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Uplatnenie vysledkov projektu

Vysledky projektu prispievaju k porozumeniu biosyntézy mykobakterialnej bunkovej steny,
ktora predstavuje vyznamny a citlivy ciel pre vyvoj novych antituberkulotik.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Bunkovy obal Mycobacterium tuberculosis sluzi ako hlavna ochranna bariéra patogénu,
ktory si kazdoroCne vyZiada viac ako milion Zivotov. Jeho zakladom je jadro bunkovej steny
ZloZené z kovalentne viazaného peptidoglykanu, rozvetveného heteropolysacharidu
arabinogalaktanu a mykolovych kyselin. Vystavba tejto Struktury umiestnenej na povrchu
baktérii vyzaduje zapojenie enzymov pdsobiacich na obidvoch stranach plazmatickej
membrany, ako aj translokaciu metabolickych medziproduktov z cytoplazmy do
periplazmatického priestoru. Délezitym vysledkom tohto projektu je funkéna charakterizacia
ABC transportéra, ktory katalyzuje translokaciu prekurzorov galaktanu cez plazmaticku
membranu. VyuZili sme metédu CRISPR interferencie v M. smegmatis na pripravu kmeriov
s regulovatelnou expresiou zloZiek tohto transportéra, transmembranovej a nukleotid-
viazucej podjednotky. Ukazali sme, Ze inhibicia ich produkcie vedie k morfologickym
zmenam a k akumulacii neobvykle dlhého galaktanového prekurzora v mykobaktériach. V
nasej praci sa po prvykrat podarilo izolovat tento material z buniek a charakterizovat' jeho
Strukturu. Na zaklade naSich vysledkov sme navrhli model koordinovanej syntézy a exportu
prekurzora galaktanu v mykobaktériach, €o predstavuje zasadne nové informacie ohfadom
biogenézy Struktury kritickej pre prezitie patogénu. Okrem toho sme skumali u€inky
vybranych zlu€enin navrhnutych nasimi domacimi a zahrani¢nymi spolupracovnikmi na
metabolické drahy zapojené do vystavby arabinogalaktanu s cielom overit’ ich inhibiény
potencial. Nové metodiky vypracovane v ramci tohto projektu budu pouzité v naSom dalSom
usili o objasnenie aspektov biogenézy bunkovych stien mykobaktérii.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)
The cell envelope of Mycobacterium tuberculosis serves as a primary protective barrier of
the pathogen, which claims more than a million lives each year. Its basis, the unique
mycobacterial cell wall core, is composed of covalently linked peptidoglycan, branched
heteropolysaccharide arabinogalactan and mycolic acids. Construction of this complex
structure located on the bacterial surface requires an array of enzymes acting on both sides
of the plasma membrane, as well as translocation of metabolic intermediates from
cytoplasm to periplasmic space. The major achievement of this project is the functional
characterization an ABC transporter involved in translocation of galactan precursors across
the plasma membrane. We used CRISPR interference in M. smegmatis to construct genetic
knockdowns of the two subunits of the transporter — transmembrane and nucleotide binding
domains. Inhibition of their production results in severe morphological changes and
accumulation of an aberrantly long galactan precursor. This allowed isolation and a detailed
structural characterization of this metabolic intermediate for the first time. Based on our data
we proposed a model for coupled synthesis and export of the galactan polymer precursor in
mycobacteria providing an important new insight into biogenesis of a structure critical for the
pathogen survival. In addition we explored the potential of the critical pathways involved in
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constrution of the arabinogalactan portion of the mycobacterial cell envelope to serve as
targets of specific compounds designed by our collaborators from Slovak and foreign
scientific institutions. Novel methodologies developed during this project will be applied in
our further efforts to elucidate aspects of mycobacterial cell wall biogenesis.
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