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Development of a novel anti-tuberculosis drug by targeting the electron transport chain

[Background]

B Tuberculosis (TB) is a leading cause of death worldwide, killes more than 1.5 million people a year. The
rise of multidrug-resistant (MDR) and extremely drug-resistant (XDR) strains of Mycobacterium
tuberculosis (Mtu) represents a serious health challenge. The length of the standard treatment is a major
cause for emergence of resistant strains. Lack of effective treatment for dormant Mtu, effective
vaccination, and outbreak in healthcare facilities for the elder people cause tuberculosis treatment make
current TB treatment more alarming. Therefore, there is pressing need to develop an anti-

tuberculosis drug that has a novel mechanism of action. And a novel drug has to shorten the

length of treatment.

B Electron transport chain (ETC) is composed of multiple membrane protein complex, which has a
fundamental machinery conserved in not only mammals but also microbes. Recently, ETC has draw
attention as a prospect drud target, because bedaquiline, a first new anti-tubeculosis drug in 40 years,
targets ATP synthase that is one of ETC enzyme complexes. The approval of bedaquiline has verified
the concept of targeting ETC, however, its strong cardiotoxicity limits its use.

[Aim]

The aim of this study is to develop an anti-tuberculosis drug which has a novel mechanism of action by
targeting terminal oxidases in the electron transport chain. We identified an allosteric site for heme-copper
oxidase after successful X-ray co-crystallography. With combination of structural analysis of cytochrome
oxidase and in-silico compound screening, we aim to establish a proof of concept and develop a first-in-class
anti-tuberculosis drug.

[Summary]

We succeeded exogenous expression of Mtu oxidase and effective purification with activity. We screened the
custom compound library with this Mt oxidase, and found 24 hit compounds. Among them, there was the hit
compounds that did not cross react with mammalian terminal oxidases.

With ligand based derivative search and newly synthesis of the prospect hits, we focused/developed 3 core
compound structures. All 3 hits successfully inhibited the growth of Mtu strain, H37Ryv, in oxygen-rich condition. In
addition, they inhibited the growth of H37Rv in human macrophages, thereby we verified the concept of our project.
Unfortunately, the most effective compound turned out to be a competitive inhibitor and was eliminated from further
development, however, we reached an agreement that we will continue this collaboration with the set-up company

in order to develop a lead compound with successful in-vivo POC.
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