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Abstract. For investigating the effects of pH on the binding between protein and polyphenols. The
binding energy and binding mechanism between epigallocatechin gallate(EGCG) and B-lactoglobulin
at pH 2, 5 and 8 were respectively studied using molecular docking and molecular dynamics
simulation. EGCG mainly bound to 3 sites of B-lactoglobulin. The docking site with the highest
binding energy was used for 150 ns molecular dynamics simulation. It was found that the fluctuation
of small molecules was larger than that of protein, especially at pH 2, however, the fluctuation of
small molecules did not affect the stability of protein structure. The hydrophobic surface area, the
content of a-helix and B-sheet of protein were lowest at pH 5. The highest binding free energy of
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small molecules to protein was detected at pH 5, while the lowest at pH 8. The highest value was

mainly due to the strongest hydrophobic force, hydrogen bond and van der Waals force at pH 5. The

difference of pH would affect the surface structure of protein, especially the binding site, thus

affecting the binding energy, binding site, and binding posture between protein and small molecule.
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Table 1 Effect of different pH on the solvent accessible

surface area of lactoglobulin

BRI R | BKREAY | SRR R
pH . ) 5
T A /nm? nm* nm?

2 89.46+1.63 34.28+1.03 55.18+1.30
5 87.92+1.64 33.85+1.19 54.07+1.27
8 90.77+1.57 36.09+1.13 54.68+1.30
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i A
I S T R T
2 27.05+£2.25 66.96+2.30 22.50+2.53 17.09+2.91 24.65+£2.51
5 28.18+2.48 64.23+2.64 31.28+3.09 13.51+£3.51 19.06+2.78
8 32.74+2.95 64.45+£3.27 29.31+2.37 11.92+3.25 20.64+2.02
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fit =/ (kJ/mol )

TR R TR B T

WA T —161.672+13.241
HHAE —26.132+11.789
i 1 390 Ak g 91.281+16.244

A A P 7 77 L -18.251+1.245
SRR —114.774+13.774

BT =" R g
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113.180+27.026 133.700+20.210
-21.467+1.280 -20.634+0.917

—-130.262+16.996 -103.976+16.726
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at pH 2,pH 5 and pH 8
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