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Mechanism of Interaction between Sialyltransferase and Its
Inhibitory Soyasaponin I
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(State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: The molecular mechanism for the binding sites, driving forces and the interaction intensity
between sialyltransferase (ST) and soyasaponin I was investigated by molecular docking and free
energy calculation based on the crystal structure. The van der Waals force and electrostatic interaction
were considered as the main driving forces, while polar solvation energy behaved in an opposite
manner. The hydrophobic interaction was formed between soyasaponin | and eight amino acid
residues, i.e., Glyl149, Ser151, Metl72, Asnl73, Phe292, Trp300, His301, and Ser325. Hydrogen
bonding was found between soyasaponin I and eleven amino acid residues, including Asn150, Tyr194,
Ser271, Thr272, Gly273, 1le274, Gly291, Gly293, His302, Glu305, and Glu324. Soyasaponin I was a
competitive inhibitor which occupied 11 of the 12 amino acid residues that accommodated the
substrate CMP- (3— N- acetylneuramic acid. These results provide a theoretical basis for the
development and utilization of soyasaponin I as a ST inhibitor.
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Fig.1 Molecular structure of soyasaponin I
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Fig.2 Active zone of ST docking with soyasaponin I
i fiE (binding free energy, AGyu) s AGy. {H A 1
32 SR Z A1 25 A T3 ™, MM-PBSA 4%
TRZR B BEMF N ELZS T 2T INBE AL REAI
MG AT AR AL 3 593, BE A B A 70 A7 4%
MR E AR B STk . 255 A BB (AG.) T3
TN

AGyni = Gunples = Grecepr = Giigana (1)
G =G +Ew — TS )
Gure = Gr + Gsun 3)

Ew = Eoe + Euy )

HH Gt s G 1 Girana 7B B SZAATN
BCAH) B e, ZaY A2 REBCIRE A i RE Hk
FRFI AR PR LB, TORH R 2319 B rh e 51
HERE Gy, EEEALFERRAE I I RE Gon FIAE AL
R Gson, H DS T B2 )7 433155, Implicit Solvent
Model Z: (15 "M Poisson Boltzmann with non—polar

Surface Area, electrostatic & 50 % & N Spherical
Cutoff; SAHFR 23 19 At BE £ 2 N BE Eww AR Tom,
Ewi NEEA T 1208, B B Eoaw 73 50 0 SAH 1 43
TEFHUHEAE I ABEESR 8, 1] DS Y FE P 4
=1 Implicit Solvent Model Z % & N None,
electrostatic Z 415 B A Spherical Cutoff, KA Tow
B AE AR 255 B R RERYSZ AR /N, B LA — e
OL R AT L2 A E

2 #R5tE

21 HFREEEER

AR GE R L, ST3Gal-1#eZ5 i & 0 s
T GTAZE A 1241l fiE, 7 1B &, 34> it
(Cys62— Cys67 . Cys65— Cys142 ., Cys145- Cys284) ¥,
Libdock IR T 21T 1 5 STIR M H 4825 &
AT RER G R, R 5 2 IR P g & O U
90 Fifr, Herp 454084 100 945 85, LibDock 25 575
Iy N 186.2 F W, K A T A1 ST 16 X 3 It
Jic 4 %3 4f (LibDockscore>100) o PAFT 43 f i 1 %) 422
SEIR BTN (K 3, (a) B L S 25 A A MR 2 K
GalB1,3GalNAca— PhNO, £l 7= 4 CMP [ ST3Gal-1
(I 3, b)) 4 & 4 B 3 52 1K GalB1,3GalNAca —
PhNO2 FIJEE 4 CMP-NeuSAc [ ST3Gal-1 (& 3, (c)).
LEEFMERZ K GalB1,3GalNAca—PhNO, FlIK &
1 1 ST3Gal-13E17 LA (B 3, (d), 45 R R WK
B T F%E 5 ST H i 2 HE R FE S Asn150 Met172 .,
Asn173.Gly273.Gly293 , Trp300 F1 His302 J& 1 F) 1%
PE X A A E AR, i 25T CMP-Neu5Ac 5 ST
MIFERT, I B A BB SZ AR B AAAE L AN K
EAF T ST IR X IR 25 5 o

() RIZIATF [ +ST;

(b)CMP+ ST +GalB1,3GalNAca—PhNO,;

LSt £ S 20158 E3sE4. T




RESEARCH ARTICLE

WANG Fei, et al: Mechanism of Interaction between Sialyltransferase and

Its Inhibitory Soyasaponin |

(¢)CMP-NeuS5Ac+ST+GalB1,3GalNAca—PhNO,;

(R F A T +ST+GalB1,3GalNAca-PhNO,

B3 STSRESFXHERE
Fig.3 Molecular docking schematic diagram of ST andligands
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Table 1 Hydrogen bondsbetween ST and soyasaponin I

Asn150-N 046 0.284
Asn150-ND2 034 0.305
Tyr194-OH 039 0.287
Ser271-0G 053 0.274
Thr272-N 040 0.281
Thr272-0G1 039 0.269
Gly273-N 040 0.330
[1e274-N 053 0.319
Gly291-0OE1 046 0.293
Gly293-0 050 0.276
His302-NE2 034 0.290
Glu305-0E2 026 0.286
Glu324-0 056 0.279
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