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Abstract: Nature regulates many biological processes through post-translational 
modifications that modify protein activity and relay signals through protein networks. 
Interpretation of how nature uses these modifications will provide new insights to 
biological regulation, and open new frontiers in the design of therapeutic modalities that 
mimic nature to treat human disease. We combine the rational design of small molecules 
and proteins with chemical proteomics technology to tackle key challenges in decoding 
and editing post-translational modifications. Here, I will describe approaches to write and 
erase chemical signals on target substrates in cells that in combination with molecular 
mechanism of action studies have led to the discovery of new regulatory processes 
through post-translational modifications in biology. 
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