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ABSTRACT: Objective To investigate the interaction between caffeic acid (CA) and p-coumaric acid (PCA) and

urease. Methods The quenching constants and binding constants of CA and PCA with subtle molecular structure
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differences on urease were obtained by fluorescence spectra. The effects of CA and PCA on the secondary structure of
urease at different temperatures were investigated by circular dichroism combined with temperature change
technology. The binding sites and spatial conformations of CA and PCA with urease were studied by molecular
simulation method. Results The fluorescence quenching types of urease by CA and PCA were static quenching, and
the binding to urease was spontaneous (AG°<0), and the molar ratio of binding was 1:1. The effect of CA on the
secondary structure of urease was higher than that of PCA, and the affinity of CA to urease was much higher than that
of PCA at 300.15 K, while the binding stability of CA to urease decreased with the increase of temperature.
Molecular docking further proved that the binding ability of CA and urease was stronger than that of PCA, and the
hydrogen bond was the main interaction force during the binding process, and CA and PCA bound to urease around
the active site of double nickel. Conclusion CA and PCA can spontaneously bind to urease, and their stability

decreases with increasing temperature. The research findings provide new insights into the functional applications of
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natural small molecules based on structure-activity relationships.
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Fluorescence quenching diagrams of urease
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Fig.2 Stern-Volmer plots and log plots of the temperature gradient for urease
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Table 1 Fluorescence quenching constants of CA and PCA with urease at different temperatures

i 550 T/K Ksv/(10° L/moL) Ky/(10% L/moL) n AH®/(kJ/moL) AS°/[L/(moL-s)] AG®/(kJ/moL)
300.15 0.43£0.02° 3.89+0.13° 1.56+0.04" —49.26+1.48"

CA 305.15 0.51+0.03° 0.510.03° 1.38£0.01°  —292.13+5.84° ~809.56+21.10° ~45.21+1.81°
310.15 0.61+0.03" 0.09+0.01¢ 1.23+0.05° —41.16+2.06°

300.15 0.42+0.01° 1.51£0.07° 1.48+0.06° —46.95+1.41°

PCA 305.15 0.48+0.01° 0.42+0.01°¢ 1.37+0.03* —185.23+5.56 —460.95+23.05° —44.64+1.34°
310.15 0.53+0.01° 0.14+0.01¢ 1.27+0.04° —42.34+1.27°

T S R/NG T 5k oR 20 18] 22 5 . 3% (P<0.05), T 1A
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Table 2 Changes in urease secondary structures in the presence
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R 2T ) Y%
BRI e pARE pAR MBI

Myreaseit— 1:0 21.65£0.87° 28.97+1.45° 17.84+0.54* 31.55+1.26"

1:1 22.34%1.12° 27.20+0.82° 17.89+0.36* 32.57+1.30°
NUreaseifica 12 20.68+0.21° 30.81+0.31° 17.71£0.53" 30.81+0.31°
1:5  20.68+1.03° 31.01£0.62° 17.71+0.18" 30.71+0.61°
1:1 21.42+0.64° 28.84+0.29° 17.92+0.72° 31.93+0.62°
21.19£0.69° 29.01+0.87° 17.90+0.54" 31.79+0.77°

NUrease:NPCA 1:2

1:5 20.86%0.42° 29.60+1.18" 17.88+0.89" 31.65+0.95"
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Fig.3 CD spectra and secondary structure changes of urease in the presence or absence of CA and PCA
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Fig.3 CD spectra and secondary structure changes of urease in the presence or absence of CA and PCA
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Fig.4 Molecular docking plots of CA and PCA with urease
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