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            Abstract
Pneumonia remains the leading cause of death from infection in the US, yet fundamentally new conceptual models underlying its pathogenesis have not emerged. We show that humans and mice with bacterial pneumonia have markedly elevated amounts of cardiolipin, a rare, mitochondrial-specific phospholipid, in lung fluid and find that it potently disrupts surfactant function. Intratracheal cardiolipin administration in mice recapitulates the clinical phenotype of pneumonia, including impaired lung mechanics, modulation of cell survival and cytokine networks and lung consolidation. We have identified and characterized the activity of a unique cardiolipin transporter, the P-type ATPase transmembrane lipid pump Atp8b1, a mutant version of which is associated with severe pneumonia in humans and mice. Atp8b1 bound and internalized cardiolipin from extracellular fluid via a basic residueâ€“enriched motif. Administration of a peptide encompassing the cardiolipin binding motif or Atp8b1 gene transfer in mice lessened bacteria-induced lung injury and improved survival. The results unveil a new paradigm whereby Atp8b1 is a cardiolipin importer whose capacity to remove cardiolipin from lung fluid is exceeded during inflammation or when Atp8b1 is defective. This discovery opens the door for new therapeutic strategies directed at modulating the abundance or molecular interactions of cardiolipin in pneumonia.
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                    Figure 1: Quantification of cardiolipin in subjects with pneumonia.[image: ]


Figure 2: Biophysical effects of cardiolipin.[image: ]


Figure 3: Effect of cardiolipin on lung structure and epithelial cell viability.[image: ]


Figure 4: Bacteria-induced lung injury after Atp8b1 overexpression.[image: ]


Figure 5: Bacteria-induced lung injury in Atp8b1-mutant mice.[image: ]


Figure 6: Bacterial lung injury after CBD peptide administration.[image: ]
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