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Elucidation of the molecular mechanism of scramblase, and the substrate
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In this study, we aimed to elucidate the physiological function of flippases

(ATP11A and ATP11C) and scramblases (TMEM16F and XKR8), as well as their molecular mechanisms of
action. The following results were obtained: (1) Syncytiotrophoblasts were underdeveloped in the
placentas of ATP11A-deficient mice, leading to embryonic death. (2) We discovered that a point
mutation in the ATP11A gene in a Japanese patient with a neurological disorder alters substrate
specificity. (3) Using CryEM techniques, we determined the tertiary structure of human XKR8 and
suggested the possibility of phospholipids passing through the lipid bilayer via hydrophilic amino
acids inside the XKR8 molecule. (4) We observed the involvement of XK, a paralog of XKR8, in the
R{gcess of exposing phosphatidylserine in inflamed tissues in response to high concentrations of
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