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Current Research Interest

My research focuses on the elucidation of the mode of action of antitubercular drugs. The
increasing prevalence of multidrug resistant tuberculosis highlights the need for drugs with bac-
tericidal mechanism different from those of presently available agents. My work involves eluci-
dating the molecular mechanism of action of new and well-established antitubercular drugs as
an aid in developing new therapeutic agents with greater potency, improved pharmacokinetics
and reduced toxicity.

I'm particularly interested in finding inhibitors affecting the synthesis of the mycobacterial
cell envelope lipids, which form a hydrophobic barrier that prevents the entry of potential an-
tibiotics. I'd like to mention two groups of compounds we've been working on: adamantyl urea
and thiocarbamide compounds.

It was established in our laboratory that the bactericidal activity of adamantyl urea com-
pounds on Mycobacterium tuberculosis result from the abolition of translocation of trehalose
monomycolate across the plasma membrane. Further studies shown that the inner membrane
transporter, MmpL3, carries out trehalose monomycolate transport. As a result of MmpL3
inhibition by adamantyl urea the cell envelope outer membrane is not formed. MmpL3 protein is
a new promising target for antitubercular drugs.

The Isoxyl and thiacetazone are thiocarbamide-containing prodrugs, which have been used
in the clinical treatment of tuberculosis, but theirs clinical use has been restricted due to low
bioavailability or toxicity.

It has been known for the long time that these drugs inhibit Mycobacterium tuberculosis
growth through the inhibition of mycolic acid synthesis but their targets in this pathway have re-
mained unknown. Our recent studies have shown that isoxyl and thiacetazone inhibit the dehy-
dration step of the type II fatty acid synthase cycle. The detailed understanding of the inhibition
mechanism of dehydratases by thiacetazone and isoxyl would allow for rational development
of optimized inhibitors of Mycobacterium tuberculosis growth.
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