affects the final stages of daughter chromosomes separation, and
in the cells lacking SMC this process is prolonged. This may indicate the participation of the
SMC protein in the final stages of the cell cycle. Subcellular location of MksB showed that
it colocalizes with the replisome and MksB presence in the cell is closely related to the
replication activity of M. smegmatis. Moreover, MksB protein may be involved in the
organization of newly replicated chromosomal DNA fragments, because deletion mutant

exhibits shortened cell cycle and disturbed dynamics of the replication macrocomplex.



