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Analysis on molecular interaction mechanism of verbascoside binding with serum
albumin by spectroscopy and molecular modeling method
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Abstract: Objective To study the molecular mechanism of the binding reaction between verbascoside (VER) and bovine serum
albumin (BSA). Methods Under physiological conditions, the interaction parameter of drug binding with protein was determinated
by spectroscopy, VER-BSA interactional model was built and the binding reaction mechanism was analyzed. Results The established
VER-BSA binding model suggested that VER can strongly bind to BSA mainly by hydrogen bonds interaction and Van der Waals
force, there were hydrophobic interactions, too. The results from spectroscopy indicated that static quenching exited between VER and
BSA with significant strong bond. The value of binding distances (r) was low, which indicated the occurrence of energy transfer.
Through fluorescent phase diagram technical analysis, the reaction conformational pattern of VER-BSA showed “two-state” model.
According to the obtained thermodynamic parameters, the main interactional force between VER and BSA was hydrogen bonds
interaction and Van der Waals force. The fluorescence polarization proved that VER and BSA generated a non-covalent complex.
Conclusion The experiment results are agreed with the molecular modeling, which provides the helpful reference for the study on
molecular reaction mechanism of VER binding with BSA.
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Fig.1 Molecular docking (A) and hydrophobic surface map
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Fig. 2 Fluorescence emission spectra of each sample in BSA-VER solution system
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Fig. 4 Fluorescence spectra in interaction of BSA-VER
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Fig.5 Stern-Volmer curves of BSA fluorescence quenching by VER
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Table 1 Quenching parameters of VER-BSA interaction
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310 7.892 % 10* 7.892 X 10% 0.989 7
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Fig. 6 Fluorescence change linear fitting of VER-BSA system
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Table 2 Binding parameters of VER-BSA

TIK K/(L-mol ™) n AT r SD P
298 3.319 1X10° 1.32 Y=6.5210+1.3151 X 0.9953 0.0502 <<0.0001
310 7.1182x10° 1.19 Y=5.852 4+1.188 0 X 0.998 1 0.0285 <<0.0001
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Table 3 Thermodynamic parameters of VER-BSA

TIK AH/I(kJmol™)  AS/@mol K™ AG/(kJ-mol™)

298 —98 541.98 —205.84 —37 201.25
310 —34731.15
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Fig. 7 Overlap between fluorescence emission spectra of
BSA (a) and UV absorption spectra of VER (b)
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Fig. 8 Synchronous fluorescence spectra of VER-BSA systems
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Fig. 9 Fluorescence phase diagrams of VER-BSA systems
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Table 4 Fluorescence polarization parameters of VER-BSA systems

(LA Iw v Ihv I G P r
HSA 381.5000 296.700 0 232.9000 216.8000 1.074 3 0.089 6 0.061 6
MG-HSA 137.500 0 109.400 0 86.400 0 82.600 0 1.046 0 0.0916 0.0630
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