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[Abstract] When a mixture sample is measured with a spectroscopic method, the sum of
contributions from multiple components are observed. Therefore, it is necessary to separate
them to determine their amplitudes and individual spectroscopic signatures. Independent
component analysis (ICA) is a data processing method used in combination with multichannel
signal detection to resolve a mixed signal into independent components by examining the
high-order correlations, or non-gaussianity, of the fluctuation of the signal. Previously, we
showed that it is possible to analyze fluctuations of time-resolved fluorescence signals
obtained under the single-molecule condition by examining third-order correlations to
separate independent components [1]. In this work, we have attempted to apply ICA to
single-molecule FRET measurements for elucidating conformational heterogeneity of
biopolymers. We report on an experimental apparatus to apply ICA to a sample containing
multiple species with different FRET efficiencies and/or different dye stoichiometries, as well
as the numerical method to analyze the obtained photon data.
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