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Table 1 Simulation results of gastrointestinal digestion in wvitro
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AEL GEK QEK ADAD GIAY ADADY PGSAK ASVCVS
AIL GGK QGK AGEK GSNR DNVVR QEEEH EDENNP
CNL GPL QIR AGSK NEGA EEGNK QEEEP EHPRPH
DSY GTV QNL AIVI NPIY EEGSK QNPSH EITPEK
DTK GVV QPH AIVV NPQL EEINK QSGDA ENQNGR
EEH 1K QQH DIEN QIER EEINR SEDDV GPFPSI
EEK VI SEF DPIY QVOE EQQQK SEQDI NSKPNT
EER vQ SGR EASY SPQL EQQQR SIVDM SCNSEK
EPR NIL SNK EEEK SSNS NGTAI SVVDM SQSESY
EQK NPF SNN ENPK SSSR NQACH VDAQPK
EQR NOR 00 EQIR VGIK VNNDDR
ESY NQY SSI EVOQR VNPHDH
ETS NSK VEK

EVR PNH

MGAM (PDB:314Y) #1 SI(PDB:3LPO) {E N a—7#i
) WA A0 IR Z AR T SR N RAR o VER
fif (Human Pancreatic Alpha Amylase, AMY2A,
PDB :SU3A)E g o~ VE Fo il 400 i JOK 1) 32 1A 26 11 il
FH DS 2017 R2 %+ 4 LibDock 2% 4% 95 4~
2 WK 53 S % 42 8] MGAM (ST fil AMY2A |, nk

2~ 4 iR ARPEZ KRS MGAM (ST il AMY2A 47
TR B HT 43 25 5 53 0 BE B 4 Fh 22 BRFT 9 f5c i 1
10 220K, ZiA et nT LA 3 45 A s R4
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Table 2 Docking results of soybean peptides with MGAM (Top 10)

=N/ X e 4 A v Ik X & EN x4 A Y/ x5 dk
1 EQR 184.713 EEEK 191.35 QSGDA 201.732 ENQNGR 222.169
2 EER 179.203 EVQR 183.253 QEEEP 199.752 VNPHDH 196.907
3 EEK 174.536 EASY 179.649 QNPSH 190.554 EDENNP 196.584
4 NQR 169.078 SSSR 179.63 EQQQK 184.848 EITPEK 187.747
5 NQY 168.357 ENPK 173.288 EQQQR 179.602 VDAQPK 185.639
6 QGK 166.42 NPQL 172.211 EEINR 179.306 EHPRPH 168.762
7 DTK 163.615 QVQE 170.101 EEGNK 178.3 SCNSEK 167.842
8 EPR 162.557 >SNR 169.799 SEDDV 177.14 GPFPSI 163.947
9 QIR 161.983 DPTY 167.197 PGSAK 174.397 NSKPNT 163.006
10 EEH 161.311 DIEN 166.677 NGTAI 172.045 SQSESY 156.751

®3 KRESHKSE SIXELER (A1 10 &)
Table 3 Docking results of soybean peptides with SI (Top 10)

N/ 5T 4 A Wk xHe 5 ENN x4 K *He 53
1 EQR 177.999 EEEK 186.681 EEINK 198.362 EDENNP 191.934
2 EEH 171.494 QIER 180.752 EEGSK 193.197 ENQNGR 187.568
3 EER 169.28 QVQE 180.659 QSGDA 186.432 VNPHDH 177.382
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(83 3)

=Rk pSEEE w9 ik xF 3% o N3 paEEE 7k xF 3% oK
4 NQY 167.595 EASY 172.681 QEEEP 184.45 VNNDDR  176.625
5 ESY 156.48 ENPK 171.778 EQQQR 181.878 EITPEK 175.57
6 QEK 155.221 EVQR 169.582 QNPSH 177.199  EHPRPH 172.991
7 QQH 154.752 NPIY 167.628 EEINR 174.38 SQSESY 162.831
8 NQR 154.486 EQIR 166.504 SEQDI 173856 VDAQPK  162.031
9 QIR 151.187 SSSR 165.015 EEGNK 171.712 GPFPSI 160.218
10 EQK 147.214 DPIY 158.863 QEEEH 168.27 ASVCVS 159.134

x4 XESHKS AMY2A X#EZLER (57 10 &)
Table 4 Docking results of soybean peptides with AMY2A (Top 10)

