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Four types of missense mutations in the VPSI34 gene for VPSI3A disease
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VPS13A is a conserved intracellular lipid transporter comprising over 3,000 amino acids. Mutations in VPS13A
cause VPS134 disease, a neurodegenerative disorder characterized by chorea and abnormal erythrocyte
morphology. VPS13A forms a complex with the membrane protein XK to mediate ATP—induced phospholipid scrambling
in the plasma membrane. Here, I established a mouse cell system expressing full-length VPS13A and analyzed
its interaction with XK. Mutagenesis revealed that VPS13A binds XK via its C-terminal B -strand and the
B-hairpin in XK’ s central region —— an interaction essential for scramblase activity. The XK paralog XKR2,
which shares a similar §—hairpin, also binds to VPS13A and supports scrambling. I generated ten VPS13A variants
corresponding to patient mutations and classified them into four groups: (1) L67P, I90K, and W2453R, which
markedly reduced expression; (2) A1091P and M3080R, which were expressed normally but lost scramblase activity;
(3) S1446P, Y2713C, Q2689H, and R3084H, which modestly reduced expression or activity; and (4) 12763R mutant
which exerted a dominant effect, altering cell size and disrupting the endoplasmic reticulum independently
of XK. These findings clarify the molecular basis of VPS13A-XK interaction, classify the effects of disease

mutations, and reveal an unexpected dominant role for a VPS13A variant
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