%5 T Hl 1k 2 2 Eitd Vol.22 No.5
2006 4E 5 A CHINESE JOURNAL OF INORGANIC CHEMISTRY May, 2006
(\%\%\%\%\%\?

5 BrcRR §
)

RESS % S TR S 4 4T B AR E (E RROR 5T

EN R i

7k My

TRAR AR *

(LAEHRBEDNTREAER Y ELEERERE,
ERIFEF R B INAF S B TR, 3% 224002)

KW GEEIRZI; FMLEA,; SO, SO0 RIS

FESES: 0614.61°3; 0613.72; 0657.61

XEARIRAD: A

XEHS: 1001-4361(2006)05-0895-05

Interaction between Silicotungstic Heteropolyacid and Bovine Hemoglobin (BHb)
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Abstract: The interaction between silicotungstic heteropolyacid and bovine hemoglobin (BHb) was investigated

using fluorescence and UV-Vis. The experimental results show that the fluorescence quenching of BHb by silico-

tungstic heteropolyacid is a result of the formation of SiW-BHb complex; and the quenching mechanism is mainly

static quenching. The binding site number n, apparent binding constant K, and corresponding thermodynamic

parameters were measured at different temperatures. The process of binding SiW molecule on BHb was a sponta-

neous molecular interaction procedure in which entropy increased and Gibbs free energy decreased. Electrostatic

interaction plays a major role in stabilizing the complex. The effect of silicotungstic heteropolyacid on the confor-

mation of BHb was analyzed using synchronous fluorescence spectroscopy.
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Fig.2 Effects of SiW on fluorescence the spectra of BHb
at 299 K, pH=7.40; A.,=280 nm; cpy: 5.0 pmol-
L™ in all cases; cgy pmol-L™ from a to m: 0, 2.5,
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Table 1 Sterm-Volmer quenching constant of the system of SiW-BHb at different temperatures
T/K Linear regression equation R 10 K, / (L-mol™) 102 K, / (L-mol™-s7)
299 F,/ F=1.0219 + 5.168 x 10*C, 0.999 6 5.168 5.168
304 Fy/ F=1.0267 + 4.715 x 10°C, 0.998 7 4.715 4.715
309 Fy 1 F=1.0389 + 4.307 x 10*C, 0.998 6 4.307 4.307
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Table 2 Thermodynamic parameters of SiW-BHb
interaction at pH 7.4 (tris buffer)

T/K AHO/(J-mol") AS®/(J-mol*K) AG®/ (kJ-mol™)

299 -13.992 43.427 -26.977
304 -13.992 43.427 -27.194
309 —-13.992 43.427 -27.411

KA AT SR AHOFT ASO AR5 A =X (3) 115 H R [H]
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"B R S I T RE 0 T e D i 20 U I HE X
J R 3t B B A K LB A & B, TR, (@)
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Table 3 Binding constants K, and binding sites r at different temperature
T/K Linear regression equation R 10 K, / (L-mol™) n
299 lg[(Fi=F)/F]=4.611 3 + 0.975 6 x 1gC, 0.999 6 4.086 0 0.975 6
304 lg[(Fo-F)/F]=4.583 4 + 0.977 3 x IgC, 0.999 2 38318 0.977 3
309 lg|(F—F)/F]=4.319 7 + 0.927 8 x 1gC, 0.999 7 2.087 8 0.927 8
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BHb 17125 5 et . 4 5L 503k, 43 Bk £ ik K

# AA=15 nm Fl AA=60 nm % 5 45 R X} 1% 22 iR Al
024 TR R 52 e (] SA (B), M SA AT DLE
B 5 Tk 0 TR R B 8 K, I G TR ke BRI A K (H i
RIRFFIE DTSN B A KA, FUREE
T XoF 1% 2 1 7k I P b A IR B 1 52 i 5 /s &1 5B i
280 nm A (1) 5 S U6 J2 v I 2T 2R P A0 DU 3R 1 p £
% 5% L BTRR 9,320 nm Ak A9 5616 R IR BTk
FRRN 3 2 A 6 S TR ke L D L IR K FLRRAE 5
JCRE WA By ML 6 nm Fl 3 nm, FUREAR S
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Fig.5 Synchronous fluorescence spectra of BHb: pH=7.40; T=299 K; ¢p=5.0 pmol-L™;
cay / (pmol-L7): a~g: 0, 5.0, 10.0,15.0, 20.0, 25.0, 30.0
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