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Aberrant cell cycle re-entry: The common mechanisms
of cancers and neurological diseases

Cancers and CNS diseases are two major threats to human health. Although tumor cells undergo
uncontrolled proliferation, many tumors originate from adult tissues in which the majority of
cells are in the GO quiescent phase. Similarly, mature neurons stay in GO quiescent phase in normal
physiological conditions, but do re-enter the cell cycle irregularly (and die) in certain pathological
conditions. Aberrant cell cycle is the hallmark of many tumor cells in cancers, and also observed in
postmortem and/or animal studies of dying neurons in a series of neurological diseases (Alzheimer’s
disease, stroke). There are many pharmacological approaches that interfere with classical cell cycle
molecules and mitogenic pathways to block the cell cycle of tumor cells (in treatment of cancer) as well
as to block the cell cycle of neurons (in treatment of CNS diseases). Thus, cancers and CNS diseases, two
seemingly different disease types, at least in part share the common molecular pathology of cell cycle
re-entry. With this knowledge in mind, novel insights into cell cycle inhibition strategies to be used in
treatment of the “aberrant cell cycle diseases” can be made.
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