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Fig. 1 Role of GSK-3$ in Alzheimer-like Tau

hyperphosphorylation and the upstream regulation
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Fig. 2 Role of PP2A in dephosphorylating Tau
and the regulation of the PP2A activity
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Fig. 3 Dual role of Tau hyperphosphorylation
in neurons to abort apoptosis and
to trigger neurodegeneration
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Molecular Mechanisms Underlie Alzheimer-like Tau
Hyperphosphorylation and Neurodegeneration”

WANG Jian-Zhi”, TTAN Qing
(Key Laboratory of Neurological Diseases, Minisiry of Education of China, Department of Pathophysiology,
Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430030, China)

Abstract
microtubule assembly and stabilize microtubules. In Alzheimer's disease, Tau is abnormally hyperphosphorylated

Tau is the most abundant microtubule associated protein. The normal function of Tau is to promote

and the hyperphosphorylated Tau accumulates, in the form of paired helical filaments (PHF), in the neuron to form
neurofibrillary tangles. Numerous studies indicate that the abnormal Tau modifications play a crucial role in AD
neurodegeneration and the cognitive deficits. We have studied systemically the mechanisms underlie Tau
hyperphosphorylation and the effects of Tau phosphorylation on cell viability. We found unexpectedly that
expression of the hyperphosphorylated Tau, at certain point, renders the cells more resistant to the exogenously
induced cell apoptosis, whereas dephosphorylation of Tau promotes cell apoptosis. We also found that persistent
Tau hyperphosphorylation and the cellular accumulation damage the neural functions and thus decrease the
viability. Based on these findings, we propose that Tau hyperphosphorylation may play a dual role in leading the
neurons to abort from an acute apoptosis and at the same time triggering a chronic neurodegeneration, which may
explain why the degenerated neurons observed in the postmortem Alzheimer's brain are enriched with the
hyperphosphorylated Tau proteins/tangles. It is suggested that proper intervention of Tau hyperphosphorylation

may serve as a promising strategy in rescuing cell apoptosis and arresting neurodegeneration in Alzheimer's

disease.
Key words Alzheimer's disease, Tau, phosphorylation, protein kinase, protein phosphatase, neuron,
neurodegeneration
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