Biliverdin An Emerging Signaling Molecule in the Regulation of Extracellular
Heme Uptake and Virulence in Pseudomonas aeruginosa.

Angela Wilks, Department of Pharmaceutical Sciences, School of Pharmacy, University
of Maryland, Baltimore

The opportunistic pathogen P. aeruginosa encodes two extracellular heme uptake
systems, the Pseudomonas heme uptake (phu) and the heme assimilation systems
(has).(1) Consistent with recent studies indicating PhuR as the primary heme receptor in
clinical infection, our laboratory has shown Phu system is the major heme transporter
with the hemophore dependent Has system acting primarily in heme sensing.(2) *C-
heme isotopic labeling and bacterial genetics combined with biochemical and
biophysical studies further show the intracellular heme chaperone PhusS is critical in
linking heme flux through the biliverdin IXp and IXd regioselective HemO to post-
transcriptional regulation of heme utilization.(3, 4) Complementation of the AhemO
deletion strain with a BVIX-a selective (hemOa) or a catalytically inactive (hemOQin)
hemO mutant down regulates expression of the hemophore HasA and its cognate
receptor HasR. Mechanistic aspects the PhuS-HemO coupled regulation of heme flux
have been studied by in vitro and in vivo methods employing hydrogen deuterium
exchange (HDX) mass spectrometry techniques combined with resonance Raman
spectroscopy. Furthermore, we present the first evidence for BVIXbeta-dependent post-
transcriptional regulation of the ECF sigma-factor heme dependent cell surface signaling
system. Coupling the regioselective metabolic flux of heme through PhuS-HemO with
the extracellular heme sensing and regulatory network, provides a novel mechanism for
the cell to rapidly respond and adapt to changes in extracellular heme and iron
availability.(5)
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