Target Identification of Mycobacterium tuberculosis Phenotypic Hits Using a
Concerted Chemogenomic, Biophysical, and Structural Approach

Mycobacterium phenotypic hits are a good reservoir for new chemotypes for the
treatment of tuberculosis. However, the absence of defined molecular targets and
modes of action could lead to failure in drug development. Therefore, a combination
of ligand-based and structure-based chemogenomic approaches followed by
biophysical and biochemical validation have been used to identify targets

for Mycobacterium tuberculosis phenotypic hits. Our approach identified EthR and
InhA as targets for several hits, with some showing dual activity against these proteins.
From the 35 predicted EthR inhibitors, eight exhibited an IC50 below 50 uM

against M. tuberculosis EthR and three were confirmed to be also simultaneously
active against InhA. Further hit validation was performed using X-ray crystallography
yielding eight new crystal structures of EthR inhibitors. Although the EthR inhibitors
attain their activity against M. tuberculosis by hitting yet undefined targets, these
results provide new lead compounds that could be further developed to be used to
potentiate the effect of EthA activated pro-drugs, such as ethionamide, thus enhancing
their bactericidal effect.
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