ooooooooobooao 0110 2005 0

Journal of the Institute of Science and Engineering. Chuo University

O0000o0booooooooooooobo200000
oooOo*x00oogfoooog

Room-temperature Phosphorescence observation for
NaOCI Oxidation of Alkaline Phosphatase
and Two-steps Oxidation Model

Yoshiyuki Kai*, Yoshio Kodera’ and Tadakazu Maedaf

abstract

The reactions of oxygen radicals (05, 'O, *OH) and other reactive oxygen species produced in
vivo have been well studied relating to human aging and disease. It is supposed that one of those
effects of oxidizing reagents directly alters protein structure.

In this paper, we used sodium hypochlorite (NaOC]l), artificial oxidizing reagent, or its dissociated
form OCI™ that is strong oxidant reagent and react with many biological molecules. It resulted in
chemical modification of amino-acid residues, especially Trp residue of E. Coli alkaline phosphatase
(M.W. 94000) that was adopted in this experiment.

And room-temperature phosphorescence (RTP) technique was also mainly used to investigate the
effect of NaOC] on the structural change of protein matrix. The RTP of alkaline phosphatase (ALP)
has been studied previously and is estimated that the emission is from tryptophan residue 109 buried
in the protein matrix.

We observed by the RTP method that exposure of a globular protein ALP to NaOCI resulted in
stepwise modification of the protein. And the further exposure of ALP to the amounts of NaOCl
resulted in structural destroy of the protein.

This stepwise change of the protein structure has not been observed by fluorescence spectroscopic
method used for the additional experiment.

As a conclusion, the process of oxidative modification of ALP was complicated with the structural
change of protein molecule and was not shown by a simple stochastic process. We proposed here
the two-step reaction model for the oxidization process by NaOCl, which include the change of the
structure, surface and inner-core side-chain, of globular protein.

SDS-PAGE was also used for an observation of a total structural change of ALP in the oxidaization

process.
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