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"What can we learn from looking at biological processes, one molecule at a time?"

Steven Chu, Nobel Laureate in Physics 

Stanford University, USA



Physics has a long tradition of developing novel experimental methods (e.g. x-ray diffraction, nuclear magnetic resonance, electron microscopy) that have had significant impact on the biological sciences and medicine. In the last decade, newer inventions such as atomic force microscopes, optical tweezers, and ultra-sensitive fluorescence microscopy have allowed us to study the behavior of single molecules.


The ability to look at individual molecules instead of the average of billions upon billions of molecules has given us new insights into biological processes. As an example, polymer studies using DNA have fundamentally altered our thinking of polymer dynamics by showing that identical molecules placed under identical conditions take several distinct paths to a new equilibrium state. 

We have been applying single molecule fluorescence resonant energy transfer to study a variety of problems ranging from the folding and enzymatic activity of RNA enzymes and the unwinding of DNA by a helicase enzyme. Encouraged by this initial work, we have also begun to study more complex interacting systems such as the manufacture of proteins by the ribosome and vesicle fusion that occurs in at the synapse between neurons.

