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Interaction between quercetin and DNA

Yi Wang
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Abstract: Studies on the interaction between small organic molecules and DNA are important means to explore drug
mechanism and new drugs. Quercetin is a polyhydroxy flavone compound with activities such as anti-cancer,
anti-inflammatory, antibacterial, antiviral, hypoglycemic and anti-hypertensive, immunomodulation and cardiovascular
protection. Experimental studies aim at confirming if an interaction exists between quercetin and DNA, and determining the
type of interaction. The interaction between quercetin and herring DNA can be detected by fluorescence spectrometry and
resonance scattering fluorescence spectrometry analysis. The mode of the interaction between quercetin and herring DNA can
be detected by UV-Vis spectrophotometry and fluorescence polarization analysis. This review helps understand the in vitro
interaction between quercetin and DNA, and assist the development of drugs for corresponding diseases.
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Fig. 1 Three-dimensional fluorescence spectrum of 6.61x10™> mol/L quercetin at the emitted wavelength of 467 nm
and the fluorescence intensity of 40.39 a.u. at the excitation wavelength of 280 nm.
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Fig. 2 Under the condition of 280 nm excitation light wavelength, the result of three-dimensional fluorescence
spectrum was obtained at 467 nm emitting light wavelength and the fluorescence intensity was 11.71 a.u..
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Fig. 3 Three-dimensional fluorescence spectrum of 3x1072 g/L herring sperm DNA at the excitation wavelength of
280 nm and the emitted wavelength of 467 nm, with an fluorescence intensity of 252.6 a.u..
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Fig. 4 3x107 g/L DNA+7.94x10™° mol/L quercetin at the excitation wavelength of 280 nm, the three-dimensional
fluorescence spectrum at the emitted wavelength of 467 nm, with an fluorescence intensity of 437.8 a.u..
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Fig. 5 The fluorescence spectrum of quercetin combined with different concentrations of DNA. The final
concentration of quercetin used was 1x10™ mol/L. The final DNA concentrations of herring sperm used were 0 g/L,
6x107° g/L, 1.2x1072 g/L, 1.8x1072 g/L, 2.4x107% g/L and 3x107 g/L, respectively.

F1 280nm BEAAFHTEERENMEZESAERE &S DNA BIR SR RE 467 nm L BIFFHEEEE
Table 1 The characteristic peak intensity at 467 nm of the mixed solution of quercetin and herring sperm DNA
under 280 nm excitation light

The mixed solution of quercetin and herring sperm DNA (mol/L)

Wavelength (nm)

Intensity (a.u.)

9.92x107° mol/L quercetin 467 91.02
9.92x107° mol/L quercetin+6.0x10~ g/L DNA 467 105.9
9.92x107° mol/L quercetin+2.0x107 g/L DNA 467 126.9
9.92x107° mol/L quercetin+1.8x1072 g/L DNA 467 156.9
9.92x107° mol/L quercetin+2.4x107 g/L DNA 467 194.0
9.92x107° mol/L quercetin+3.0x107 g/L DNA 467 226.7
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Fig. 6 Fluorescence spectra of different concentrations of herring sperm DNA. The final concentrations of herring
sperm DNA were 0 g/L, 6x107° g/L, 1.2x107? g/L, 1.8x1072 g/L, 2.4x107% g/L and 3x107? g/L, respectively.
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Table 2 Characteristic peak strength of herring
sperm DNA at 350 nm at different concentrations
under 280 nm excitation

Herring sperm DNA Wavelength Intensity
(mol/L) (nm) (a.u.)
6.0x107° g/L DNA 350 435.8
1.2x107% g/L DNA 350 610.7
1.8x107% g/L DNA 350 760.3
2.4x107% g/L DNA 350 865.0
3.0x107% g/L DNA 350 960.6

F3 280nm MAEEZHT, WRRESTEIREGEE DNA 7E 350 nm ALFHEIE5RE
Table 3 The characteristic peak strength of quercetin binding to herring sperm DNA at 350 nm in different

concentrations under 280 nm excitation

The mixed solution of quercetin and herring sperm DNA (mol/L)

Wavelength (nm) Intensity (a.u.)

