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Figure 1. The four resistance acquisition pathways, the four main mechanisms of resistance, and the five main targets for antibiotics.

Chellat, M.F.; R a g uLg Riedl, R. Targeting antibiotic resistance, Angew. Chem. Int. Ed. 2016, 55, 2-30.
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Multitargeting in bacteria - drugs

Why?
Anot subject to high-level target-based resistance by single
genetic changes in the host

Does it work?

Ab-lactams i PBPs

Amacrolides, lincosamides, tetracyclines, aminoglycosides,
oxazolidinones T multiple copies of rRNA genes

Afluoroquinolones i topoisomerases (DNA gyrase and
topoisomerase V)

Silver, L. L. Challenges of Antibacterial Discovery, Clin. Microbiol. Rev. 2011, 24, 71-109.
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Multitargeting in bacteria - drug discovery

AMurC-F ligases - ATP-competitive inhibitors,

COOH

substrate/product analogues .

0

ICxq (E. coli MurD) = 8.2 uM

N WH ICs0 (MurD) = 2 uM ICeg Es. aureus MurD) = 6.4 uM
S\ﬁ ICs50 (MurE) = 6 UM ICso (E. coli MurE) = 180 M
HO OH S I1C50 (MurF) =2 uM ICs (S. aureus MurE) = 17 uM
OH
5a MIC (MRSA) = 8 pg/mL
Tomagi | CAemMeglChera 2010, 5, 286-295 Tomagi | , ACS Med. Chem.lLett, 2012, 3, 626-630.

Toma g ietal., J. Med. Chem. 2011, 54, 4600-4610.

ADNA gyrase/topoisomerase |V

Adual inhibitors of Gram-positive DNA polymerases
Ab-ketoacyl-ACP synthases of Fasl|

Ahybrid molecules: dual pharmacophore, multiple targets

Silver, L. L. Challenges of Antibacterial Discovery, Clin. Microbiol. Rev. 2011, 24, 71-109.
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DNA gyrase and topoisomerase IV
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GyrB/ParE inhibitors
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Bisacchi, G. S.; Manchester, J. |. ACS Infect. Dis. 2015, 1, 4-41.
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GyrB and ParE
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Bisacchi, G. S Manchester, J. |. ACS Infect. Dis. 2015, 1, 4-41.
Tomagi Ma g,il|P.;Curr. Top. Med. Chem. 2014, 14, 130-151.
Mayer, C.; Janin, Y. L. Chem. Rev. 2014, 114, 2313-2342.
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Marine alkaloids
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type C analogues Tomagi | , MedCheraGomma PR0O15, 6, 105-110.

A similarity to known DNA gyrase B inhibitors - pyrrolamides
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Sherer, B. A. et al. Bioorg. Med. Chem. Lett. 2011, 21, 7416-7420.
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Discovery of novel GyrB inhibitors

Avirtual screening
Alibrary of oroidin analogues (>120 compounds)
A ATP-binding site of E. coli GyrB (PDB: 4DUH)
A 20 compounds tested in vitro
A5 active compounds

Tomagi | , J. Med. Ghem. 2015, 58, 5501-5521.



