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Analysis on excited-state considering the dissolution state of a fluorescent probe in a lipid
membrane bilayer (Graduate School of Engineering Science, Osaka University) ORyo Okabe,
Yuya Matsubara, Kento Kasahara, Nobuyuki Matubayasi

Properties of lipid membranes such as polarity and fluidity are closely related to
pharmacokinetics and cellular functions. These properties are often quantitatively determined
by various spectroscopic measurements of fluorescent probes supported in the membranes.
Thus, elucidating the dissolution state of fluorescent molecules in the atomistic scale would
lead to our deeper understanding of the physicochemical properties of membranes. Here, we
investigate the dissolution state of Prodan, a widely used probe to analyze the membrane-
interface property, in a lipid membrane from the viewpoint of the free energy profile through
molecular dynamics (MD) simulations. Using the MD configuration, the excitation energy of
Prodan within the membrane is evaluated with time-dependent density functional theory (TD-
DFT). We qualify the relationship between excitation energy and dissolution state. It is found
that the excitation energy varies depending on Prodan’s position and orientation within the
membrane through the Prodan-solvent electrostatic interaction.
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