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Intricate regulatory circuit of Pseudomonas aeruginosa AmpR revealed through whole 
genome approach
Kalai Mathee
Florida International University, USA

Bacteria rapidly respond and adapt to changing environmental conditions by altering gene expression. A gram-negative 
opportunistic bacterium, Pseudomonas aeruginosa is a major human pathogen implicated in a number of acute and chronic 

infections. Of particular concern is the wide prevalence of antibiotic resistant P. aeruginosa in hospitals.  Expression of virulence 
factors that contribute to P. aeruginosa pathogenicity is tightly regulated. Regulators make up ~8-10% of the P. aeruginosa genome. 
A transcriptional regulator of the LysR family, AmpR plays a major role in conferring resistance to ß-lactams by positively 
regulating ampC encoding a lactamase. Whole genome approaches such as microarrays, deep RNA sequencing, CHIP-Seq and 
proteomics analyses of the P. aeruginosa prototypic strain PAO1 and its isogenic ampR in-frame deletion mutant, PAO∆ampR, in 
the absence and presence of ß-lactams, revealed that the regulatory repertoire of AmpR is extensive and includes over 500 genes. 
AmpR regulates diverse phenotypes such as ß-lactam and non-ß-lactam resistance, many virulence processes and metabolism. 
AmpR regulated positively and negatively, phenotypes associated with acute and chronic infections, respectively. Furthermore, 
RNA-Seq and ChIP-Seq studies identified lasR, encoding the quorum-sensing regulator, to be a direct target of AmpR regulation. 
In silico comparative transcriptomics analyses further identified genes that are exclusively regulated by AmpR and core set are 
involved in bacterial homeostasis. In summary, AmpR is identified as a critical regulator of pathogenesis and metabolism in P. 
aeruginosa and is a potential therapeutic target.
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