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Development of micro second measurement for functional analysis of DNA binding
proteins
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DNA-binding proteins can search for and bind to the target DNA sequence
among a huge non-target sequence. We hypothesized that the proteins use “ hopping” and “
intersegmental transfer” , which is difficult to measure, during the target search. In this study,
we developed sub-millisecond time resolved single-molecule fluorescence microscopy for DNA-binding
proteins and aligned DNA array “ DNA garden” , and investigated the target search mechanism of the
proteins by visualizing the motion at single molecule level. We found that a tumor suppressor p53
searches for the target DNA by hopping and intersegmental transfer. Furthermore, we revealed the
accuracy for recognizing the target DNA and proposed the molecular mechanism for bypassing the
obstacles on DNA.
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