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Summary. Mutations in the p53 tumor suppressor gene 
locus predispose human cells to chromosomal instability. 
This is due in part to interference of mutant p53 proteins 
with the activity of the mitotic spindle and postmitotic 
cell cycle checkpoints. Recent data demonstrates that 
wild type p53 is required for postmitotic checkpoint 
activity, but plays no role at the mitotic spindle 
checkpoint. Likewise, structural dominant p53 mutants 
demonstrate gain-of-function properties at the mitotic 
spindle checkpoint and dominant negative properties at 
the postmitotic checkpoint. At mitosis, mutant p53 
proteins interfere with the control of the metaphase-to- 
anaphase progression by up-regulating the expression of 
CKsl, a protein that mediates activatory phosphorylation 
of the anaphase promoting complex (APC) by Cdc2. 
Cells that carry mutant p53 proteins overexpress CKsl 
and are unable to sustain APC inactivation and mitotic 
arrest. Thus, mutant p53 gain-of-function at mitosis 
constitutes a key component to the origin of 
chromosomal instability in mutant p53 cells. 
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Introduction 

The genesis of cancer is a multistep process that 
requires a normal cell to undergo a series of changes in 
order to progress to a tumorigenic state (Bishop, 1987). 
It has been postulated that both the generation of new 
cellular variants and their progression to neoplasia are 
originated by the acquisition of genomic instability 
(Nowell, 1976). Genomic instability is frequently 
initiated in preneoplastic cells by loss of fidelity in the 
processes that replicate, repair, and segregate the 
genome (Hartwell and Kastan, 1994), allowing for the 
accumulation of genetic alterations that lead to a 
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malignant phenotype. Therefore, it is becoming 
increasingly evident that loss of the mechanisms that 
maintain the integrity of the human genome is a primary 
event in the genesis of cancer. 

Research addressing the relationship between cell 
proliferation and the maintenance of genomic integrity 
in human cells is relatively recent. Extensive evidence 
demonstrates that the onset of every phase of the cell 
cycle depends critically on the adequate completion of 
the previous cell cycle phase. The coordination of these 
events is carried out by pathways called cell cycle 
checkpoints (Elledge, 1996). These pathways oversee 
the progression of the cell cycle and play a crucial role 
in the maintenance of genomic integrity by coordinating 
the cell cycle regulatory machinery with DNA repair and 
cell death pathways (Tlsty et al., 1995). The first set of 
checkpoints occurs at the Gl/S transition and results in a 
delay in the progression from G1 into S phase 
preventing the replication of damaged DNA (Weinert, 
1998). A second set of checkpoints associated with DNA 
repair activities may occur during S phase. The 
dependence of mitosis on the completion of the period of 
DNA replication in the cell cycle ensures that 
chromosome segregation takes place only after the 
genome has been fully duplicated (Agarwal et al., 1998; 
Michael and Newport, 1998). A third set of checkpoints 
is located at M phase and the G2/M transition and results 
in a delay in the progression into and out of mitosis 
(Minshull et al., 1994; Murray, 1995). In this review, we 
will discuss the role that mutations of the p53 tumor 
suppressor gene product, a key regulator of cell growth 
(reviewed in Lopez-Saez et al., 1998), plays in the 
control of the progression through mitosis. 

Discussion 

At mitosis, the proper segregation of chromosomes 
requires the execution of a number of processes: a 
bipolar spindle must be assembled, chromosomes must 
be attached to the spindle through the kinetochore, and 
properly attached chromosomes must align at the 
metaphase plate. The mitotic spindle cell cycle 
checkpoint prevents the onset of anaphase, the actual 














