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Abstract: 
For DNA-binding proteins such as transcription factors to work properly, they should first 

search their targets on DNA strings. Hence, efficient searching mechanisms are crucial. Indeed, 
it was shown that the searching time is much shorter than that is expected for simple 3D 
diffusion; which could be attained by the combination of 1D and 3D diffusional searching, 
so-called facilitated diffusion. 

In the cell, moreover, DNA is not a simple, randomly folded polymer. Brackley et al. 
discussed the effects of DNA conformation on the facilitated diffusion process by using simple 
coarse-grained Brownian dynamics simulations. Particularly, they focused on local structures 
such as loops [1,2]. They also considered effects of other proteins acting as crowders and 
blockers [3]. Recently, the same group also discussed how such structures could be formed, by 
just simple physical interactions between DNA and proteins [4,5,6]. 

In this seminar, I will overview these works and discuss possible directions that could be 
further explored by similar, simplified models. 
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