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Biosketch

Over several decades, my research program had focused on mechanisms through which
septic and proinflammatory processes lead to pulmonary leukostasis and acute pulmonary
microvascular endothelial injury. Our studies identified protein tyrosine kinases and
phosphatases and substrates for tyrosine phosphorylation that regulated the pulmonary
microvascular endothelial paracellular pathway through which fluid, macromolecules, and
cells move. We focused on tyrosine phosphorylation events that regulated the cell-cell
adherens junctions or zonula adherens in response to both endogenous mediators,
including the counter-adhesive proteins, SPARC and thrombospondin-1, and the cytokines,
tumor necrosis factor a and interleukins 1 & 2, and exogenous factors such as bacterial
lipopolysaccharide and staphylococcal enterotoxin B. More recently, we have begun to
explore aspects of glycobiology, more specifically, sialic acid biology, with a focus on
human sialidases in both human airway epithelia and human lung microvascular
endothelia. Although far reaching advances in our understanding of lung cell biology have
been made at the protein level, the regulatory role of glycans, and more specifically,
sialylation, remains poorly understood. My laboratory has focused on the ability of host
sialidase(s) to regulate the airway EC response to environmental cues and danger signals
and to influence lung microvascular endothelial cell capillary-like tube formation or
angiogenesis. Much information has been generated through studies of prokaryotic
neurominidase/sialidase(s). Far less has been established for human sialidase biology in
general, and almost nothing is known of these critical enzymes in human lung epithelia,
endothelia, fibroblasts, and other cells. We now have established which sialidases are
expressed in human airway epithelia and lung microvascular endothelia at the mRNA,
protein, and catalytic levels, and have identified preformed pools of NEU1 and its
chaperone/transport protein, PPCA, that associate with and desialyate surface receptors,
including EGFR, the membrane-tethered mucin, MUC1, and CD31. We have established
the ability of a NEU1-selective sialidase inhibitor, C9-BA-DANA, to inhibit NEU1 in multiple
lung cells /in vitro and murine lungs /n vivo. Finally, we have found that NEU1 expression is
increased in the lungs of patients with Idiopathic Pulmonary Fibrosis where it impairs
epithelial wound healing and angiogenesis.

Research/Clinical Keywords
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