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Vaults are among the largest cytoplasmic ribonucleoprotein particles and are found in numerous
eukaryotic species. Roles inmultidrug resistance and innate immunity have been suggested, but the
cellular function remains unclear. We have determined the x-ray structure of rat liver vault at
3.5 angstrom resolution and show that the cage structure consists of a dimer of half-vaults, with
each half-vault comprising 39 identical major vault protein (MVP) chains. Each MVP monomer folds
into 12 domains: nine structural repeat domains, a shoulder domain, a cap-helix domain, and a
cap—ring domain. Interactions between the 42-turn-long cap—helix domains are key to stabilizing
the particle. The shoulder domain is structurally similar to a core domain of stomatin, a lipid-raft
component in erythrocytes and epithelial cells. This family is known to be involved in lipid raft
association. Human stomatin, which has 40. 3% and 18. 4% sequence identities with PhStoCD and FlotBD7,
respectively, is a major integral membrane protein of human erythrocytes. Podocin from mouse and
mechano—-sensory protein 2 from Caenorhabditis elegans have SPFH domains that bind cholesterol but
not phosphatidylcholine. Cholesterol binding of the SPFH domain is |ikely an important factor in
lipid raft association. Thus, the structural similarity between the shoulder domain and SPFH domain
fami ly supports the report proposing that MVP is recruited to lipid rafts, e.g., when human lung
epithelial cells are infected with Pseudomonas aeruginosa. Our structural analysis is expected to
become an important foothold in clarifying the function of vaults.




