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Protein degradation system involved in neurodegenerative disease
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An increasing number of neurodegenerative diseases result from the expansion of CAG triplet
repeats that encode polyglutamine in the specific proteins. Polyglutamine expansion presumably
gives rise to altered or misfolded conformation in these proteins. Pathological findings suggest that
intracellular aggregates are tethered to ubiquitin, implicating that the alteration of ubiquitin-
dependent protein degradation pathway may be involved in the pathogenesis of polyglutamine
disease. In fact, several reports show that perturbation of ubiquitin-proteasome system enhances the
neurodegeneration induced by expanded polyglutamine. In this study, we show that polyglutamine
containing protein, MJD1/Ataxin3, which causes Machado-Joseph disease (MID)/Spinocerebellar
ataxia type 3, is degraded by ubiquitin-proteasome dependent pathway. To identify the enzymes
involved in ubiquitination of MIDI protein, in vitro ubiquitination system is established and
ubiquitin ligase (E3) activity is partially purified. Furthermore, an MID1-binding protein is isolated
by MIDI-affinity column from E3 containing fractions. Amino acid sequencing revealed that the
MID1-binding protein is VCP, an AAA type ATPase. VCP is 2 homologue of yeast Cdcd$ that
interacts with UFD2, a ubiquitin chain assembly factor (E4), which promotes the degradation of
artificial ubiquitin fusion protein. UFD2a, a mammalian homologue of yeast UFD2, binds to VCP.
Furthermore, UFD2a has an E4 activity, and is a rate-limiting factor for degradation of MJDI]
protein. MJD! protein almost disappears in cells which are transfected with UFD2a ¢cDNA. These
findings may give a potential tool for gene therapy to control the clinical conditions of MJD.
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Figure 1. The anti-Myc immunoprecipitates of Myc-
MID1
immunobolied with anti-ubiquitin antibody.

which was expressed in 293T cells, were

Figure 2. appreximately 100kDa protein was isolated by
MID-affinity chromatography
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Figure 3. The half-life of MIDI was shorten by the co-

expression of UFD2
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Figure 4. UFD2 has ubiguitin ligase activity like Neddd

(HECT type ubiquitin ligase).
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