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Elucidation of the relationship between phospholipid flippase ATP8B2 mutation
and intellectual disabilities
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P4-ATPases are lipid flippases that translocate lipids from the exoplasmic
(or luminal) to the cytoplasmic leaflet of biological membranes. ATP8B2 is found to be a
phosphatidylcholine(PC)-flippase at the plasma membrane but its physiological function is unknown.
This time, | found three de novo heterozygous point mutations of ATP8B2 gene in intellectual
disabilities patients. The three de novo mutations did not affect the interaction with CDC50A and
localization to the plasma membrane. However, two mutations dramatically reduced the
phosphatidylcholine flippase activity of ATP8B2. Notably, these amino acids were conserved in all
members of the P4-ATPase family. The corresponding mutations in ATP8B1 and ATP11C also decreased PC-
and phosphatidylserine-flippase activity, respectively, suggesting that these amino acids are
functionally conserved and important in the enzymatic activity of P4-ATPase family.
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D392 : phosphorylation site
E171Q : ATPase-defective mutation
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