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Abstract:
Up to now, antimicrobial resistanceis one of the biggestpublic health challenges. Multi-resistanceis
particularly worrying in both Gram-negativebacteria,Pseudomonasaeruginosaand Escherichiacoli for
instance,andparasitessuchasPlasmodiumfalciparum.

Consequently,developingnew compoundswith original and selectiveantimicrobial modesof action is
critical. Fatty acids are essential to maintain the vital integrity of the bacterial membrane. Their
biosynthesisinvolves the fatty acid synthase-II (FAS-II) system which is exclusivelyfound in germs.
Furthermore, the amino-acid sequencesof the FAS-II enzymesactive site are well conservedin the
microbial pathogens. As proves of concept, Isoniazid,a well-known antituberculous compound, and
Afabicinςcurrently in clinicaldevelopmentto treat drug resistantstaphylococciinfections- target InhAor
FabI,FAS-II enzymes. In this work, we focus on another important FAS-II enzyme,FabZ,to designnew
antimicrobialswith limited side effects and minimal chancesof cross resistancewith existing drugs
targetingother pathways.

In the ProteinDataBank(PDB),severalFabZ3D structuresfrom different organismshavebeenreported.
Amongknown FabZinhibitors, the NAS91 family, with a quinoline core, inhibits PfFabZwith IC50 in the
micromolar range. Additionally,co-crystal NAS91 family-PfFabZcomplexstructuresare describedin the
PDB. Basedon these data, we have started a FabZ-baseddrug designstudy to developnovel quinoline
structures. Herein,the in silicostudy,synthesisof new quinolinesandbiologicalresultswill beexposed.
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Antimicrobial resistance

Public health issue:

2019: 1.3 M deaths due to antibioresistanceworldwide
2050 forecast: 10 M deaths/year with new treatments
ESKAPEEbacteria:

Å Enterococcus faecium
Å Staphylococcus aureus
Å Klebsiella pneumoniae
Å Acinetobacter baumanii
Å Pseudomonas aeruginosa
Å Enterobacter spp.
Å Escherichia coli

2020: 627,000deaths due to Plasmodiumsppworldwide

Development of new treatments:

Å Selective
Å With original modes of action

ĄNew target: fatty acids biosynthesis via the enzymes type II fatty acid synthase system (FAS-II)

Murray et al. The Lancet, 2022, 399, 629-сррΦ hΩbŜƛƭƭΣ Review on Antimicrobial Resistance, 2016, Final report. World Health Organization, World Malaria Report 2021, 2021.

P. falciparum
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The FAS-II system

Role: Fatty acid biosynthesis

Essential to maintain the vital integrity of the bacterial membrane
Specificto pathogens: limited side effects
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-̡hydroxyacyl-ACP dehydratase (FabZ)

Zhang et al.J. Biol. Chem., 2008, 283, 5370-5379. Tasdemiret al. J. Med. Chem., 2006, 49, 3345-3353. Kumar et al. BBA-General Subjects, 2018, 1862, 726-744. 

Ubiquitousin pathogens
Ą broad-spectrumantibacterial

Crystal structures of HpFabZ(PDB code: 2GLL)
Amino-acidsequencesof McFabZ, PaFabZ, NmFabZ, YpFabZ, PfFabZ, HpFabZ, EcFabZ

and CjFabZ

ProteinData Bank (PDB): crystalstructures 
Ą rational design



9

Structural analysisand design of potential FabZ inhibitors
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Retrosynthesisof series1-4
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Synthesisof series1-4 via path A
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Synthesisof series1-4 via path D
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Synthesisof series1-4 via path E
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Synthesisof compounds 1g and 1h
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Synthesisof compounds 1c and 1d via pathsB and C
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Synthesisof compounds 1c and 1d via pathsB and C


