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ANTIBIOTIC DISCOVERY
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The timeline of clinically used antibiotic discovery and overview of mechanism-guided strategies for

combating antibiotic resistance. (*) Denotes synthetic compounds. )
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ANTIBIOTIC CLASSIFICATION
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Antimicrobial Resistance(AMR)

* An increasing resistance to frontline
lifesaving antibiotics that undermines the
ability to treat common and serious
infectious disease

» Cause 700,000 deaths every year

* Increase to 10 million deaths a year by
2050
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WHO reports widespread
overuse of antibiotics in
patients hospitalized with
COVID-19

26 April 2024 | News release | Geneva |Reading time: 2 min (501 words)

New evidence from the World Health Organization (WHO) shows the gxtensive overuse of antibiotics
during COVID-19 pandemic worldwide, which may have exacerbated "silent" spread of antimicrobial
resistance (AMR).
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MECHANISTIC BASIS OF ANTIBIOTIC RESISTANCE

* Modifications of the Antibiotic Molecule
« Decreased Antibiotic Penetration and Efflux
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Vancomycin binding scheme
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Resistance evasive antibiotics

Lipid ll-caging vancomycin conjugates
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A dipicolyl-derivative of vancomycin, Dipi-van, which can chelate Zn?* resulting in the formation of Dipi-van—
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Resistance evasive antibiotics
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* Neutral phospholipids, phosphatidylcholine

* Negatively charged phospholipids, phosphatidylglycerol;
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Resistance evasive antibiotics

Natural antimicrobial peptides found in uncultivable bacteria.
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Resistance evasive antibiotics

* Vancomycin
* Teixobactin
* Clovibactin
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« Lipid Il is immmutable, but the pentapeptide is modifiable;

« MurNAc sugar moiety is conserved, but it is conceivably modifiable;

» Pyrophosphate is the end of the road for the evolution of resistance evasion:

present in all lipid ll-type compounds, completely immutable target;
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PPi participated cell wall biosynthesis

Mature peptidoglycan
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Induction of ROS: A strategy for the control of ARG dissemination

Horizontal gene transfer, acquisition of foreign DNA material through HGT is one of the most important
drivers of bacterial evolution and it is frequently responsible for the development of antimicrobial resistance.

UV/H,0,, ozonation, photocatalysis, and Fenton reaction have been successfully used to kill antibiotic
resistant bacteria, and more importantly repress the dissemination of antibiotic resistant genes.

ROS refers to reactive radicals, including superoxide anion(O,-), peroxide(O,%), hydrogen peroxide
(H,0,), hydroxyl radicals (OHe), and hydroxyl ions(OH") that are produced continually as alternative

metabolites of several cell biological pathways.

Lipid autoxidation:

RoN, is azo compound; LH is lipid substrate;

Initiation: RoNs> — 2R + Nop
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Propogation: L-+0O,— LOO-
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Inhibition: LOO: + LOO- — nonradical products

Fenton reaction: H,0, + Fe2* —» HO: + Fe3 +OH-
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Ferroptosis/Cuproptosis-like bacterial cell death
Irons and ROS generated from lipid and iron metabolism are the two key substances involved in ferroptosis.

Iron catalyzes the formation of highly reactive hydroxyl radical through Fenton reaction. It further acts as a
cofactor for lipoxygenase to catalyze PUFA oxidation, exerting oxidative damage in cells
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Ferroptosis/Cuproptosis-like bacterial cell death
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Drawbacks and Conclusion

+ Clovibactin as a first-generation antibiotic may have the potential for long-term effectiveness, it is
imperative to exercise caution, maintain continual monitoring, and undertake further research to gain a

comprehensive understanding of the potential pathways of resistance development.

A de novo Resistance Mutations
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« The DNA repair process can involve the activation of mutagenic DNA polymerases that lack proofreading

T Increased Resistance

activity potentially leading to resistance-conferring mutations .
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