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Uplatnenie vysledkov projektu

Identifikacia a charakterizacia proteinov katalyzujucich reakcie, v ktorych su produkované
modifikované mykolové kyseliny klu€ové pre virulenciu mykobakterialnych patogénov
prinaSaju vyznamné poznatky pre vyvoj novych ucinnych antimykobakterialnych lieCiv.
Chemicka validacia tychto proteinov - inhibicia ich aktivity priamo v mykobakterialnych
bunkach pésobenim novosyntetizovanych, respektive uz existujucich latok potvrdzuje ich
zasiahnutelnost' uéinnou terapiou.

Nové identifikované latky inhibujuce biosyntézu oxygenovanych mykolovych kyselin,
respektive transport mykolatov cez plazmaticki membranu predstavuju kandidatov pre nové
lieCiva v terapii tuberkulozy.

CHARAKTERISTIKA VYSLEDKOV

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

Po prvykrat sme dokazali enzymovu aktivitu metyltransferazy Hma, ktora je klucova pre
biosyntézu oxygenovanych mykolovych kyselin v M. tuberculosis. Charakterizovali sme ulohu
tohto proteinu pri pdsobeni antituberkulotik izoxylu a tiacetazénu a prispeli sme k objasneniu
mechanizmu pdsobenia tychto lieciv. Identifikovali sme latku, ktora v M. tuberculosis inhibuje
protein MmaA3 katalyzujuci metylaciu produktu Hma. Ukazali sme, Ze monooxygenaza EthA
sa zucatnuje nielen aktivacie klinicky vyznamnych antituberkulotik, ale zohrava ulohu aj

v metabolizme mykolovych kyselin ovplyviiujucich adherenciu a perzistenciu M. bovis BCG

v cicavéich bunkach. Dokazali sme, ze Studované proteiny EphD a MSMEG_4280 maiju
epoxidhydrolazovu aktivitu a Ze v bunkach nepatogénneho kmena M. smegmatis katalyzuju
degradaciu konkrétnych foriem mykolovych kyselin za vzniku doteraz nepozorovanych
metabolitov. Navrhli sme ucast tychto proteinov v reguldcii profilu mykolovych kyselin

v zavislosti od podmienok vonkajSieho prostredia a identifikovali sme ich interakéného
partnera - monooxygenazu, ktora sa pravdepodobne zucastriuje rovnakej metabolickej drahy.
Prispeli sme k identifikacii a charakterizacii pre mykobaktérie klu¢ového transportéra MmpL3
prenasajuceho cez plazmatick membranu mykolové kyseliny viazané na trehalézu.

V suc€asnosti existuje niekolko u€innych antimykobakterialnych latok inhibujucich prave
MmpL3. Objavili sme produkt metylaénej aktivity izolovaného proteinu Rv3787c, ktory ako
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substrat vyuziva hydrofébny lipid nachadzajici sa v spektre pomaly, ako aj rychlo rastucich
mykobakterialnych kmefov. Chemicka charakterizacia tohto produktu bude viest
k identifikacii prisluSnej metabolickej drahy.

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

For the first time we proved enzymatic activity of methyltransferase Hma that is essential for
the biosynthesis of oxygenated mycolic acids in M. tuberculosis. We have characterized the
role of this protein in the antimycobacterial activity of antituberculosis drugs isoxyl and
thiacetazone and we have contributed to the elucidation of the mechanism of action of these
drugs. We identified a compound inhibiting protein MmaA3 catalyzing the methylation of the
Hma product in M. tuberculosis. We showed that monooxygenase EthA not only activates
clinically relevant antituberculosis drugs, but it also participates in metabolism of mycolic
acids affecting adherence and persistence of M. bovis BCG in mammalian cells.

We have shown that the studied proteins EphD and MSMEG_4280 have epoxidhydrolase
activity and in a non-pathogenic strain M. smegmatis they catalyze degradation of the specific
forms of mycolic acids to the previously unknown metabolites. We suggested that depending
on environmental conditions these proteins participate in the regulation of mycolic acid profile
and we have identified their interaction partner - monooxygenase, which is probably involved
in the same pathway.

We have contributed to the identification and characterization of the key membrane protein
MmpL3 transporting mycolic acids bound to trehalose through the plasma membrane. At
present, there are several effective antimycobacterial agents that inhibit MmpL3. We
discovered the product of methylation activity of isolated protein Rv3787c, which as a
substrate uses a hydrophobic lipid found in the spectrum of slow and fast growing
mycobacterial strains. Chemical characterization of this product will lead to the identification
of corresponding metabolic pathway.
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Svojim podpisom potvrdzujem, Ze Uudaje uvedené v zavereénej karte su pravdivé a Uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesSitel Statutarny zastupca prijemcu
doc. RNDr. Jana Kordulakova, PhD. prof. RNDr. Karol Micieta, PhD.

V Bratislave 21.11. 2014 V Bratislave 26.11. 2014

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemeu
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