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Uplatnenie vysledkov projektu

V ramci projektu bol charakterizovany mechanizmus pdsobenia najnovsieho lie€iva -
pretomanidu, ktory savyuziva na lieCbu rezistentnych foriem tuberkul6zy, jeho U€innejSich
derivatov, ako aj latok, ktoré stimuluju jeho pésobenie v mySacom modeli. Ziskané poznatky
mozu byt v buducnosti vyuzitefné v klinickej praxi.

Zaroven bol identifikovany mechanizmus pbésobenia latok, ktoré ovplyviuju alebo inhibuju
syntézu mykolovych kyselin, arabinogalaktanu alebo metabolizmus folatov, respektive
pdsobia doteraz neobvyklym mechanizmom, ako napr. prostrednictvom znizovania
variability buniek v populacii. Tieto vysledky predstavuju délezity poznatok, ktory je potrebny
pre vyvoj tychto zlu€enin ako novych antituberkulotik.

Charakterizacia enzymov, ktoré sa zuc¢astnuiju procesov, ktoré su pre mykobaktérie
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esencialne alebo zohravaju dolezitu ulohu v ich virulencii a ich chemicka validacia
potvrdzuje zasiahnutelnost tychto proteinov u€innou terapiou.

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

V ramcirieSenia projektu sme sa zamerali na biochemicku charakterizaciu proteinov EthA a
Rv0565c, ktoré v bunkach mykobaktérii aktivuju antituberkulotikum etionamid inhibujuci
syntézu mykolovych kyselin tvoriacich esencialnu sucast bunkovej steny mykobakteérii.
Optimalizovali sme protokol na produkciu a izolaciu tychto proteinov a podieflali sme sana
vyvoji metddy na monitorovanie ich aktivity. Odhalili sme, Ze monooxygenaza Rv0565¢
aktivuje aj antituberkulotikum tiacetazon. Ukazali sme, Ze syntézu mykolovych kyselin
inhibuju, respektive ovplyviiuju, viaceré nové chemickeé zlu¢eniny, ktorych Struktura
predstavuje perspektivny zaklad pre vyvoj novych antituberkulotik. Charakterizovali sme
mechanizmus pdsobenia najnovsieho antituberkulotika — pretomanidu. Dokazali sme, ze
toto lieCivo v M. tuberculosis zasahuje viacero NADH/NADPH zavislych procesov, ako napr.
tvorbu keto-mykolovych kyselin, syntézu donora arabinozylovych zvySkov pre vystavbu
arabinogalaktanu v bunkovej stene alebo elongaciu mykolovych kyselin. Podielali sme sa
na objasneni mechanizmu pdsobenia latok, ktoré v mySacom modeli stimuluju efekt
pretomanidu a maju potencial zvratit rezistenciu na toto lie€ivo. Ukazali sme, Ze tieto
stimulatory zosilfiuju inhibi¢ny efekt pretomanidu na vystavbu arabinogalaktanu.
Identifikovali sme enzym EphD, ktory katalyzuje tvorbu keto-mykolovych kyselin a ukazali
sme, zZe tento protein je inhibovany antituberkulotikami tiacetazénom, izoxylom a
mocovinovym derivatom AU1235. Odhalili sme, Ze produkcia keto-mykolovych kyselin je
inhibovana aj pésobenim latky M0O6, ktora znizuje variabilitu buniek M. tuberculosis, a tak
zvySuje ich citlivost na vybrané antituberkulotika.

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

In this project, we focused on the biochemical characterization of the proteins EthA and
Rv0565c, which in mycobacterial cells activate the TB drug ethionamide. This drug inhibits
the synthesis of mycolic acids, which are an essential part of the cell wall of mycobacteria.
We optimized the protocol for the production and isolation of these proteins and participated
in the development of a method for monitoring their activity. We found that monooxygenase
Rv0565c also activates the TB drug thiacetazone. We have shown that the synthesis of
mycolic acids is inhibited or affected by several new compounds, which could serve as a
promising basis for the development of new antitubercular drugs. We have characterized the
mechanism of action of the newest TB drug - pretomanid. We proved that this drug affects
several NADH/NADPH-dependent processes in M. tuberculosis, such as formation of keto-
mycolic acids, synthesis of the donor of arabinosyl residues for the biosynthesis of cell wall
arabinogalactan or elongation of mycolic acids. We contributed to elucidating the
mechanism of action of compounds that stimulate the effect of pretomanid in a mouse
model and have the potential to reverse resistance to this drug. We have shown that these
boosters enhance the inhibitory effect of pretomanid on the synthesis of arabinogalactan.
We identified EphD as the enzyme that catalyzes the production of keto-mycolic acids and
showed that this protein is inhibited by the TB drugs thiacetazone, isoxyl, and the urea
derivative AU1235. We revealed that the production of keto-mycolic acids is also inhibited
by the compoind M06, which reduces the variability of M. tuberculosis cells and thus
increases their sensitivity to specific antitubercular drugs.
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