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Molecular dynamics analysis of the cosolvent effect on membrane properties (‘Faculty of
Engineering Science, Osaka University, *Graduate School of Engineering Science, Osaka
University) OYuuki Yamashita,' Ryo Okabe,” Kento Kasahara, > Nobuyuki Matubayasi >

The physical properties of lipid bilayers, such as polarity and fluidity, are closely related to
drug dynamics and cellular functions. Cosolvents such as alcohols significantly influence these
membrane properties by interacting with the membrane. The stability and integrity of bilayers
are influenced by the cosolvent concentration and chain length. On the other hand, the
molecular-level insights into the cosolvent effect still remain unclear. Here, we conducted the
molecular dynamics (MD) simulations for the 2-dipalmitoyl-sn-glycero-3-phosphocholine
(DPPC) bilayers immersed in the different alcohol solutions. The local membrane thickness
exhibits a bimodal distribution under the ethanol concentration of 10 mM, reflecting the
undulation of the membrane. As the ethanol concentration increases, such an undulation is
found to be suppressed.
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1) R.Rai, et al., Langmuir:, 40, 14057-14065 (2024).
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Fig 1. Distributions of local thickness. schematic illustration of the surface undulation.
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