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Abstract: In this research, the mechanism of action of dioscin (DS) on human serum albumin (HSA) was investigated. The relationship
between DS and HSA was investigated using dock 6.0 molecular docking methods, fluorescence emission spectroscopy and ultraviolet
spectrophotometry. There were 8 binding modes between DS and HSA. On the combined basis of the Grid score and internal energy level, The
8th dominant conformation (with a Grid score as -75.9787 kcal/mol) was selected (in which the interactive force was hydrophobic interaction
with the main bound amino acid residue being tryptophan Trp214). The fluorescence spectra revealed that with the increase of DS concentration,
the HSA-DS fluorescence intensity decreased accompanied by a blue shift, indicating the quenching of the fluorescence of tryptophan (Trp) in
HAS under the action of DS. The synchronous fluorescence detected under the conditions of wavelength difference AA=15 nm and AA=60 nm
indicates the immediate changes in the surrounding environment of the Trp residue contained in HAS upon the binding of DS and HAS. The
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calculations based on the Stern-Volmer equation revealed that the bimolecular collision constant Kq was higher than 2.0x1010 L/mol's and the
static quenching binding constant Ka was higher than 5x104 L/mol. These findings confirmed that the quenching mechanism was static
quenching involving hydrophobic interactions with one binding site, and were in agreement with the molecular docking results. The UV
absorption spectra showed that an increase of DS concentration corresponded to an increased absorbance, indicating further the interactions
between DS and HSA. Molecular docking and spectroscopy analyses showed that DS and HSA were bound mainly at the Trp214 position of
tryptophan via hydrophobic interactions, and HSA underwent conformational and microenvironmental changes. The data obtained from this
research clarify the mechanisms underlying the action of dioscin on HSA, and provide a new basis for further understanding of the effect of
dioscin on protein function during its storage and transportation within the human body.

Key words: dioscin; human serum albumin; molecular docking; fluorescence spectra; synchronous fluorescence spectroscopy

EHRL AR B AR ) R
AR TR (Dioscin, DS) M, HALZEMIE (I
B D ST SR, NS IR REERY
W % P o2 2 6 R DGR SR AR EAR 24 3 A
TR TN TN 2P 5 B R 4 B B Al
BIa T e, dndioss . BRI I . FiahbkisRaaEft |
UGN PULEEETI, AR IRTT 2 Rk
TR HE 25, SR 252 2530 N M3 I 75
gt MW AFISH, A ReEIAAM RT3 T
NETT S, HifHpr&EamU LG EA
(Human Serum Albumin, HSA) A, HEEAHR
AN, FEARNAE AN TRIE R ANEEY R (4G
Mg, RERERER. 401 R fEEEZ
WK, ERBIPUERE AR SRR WO T 25
5 HSA (ERNUS, A BT TR L EAEZGY)
TEAR N B S A tE oL, SRt A 2tk
Higte FHAEMERE .

\\\\\\\

E 1 EREHNES
Fig.1 The structure of Dioscin
HSA fES5 T, T & RIERR /N1 585 4,
A 6 MEHEIE (W 2)o X LSS5 VAR B K 2 5
REW SVF2 W W Ny T4 &, R RIE X ey
VIR &+ E a2k, 5 Ea N
R M2 AR BL45 1. R HSA — ek Bt 7t
N G R B TR TR A R 258/ 18]

94

FHIME o (H H R 9% DS 5 HSA AR BAFE R T b

FEEEAE— e T T B A S AL, 04 v R
G TR0, 25/ Ny T RIAE K S FHAES X
I LK e W N o A ) N O T oy e
T Fisher #&H 1B SR IS, fEEARS
B EARS/MrF. EARS &R SUR8
AT 2 L o SR —FCAR1 43 FRHEIET T LR EL R
R A E DT P JER 0D 0 B 08 S 43 SR 1 T 32k — T Ak )
WHHEAEH . 58855, oFxiEa] ATk
FEXPN HSA 5/ FIAH EAE AT AL, 8t
TR ZEEAE R AT T, 5
HHAEFNER IR TF B &, Resid— PR
iz PERAL] . ASCas AL EFEAREE T DS
N HSA ZIEMAHEAE, 85 TRREANR Z
RS HSA Xz, RIS E LSS =40 T4,
TEITAER A 2 S S HSA A EAERL
BEAWER 2R, 2 AR ARk, i E
EFEHE HSA WA S8EEE, NaTK
V- EWER T EHEH S HSA (AR AR O H 2%
SERIR, AT FUR AR E HUE TN S I
FLRAE RN R 23 (R REPEAE ML AL 3T 1 SR 30 K
o

[ 2 HSA St S AN R EE

Fig.2 The structure and binding sites of human serum albumin



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.10

1 MR5REE

LT

FS5 RUZe o e E1l, HEZ T HE A,
TU-1901 T AR-1] WA BT, ALt b A s
NFE]; AL104 U R°F, 1§ Mettler Toledo /A ).

