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In cells, conformational transitions of proteins occur in a complex way due to the interaction between
proteins and the influence of thermal fluctuation. In the folding process, protein conformations change
on a time scale of microsecond to millisecond, which plays important roles in biological processes
Conformational fluctuations of proteins show long-term correlated fluctuations (1/f fluctuations),
which are thought to be due to the complexity of the energy landscape originated from the high degree
of internal freedom of the proteins. However, it has been unclear the importance of structural features
for the 1/f fluctuations, e.g. loop structure, a-helix structure, SB-sheet structure, amino acid
residue composition, linear length, etc. In addition, it has not been clarified how the conformational
fluctuation of proteins affects the diffusivity of the protein itself

Here, we performed molecular dynamics simulations of three characteristic small proteins, Chignolin

of loop structure, Villinof a-helix structure, FiP35 of B-sheet structure, to show the conformational

fluctuations of proteins and how the conformational fluctuations affect the diffusion process. We
analyzed magnitude fluctuations of the diffusivity from the center of mass motion of proteins

The main results are summarized as the followings:

1) The fluctuation of distances between amino acid residues shows 1/7 fluctuation even in the proteins
of several tens of residues. In particular, even for a Chignolin protein, which has only a simple
loop structure, conformational relaxation time is several microseconds and the fluctuation of the
whole structure (radius of gyration) exhibits 1/7 fluctuation.

2) By analyzing the fluctuation of the diffusion coefficient of proteins, it is found that the diffusion
coefficient is remarkably fluctuating. Moreover, we found that there is a strong correlation between
the magnitude of the radius of gyration and the magnitude of the diffusion coefficient