9.92x107° mol/L quercetin+6.0x10° g/L DNA
9.92x107° mol/L quercetin+1.2x1072 g/L. DNA
9.92x107° mol/L quercetin+1.8x1072 g/L DNA
9.92x107° mol/L quercetin+2.4x1072 g/L DNA
9.92x107° mol/L quercetin+3.0x1072 g/L DNA

350 190.6
350 246.3
350 310.9
350 368.6
350 400.1
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Fig. 7 Resonance scattering fluorescence spectroscopy was used for the analysis. The final DNA concentration of herring
sperm was 4x107° g/L. The final concentrations of quercetin were 6.6x10° mol/L, 1.32x10™° mol/L, 1.98x10™° mol/L,

2.64x10™° mol/L and 3.3x10™° mol/L, respectively.
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Fig. 8 Interaction between quercetin and DNA by

resonance scattering fluorescence spectroscopy. The final
DNA concentration of herring sperm used in this
experiment was 4x107° g/L. The final concentrations of
quercetin were 6.6x10° mol/L, 1.32x10° mol/L,
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Fig. 9 The interaction between quercetin and herring sperm DNA was analyzed by ultraviolet spectrophotometry. In
the experiment, the final concentration of herring sperm DNA was fixed at 4x107* g/L and quercetin was added dropwise
to make the final concentration reach 1.98x10™° mol/L, 3.97x10™° mol/L, 5.95x10™° mol/L, 7.94x10~° mol/L and

9.92x107° mol/L, respectively.
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Table 4 The wavelength of the maximum absorption peak of herring sperm DNA combined with different

concentrations of quercetin shifted blue or red

The mixed solution of quercetin and herring
sperm DNA (mol/L)

Maximum absorption
wavelength (nm)

Relative DNA Relative quercetin
displacement after displacement after binding

binding (blue shift) (nm) (red shift) (nm)

4x107 g/L DNA 259
5.95x107° mol/L quercetin 254
4x1072 g/L DNA+1.98x107° mol/L quercetin 257
4x1072 g/L DNA+3.97x107° mol/L quercetin 256
4x1072 g/L DNA+5.95x10™° mol/L quercetin 256
4x107% g/L DNA+7.94x107° mol/L quercetin 255
4x107% g/L DNA+9.92x107° mol/L quercetin 255
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Fig. 10 The final DNA concentration of herring sperm was fixed at 4x107 g/L. The final concentrations of quercetin
were 1.98x107° mol/L, 3.97x10°° mol/L, 5.95x107° mol/L, 7.94x10™° mol/L and 9.92x10™° mol/L, respectively.
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Fig. 11 Linear regression analysis of characteristic peak
of quercetin at 254 nm. The final concentration of herring
sperm DNA was fixed at 4x1072 g/L. The final
concentrations of quercetin were 1.98x10° mol/L,
3.97x107° mol/L, 5.95x10™° mol/L, 7.94x10™ mol/L and
9.92x10°° mol/L, respectively.
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Fig. 12 Linear regression analysis of characteristic
peak of quercetin at 368 nm. The final concentration of
herring sperm DNA was fixed at 4x107 g/L. The final
concentrations of quercetin were 1.98x10™° mol/L,
3.97x107° mol/L, 5.95x10™° mol/L, 7.94x10™ mol/L and
9.92x10™° mol/L, respectively.
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Fig. 13 Fluorescence polarization analysis. The final
concentration of quercetin was 9.92x10™° mol/L and the
final concentrations of herring sperm DNA was 0 g/L,
6x107 g/L, 1.2x107* g/L, 1.8x107 g/L and 3.0x107 g/L,
respectively.
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Fig. 14 Molecular docking experiments revealed that the pattern of interaction between quercetin and herring sperm

DNA was groove binding.
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