New attenuated strain of Mycobacterium tuberculosis BN. Genetics, vaccine properties, interaction with microbiota of macroorganism
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Abstract
The aim of the work was to create a new strain of M. tuberculosis using Calmette-Guérin approaches (preparation of BCG from a virulent strain of Mycobacterium bovis, grown in an artificial environment and lost its virulence).
 The strain (M. tuberculosis BN) was prepared by 70 passages of a virulent Mycobacterum tuberculosis H37Rv strain on a 7H9 liquid medium. Genetically, this strain differs significantly from the original H37Rv by eight single nucleotide insertions and deletions (in/del) that differentiate the BN and H37Rv strains in the Rv0092, Rv0997, Rv1046c, Rv1575, Rv2690c, Rv2933, Rv3655c, and Rv3911 genes, which led to a shift in the "reading frame" at corresponding protein loci.
It should be emphasized that mutations in the genes of the EXS-1/RD-1 region and in other secretion systems were not found, indicating that there is no relationship between a significant attenuation of Mtb BN and impaired secretion of virulence factors. The new attenuated strain has lost its virulence against laboratory mice. So, with intravenous administration of 106 CFU of this strain, mice of I/St strain (highly sensitive to tuberculosis infection) and C57BL/6 (resistant to tuberculosis infection) survived without any physiological changes during a year and a half of observation. The mycobacterial load in the organs during 1.5 years after the introduction of mycobacteria was insignificant and did not increase. It was confirmed by histological examination. When studying the vaccine properties of new strain, it was shown that in a mouse model of tuberculosis, a new attenuated MtbBN strain in some mouse strains had a protective property at the level of BCG. At the same time, the strain was more effective than BCG in highly susceptible to tuberculosis infection I/St mice and successfully protected CBA/N mice, which were not protected at all by BCG vaccination. The new MtbBN strain did not adversely affect the gut microbiota of BALB/c (among thirty species). The virulent strain Mtb H37Rv and the vaccine strain M. bovis (BCG) caused a decrease in the main indicators of normocenosis (Bifidobacterium spp., Bifidobacterium animal lactis, Akkermansia, Erysipelotrichaceae) and the appearance of Clostridium perfingens, E. coli, Pseudomonas spp. which contribute to the reduction of species diversity and the development of dysbacteriosis.

Biography
[bookmark: _Hlk124769633]Nikonenko Boris graduated from the Faculty of Medicine and Biology of the 2nd Moscow Medical Institute, then postgraduate studies at the Institute of General Genetics. He works as a leading researcher at the Immunology Department of the Central Research Institute of Tuberculosis, Moscow. He worked for 12 years as a Senior Scientist at Sequella, Inc USA. He has 85 scientific publications.



