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0O 00O OO O O Once it has passed the mitogen dependent stage, the cellcycle is an autonomous signaling system
in which the com-pletion of each step promotes progression through the next.Despite this constant drive forward,
a problem in any of the subpath ways of the cell cycle can generate a signal that stops progression in all other
subpath ways. The mecha-nisms that inhibit cell cycle progression in response to intra-cellular problems are known
as checkpoints. Checkpointresponses may, in fact, be activated in every unperturbedcell cycle; however, they are
most easily seen and bestunderstood in the context of cells that have been subjected to unusual levels of damage or
unanticipated nucleotidedeprivation. The concept of checkpoint signaling and howthey integrate with cell cycle
regulation has been reviewed[60-62]. Upon encountering DNA damage, checkpointpathways are activated to
delay or arrest cell cycle progression until the damage can be repaired. As far as we knowall DNA damage
checkpoints function through two proteinkinases, ATM and ATR [63]. DNA damage is sensed byspecific proteins
such as the Mrell-Rad50-Nbsl 0 MRNO complex, which senses double-strand breaks [64] and ATR-ATRIP,
which senses damage arising during replication[65]. The signal generated is amplified through
mediators,transducers, and effector proteins. These signaling cascadesultimately inactivate Cdks to inhibit cell cycle
progression.This goal is achieved through stimulation of CKI expres-sion, dephosphorylation of Cdks, cyclin
degradation, and/orcytoplasmic retention of Cdk-cyclin complexes.
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