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[ Abstract] Fluorescence intensity correlation analysis of single molecules is used to
estimate protein conformational dynamics, but the time resolution is restricted due to the
binning of photon data. Recently, in order to overcome this limitation, two-dimensional
fluorescence lifetime correlation (2D-FLC) analysis was developed [1, 2]. The lifetime-based
approach without binning identifies fast dynamics even on the microsecond time scale [3].
However, if the system contains a number of fluorescence emitters, each of which is
associated with discrete dynamics, the analysis could obscure the dynamics. Here, we
developed a correlation analysis for multiple independent dynamics in single chromoproteins.
The new approach allowed the identification of multiple dynamics in photosynthetic
light-harvesting complexes (LHCs) from the fluorescence intensity and lifetime as well as the
time scale of dynamics. The LHCs, absorbing and transporting light energy, contain
chlorophyll (Chl) and xanthophyll carotenoid (Xan). The Xan serves as a quencher of excess
light energy on Chls. Therefore, the dynamics around Chl and Xan can regulate the light
harvesting. We revealed that multiple dynamic components individually contribute to the
energy transport function of LHCs, leading to photosynthetic photoprotection.
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