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a-Synuclein proteins are the major component of Lewy bodies. Accumulation of
a-synuclein proteins in neurons is closely involved in the pathogenesis of dementia
with Lewy bodies. Therefore, understanding of intracellular system for degradation
of a-synuclein is important for the development of therapy of a-synucleinopathy. We
have found a novel protein X that regulates intracellular degradation of a-synuclein.
The aim of this study is to clarify novel mechanisms underlying degradation of a-
synuclein.

In this fiscal year, we investigated whether overexpression of X can promote
intracellular degradation of a-synuclein. To investigate the degradation, we employed
a tet-off system, in which the expression of a-synuclein is turned off in the presence
of doxycycline. Using neuro2a cells, we examined the effects of overexpression of X
on intracellular degradation of a-synuclein. As a result, we showed that
overexpression of X markedly promotes degradation of a-synuclein. Overexpression
of X also decreased the levels of a-synuclein that is under control of tet-off system.

We also investigated the mechanisms of the novel degradation pathway, using
tet-off system. In the presence of lysosomal protease inhibitors (pepstatin A + E64d),
the promotion of a-synuclein degradation induced by X was not observed, indicating
that the a-synuclein degradation induced by X is lysosomal degradation. In contrast,
the promotion of a-synuclein degradation induced by X was observed in the presence
of the macroautophagy inhibitor 3-methyladenine, strongly suggesting that he a-
synuclein degradation induced by X is independent of macroautophagy.

To investigate the novel degradation pathway in vivo, we have generated X-
deficient mice. We plan to analyze the mice next fiscal year.

We have generated a specific antibody against X, and conducted a preliminary
examination using brain autopsies of a-synucleinopathy. We analyzed protein levels

2



of X in the frontal cortex of a Parkinson's disease autopsy and a control brain autopsy.
As a result, the protein level of X was increased in the Parkinson's disease brain.
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