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Phospholipid trafficking between organelles is necessary for the achievement

of membrane-specific phospholipid compositions. Here we focused on VAT1, which involves
phosphatidylserine (PS) transfer from the endoplasmic reticulum (ER) to mitochondria, and determined
the crystal structure of VAT1. Crystal structure of VATl and structure-based mutational analyses
indicates acidic phospholipid binding region and an exposed flexible loop region which is important
for the acidic phospholipid transfer and acidic membrane binding. We also showed that basic residues
and two tryptophan residues in the exposed flexible loop region are important for acidic
phospholipid transfer and acidic membrane binding and that these tryptophan residues are buried into
the acidic membranes upon binding. These results provide the structural basis for understanding the
molecular mechanism of phospholipid transfer between the ER and mitochondria.
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