| nactivation of the glycoside hydrolase NagZ attenuates
antipseudomonal beta-lactam resistance in Pseudomonas
aeruginosa.
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ABSTRAC:

The overproduction of chromosomal Ampdactamase poses a seriahsllenge to the
successful treatment Bseudomonas aeruginosainfection withP-lactam antibiotics.
Induction ofampC expressiomy B-lactams is mediated by disruption of peptidoglycan
(PG)recycling and the accumulation of cytosolic 1,6yairb-N-acetylmuramyl
peptides, catabolites of PG recycling that are gead byanN-acetyl$-D-
glucosaminidase encoded hggZ (PA3005). Irthe absence dflactamsampC
expression is repressed by theeepD amidases encoded bypD, ampDh2 and
ampDh3, which acto degrade these 1,6-anhyddeacetylmuramyl peptide inducer
molecules. Inactivation ampD genes results in a stepwigaregulation obmpC
expression and clinical resistance to antipseudaifdactams due to accumulation of
theampC inducer anhydromuropeptidds examine the role of NagZ on AmpC
mediated}-lactam resistanda P. aeruginosa, we inactivateshagZ in P. aeruginosa
PAOland in an isogenic triplampD null mutant. We show that inactivatiohnagZ
represses both intrindielactam resistance (up to 4-folaid the high antipseudomonal
B-lactam resistance (up to 16-fottipt is associated with the loss of AmpD activitje
also demonstrathat AmpC mediated resistance to antipseudoniblaitams cabe
attenuated in PAO1 and in a seriesupD null mutants using selective small
molecule inhibitor of NagZ. Our results suggéstt blocking NagZ activity could
provide a strategy to enhartbe efficacy ofi-lactams again®R. aeruginosa and other
Gram-negativethat encode inducible chromosonaalpC and to counteract the
hyperinduction obmpC that occurs from the selectionafipD null mutations during-
lactam therapy.
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