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Large-Scale Chemical-Genetic Strategy Enables the Design of
Antimicrobial Combination Chemotherapy in Mycobacteria

%
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noninteracting compounds.

Previously, we reported a sequenci
screening strategy, PRimary screen

Chemistry and Targets (PROSPECT), which generated chemical genetic
interaction profiles (CGIPs) that characterized the fitness of 150 multiplexed,
genetically barcoded hypomorph mutants (strains depleted of individual
essential gene products) of Mtb H37Rv in response to ~50000 compounds
(Figure 1A).(3) PROSPECT quantifies the fitness changes of genetically
barcoded hypomorph strains on compound treatment; the vector of fitness
changes, measured as log(fold-change) of the abundance of barcodes of a
particular hypomeorph after treatment with a compound of interest relative to a
vehicle control, is known as a CGIP (Figure 1A). Addressing the need for MOA
diversity in tackling antimicrobial resistance, PROSPECT can be used to
prioritize compounds from primary phenctypic screening data based on their
putative MOA, instead of simply their potency. We illustrated FROSPECT's
strengths in the discovery of BRD-8000, an uncompetitive inhibitor of a novel
target, EfpA (Rv2846c), an essential efflux pump in Mtb. Though BRD-8000
itself lacked potent activity against wild-type Mtb (minimal inhibitory
concentration, MIC 2 50 uM), chemical optimization yielded BRD-8000.3, a
narrow-spectrum, bactericidal antimycobacterial agent with good wild-type

F 88|ty (Mt MIC = 800 oM. Figure 1R)(3)
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Substituted Alkyne Synthesis Under Non-basic
Conditions — Copper Carboxylate-mediated,
Palladium-catalyzed Thioalkyne—Boronic Acid Cross-
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GENERAL METHODS

'H. "'C and "*F NMR spectra were recorded on a Varian Mercury 300 MHz (300 Mz
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