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Transcription factors can search and bind specific target sites of DNA, which is the initial stage of
transcriptional regulation of target genes. These proteins are considered to have an efficient mechanism that can
search the target sites among a huge DNA with 10° bps within a physiological time. However, the detailed
mechanism based on the dynamics of these proteins on DNA remains unclear. To solve the target search
problem of DNA binding proteins, we considered to apply our background in single-molecule measurements. In
this study, we investigated the target search dynamics of tumor suppressor protein p53, which is a human
transcription factor that controls cell cycle arrest, apoptosis and DNA repair, by using the single-molecule
measurement.

To examine how complex dynamics p53 shows in moving along DNA and reading the sequence, we
observed the diffusive movement of p53 labeled with a fluorescent dye along the extended DNA on coverslip
by a home-build fluorescence microscopy. 1D sliding of p53 was strongly dependent on the concentration of
Mg?* and Ca?", and the sliding distance of p53 was maintained in loss of homeostatic control. We found two
sliding modes which correspond to two binding forms of p53. Thus, we succeeded to obtain a new insight on
function of p53.