= PEIE: T 4 W K xF 4 3% EN/ PIE: T 4 7k xF 3% o H
1 NQR 129.671 ENPK 141.534 QEEEP 151.7 SQSESY 157.015
2 EER 128.789 EQIR 137.904 EQQQR 148461  VNPHDH  156.642
3 NQY 128.673 QIER 134.612 EQQQK 145335  EDENNP  149.545
4 EQR 128.008 SPQL 132.343 QEEEH 144.257 EITPEK 145.259
5 EPR 122.784 NPQL 131.84 DNVVR 141958  ENQNGR  143.884
6 QIR 120.974 SSSR 131.465 EEGNK 141507  VDAQPK  142.553
7 DSY 120.806 QVQE 131.073 NQACH 141.122 SCNSEK 139.839
8 EEH 119.853 NPLY 128.094 EEINK 137499  VNNDDR  139.212
9 EVR 119.469 GSNR 128.03 QSGDA 137.062  EHPRPH 138.591
10 ESY 119.05 EASY 127.565 SEQDI 136.54 ASVCVS 125.264

£5 KRESHHXNETS ABEMSERN
Table 5 Docking score, solubility, and toxicity prediction of soybean peptides
e w4

I R Ul MGAM SI AMY2A

EER i P 3 179.203 169.280 128.789
NQR 7 P 169.078 154.486 129.671
NQY 52 P 168.357 167.595 128.673

QIR i PO 3 161.983 151.187 120.974
EASY i P 3 179.649 172.681 127.565
SSSR i & 179.630 165.015 131.465

QSGDA 52 P 201.732 186.432 137.062
SQSESY 52 PO 3 156.751 162.831 157.015

EEH ¥ G - - -

EQR ¥F G - - -
ENPK ¥ K& - - -
QVOQE *F i - - -

EEGNK ¥ 2 - - -
EQQQR £id A - - _
QEEEP ¥ A - - -
EDENNP ¥F H & - - -
EHPRPH ¥ 2 - - -
EITPEK ¥ E - - -
ENQNGR ¥F H & - - -
VDAQPK ¥ w3 - - -
VNPHDH ¥F A & - - -
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Fig.1 Chemical structures of four soybean peptides screened by molecular docking
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Fig.3 Hydrogen bond heatmap and amino acid residue hydrogen bond number of soybean peptides docked with MGAM
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Fig.4 Docking results of soybean peptides with SI
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Fig.5 Hydrogen bond heatmap and amino acid residue hydrogen bond number of soybean peptides docked with SI
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Virtual Screening of a—glucosidase and a—amylase Inhibitors from Soybean Peptides
and Its Activity Validation in Vitro

Xue Sen, Wu Jingfan, Cao Shufang,

Bai Miao,

Zhu Danshi, Liu He, Yang Lina"

(College of Food Science and Technology, Bohai University, Jinzhou 121000, Liaoning)

Abstract The objective: To delay the digestion of carbohydrates by inhibiting the activity of carbohydrate digestive en-
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zymes, thereby preventing and controlling the effects of diabetes has become a research hotspot across multiple fields. 8-
Conglycinin is the most abundant functional protein in soy protein, but it is unknown whether the peptides produced af-
ter gastrointestinal digestion possess the activity to inhibit carbohydrate digestive enzymes. Method: B-Conglycinin was
subjected to simulated gastrointestinal digestion, and a—glucosidase inhibitory peptides and a-—amylase inhibitory peptides
were selected through virtual screening and ADMET prediction, and the inhibitory effects of the peptides on a-glucosi-
dase and a—amylase were tested. Results: B—Conglycinin was virtually digested into 95 small molecular peptides by
pepsin, trypsin, and chymotrypsin; eight a—glucosidase inhibitory peptides and a—amylase inhibitory peptides were select-
ed; it was found that hydrogen bonds and electrostatic interactions play an important role in the binding of peptides with
a—glucosidase and a-amylase; in vitro verification found that the tetrapeptide EASY has a strong inhibitory effect on a-
glucosidase, with an ICs, value of 208.6 wg/mL, and no obvious inhibitory effect on a—amylase was observed. Conclu-
sion: The a—glucosidase inhibitory peptide EASY possesses the activity to inhibit carbohydrate digestive enzymes and may
become a potential inhibitor for controlling diabetes.

Keywords soybean peptides; a-glucosidase; a—amylase; virtual screening; inhibitory activity



