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The interaction between genistein and f-glucosidase

ZHANG Yao-dong', GAO Qun-qun, YU Cai-hong

(Key Laboratory of Analytical Chemistry for Life Science of Shaanxi Province, School of Chemistry and Materials Science,
Shaanxi Normal University, Xi’an 710062, China)

Abstract: The interaction between genistein and f-glucosidase was studied using fluorescence quenching
method and synchronous fluorimetry. The binding reaction was simultaneously studied by the AutoDock 4.2
molecular docking model. Data from fluorescence spectroscopy indicated that these interactions resulted in the
endogenous fluorescence quenching of f-glucosidase, which belongs to a static quenching mechanism. The
calculated binding constants were 3.69x 10*, 3.06x 10* and 2.36x 10" L-mol ™" at 17, 27 and 37 °C, respectively.
The evidences from synchronous fluorescence showed the effect of genistein on the microenvironment around
[-glucosidase in aqueous solution. The inhibition test showed that the activity of f-glucosidase could be inhibited
by genistein. The determined bimolecular rate constant (k) was 1.2x10° (mol-L™") "*min"". Molecular docking
was performed to reveal the possible binding mode or mechanism and suggested that genistein could bind
strongly to f-glucosidase. The results revealed that genistein tended to bind with f-glucosidase mainly by
hydrogen bond and hydrophobic interaction as well as electrostatic forces.

Key words: f-glucosidase; genistein; fluorescence spectrum; molecular docking
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Figure 1 Chemical structures of genistein (left) and

1-azafagomine (right)
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Figure 2 Emission spectra of f-glucosidase in presence of
various concentrations of genistein. 7= 300 K, Aex =290 nm, C

(B-glucosidase) = 2 x 10° mol-L™", C,; (genistein) = 0.0, 0.2, 1.0,

2.0,3.0,4.0,5.0,6.0,8.0 x (10 mol-L™")
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Figure 3 Stern-Volmer plot for the fluorescence quenching of
f-glucosidase by genistein
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Figure 4 Stern-Volmer plots for the fluorescence quenching of
f-glucosidase by genistein at three different temperatures



* 680 * 2j2% %24 Acta Pharmaceutica Sinica 2011, 46 (6): 677-682

Table 1
and relative thermodynamic parameters on interaction between

Modified Stern-Volmer association constants Kj

genistein and f-glucosidase

o AH’ AG’ AS’
TR KyLomol /kJ-mol™! AKmol' /J-mol K
290 3.69x10* -25.40
300 3.06x10* -16.88 -25.69 29.37
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Figure 6 Synchronous fluorescence spectra of S-glucosidase
(2.0x107° mol-L™") with AA = 15 nm and AA = 60 nm in the
absence and presence of increasing amount of genistein (1x107°
mol-L™): (a) 0; (b) 1.0; (c) 2.0; (d) 3.0; (e) 5.0; (f) 7.0; T=300 K
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Figure 7 Molecular docking of genistein (left) and 1-azafagomine (right) with S-glucosidase
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