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DFA(Detrended Fluctuation Analysis) is a method to obtain characteristics of stochastic processes
such as fractal property, autocorrelation, 1/f fluctuation inherent in the data variation by removing and
analyzing the trend of time series data. It is applied to various analyzes such as biological and natural
phenomena. In recent years, there have been reports that fluctuations in chemical properties are important
factors for determining chemical reactions in protein science research of molecular science.

However, it was rare to apply DFA to fluctuation analysis in the field of molecular science.In the field of
molecular science, we explore the possibility of application of DFA and new findings based on diffusion
phenomena of biomolecules that generate unique fluctuations. In nanoscale structures such as biological
systems, fluctuations arising from the diffusion phenomenon of molecules are observed as a major feature.
Because this is due to what is happening in the structure, to clarify this is expected to contribute to the
establishment of technology for assembling nanomachines and artificial cells that control nanoscale
molecular components, elucidation of various unresolved problems of life activities, and development of
medicine and therapy. In the diffusion phenomenon of biomolecules, objects with complicated structures
become processes undergoing complicated obstacles, and large-scale and complicated models will be
examined. We applied DFA to a research topic that simplified one of the two and examined the
optimization of such a model.

First, in order to mimic the separation process of microchip electrophoresis, molecular dynamics
simulation by Langevin equation was performed. The polymer collides with the pillar under conditions of
external force to cause fluctuation. We analyzed the trajectory with DFA and confirmed that the
fluctuation is deeply affected by the polymer length. The nature of the fluctuation of the potential energy
and movement center point changed. The separation mechanism could be classified by the characteristic of
this fluctuation.

Next, the function of the cell membrane is expressed by discrete and aggregation of transmembrane
proteins that undergo Brownian motion within the membrane cytoskeletal fence, and we performed
simulation of diffusion motion by one particle random walk on the two dimensional lattice model of cell
membrane. Complex obstacles of the membrane-cytoskeleton fence model and the anchored-membrane
protein picket model control one particle and generate two-stage diffusion movement and fluctuation.
With DFA, we confirmed that these two models produce fluctuations in different time zones and that
mixing occurs in the two-stage diffusion process..Furthermore, since cells are the deepest foundation of
biological systems, the fluctuation of the transmembrane protein in the cell membrane may be considered
to be the fundamental element to the fluctuation observed in the neurotransmission system and myocardial
movement observed in the superior tissues and organs.

From now on, we consider DFA to be a powerful analytical tool for elucidating the relevance of upper and
lower bioelements. A more complicated simulation is assumed to compare the temporal features of the
cellular membrane temporal features and the neuronal neuron and other bioelements, and for this purpose
we would like to combine the knowledge of the two research topics.In order to clarify the origin of the
fluctuation observed from the biological system and contribute to elucidation of various unresolved
problems of life activities, and the development of medicine and therapy such as the onset of Alzheimer's
disease, AIDS virus and BSE(Bovine Spongiform Encephalopathy), which are caused by the imbalance of
such fluctuation, we would like to evolve DFA and random walk model.




