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Table 1 Binding free energy for the SHP-mucin complex after Na* and K* treatment

ki AE, ./ (kJ/mol) AG ¢/ (kJ/mol) AGg/(kJ/mol) AG;4/ (k]/mol)
Na* -274.3 +36.9 107.3 £ 18.3 -29.7+4.1 -196.7 = 26.7
K* -236.3 +37.9 106.3 £ 18.6 -28.5+44 -158.5 +26.7

ARIZEHIZE G BB R A OG5
FITTRRE AN 2 Fis . Nab B34 13 a3
7% 5% Al 32 5Tk, ILE544  GLU545 SER403 #il
GLN588 JEHI 4 17, IAGyuimd>1 kJ/mol, K*AE B 5L

A 11 & EE R bR E ST Ek LEUS42,
ILES44 TRP535 LEUS533 J& A 4 1V , IAG i I>1
kJ/mol,
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Table 2 Contribution of critical mucin residues to SHP binding free energy after Na’/K* treatment

E il AR IEA 1% % AE,,/(kJ/mol) AG ¢/ (kJ/mol) AGsy/(kJ/mol) AG;0/ (kJ/mol)

Na* PRO 400 -2.30 1.46 -0.33 -1.17
CYX 401 -5.56 4.35 -0.84 -2.09
SER 403 -15.40 12.34 -2.38 -5.45
THR 404 -3.10 1.80 -0.21 -1.51
LEU 542 -4.14 1.92 -0.63 -2.85
ILE 544 -18.95 4.02 -3.26 -18.18
GLU 545 -19.83 17.99 -2.93 -4.73
SER 546 -1.80 -0.04 -0.00 -1.84
ALA 547 -1.51 0.46 -0.08 -1.13
ASN 548 -8.33 7.50 -1.46 -2.28
TYR 549 -2.43 0.71 -0.17 -1.89
GLN 588 -15.82 13.72 -2.13 -4.23
ASN 589 -7.41 4.44 -1.17 -4.14

K* SER 403 -9.58 9.99 -1.51 -1.10
THR 404 -8.96 8.75 -1.26 -1.46
HIE 530 -14.56 15.27 -2.80 -2.09
LEU 533 -4.39 0.46 -0.96 -4.89
TRP 535 -7.11 3.10 -1.46 -5.48
LEU 542 -16.07 7.95 -2.51 -10.63
ASN 543 -6.40 4.98 -0.42 -1.84
ILE 544 -7.11 0.75 -1.05 -7.41
GLU 545 -9.33 7.66 7.66 7.66
SER 546 -0.67 -0.21 -0.00 -0.88
GLN 588 -4.73 3.77 -0.92 -1.88
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Effect of Na'’/K* on the Stability of Soy Hull Polysaccharides and Mucins
and the Gut Microbiota

ZHANG Ning, ZHANG Yangyang, ZONG Yaqin, SONG Hong, LI Jinxin, YANG Lina"
(College of Food Science and Engineering, Bohai University, Jinzhou 121013, Liaoning)

Abstract Objective: To explore the effect of Na*/K* in the intestinal environment on the interaction between soy hull
polysaccharide (SHP) and intestinal mucus, and its effect on the diversity of intestinal flora. Methods: Molecular docking
and molecular dynamics simulation were used to analyze the main binding force and complex stability of the target pro-
tein and soybean seed coat polysaccharide after Na*/K* treatment. The effects of SHP and mucin on the changes of OTU
and species abundance of intestinal flora after Na* treatment was detected by 16S rDNA genomics. Results: The main
force of SHP binding to mucin after Na*/K* treatment was hydrogen bond. Within 100 ns, the RMSD value, RSMF val-
ue, Rg value and the number of hydrogen bonds of the complex structure fluctuated slightly. The secondary structure B-
sheet of mucin mainly existed in anti—parallel mode after Na* treatment, while the secondary structure B-—sheet of mucin-
mainly existed in parallel mode after K* treatment. The binding free energy [(196.7+26.7) kJ/mol] and the contribution of
amino acid residues (18.18 kJ/mol) of SHP to mucin after Na® treatment were greater than those after K* treatment
[(158.5£26.7) kJ/mol and 10.63 kJ/mol, respectively]. In the presence of Na®, the diversity of intestinal flora was up to
284 OTUs when SHP was used as a substrate for 8 h, and the abundance of various dietary fiber degrading bacteria was
increased, and the abundance of FEscherichia coli-Shigella was decreased. At the same time, the abundance of Bifi-
dobacterium and Lactobacillus was also decreased. Conclusion: After Na* treatment, the binding ability and stability of
SHP and mucin are higher, and the diversity and abundance of intestinal flora are affected. Na® treatment has a potential
effect on the whole intestinal function of dietary fiber.

Keywords molecular simulation; ions; polysaccharide; mucin; intestinal flora



