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Abstract: The interaction between iso-tenuazonic acid (ITeAH) hapten and monoclonal antibody (McAb) against ITeAH was studied by
ultraviolet-visible (UV-vis) spectroscopy, fluorescence spectroscopy, and circular dichroism (CD). Fluorescence results were verified using
enzyme-linked immunosorbent assay (ELISA). The results suggested that fluorescence intensity of McAb was quenched by ITeAH, while the
quenching mechanism was hased on static quenching and nonradioactive energy-transfer theory. The binding constants (Ka) at 298, 310, and
318 K were calculated as 1.9 <10° 1.6 x10°, and 1.4 x10° L/moL, respectively, consistent with the values determined by ELISA. The binding
point (n) number was about 1, while the average binding distance (r) was 3.35 nm. Furthermore, thermodynamic parameters evaluated during
the binding process showed that the binding force between ITeAH and McAb constituted of mainly electrostatic attraction, which affected the
extent of binding between ITeAH and McAb, when studied under different pH conditions by using ELISA. The synchronous fluorescence
spectra indicated that the addition of ITeAH did not change the microenvironment of tyrosine and tryptophan residues in the McAb, and that the
binding site for ITeAH was more inclined to tyrosine residues. CD analysis showed significant changes in the secondary structure of McAb after
interaction with ITeAH.
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Fig.1 Structures of ITeAand its derivative, ITeAH
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Fig.2 Differential ultraviolet spectra of McAb in the presence of
different concentrations of ITeAH
Note: a: absorption spectrum of ITeAH c(ITeAH) = 4.20 <
10" mol/L, 1 to 7: absorption spectrum of McAb-ITeAH mixture,
c¢(McAb) = 2.25 x 10°® moliL, c(ITeAH) = 0, 4.20, 8.40, 12.60,
16.80, 21.0, and 25.20 x10°® mol/L (Tris-HCI 7.40).
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Fig.3 Stern-Volmer plots of the ITeAH- McAb system at
different temperatures
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Table 1 Quenching constants and bimolecular quenching constants
for the interactions between 1TeAH and McAD at different
temperatures
K{/[L/(moL§)] R®*  RSDP
9.79>10" 097 005
7.47>10" 099 015
6.24>10" 099 017
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Table 2 Binding parameters of the interaction between ITeAH and

TIK  Kg/(L/moL)
298 9792000
310 7468000
318 6241000

MCcAD at different temperatures

T/IK KJ/(L/moL) n R? RSD"
298 1908271 0.89 099 002
310 1592135 0.90 099 001
318 1403298 0.91 099 001
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Fig.4 Determination of Ka for ITeAH- McAb by ELISA
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Table 3 Thermodynamic parameters of the interaction between
ITeAH and McADb at different temperatures
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Fig.5 Influence of pH on ITeAH-McAb binding by ELISA
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Fig.6 Overlapping plot of the fluorescence emission spectrum of
McAb
Note: (a) (Aex = 280 nm) and ultraviolet absorption spectrum
of ITeAH (b), c(McAb) = 1 < 107 mol/L, c(ITeAH) = 1 x 107
mol/L, T = 310 K (Tris-HCI 7.40).
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Fig.7 Synchronous fluorescence spectra after the interaction
between ITeAH and McAb
Note: (a) at A A =15 nm; (b) at A A =60 nm; ¢(McAb) =2 x
10°® mol/L, from a to h c(ITeAH) = 0, 1.05, 2.10, 3.15, 4.20, 5.25,
6.30, 7.35 %10 mol/L (Tris-HCI 7.40).
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Fig.8 CD spectra of the interaction between McAb and ITeAH

Note: ¢ (McAb) = 1.5 x 10° mol/L from a to e [McAb]:
[ITeAH] =1:0, 1:3, 1:9, 1:18, 1:27 (T = 298 K, Tris-HCI 7.40).
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Table 4 Changes in the secondary structures of free and
ITeAH-bound McAb
% a-$27% -4 &%

B-4:/ AN

[MCADJ:[ITeAH] /%  R-F4T F47 1%  A1i%
1.0 148 170 159 216 307
1:3 144 174 162 217 303
1:9 142 176 164 218 30
1:18 139 178 166 219 298
1:27 139 178 166 219 298
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