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General Summary

Our research projects have concerned neurodegenerative disorders caused by intracellular
accumulation of abnormal proteins. We are also studying mouse models of neuro-
degenerative disorders and autopsy cases by means of standard morphologic analysis and
molecular biological analysis.

Research Activities

Localization and dynamic changes of the MLCI protein in the central nervous system
Mutations of the MLCI gene are responsible for a form megalencephalic leukoence-
phalopathy with subcortical cysts (MLC). The function of the MLCI1 protein is
unknown. To characterize MLC1, we generated polyclonal antibodies against the
MLCI protein. The MLCI protein and aquaporin 4 (AQP4) were expressed in the
astrocyte end-feet membranes adjacent to blood vessels, the pia matter, and ependymal
cells. In cerebral infarctions of spontaneously hypertensive/stroke-prone rats, we
observed temporary loss of MLC1 and AQP4 during the edema phase and over-
expression of them during the reactive astrocyte phase. Although a case of MLC
examined at autopsy showed no mutation of MLC1 mRNA, a low expression level of
MLCI protein was shown by immunohistochemical study. MLC1 protein is suggested
to have functions similar to those of AQP4, and further elucidation of the functions of
MLCI1 will be necessary to understand the precise molecular mechanisms whereby
mutations of the MLC1 gene lead to myelin vacuolation.

Amyloid precursor proteins in spinocerebellar ataxia 7

Spinocerebellar ataxia 7 (SCA7) is a polyglutamine disease caused by polyglutamine
expansion within a causative protein, ataxin-7. Recent evidence suggests that ataxin-7
regulates transcription and that aberrant regulation of transcription is related to the
pathogenesis of SCA7; however, additional investigation is needed to clarify the
pathogenesis of SCA7. Amyloid precursor-like protein (APLP) 2, a member of the
amyloid precursor protein (APP) family, was identified as a partner protein of ataxin-7.
We examined the subcellular distribution of APP-related proteins in SCA7 brains by
immunohistochemical analysis.

Results: APP, APLPI1, and APLP2 were localized mainly in the cytoplasm of normal
control neurons. In SCA7 brains, nuclear APLP2 immunoreactivity was observed in
neurons, although APP and APLPI1 did not show clear nuclear localization. No
neuronal intranuclear inclusions were immunostained with antibodies against APP,
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APLPI, or APLP2. However, a few inclusions were immunostained with an antibody

against caspase-cleaved APP/APLP proteins.

Discussion: The relation of the cleavage processes of APP or APLPs or both in the
pathogenesis of Alzheimer disease has recently been demonstrated. Our data showing
nuclear relocalization of APLP2 in SCA7 brains indicates that subcellular localization
of APLP2 could be modified by the expression of mutated ataxin-7. In addition,
recruitment of APP/APLPs caspase-3 cleavage products suggests that cleaved APP/

APLPs might be enhanced in SCA7.
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