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morphologic and cytogenetic study of replicative senescence in human fibroblasts. Human fibroblasts have

been passaged nearly 30 times to reach late replicative senescence. This process is accompanied by a
gradual loss of cell size and DNA content, telomere length, and telomerase activity. The cytogenetic

analysis showed a progressive loss of chromosome polyploidy, the cells that maintain a diploid karyotype
attain high ploidy levels and achieve senescence in vivo. These cell-cycle kinetics have not been previously

studied by cytogenetic means in human cells. The data obtained with quiescent and growing human
fibroblasts showed that the first step in the formation of a tetraploid chromosome set is the increase of

ploidy of haploid chromosomes. The gradual hyperploidy of chromosomes, followed by a decrease in the
tetraploid set and a plateau in the fraction of cells in the diploid state, were established. This shift from
diploid to tetraploid chromosome sets accompanied the initiation of the senescence program. The data

show that DNA and chromosome polyploidy changes occur in cells prior to that of markers for replicative
senescence (growth arrest and senescence-associated beta-galactosidase). The ability of cells to move

through this process by an increase of ploidy of haploid chromosomes without re-entry into the cell cycle
makes them competent to be immortal. It is hypothesized that the transition from the haploid state to the

tetraploid state is related to the change of chromatin structure, which may also be related to metabolic
changes.Catch an act by skating through 5 p.m., December 22. Money raised will go to the Bloomington
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