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            Abstract
The lengths of human telomeres, which protect chromosome ends from degradation and end fusions1,2, are crucial determinants of cell lifespan3. During embryogenesis and in cancer, the telomerase enzyme counteracts telomeric DNA shortening. As shown in cancer cells, human telomerase binds the shelterin component TPP1 at telomeres4,5 during the S phase of the cell cycle, and adds âˆ¼60 nucleotides in a single round of extension6, after which telomerase is turned off by unknown mechanisms. Here we show that the human CST (CTC1, STN1 and TEN1) complex, previously implicated in telomere protection and DNA metabolism7,8,9,10,11, inhibits telomerase activity through primer sequestration and physical interaction with the protection of telomeres 1 (POT1)â€“TPP1 telomerase processivity factor12,13. CST competes with POT1â€“TPP1 for telomeric DNA, and CSTâ€“telomeric-DNA binding increases during late S/G2 phase only on telomerase action, coinciding with telomerase shut-off. Depletion of CST allows excessive telomerase activity, promoting telomere elongation. We propose that through binding of the telomerase-extended telomere, CST limits telomerase action at individual telomeres to approximately one binding and extension event per cell cycle. Our findings define the sequence of events that occur to first enable and then terminate telomerase-mediated telomere elongation.
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                    Figure 1: The CST complex limits telomere elongation in human cancer cells.
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Figure 2: Sequence-specific binding of CST to the human telomere G-stranded sequences.
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Figure 3: CST inhibits telomerase activity  in vitro.[image: ]


Figure 4: Cell cycle regulated telomeric association of CST.
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        Editorial Summary
How telomeres are kept in check
When linear chromosomes replicate, their ends, known as telomeres, shorten slightly. The enzyme telomerase is a specialized polymerase that acts on the telomeric-repeat DNA during the S phase of the cell cycle and relengthens the telomere by about 60 nucleotides. Joachim Lingner and colleagues now find that the trimeric CST complex interacts with the telomeric primer and the POT1â€“TPP1 complex to inhibit telomerase activity in late S phase. In this way, unrestrained telomere lengthening is kept in check and each telomere is extended by telomerase once and only once during every cell cycle.
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