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Telomerase sensitizes mammalian cells to aneuploidy-induced transformation by alleviating telomere
replication stress
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In humans and mice, most autosomal monosomies and trisomies are not compatible with organismal survival. It was shown that
aneuploidy impairs cellular proliferation, survival, and spontaneous immortalization. In contrast, aneuploidy is a hallmark of
cancer cells indicating that aneuploidy survival mechanisms must exist in cancer cells. We used a genome-wide, stable iRNA
screening and identified a large set of gene knockdowns with a novel role in aneuploidy induction strongly associating with recurrent
gene mutations in human cancers. In mouse hematopoietic stem cells in vivo and in primary human cell cultures, aneuploidy
inducing gene knockdowns result in telomere replication stress, premature senescence, or stem cell depletion. These aneuploidy-
induced checkpoints were abrogated by endogenous expression of telomerase in stem cells and by up-regulating telomerase in
primary human cells. We show, that aneuploidy inducing gene knockdowns replace the requirement of iatrogenic introduction of
oncogenic Ras for the malignant transformation of human cells. Current studies focus on elucidating the mechanisms that induce
telomere replication stress in response to aneuploidy and the mechanism how telomerase suppresses aneuploidy-induced senescence.
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