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Mycobacterium tuberculosis is responsible for the most mortality world wide as a
single infectious agent. Chemotherapy of this disease is hampered by the
inaccessibility of the mycobacterial cell wall, which renders high resistance of this
bacterium to almost available antibiotics. In this proposal for the SwissTB award
2005, we present our discovery of a mycobacterial protein kinase that could be used
for the development of novel anti-mycobacterial compounds circumventing the
inherent problem of mycobacterial cell wall as a barrier for chemotherapy.

Background
The first barrier a microbial pathogen has to face when infecting multicellular
organisms is the innate immune defense system in which a key player is the
macrophage. These “professional phagocytes” recognize microbes and engulf them
into vacuoles called phagosome. Phagosomes then fuse with lysosomes, resulting in
the degradation of the cargo by resident hydrolytic enzymes. In contrast to what
happens with other microbes, Mycobacterium tuberculosis can prevent the fusion of
their phagosomes with lysosomes, thereby surviving intracellularly. We identified a
secreted mycobacterial protein kinase, protein kinase G that plays crucial role for the
blockage of phagosome-lysosome fusion. Genetic disruption of this kinase results in
immediate transfer of mycobacteria to lysosomes and consequent mycobacterial cell
death. A chemical screen for protein kinase G inhibitors led to the discovery of a
tetrahydrobenzothiophene, which specifically inhibits the kinase activity of protein
kinase G. This compound, as expected, accelerates the phagosome maturation
process and mediates enhanced bactericidal activity of macrophages against
Mycobacterium tuberculosis.

Significance
Most anti-tuberculous antibiotics used today intend directing intracellular
mycobacterial targets to stop Mycobacterium tuberculosis growth. Instead, targeting
protein kinase G would allow the macrophage to carry out its innate anti-bacterial
activity by shuttling the bacterium to lysosomes. Moreover, by targeting an
extracellular functioning molecule like protein kinase G, the problem of chemical
transportation through the inaccessible mycobacterial cell wall could be avoided.
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