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Vaults are the largest cytoplasmic ribonucleoprotein particles found in numerous eukaryotic species. It has a
barrel-shaped structure with two protruding caps and an invaginated waist and is composed of three proteins: the
major vault protein (MVP), the vault poly(ADP-ribose) polymerase (VPARP), and the telomerase-associated protein
1 (TEP1) and small untranslated RNA (VRNA). Many different roles have been proposed for vaults since their first
discovery in 1986. Several studies suggested that vaults might play an important role in the multidrug resistance
(MDR) of cancer cells. Human VRNAs have the ability to bind mitoxantrone, a chemotherapeutic compound, and
they may play an important role in the export of toxic compounds. The recent study showed that MVP is rapidly
recruited to lipid rafts when human lung epithelial cells are infected with Pseudomonas aeruginosa, and vaults may
be involved in innate immunity. However, their fundamental cellar function is still unknown.

We have determined the crystal structure of rat liver vault in 2008. X-ray structure reveals that vault particle has
39-fold dihedral symmetry and shell is made up of 78 identical MVP chains, and a domain structure suggests a
physiological role of the vault. Our current structural model does not include other miner components (VPARP,
TEP1 and VRNA). We will determine the whole structure of rat liver vault to elucidate mechanisms of MDR. Whole
vault structure will be breakthrough in the elucidation of its function.




