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Abstract The interaction between myricetin and bovine serum albumin (BSA) was investigated by UV
absorption spectroscopy, fluorescence spectroscopy, red edge excitation shift (REES) method, circular di-
chroism (CD) and molecular modeling together to explore the mechanism of interaction under simulated
physiological condition. The result of molecular modeling indicated that myricetin can bind with BSA in the
hydrophobic pocket of sub-domain IIA with hydrophobic force and hydrogen bonding as the main acting
force. The fluorescence quenching of BSA by myricetin was employed to observe the quenching mechanism
that proved to be a static one. Binding constant (K,) and binding sites () at different temperatures were all
calculated, respectively. The results of corresponding thermodynamic parameters as well as binding distance
between BSA and myricetin were obtained and proved to agree with that from the molecular modeling. The
transformation of micro-environment of Trp in BSA was observed by the spectra of UV absorption, syn-
chronous fluorescence and REES method, while the spectrum of CD was employed to research the change of
the secondary structure of BSA quantitatively through the assay of a-helix.
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Figure 1 Chemical structure of myricetin
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Figure 2 Molecular docking of myricetin to BSA
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Figure 3 Fluorescence spectra of BSA in the presence of vary-
ing concentrations of myricetin
¢(BSA)=5.0 pmolL ', 1.,=280 nm, pH=7.40, T=298 K, the concentration
of myricetin (1-7): 0, 1.5, 3.0, 4.5, 6.0, 8.5 and 11.0 pmol-L ", (8) fluores-

cence spectrum of myricetin, c(myricetin) =5 X 10> mol/L.
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Figure 4 Stern-Volmer plot for the quenching of BSA by
myricetin at different temperatures
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Table 1 Stern-Volmer quenching constant of the systems of
myricetin-BSA at different temperatures (pH=7.40)

T/K KX 10%/(Lemol 'es™") r

298 2.135 0.9981
310 1.355 0.9991
318 1.002 0.9988
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Figure 5 The plots of 1g[(Fy —F)/F] vs. 1g[Q] at different tem-
peratures
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Table 2 The binding constant, K,, and the number of binding
sites, n (pH=17.40)

T/K K,/(10° Lemol " n r

298 3.568 1.1615 0.9987
310 7.344 1.1456 0.9997
318 13.662 1.1132 0.9994
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Table 3 Thermodynamic parameters for the association of
myricetin with BSA (pH=7.40)

T/K  AH/(kJ'mol™")  AG(kI'mol ")
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Figure 6 Overlapped spectra of BSA’s fluorescence spectrum
and myricetin’s absorption spectrum
c(myricetin)=c(BSA)=5.0 pmol-Lfl, T=298 K, pH=7.40
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Table 4 Distance from myricetin to tryptophan residue meas-
ured by Foster’s non-radiation energy transfer with myricetin
bound to BSA

Protein  J/(cm®sLemol ) E Ry/mm r/nm

BSA 6.15X107'° 0.3494 1.60 1.78
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Figure 7 UV-vis absorption spectra of BSA in the absence and
presence of myricetin
pH=7.4, T=298 K, ¢(BSA)=5.0 umolsL ', c(myricetin) (1-7): 0, 1.5, 3.5,
6.0, 8.5, 10.0 and 12.0 pmolsL "'
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Figure 8 Synchronous fluorescence spectra of BSA in the ab-
sence and presence of myricetin
(a) AA=15 nm; (b) AA=60 nm. pH=7.40, T=298 K, ¢(BSA)=5.0 umolsL ',
c(myricetin)(1—7): 0, 1.5, 3.0, 4.5, 6.0, 8.5 and 11.5 umol-L !
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Figure 9 Effect of myricetin on the red edge excitation shift of
BSA
1: ¢(myricetin)=0 pmolsL " '; 2: ¢(myricetin)= 125 pmoleL '; 3: ¢(myricetin)
=300 pmol-L ' ; ¢c(BSA)=5.0 pmol-L '
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Figure 10 CD spectra of BSA-myricetin system
(@) 5 umolsL ' BSA; (b) 5 pmol-L ' BSA+1.0X10 ° molsL ' myricetin,
T=298 K, pH=7.40
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