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Abstract: [ Objective] To investigate the effects of different NaCl concentrations on the binding of proteins to small molecules. [ Methods ]
The S3-lactoglobulin and anthocyanin were selected as the target protein and small molecule, respectively. Molecular dynamics simulations
were conducted to study the binding patterns and protein structural changes under five NaCl concentrations (0, 0.25, 0.50, 0.75, and
1.00 mol/L). [Results] Anthocyanin mainly bound to the hydrophobic cavity of 3 -lactoglobulin. In the 150 ns molecular dynamics
simulations, the protein structure remained stable at each NaCl concentration, and its binding with the small molecule was steady. However,
with the increase in NaCl concentration, the hydrogen bonds between proteins, hydrophobic surface area, and a-helix content decreased,
while the /f-sheet content increased within the 0.75 mol/L NaCl concentration range. The binding free energy of the two components first
increased with NaCl concentration, reached a maximum at 0.50 mol/L, and then gradually decreased. At 1.00 mol/L, it was even much lower
than the control group, mainly due to the simultaneous weakening of van der Waals forces, hydrogen bonding, and hydrophobic interactions
under 1.00 mol/L NaCl. Small molecules also moved from the interior of the hydrophobic cavity toward the surface at the protein binding
site. [Conclusion] The amount of NaCl added in the food system significantly affects the binding of proteins to small plant molecules,
which may further affect the properties of proteins and the biological activity of small molecules.
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Figure 1 Molecular docking results of f-lactoglobulin and

anthocyanin
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Table 2 Effect of different salt concentrations on the secondary structure of lactoglobulin

B/ (mol- L") Te A /A~ B & A~ /A BERE A~ a-UE e /A~
0.00 34.72+2.55 63.17+2.75 28.45+3.01 11.88+3.68 21.5243.58
0.25 34354232 64.5042.20 27.9442.92 11.7243.32 21.2743.52
0.50 35.33+2.13 64.7742.19 29.5042.81 12.20+3.52 20.3743.17
0.75 34.16+£2.62 64.0042.62 27.4842.52 14.2543.01 20.0043.04
1.00 35.44+2.20 62.2542.16 28.3542.58 14.41+2.82 18.37+2.82
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Table 3  Effect of different salt concentrations on the binding affinity between protein and anthocyanin
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(mol-L™") (kJ-mol™") (kJ-mol™") (kJ-mol™") (kJ-mol™") (kJ-mol™")
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1.00 177.747+14.624 —74.0214+20.235 190.971+24.933 —22.609+1.298 —83.406+21.694
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Figure 7 Energy contribution of major residues to protein-anthocyanin binding
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