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Characterization of altered phospholipid composition in respiratory system by
visualization using AFM and Raman spectroscopy
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Although it has been implicated that pulmonary surfactant plays essential
roles in various lung functions, molecular mechanisms how phospholipids (PLs) in pulmonary
surfactant are synthesized and how these molecules cooperate to play respiratory functions are still

unclear. The aim of this study is to clarify the biosynthetic pathway and the respiratory function
of PL species enriched in pulmonary surfactant. To fulfill these aims, | focused on the
lysophospholipid acyltransferases (LPLATs) which biosynthesize membrane PLs. Now, 14 LPLATs are
identified. In this study, | measured surfactant PLs and analyzed respiratory functions of 12 kinds
of LPLAT deficient mice. Lipidomics revealed that LPLAT1 biosynthesizes surfactant PLs containing
saturated fatty acids, and LPLAT3 and LPLAT12 produce surfactant PLs containing omega-3 and omega-6
fatty acids, respectively.
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