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Abstract:

Quantifying Telomerase Activity using TRAP assay 

Rafal Czapiewski, Gabriele Saretzki

Crucible laboratory, Institute for Ageing and Health, Newcastle University, Newcastle upon Tyne, UK.

Telomerase activity is important for telomere maintenance. Telomeres shorten in most human somatic cells containing no or low telomerase activity and tissues due to ongoing cell division and oxidative stress. However, undifferentiated embryonic stem cells as well as the majority of cancer cells express high amounts of telomerase activity. Lymphocytes and adult tissue stem cells are able to up-regulate telomerase activity upon stimulation. 
To date, even after two decades of intensive research on telomerase many question about its differential regulation in different cell types, tissues and organisms under various physiological or environmental conditions have still to be addressed. In addition, the development of telomerase inhibitors as potential anti-cancer therapeutics and telomerase activators for the treatment of degenerative diseases are progressing. All these methods require appropriate and sensitive techniques to determine telomerase activity levels. There exist various techniques for measuring of telomerase activity, such as a real time PCR assay or the visualization of telomeric hexanucleotides using non-denaturing polyacrylamide gels that is based on the same principle to extend and then amplify a telomeric substrate. However, we found the ELISA format of the teloTAAGGG telomerase PCR ELISA (TRAP) from Roche to be the most sensitive and convenient assay. In this paper we will describe the method as we perform it in our laboratory and give detailed hints and recommendations for the practical use and maximal success.
