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reduction and of reoxidation of the reduced enzyme 
are affected [6]. Removal of the Type 2 Cu has no 
effect on the spectroscopic properties of the Type 1 
Cu, below pH 7.0, but decreases the enzyme absor- 
bance at 330 nm, usually assigned to the Type 3 Cu, 
and in the 650-800 nm region. The latter decrease 
amounts to 250-300 M-’ cm-‘, a rather high value 
for a ‘normal’ type of Cu(II) [6]. Similar results were 
obtained on removal of the Type 2 Cu from ascorbic 
acid oxidase [7]. The redox potential of the re- 
maining copper ions and the stability of the tree 
lactase were also affected by removal of the Type 2 
cu. 
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The recent availability of a stable and intense X- 
ray source using synchroton radiation from high 
energy electron storage rings has allowed meaningful 
measurements to be made on dilute systems. 

In this report we present measurements, carried 
out at the ADONE Synchroton (Frascati), of the K- 
edge absorption spectrum of cobalt derivatives of 
some metalloproteins. 

A K-edge absorption spectrum of a transition 
metal ion is usually characterized by a first weak ab- 
sorption assigned to the ls-+3d transition, a second 
absorption present either as a shoulder or a peak 

about 9-10 eV higher in energy assigned to the Is+ 
4s transition, and an intense absorption still higher 
in energy assigned to the 1 s+4p transition. 

The K-edge of the cobalt derivative of superoxide 
dismutase where the cobalt is substituted for the 
native zinc shows all of these three features. The 
striking property of this spectrum is the quite intensi- 
ty of the first peak due to the ls+3d transition. It 
has been already shown by Shulman et al. [l] that 
departure from configurations that have inversion 
symmetry such as octahedral or square planar toward 
tetrahedral symmetry produces such an effect. There- 
fore these measurements confirm the previous sug- 
gestion obtained by EPR and optical data [2], that 
the cobalt substituted for the native zinc retains the 
distorted tetrahedral structure. 

A correlation between the K-edge spectrum of this 
derivative, of that where the cobalt is substituted for 
the copper in the native superoxide dismutase [3] 
and of several cobalt derivatives of metalloproteins 
of known structure such as stellacyanin and carbonic 
anhydrase will be discussed. 
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The catalytic activity, k = 3 X lo9 W’ set-’ [ 11, 
close to the diffusion limit and the very high relaxivi- 
ty of 19F- nucleus, RF - 10’ M-’ set-’ [2], due to 
the copper in the native site of Cu-Zn superoxide 
dismutase, make possible the measurements of very 
low concentrations of these enzymes. 

In connection with the high sensitivity in the 
enzyme detection the reconstitution of the native site 
from Cu++ and the copper-free enzyme besides, to 
offer a good insight into the interaction copper- 
protein [3-51 presents some interesting applied 
aspects. 


