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The strategy

Antivirulence drugs inhibit the expression or activity of virulence factors without affecting bacterial growth.

Antivirulence drugs are expected to:

v" prevent/inhibit the establishment of
the infection

v" reduce the damage caused by
pathogens

v"  have less adverse effects on the host
microbiota

v' impose a weaker selective pressure
for the emergence of drug resistance
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The organism and the target

Pseudomonas aeruginosa

>

>

Opportunistic human pathogen

Top ranked in both intensive care unit (ICU) and
non-ICU hospital-acquired infections

Main cause of mortality in cystic fibrosis (CF)
patients and one of the main causative agents of
chronic wounds

High antibiotic resistance, also as a consequence
of biofilm formation

Included by the WHO in the priority list of
pathogens for which new antimicrobial therapies
are urgently needed (Priority 1: Critical)
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Many antivirulence drugs targeting QS with poor pharmacological properties

B quorum sensing inhibition

Bl quorum sensing inhibition and Pseudomonas aeruginosa
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Unfortunately, most QS inhibitors have unfavourable
pharmacological properties
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The approach

Drug repurposing is based on the use of “old” drugs already approved for use in humans to treat different diseases.

As compared to de novo drug discovery, the drug repurposing approach has a higher probability of yielding
bioavailable and safe hit compounds.
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De novo drug development

Drug repurposing
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The screening system

P. aeruginosa PAO1
(AQ producer)

P. aeruginosa ApgsA PpgsA::lux
(AQ biosensor)

Inhibitor of AQs
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The inhibitor
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Clofoctol inhibits QS-dependent virulence traits

Growth curves

QS signal molecules

Swarming motility
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Clofoctol restores colistin sensitivity in colistin-resistant Gram-negative pathogens

Clofoctol (also known as octofene) is an antibiotic active against Gram-positive pathogens, commonly prescribed to
treat pulmonary lung infections in infants due to its low toxicity.

Clofoctol is a resistance breaker active against different Gram-negative colistin-resistant pathogens.
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We are currently investigating the mechanism of action of clofoctol as a colistin-resistance breaker.
Collalto et al. (2023) Microbiol Spectr 11:¢0427522.



Identification, characterization and optimization of other antivirulence drugs
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Skills and expertise possibly useful to EUROSTOP

Antibiotic susceptibility assays

Selection and characterization of antibiotic-resistant mutants

Generation of mutants by random transposon mutagenesis

Generation of site-specific mutants

Characterization of the mutants via transcriptomics and phenotypic analysis
Protein purification and binding assays to DNA

Gene expression analyses at the single-cell level

Collection of > 100 P. aeruginosa cystic fibrosis isolates

Galleria mellonella and lettuce leaf infection models

Cellular infection models with lung epithelial cells
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Skills and expertise possibly useful to EUROSTOP

Experimental evolution of resistance
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Skills and expertise possibly useful to EUROSTOP

Antibiotic susceptibility assays

random
transposon
mutagenesis

Selection and characterization of antibiotic-resistant mutants
Generation of mutants by random transposon mutagenesis

Generation of site-specific mutants

Characterization of the mutants via transcriptomics and phenotypic analysis
Protein purification and binding assays to DNA

Gene expression analyses at the single-cell level

Collection of > 100 P. aeruginosa cystic fibrosis isolates

Galleria mellonella and lettuce leaf infection models

Cellular infection models with lung epithelial cells




Skills and expertise possibly useful to EUROSTOP

Antibiotic susceptibility assays . 4
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Skills and expertise possibly useful to EUROSTOP

RNA-seq

Antibiotic susceptibility assays

Selection and characterization of antibiotic-resistant mutants

Generation of mutants by random transposon mutagenesis
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Generation of site-specific mutants

Fold change

Characterization of the mutants via transcriptomics and phenotypic analysis
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Protein purification and binding assays to DNA
Gene expression analyses at the single-cell level

Collection of > 100 P. aeruginosa cystic fibrosis isolates

Galleria mellonella and lettuce leaf infection models
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Cellular infection models with lung epithelial cells




Skills and expertise possibly useful to EUROSTOP

Antibiotic susceptibility assays

Selection and characterization of antibiotic-resistant mutants

Generation of mutants by random transposon mutagenesis

Generation of site-specific mutants

Characterization of the mutants via transcriptomics and phenotypic analysis
Protein purification and binding assays to DNA

Gene expression analyses at the single-cell level

Collection of > 100 P. aeruginosa cystic fibrosis isolates

Galleria mellonella and lettuce leaf infection models

Cellular infection models with lung epithelial cells
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Skills and expertise possibly useful to EUROSTOP
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Selection and characterization of antibiotic-resistant mutants
Generation of mutants by random transposon mutagenesis o i

Generation of site-specific mutants

P, aeruginosa
PAO1

Characterization of the mutants via transcriptomics and phenotypic analysis

E. coli
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Protein purification and binding assays to DNA

Gene expression analyses at the single-cell level

K. pneumoniae
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Collection of > 100 P. aeruginosa cystic fibrosis isolates
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Skills and expertise possibly useful to EUROSTOP

Antibiotic susceptibility assays

Selection and characterization of antibiotic-resistant mutants

Generation of mutants by random transposon mutagenesis

Generation of site-specific mutants

Characterization of the mutants via transcriptomics and phenotypic analysis
Protein purification and binding assays to DNA

Gene expression analyses at the single-cell level

Collection of > 100 P. aeruginosa cystic fibrosis isolates

Galleria mellonella and lettuce leaf infection models

Cellular infection models with lung epithelial cells
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Skills and expertise possibly useful to EUROSTOP

Antibiotic susceptibility assays
Selection and characterization of antibiotic-resistant mutants

Generation of mutants by random transposon mutagenesis

Generation of site-specific mutants

Characterization of the mutants via transcriptomics and phenotypic analysis

Adefflux

Protein purification and binding assays to DNA *
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Gene expression analyses at the single-cell level 5 oo

n. of injected bacteria

Collection of > 100 P. aeruginosa cystic fibrosis isolates
Galleria mellonella and lettuce leaf infection models

Cellular infection models with lung epithelial cells
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Skills and expertise possibly useful to EUROSTOP

Antibiotic susceptibility assays

Selection and characterization of antibiotic-resistant mutants

Generation of mutants by random transposon mutagenesis

Generation of site-specific mutants

Characterization of the mutants via transcriptomics and phenotypic analysis
Protein purification and binding assays to DNA

Gene expression analyses at the single-cell level

Collection of > 100 P. aeruginosa cystic fibrosis isolates

Galleria mellonella and lettuce leaf infection models

Cellular infection models with lung epithelial cells
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