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Employing small molecules or chemical reagents to modulate the function of an intracellular protein of interest, particularly in a gain-of-function fashion, remains a challenge.  In this talk, I will introduce a “chemical decaging” strategy that relies on our developed Bioorthogonal Elimination Reactions to control protein activation in living cells.  These reactions exhibited high efficiency and low toxicity for chemical decaging of the masked-lysine residue on intracellular proteins, which is complementary to the previously used photo-decaging reactions. In certain applications, particularly within live animals, small-molecule mediated chemical decaging is highly desired and advantageous. We are currently employing this method to block specific kinase’s activity in living cells, which allowed the subsequent gain-of-function study of each kinase within the intracellular signaling transduction network. Together, our strategy expanded the view of Bioorthogonal chemistry beyond ligation reactions, which may be generally applicable for chemically rescue of a given protein, thus manipulating its activity within a native cellular context.
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