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Structural biology of the mechanism of biomembrane phospholipid biosynthesis by
phosphatidylserine decarboxylase
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Phosphatidylserine decarbox¥lase (PSD) is involved in the biosynthesis of
phosphatidylethanolamine (PE?, one of major phospholipid in biomembrane. However the detailed
mechanisms of PE biosynthesis by PSD remain unclear, because the structure of PSD has not been
clarified for nearly 50 years since its discovery. In this study, we succeeded for the first time in
determining the structures of the apo-form and substrate-bound forms of PSD from Escherichia coli
by X-ray crystallography. Mutational analysis based on the determined structures revealed the amino
acid residues involved in substrate recognition and the mechanism of membrane binding. These results
provide a structural basis for understanding the mechanism of PE biosynthesis by PSDs.
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