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Structural analyses of PMP22 and MPZ to reveal the molecular basis of
Charcot-Marie-Tooth disease
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Myelin protein zero (MPZ) plays an essential role to stack lipid bilayers in

peripheral myelin, and amino acid substitutions of the protein cause a neuropathy,
Charcot-Marie-Tooth disease. To understand the molecular mechanism of the membrane adhesion by MPZ,
we solved the crystal structure of the extracellular domain of human MPZ (hMPZ-ECD). In the crystal,
hMPZ-ECD formed a doughnut-like 4mer, and the tetramer formed two types of 8mers; a
stacked-doughnut-like (type 1) 8mer and an 8-shaped (type 2) 8mer. We analyzed the multimerization
capability of the nanodiscs on which the hMPZ-ECD variants were immobilized. The hMPZ-ECD variant
with the amino acid substitution at the type 2 inter-4mer interface induced the multimerization of
the nanodiscs as the wild-type protein did, while the variant with the substitution at the type 1
interface did not induce the multimerization. These results suggested the type 1 interaction between
the hMPZ-ECD-4mer is important for the membrane stacking.
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