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International Application No.: PCT/EP2009/055735

Peltier, P., Daniellou, R., Nugier-Chauvin, C., Mikusova, K., Lowary, T.,
Ferrieres, V.: (W0/2009/141249) USE OF NUCLEOTIDE FURANOSES AS AN
AGENT FOR INHIBITING FURANOSYL TRANSFERASES

Publikacie (knihy, ¢lanky,
prednasky, spravy a pod.)
zhrinujuce vysledky
projektu

(uvedte i publikacie prijaté
do tlace):

Uvadzajte maximalne pét
najvyznamnejsich
publikacii.

Belanova, M., Dianiskova, P., Brennan, P. J, Completo, G. C., Rose, N. L.,
Lowary, T. L., MikuSova, K.: Galactosyl transferases in mycobacterial cell wall
synthesis, Journal of Baceriology 190, 2008, pg 1141-1145.

V ¢om vidite uplatnenie
vysledkov projektu:

Prispieva k rozsireniu zakladnych vedomosti o fyziologii mykobaktérii, a to v
oblasti biosyntézy bunkovej steny, ktora predstavuje atraktivny ciel’ pre vyvoj
novych antituberkulotik.

Charakteristika vysledkov

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu (max. 20 riadkov) - slovensky:

Grant bol viazany na projekt 6RP-EU s ndzvom NM4TB (New Medicines for Tuberculosis). Stdium
biogenézy mykobakteridlnej bunkovej steny, a to najmé mykolyl-arabino-galaktinového komplexu je vel'mi
atraktivne z hl'adiska vyvoja novych lie¢iv, nakol’ko syntéza arabindnu a mykolovych kyselin je inhibovana
etambutolom a izoniazidom, ktoré v sii¢asnosti patria k najucinnej$im lickom proti tuberkuldze. V tomto
projekte sme sa zamerali na biosyntézu galaktanovej zlozky.

V ramci rieSenia projektu sme dokézali, ze galaktofuranozyltransferaza Rv3782 je bifunkény enzym,
ktory pripdja prva a druhu galaktézu na glykolipid 2 - dekaprenyl-P-P-GlcNAc-Rha, ¢im zahajuje
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polymerizéaciu galaktanu. Dokazali sme, Ze produkt reakcie katalyzovanej Rv3782 je substratom d’alSe;j
bifunkcnej galaktofuranozyltransferazy Rv3808c. Na zaklade ich funkcii sme tieto enzymy nazvali GIfT1 a
GIfT2, ¢o bolo akceptované databazou Tuberculist. Potvrdili sme, ze GIfT1 je esencidlny v M. smegmatis a
podla osobného ozndmenia Prof. Tanye Parish esencialita bola dokézana aj v M. tuberculosis H37Rv, a teda
predstavuje perspektivny ciel’ pre vyvoj novych antituberkulotik.

Dal§im cielom projektu bolo zistenie funkcie predpokladaného ABC transportéra polysacharidov
Rv3781/Rv3783 z klastra biosyntézy arabinogalaktanu. Vysledky naSej experimentdlnej prace naznacuju, Ze
tento transportér je zapojeny do metabolizmu vystavby galaktanu, na zéklade Studia in vitro reakcii s kmetiom
disrupovanym v membranovej doméne (MSMEG 6369, homoldg Rv3783) u M. smegmatis, ako aj na zéklade
priameho stanovenia transportu predpokladaného substratu cez membrany vezikul. Zapojenie sa proteinu
Rv3781 - ATP-viaziicej domény do metabolizmu galaktanu sa d4 predpokladat’ na zéklade priame;j interakcie
galaktozyltransferazy GIfT1 a homoldgu tohto proteinu z M. smegmatis - MSMEG_6366.

Summary of the project results and the fulfillments of the project goals (max. 20 lines) -english:

The grant was associated with the 6th FW EU project entitled NM4TB (New Medicines for Tuberculosis).
Investigation of the biogenesis of mycobacterial cell wall, and particularly its mycolyl-arabinogalactan
complex is attractive for the development of the new drugs, because the most efficient medicines against
tuberculosis at present, ethambutol and isoniazid, inhibit the synthesis of arabinan and mycolic acids,
respectively. In this project we focused on the galactan biosynthesis.

We have shown that galactosyltransferase Rv3782 is a bifunctional enzyme, which attaches the first and the
second galactose units to glycolipid 2 - decaprenyl-P-P-GlcNAc-Rha, thus initiating galactan polymerization.
We proved that the product of the Rv3782-catalysed reaction serves as a substrate for the next bifunctional
galactosyltransferase Rv3808c. We named the enzymes GIfT1 and GIfT2, respectively, which was accepted
by the Tuberculist database. The gene is essential in both M. smegmatis and M. tuberculosis (Prof. Tanya
Parish, personal communication) and thus can serve as the perspective target for the drug development.

We have investigated the function of the predicted ABC transporter of polysaccharides -
Rv3781/Rv3783, located in the arabino-galactan biosynthetic cluster. Our results suggest that this transporter
takes part in the metabolism of galactan build-up, based on the in vitro reactions with the strain disrupted in
membrane domain of the transporter (MSMEG_6369, homolog of Rv3783) in M. smegmatis, as well as the
direct transport assay of the predicted substrate across the membrane of the everted vesicles. Involvement of
Rv3781 protein (ATP-binding domain) in the metabolism of galactan precursors can be predicted from the
protein-protein interaction between GIfT1 and MSMEG 6366, homolog of Rv3781 in M. smegmatis.
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