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Development of auto-analyzing tool for huge numbers of single-molecule fluorescence images.
(Osaka University, >RILACS, Osaka Metropolitan University) OSatoshi Kayano,' Syoji Ito,'

Single molecule tracking (SMT) enables to track the lateral diffusion of molecules with a high
accuracy (< 10 nm). Detailed tracking of guest molecules in host materials and successive
analysis provide the information on the internal structure of the host materials and the spatial
distribution of translational diffusion coefficient. In this material evaluation, the increase in the
number of observed molecules leads to the improvement of the spatial accuracy of evaluation.
Recently, we have developed a SMT method using fluorescence-switchable dyes and
successfully observed > 10000 of single molecules for several hours". We applied this approach
to a polymer alloy and, visualized the microscopic phase-separation structure and translational
diffusion coefficient distributions?. To advance this method as a widely applicable evaluation
technique, reducing the time for data analysis is a key challenge. In this study, we addressed
this challenge by developing a Python-based analysis code. This code automates the
determination of molecular positions in each frame of a fluorescence movie and tracks their
temporal evolutions. Our approach includes a molecule discriminant method taking into
account the variations molecule by molecule in signal-to-noise ratio, size, and shape of
fluorescence spot, ensuring highly accurate molecule detection. Additionally, we improved
processing speed through parallelization and optimization of calls for image-processing
libraries.
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1) Arai, Y. et al, Chem. Commun. 2017, 53, 4066. Fig. 1. Processing time as a function of
2) Tto, S. et al, Polym. Chem. 2022, 13, 736. the number of video frames analyzed.
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