1.2 258 5 XA

NIMEEEE, FERESRAERH AR AR (it
i N1906220011, ZEAE: >98%); EHHi e Hx M,
AIEESEAMRHEAA R ITMEA R (it'5: SD202004,
aifE: >98%); FAEN, MBI RIEIL S A R AR
rprat); =R FILE AR b, VLR D et i
WARAF (rraD; HiR, EZAERNEARE
AT i ; FEE, REET RSG5 (i
g el et abrai. NiE A& A pH 7.4
[ Tris-HC1 ZEpP (4 0.5 mol/L NaCl) B % 5x10°
mol/L [N 4V, S 5 S Ao FR it ) PR B A e 4107
mol/L [, 4 CUKFF".

1.3 RIF =

13.1 o124

TR =184 (http://cloud.yinfotek.com/)
SER TR, 8 JSME mEibR 25 /Nr T E 75
AR, N 3D 450, FHAE MMFF94
T FiATREE R/ ME. P 1EB) RCSB Protein Data
Bank ##iE (http:/www.resb.org/) % HSA HIimfk
/NMR ZEFs2BL H 20358 (PDB 455 : INSU). Z4id
TP IRAT AL B B (1 S5 40, GFE: FRILIEE AL B
AL, 3£ T AMBER ff14SB /)3 R #EAT B,
FIIA . BT H DMS i 4 CGEREN 1.4 A)
REBEAMEN. DA AR E X4 N4, KA
DOCK 6.9 FEF b7 et 48, A2 pk 10000 A
[F FRIR R E ] o B RE GRSt S A (RMSD [
H2.0A), JEIEHT &SR, KM Grid 1455
BT REE VT o
132 SAEAR) F RN

FE2EE 4 mL 5x10° mol/L f¥] HSA H Tris-HCl
SEMVERE T 10 mL Ee e E T, Ak mE &
()2 F B A TR 2R FE 47309 04 0.5+ 1.0+
1.5, 2.0 BLA 2.5 ymol/L, FF&EMRIES, T 298 K.
310 K F1 318 K i, #E47 0.5 h fHIRKIBALHE, SRIGHK
JOME R . RIS HOL BRI e 280
nm, AHEILENL 1 em, RS RIRETEEIN 5

nm, 7E 300~480 nm 5 HSA 1 HSA-DS & R [1%¢
et R ZE AL %N 15, 60 nm, EFEFHIX
], 5N 240 nm, FsH 340 nm, 1dE[EG TG
ik
1.3.3  BEINRMHEN

FE2EE 4 mL 5x10° mol/L f¥] HSA K Tris-HCl
GEMVEE T 10 mL EE e, Rk G &
EHUR T IR E 59 0 0.2 044 0.6 0.8,
1.0 pmol/L, T~ 298 K 261, HEAT 0.5 h 1R /KIF b
2, DUAHFIZAE T2 AN S, BTE 1 em A5
WSS, T 200 Z 400 nm [X[AIPY, S EVEMRITE
AMRISE A T H RS I
1.3.4 ZIERE

A iz Microsoft Excel 2016, origin 8.5,
Graphpad prism 7 581 AL SLIG BT A4 , 221 22 75
B5 N MG A E A EAER e, P50
Feilh . AT MRS, H R AR T 2
AT LA FATLA o

2 ZER5HL

21 TR

iz ] dock6 HAFRINE FEH /N 15 HSA (45
EALEXTE, FEHT O RERS 8 A LK 3D,

fﬁlj%/
{ A2t
}#}uzz

95



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.10

o4 K436

EIS8
K195

Bl 3 ZFREH5 HSA i 8 FE A aRE

Fig.3 Binding pattern diagram of dioscin and HSA
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Table 1 Glide score of molecular docking

No Grid 4~#%/(kcal/mol) 584548 71 /(keal/mol) #, 77 /(kcal/mol) 7 f&/(kcal/mol)
1 -99.5437 -82.8144 -16.7292 35.3137
2 -86.2221 -77.7990 -8.4231 79.0958
3 -82.7146 -74.3199 -8.3946 20.0592
4 -80.2324 -72.8185 -7.4139 223732
5 -79.5814 -75.9438 -3.6376 36.3965
6 -79.4837 -73.8760 -5.6078 22.6797
7 -77.3478 -75.0973 -2.2505 29.8962
8 -75.9787 -69.7772 -6.2015 17.3387
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Table 4 The binding constant, K,, the number of binding sites, n

pH BEK KAx10°L/mol) #4468 n MEZKr

298 6.286 1.08 0.9948
740 303 8.533 1.12 0.9975
310 9.752 1.10 0.9939
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