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            Abstract
A common hallmark of human cancers is the overexpression of telomerase, a ribonucleoprotein complex that is responsible for maintaining the length and integrity of chromosome ends. Telomere length deregulation and telomerase activation is an early, and perhaps necessary, step in cancer cell evolution. Here we present the high-resolution structure of the Tribolium castaneum catalytic subunit of telomerase, TERT. The protein consists of three highly conserved domains, organized into a ring-like structure that shares common features with retroviral reverse transcriptases, viral RNA polymerases and B-family DNA polymerases. Domain organization places motifs implicated in substrate binding and catalysis in the interior of the ring, which can accommodate seven to eight bases of double-stranded nucleic acid. Modelling of an RNAâ€“DNA heteroduplex in the interior of this ring demonstrates a perfect fit between the protein and the nucleic acid substrate, and positions the 3â€²-end of the DNA primer at the active site of the enzyme, providing evidence for the formation of an active telomerase elongation complex.
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                    Figure 1: 
                        The structure of TERT.
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Figure 2: 
                        The TERT domain fold and main signature motifs.
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Figure 3: 
                        Model of the TERTâ€“RNAâ€“DNA complex.
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Figure 4: 
                        The active site and nucleotide-binding pocket of telomerase.
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Figure 5: 
                        Localization of the RNAâ€“DNA ends in the interior of the ring.
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Telomeres: TERT structure revealed
To prevent the tips of chromosomes from becoming shorter at each round of DNA duplication and cell division, the telomerase enzyme replicates the ends of eukaryotic chromosomes. Disruption of this protective mechanism can result in cancer and accelerate ageing. Telomerase consists of an RNA component that acts as template for DNA synthesis, and a catalytic subunit known as telomerase reverse transcriptase, or TERT. A team from the Wistar Institute, Philadelphia, has now determined the structure of TERT isolated from the red flour beetle Tribolium castaneum â€” used in this work as it produces large amounts of stable telomerase. TERT is found to be organized in a ring configuration, resembling HIV reverse transcriptase, viral polymerases and DNA polymerases. Modelling in a hybrid RNA-DNA molecule shows how the end of the DNA primer is positioned within the enzyme's active site.
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