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Introduction Data & Methods

Mycobacterium tuberculosis is a dangerous Actinobacteria infecting nearly one third of the human population. It becomes dormant and
phenotypically drug resistant in response to stresses. An important feature of the M. tuberculosis pathogenesis is the prevalence of latent
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infection without disease, making understanding of the mechanisms used by the bacteria to exist in this state and to switch to transcription factor 5“'@:;::5’ o
metabolically active infectious form a vital problem to consider. . .

M. tuberculosis dormancy is regulated by the three-component regulatory system of two kinases (DosT and DevS) and transcriprional 0'_" approa.ch: Increasing .sens .ty of *

regulator (DevR). DevR activates transcription of a set of genes, which allow the bacteria to survive long periods of anaerobiosis, and may site detection by co.mparlng multiple

be important for long-term survival within the host during latent infection. The DevR-regulon is studied experimentally in M. tuberculosis species Genomel

and few other phylogenetically close Mycobacteria spp. As many other two-component systems, the devRS operon is autoregulated. Regulog-_group of regulons operated by Genome2

However, the mechanism of the dormancy is not completely clear even for these bacteria and there is no data describing the dormancy the orthologous transcription factors in Genome3

regulons in other species. closely-related genomes Genomed.
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We determined Actinobacteria spp that may be dormant We d d duplication of the regul Yy sy in M.marinum, M.smegmatis,

o M.vanbaalenii, Rhodococcus spp, S. roseum and Arthobacter sp FB24

Co-localisation of regulators and kinases in Actinobacteria

= All studied genomes
have at least one pair
of regulator/kinase that
belong to the same loci

= Some genomes have
two pairs o |
regulator/kinase

= M.tuberculosis
probably lost the
second dormancy
regulator

Actinobacteria
- genomes that contain
the DevR/DevS
systems

Kinses reguiators

Kinases and regulators that belong to the same loci are bound by a dotted line

For all studied genomes we have constructed the DevR-binding motif

With the PWM for the DevR-motif we scanned the genomes and
described dormancy regulog
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The identified DevR-regulons contain many paralogs. For example, the 22 Kbp devR loci may
contain up to five DevR-regulated universal stress proteins (USPs). We identified additional DevR-
regulated USPs, ni and di - (DGATS). On the other hand, many

We successfully applied comparative genomic analysis methods to characterize the DevR-regulons in thirty five Actinobacteria genomes.

We also managed to predict new regulon members in M. bovis, M.smegmatis and M.avium. We defined the core of the dormancy regulons in most species

analyzed and detected regulon members that are specific for small groups of genomes only. In most studied species the proteins involved in anaerobic respiration,
such as: nitroreductases, cytochrome and NADH-oxidoreductases, ferredoxin and nitrate/nitrite transporters turn out to contain DevR-binding motifs. The DevR-
regulation of heat shock proteins is also conserved in most genomes researched.

Moreover, all studied Actinobacteria contain universal stress proteins that are under dormancy regulation. Furthermore, we have carried out functional evolutionary
analysis of the regulators and large families of regulated proteins, and were able to detect duplication of the regulatory system in M.marinum, M.smegmatis,
M.vanbaalenii, Rhodococcus spp, S. roseum and Arthobacter sp FB24. The autoregulation was conserved in all studied species except S. erythraea and R. opacus. Hence,
the most conservative members of dormancy regulog are USPs and the DevR/DevsS regulators.

UsPs, and DGATs do not seem to be DevR-regulated. To study the evolution of DevR
regulation in these large gene families, we constructed pylogenetic trees and analyzed the
distribution of regulated genes. (data not shown)
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