
Our lab has developed a number of methods to modify RNA for imaging and manipulation. Recent studies 
have shown the ability to quantify microRNA and detect mRNA using highly selective modification with 
imaging agents. These tools can be used to detect clinically relevant RNA in patient fluid samples. We are 
also aiming to develop new methods to amplify clinical imaging signals for the detection of rare cells, and 
progress in this area will be discussed. Another major interest of our lab is the mimicking of cell membranes 
with the goal of pursuing the development of synthetic cells. I will discuss the in situ formation of artificial 
membranes and how these membranes can be used for the reconstitution of integral membrane proteins 
such as clinically relevant GPCRs. We have also been recently using microfluidic techniques to create 
capsules capable of prolonged gene expression, and I will show progress toward having populations of 
synthetic cells display behavior reminiscent of living tissues. 
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