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Detection of transglutaminase activity using click chemistry 
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Transglutaminase 2 (TG2) is a Ca2+-dependent enzyme that catalyses the formation of epsilon(gamma-glutamyl)-lysine crosslinks between polypeptides, resulting in high molecular mass multimers. Well known substrate proteins are the small heat shock proteins. The crosslinking activity is generally monitored with biotinylated or fluorescently labelled amino-containing molecules, which can be covalently attached to substrate proteins by TG2. In order to increase the flexibility of detecting TG2 activity, we have developed a click chemistry-based procedure that allows the specific labeling of the modified substrate proteins. Click chemistry refers to a set of chemical reactions that proceed rapidly under mild (physiological) conditions and are selective and efficient. In our approach, azido-labeled amino-substrates are first crosslinked to glutamine side chains in substrate proteins when TG2 becomes activated and in the second step these modified proteins are ‘clicked’ to a fluorescently labeled or biotinylated alkyne, enabling the detection and/or purification of TG2 substrate proteins. We apply both the copper-catalyzed and the strain-promoted [3+2] azide-alkyne cycloaddition. The latter reaction occurs in the absence of the toxic copper thereby allowing to perform the click-reaction in vivo. 
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