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Emergence of new antibiotics on the market has dwindled

1953: Glycopeptides, Nitroimidazoles, Streptogramins «¢
1952: Macrolides <«
1950: Pleuromutilins <
1948: Cephalosporins <«

1947: Polymyxins, Phenicols <«

19446: Nitrofurans <«

1945: Tetracyclines < '
1943: Aminoglycosides, Bacitracin (topical) <

1932: Sulfonamides <
1928: Penicillins <«

P> 1955: Cycloserine, Novobiocin Adapted from WHO report on

B 1957: Rifamycins antimicrobial agent development, 2020
P 1961: Trimethoprim

P 1962: Quinolones, Lincosamides, Fusidic acid

P 1969: Fosfomycin
P 1971: Mupirocin

P 1976: Carbapenems
P> 1978: Oxazolidinones

P> 1979: Monobactams
P> 1987: Lipopeptides
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DISCOVERY VOID

ALTERNATIVE STRATEGIES TO TARGET AMR

WE NEED




CRISPR-Cas as new tool to target AMR

The Nobel Prize in Chemistry 2020 [l

awarded "for the development of a
method of genome editing"




Adaptation
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How can we use CRISPR as an antimicrobial tool?




CRISPR-Cas delivered to

Target specificity (e.g. AMR or virulence genes)
target cell

Target removal

CRISPR array cas9
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CRISPR-Cas delivered to
target cell
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CRISPR-Cas delivered to ?
target cell .
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Vectors for CRISPR-Cas9 delivery to target cell
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bacteriophages conjugative plasmids



Vectors for CRISPR-Cas9 delivery to target cell

bacteriophages conjugative plasmids
Conjugative mating pair .
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Vectors for CRISPR-Cas9 delivery to target cell

bacteriophages conjugative plasmids
Conjugative mating pair .
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Bacteriophages for CRISPR-Cas delivery to remove AMR

- MRSA infection in mouse model EHEC infection in insect model
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Bikard et al, Nature Biotechnology 2014 Citorik et al, Nature Biotechnology 2014



Conjugative plasmids for CRISPR-Cas delivery to remove AMR

Drug-resistant Enterococcus faecalis — in vitro
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Rodrigues et al, Antimicrob Agents Chemotherapy 2019



Hospital/clinic

AMR contamination across
One Health domains

Sewage/water supply
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Hospital/clinic

AMR contamination across
One Health domains
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Animal husbandry

Wastewater



Animal husbandry
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Challenges for CRISPR-Cas-based AMR removal across One Health
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microbial community complexity

CRISPR targeting evasion
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treatment delivery legislative issues

reviewed in Pursey et al, Plos Pathogens 2018



Take home

CRISPR-Cas'is a high-precision antimicrobial tool for AMR

removal

Opportunities for implementation across One Health settings

s around microbial complexity and resistance
evolution remain
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