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Abstract: 

Aberrant re-entry of neurons into the cell cycle may provoke or exacerbate neurodegeneration in Alzheimer’s disease (AD). Abnormally high expression of cell cycle proteins markers such as Cyclin D1, PCNA, Cyclin E, and Cyclin B1 as well as evidence for DNA replication, are reported in AD brain. There are also several consequences of cell cycle checkpoint deregulation which relate to AD pathogenesis such as cdc2/cdk5 activation and tau-phosphorylation. The mechanisms that trigger post-mitotic cell re-entry into the DNA replication cycle with possible progression into the mitotic phase, as well as those which lead to apoptosis are wholly unclear. Possibilities include oxidative DNA damage and dyshomeostasis of the chaperone-ubiquitin-proteasome system. The latter may regulate aberrant cell cycle re-entry by degrading cyclins or cdk inhibitors or by changes in the level of heat shock proteins. We are testing these possibilities in skeletal muscle cells transfected with β-amyloid and τ-constructs, a partial model for the human condition Inclusion Body Myositis (IBM). Using a BrdU incorporation assay in myotube cultures infected with Adv TRE-Aβ, we quantified increased DNA synthesis. In addition, we have found expression of the S-phase marker proteins PCNA and Ki67 in IBM biopsy specimens using immunofluorescence microscopy. We are exploring the aberrant expression of various other cell cycle proteins markers in skeletal muscle and guiding future experiments by making comparisons with control and AD brain specimens. Thus, we confirm upregulation of Cyclin D1 and Cyclin E in several AD samples. Significant changes in the levels of Hsp70 and Hsp90 were also found in AD brain, which correlate with our previous reports on the induction following accumulation of intracellular Aβ in neuronal cells (Kumar et al., 2007 and Magrane et al., 2004). The coordinate relationship between changes in chaperone induction and cyclin levels in skeletal muscle remain to be explored in future work.
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