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Interactions of bivalent metal ions and bovine serum albumins

GAO Xingjun, GUO Ming, LI Bing, GUO Jianzhong, LI Minghui
(Faculty of Science, Zhejiang A & F University, Lin’an 311300, Zhejiang, China)

Abstract: To obtain the principal of the interactions among bovine serum albumins ( BSA )and the bivalent
metal ions, the interactions of five bivalent metal ions (Zn**, Ni**, Co**, Ca**, and Mg®"), and BSA were
studied using fluorescence spectroscopy and ultraviolet spectroscopy. Also, a quenching reaction mechanism of
biomacromolecules was used with the site binding model, and quenching of the intrinsic fluorescence of BSA
was found by adding Zn**, Ni**, Co®, and Ca®. For the appropriate ionic radius of Zn**, Ni**, and Co*, a
supramolecular complex was formed among the metal ions and BSA by effectively entering the binding site of
the BSA. At the same time, the secondary structure of BSA was changed and manifested as static quenching.
But the supramolecular complex could not be formed between BSA and Ca’* for the influence of the steric
hindrance due to a greater ionic radius of Ca?*. Additionally, since the metal ion Mg** had a much greater
hydrated radius than the other divalent ions, an effective collision between Mg>* and BSA was prevented.
Therefore, the metal ion Ca® was only manifested as dynamic quenching, and metal ion Mg** had no quenching
effect on the intrinsic fluorescence of BSA. Ca**, Mg?* other than the ions Zn**, Ni**, and Co**, had no
interactions with BSA. [Ch, 3 fig. 2 tab. 16 ref. ]
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Figure 1 Fluorescence quenching of BSA in the presence of various concentrations of M*
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Table 1~ Quenching constants of Ca*, Co*, Ni* and Zn* to BSA

BSA-Ca BSA-Co BSA-Ni BSA-Zn

R (M2)/A 0.990 0 0.745 0 0.690 0 0.600 0
k/(L+mol™) 57.800 0 70.000 0 79.500 0 260.900 0
R 0.991 7 0.992 0 0.996 8 0.983 3

F T A R 731 9 R 8l A5 P G R 9 3 A0 K <<100 L~ mol ™%, Zn® b A4+ IfiL 5 14 8 1 ) 9O AR
IS AR AR RO T 100, A LUBTRE Zn* X 4= 15 FH 8 SO R BEA R d T 2 Ry s 3 5 R 1
ShABPEX, kT Zo* 5 M A E AR TSP 5R I SREK . Ca*, Co™ FINi** 54 1L ii§ H
A BOPE G AR AR R ARTE 100 BiET, U2 0 Jm i S K G gk — B B
22 sRBTSHNFERERFANTERUREAMLANE

B RIY ¥ P S M A n ASHTR A ST 45 G 00, 25 2 8] AT A R s o

nM+ P& M,P, (2)
AR ko
ko= [M,P] [[M]'[P], (3)
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Figure 2 Plots of lg[ (F=F)/F] to Ig[M]

HilE 2 fi 2 i sC(O) 3 RIA L5 iR B A RIFIARIER R, Co™, Ni*and Zn® 52813 H &
FEE A 58k K, HASEHn~=1, B Co™, Ni*Ml Zn™ 54 M5 A& A REB A BN ES &8 B &
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Table 2 Binding parameters of Ca*, Co*, Ni* and Zn* to BSA

BSA-Ca BSA-Co BSA-Ni BSA-Zn

ko /(L+mol™) 35.180 0 175.340 0 64.640 0 64.480 0
n 0.897 8 1.202 2 0.951 3 1.388 2

R 0.997 1 0.997 0 0.997 5 0.989 7

XPIRER 1 A T TS AR A A R Rk, DU R<<57.8, WM ERE T
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Figure 3 UV spectra of the BSA in the same concentration of various metallicion M*
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