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Force biomarker for detecting dynamic states of proteins 
and DNA

Single-molecule manipulation studies open a door for a close-up investigation of complex biological 
interactions at the molecular level.  We used an atomic force microscope (AFM) to pull poly(dA) 

molecules and found that poly(dA) has two states when highly stretched, and the unique base interaction 
of poly(dA) makes it more stable at large extensions.  We have also studied the dynamic states of von 
Willebrand Factor, a key protein in blood coagulation.  These results suggest that single-molecule 
manipulation technique has potential to be developed into a general tool for studying the dynamics of 
protein and nucleic acid complexes, as well as a tool for drug screening. 
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