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Telomeres and telomerase in cancer.
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BACKGROUND: Myriad genetic and epigenetic alterations are required to drive normal cells
toward malignant transformation. These somatic events commandeer many signaling pathways
that cooperate to endow aspiring cancer cells with a full range of biological capabilities needed to
grow, disseminate and ultimately kill its host. Cancer genomes are highly rearranged and are
characterized by complex translocations and regional copy number alterations that target loci
harboring cancer-relevant genes.

DISCUSSION: Efforts to uncover the underlying mechanisms driving genome instability in cancer
have revealed a prominent role for telomeres. Telomeres are nucleoprotein structures that protect
the ends of eukaryotic chromosomes and are particularly vulnerable due to progressive
shortening during each round of DNA replication and, thus, a lifetime of tissue renewal places the
organism at risk for increasing chromosomal instability. Indeed, telomere erosion has been
documented in aging tissues and hyperproliferative disease states-conditions strongly associated
with increased cancer risk. Telomere dysfunction can produce the opposing pathophysiological
states of degenerative aging or cancer with the specific outcome dictated by the integrity of DNA
damage checkpoint responses. In most advanced cancers, telomerase is reactivated and serves
to maintain telomere length and emerging data have also documented the capacity of telomerase
to directly regulate cancer-promoting pathways.

SUMMARY: This review covers the role of telomeres and telomerase in the biology of hormal
tissue stem/progenitor cells and in the development of cancer.
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