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Abstract:  Playing with the Molecules of Life 
 
Our research program combines the tools and principles of chemistry with the molecules and 
processes of living cells to synthesize new molecules and molecular assemblies with novel 
physical, chemical and biological functions.  By studying the structure and function of the 
resulting molecules, new insights can be gained into the mechanisms of complex biological and 
chemical systems. Examples of this synergistic chemical/biological approach to synthesis will be 
discussed including the addition of amino acids with novel biological, chemical and physical 
properties to the genetic codes of prokaryotic and eukaryotic organisms, and the identification 
of small molecules that control stem cell self-renewal and directed differentiation, as well as 
reprogramming of somatic cells. 


