Structural study of transcriptional factor CifR regulating a virulence factor from Pseudomonas aeruginosa
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Pseudomonas aeruginosa is an opportunistic pathogen and a leading cause of airway infection, particularly in patients with underlying lung disease. For example, P. aeruginosa colonizes USP10 ,_
G
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>85% patient with Cystic Fibrosis and is a major contributor to respiratory failure in most of these patients.

The previous studies in the lab have uncovered a mechanistically novel P. aeruginosa virulence factor, the CFTR inhibitory factor (Cif), an epoxide hydrolase (EH) enzymes. It reduces

the cell-surface abundance of the cystic fibrosis transmembrane conductance regulator (CFTR) in airway epithelial cells via its epoxide-hydrolyzing activity. Cif can thus subvert mucociliary V.R. | dF.{'I
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clearance, a major early line of defense against colonization by respiratory pathogens. Cif also sabotages pro-resolving signaling pathways, supporting a hyperinflammatory airway milieu. _.%

In P. aeruginosa, Cif expression is regulated by a TetR family transcriptional repressor CifR. The expression of cif gene is repressed upon CifR binding on cif promotor. Previous studies in @
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the lab have shown that CifR-mediated repression of cif gene expression is relieved by addition of epoxides in vivo and that CifR-DNA binding activity is disrupted by epoxide in Vitro.

This makes CifR the first reported epoxide-sensitive bacterial transcriptional regulator.

The study here revealed the first molecular structure of CifR-DNA complex which leads to understand the regulation mechanism of CifR on the expression of the virulence gene

cif. This provides fundamental support for using CifR as a new therapeutic target and for developing potential drugs that may complement existing antibiotic regimes.
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(4) Stoichiometry of CifR-DNA complex: 1 dimer + 1 dsDNA
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Structure of CifR-26bp-L dsDNA
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