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Going Viral: Emerging Opportunities for Phage-Based Bacterial Control in
Water Treatment and Reuse
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In {:L‘_Ct‘i( NS Large-Scale Chemical-Genetic Strategy Enables the Design of Q —
ACS DiS@HSES Antimicrobial Combination Chemotherapy in Mycobacteria -
which is resistance to a compount f B _,ﬁ;q Wﬁﬁlﬁﬁﬁi
results in a combination whaose resisiZC2 barrier is higher than two % @ Ll X
I

noninteracting compounds.

Previously, we reported a seque Uﬂ\u*ééﬁiﬁﬂh‘lg'%‘(suppomng information)%l]igﬁ/?ﬁ

screening strategy, PRimary sci %E@}%&é‘%&?ﬁ(primary data) s csto o
Chemistry and Targets (PROSPECT), which generated chemical genetic l!§| Tl BT Al ProseecT s EZ,(D
interaction profiles (CGIPs) that characterized the fitness of 150 multiplexed, ol o 7. (“*‘HN » :
genetically barcoded hypomorph mutants (strains depleted of individual strins M gas] -
essential gene products) of Mtb H37Rv in response to ~50000 compounds r—( L End }_J
(Figure 1A)(3) PROSPECT quantifies the fitness changes of genetically X, i " %

barcoded hypomerph strains on compound treatment; the vector of fitness ’”“_\ﬂolqzsh . I:';Mutuallysaclugmem-smmna
changes, measured as log(fold-change) of the abundance of barcodes of a BRD-E0003 M- Coiblon el peziatace

particular hypomorph 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 phenotypic screening data based on their
putative MOA, instead of simply their potency. We illustrated PROSPECT's
strengths in the discovery of BRD-8000, an uncompetitive inhibitor of a nag
target, EfpA (Rv2846c), an essential efflux pump in Mtb. Though BRD-§

itself lacked potent activity against wild-type Mtb (minimal inhibitory T E{ﬂﬂﬂl}%j{ﬂ ’?
concentration, MIC 2 50 pM), chemical optimization yielded BRD-8000.3, a

narrow-spectrum, bactenmdal ant myoobactemal agent with good wild-type Recommended Articles v
= _ . . 7
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Sarah J. Blair, Mathieu Doucet, James E Browning, Kevin Stone, Hanyu Wang, Candice Halbert, Jaime Avilés Acosta, José A Zamora Zeleddn,
Adam C. Misglander*, Alessandro Gallo*, and Thomas F. Jaramille®

@ Cite this: ACS Energy Lett 2022, 7,6, 19359-1948 Article Views Altmetric Citations Share Addto Export

Fublication Date: May 10, 2022 ~ 626 S P

https://doi.org/10.1021/acsenergylett. 1c02833 - - il | RIS -
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Copyright © 2022 American Chemical Society
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