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Ionic liquids (ILs) have attracted significant attention across a wide range of fields, including
industrial applications in electrochemistry and biochemistry, owing to their solvent properties
that can be finely tuned for specified targets through the selection of specific cations and anions.
In recent years, technologies utilizing ionic liquids for protein separation, extraction, and long-
term preservation have been developed. Elucidating the effects of ionic liquids on the structural
stability of proteins at an atomic level is expected to contribute to the advancement of these
technologies. In this study, molecular dynamics (MD) simulations were performed using Trp-
cage!'l as the model protein and 1-butyl-3-methylimidazolium (Bmim") and chloride ions (CI
7) as the ionic species. Additionally, the solvation free energy was calculated using the energy
representation method!? to quantitatively evaluate the effects of ionic liquids on proteins.

Figure 1 shows the solvation free energy of Trp-cage in its folded state. The results revealed
that the solvation free energy decreases linearly with the concentration of the ionic liquid. This
finding indicates that the protein structure remains stable in ionic liquid, which is further
corroborated by structural indices such as SASA and RMSD.
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