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Study on the Interaction Mechanism between Galactomannan and
Human Serum Albumin by Spectroscopy and Molecular Docking

WANG Jingrui, PENG Jiamin, DAI Cheng, LI Yan ", XIE Xin’an

(College of Food Science, South China Agricultural Univercity, Guangzhou 510642, China)

Abstract: Objective: To study the effect of galactomannan on the spectral characteristics of human serum albumin (HSA)
and the mechanism of their interaction. Methods: Multispectroscopic analyses were used to determine the quenching
method, number of binding sites, type of binding force, and changes in secondary structure between galactomannan and
HSA. The type and length of binding force were obtained by molecular docking simulation, which further proved that the
mechanism of interaction between galactomannan and HSA. Results: Under the action of galactomannan, the endogenous
fluorescence of HSA was regularly quenched. The quenching process was spontaneous. The mechanism was static
quenching. The number of binding sites was about 1, and the a-helix of HSA was reduced by 7.7%. The results of
molecular docking showed that galactomannan interacted in HSA subdomain IIB through hydrogen bonds and van der
Waals forces. Conclusions: The interaction between galactomannan and HSA was strong, and the binding was spontaneous.
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Table I Quenching constants Ky, and biomolecular quenching

rate constant (K ) for the interaction of HSA with galactomannan

at 4 different temperatures

WECC) K x10°(Lemol™!) K x10"(Lomol :s™) R
20 7.491+0.063 7.491£0.063 0.9905
25 7.032+0.012 7.032+0.012 0.9594
30 4.889+0.024 4.889+0.024 0.9089
37 3.056+0.003 3.056+0.003 0.9829
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Fig.4 Double logarithmic plot of the interaction between HSA
and galactomannan at 4 different temperatures
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Table 2 Binding constants K, and binding sites n for the

interaction of HSA with galactomannan at
four different temperatures

TREE(C) K,x10°(L/mol) n R
20 10.690+0.013 1.237+0.061 0.9906
25 3.133+0.067 1.158+0.069 0.9679
30 1.301+0.039 1.054+0.043 0.9931
37 1.191+0.051 1.077+0.047 0.9692
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Table 3 Thermodynamic parameters of the interaction between
HSA and galactomannan at 4 different temperatures

R (K) AH(kJ/mol) AS(J/mol-'K™) AG(kJ/mol)
293.15 -33.027
298.15 -31.922

-97.831 -221.061
303.15 -30.816
310.15 -29.269

23 EZ@ARESHR

R — OGP U R, 38 E TR AE
TR BEE5 A, e e FH T g aska il 2, LA
Wi HSA Fil HSA-LRL H BRI E &Y Rkt
PR S AR AN AR . HSA B CD SGig Y 3 B4E
JELEZ) 208 F1 222 nm A AT AIAE 193 nm 4b
FHIEHT, X a- MR HESSH Y BLARSRAEP . PAIE 5 A
LIE H, CD Sk it i 1 2L H 5% SRBE v g
Axfk, 2 HSA My —2khaity kA TRk, Eid
#AF CD Pro P12 ERL HEE R BERSINAT /S HSA —%

LK B e AB AR, R BRUTE S Y HSA B3 2 54.4%
M o-BRE, 18.8% M B-HT &, 14.0% 1Y B-§% f4 F
13.3% W ICE T . M5 10.0 pmol/L 12 FL H &%
WA TAE )G, B-PT8 . B-5E AT I & 55y
FIEEHNE] 21.4% . 15.4% Fl 16.8%, 1M -1 EN /5]
46.7%. FRIM, CD % v IR okl & 75 A A8k,
X RN FLH #25 RPELS & /5 HSA AR S5 15
DIAFE. HSA B HES S BUT a- MR E I8/, 3X
LW FL H R OB HSA (9454 o7s T B
TREEANIFBRAR T a- MR HEIRRETERY . I SR
FELHERAR—ZL4 0, HSA 19 " HEEFIBIR, o-125E
), JORE I i S, XX B R T2
R FIER 15 1 485 5 3 80 1 IS e T I 57 A8 I TSI
il o

— O L 1 1 1 1 1 I
200 210 220 230 240 250 260
P (nm)
K5 HSA FREFLHE R AR I CD ik
Fig.5 Circular dichroism spectra of the interaction between
HSA and galactomannan
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A AE HSA BYNE 45 M 8 1B A9 45 & 1048 8 . A s
CDOCKER WX, 45t B i g #1543 (-CDOCKER _
INTERACTION_ENERGY) HJZEH# @I R Efase
IR, 2L H 22 P 5 HSA i K-CDOCKER _
INTERACTION ENERGY 4 13.3549 kcal/mol.
i) 3D A1 2D R K (K] 6) 5L, 2
FLH B RO 6 A HSA [YHG A 5 I 5 @ IR 5k
FAHEAEH, ‘B 525 IS Pro 379, Leu 380, Thr
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o SR EAEAE T (3R 4) FH EAE I BB 9 A e e
HW. mLE 6A~6B, LLELS A RTIE RIS, T LIHE
Wil 2L H 28 B HSA MM S AEAH B ARG B8 A&
AT ARFRREMAR . BRSNS 2.2
PHERIR IS H T —3 . 454 Ermakova 5557,
Chugh ZEPHIBIF 5T DL R X5 R 430, vl LAAS
ZE e, 2L H 8 RV A HSA 19 A0 T AR ] & A AE
HSA Witk B N, F2 4 &5 J1 &R

fEteg .

#4 25 HSA FEFLHERRIE D TAHER IR
DA A I 122
Table 4 Types of molecular docking force and amino acid
residue between HSA and galactomannan
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