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DETERMINATION OF APO-METALLOTHIONEIN’S

PROTONATION CONSTANTS AND COMPLEXING CONSTANTS

WITH CADMIUM ION
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ABSTRACT
Metallothionein (MT) is a protein of molecular weight about 6000 Dalton
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tained from liver of rat, rabbit and silver carp in our laboratory. Mammal’s MT con-
sists of 6] amino acid residues including 20 cysteine residues which has high affinity
to metal apd it appears to coordinate metals in two distinct configurations. Ions of at
least eigh{een different metals were associated with the protein. Most metals exhi-
bited saturation binding at 7 mol eq forming M,-MT. These included Bi(q),Cd(I),
Co(II);-HgCH), InC(Iy; Nitlly, Pb(I), Sb(I), and Zn(J[). Other metals in-
cluding Os(1), Pd(I), Pt(1V), Re(V), Rh(II) and Tl () give a positive in-
dication of binding but their stoichiometries remained unclear. Ag(I) and Cu(I)
bound in clusters as M,,~MT.

In this paper, rabbit liver MT which combined with § Cd(J) and 2 Zn(][)
ion per protein was obtained by gel filtration and ion exchange after homogenizuiion,
centrifugation and deposition with ethanol from rabbits received cadmium chloride by
subcutaneously injection.In (,(1mol«L-! perchloric acid medinin,the metal ions rcleased
“from MT and apo-MT were obtained by gel filiration on a Sephadex G 25 column,
the titration with sodium hydroxide and ccdmium niirate zolniion were carried out by
combined pH electrode and eadmium ion scleciive clectrode under nitrogen at 298 K.

According to the sequences of amino acid from rabbit liver MT-2, the binding
sites werc divided into six types. By using a simplified complexing model, six types
of protonation proup and two types of metal complexing region (a- and f- domain)

were obtained. The resnlts were listed as follows.

myp=1.041%0.142 log kq1,u=4.574 +0.309
My =3.784 £0.226 log kop,u =7.084 £ 0.161
My =0.851+0.123 log kg, = 5.434 £ 0.580
My =6.020+1.041 log ko4, =8.77210.266
Ms=17.200%1.126 - log Kos,y =9.116 £0.050
Mo =0.774+0.217 log kg, =7.841£1.171

Here m is the values of protonation binding point and k is the protonation equilibrium
constant. The results show that the complexing ability of the a-domain is 1000 times
stronger than that of the fS~domain.

log k,,cqa =9.689 and log kg,cq =6.828
It presents a quantitative description of the preferential order of the metal ions to-
ward binding to the two domains,which is in consistent with the results of proteolysis

by subtilisin and spectrum titration.

Keywords; Metallothionein, Protonation constants, Complexing constants of Cd([[)
ion
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