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Elucidation of catalytic and maturation mechanisms of dicopper enzyme tyrosinase
and the development of the inhibitors
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The aim of this study is to elucidate the catalytic and maturation
mechanisms of dicopper enzyme tyrosinase (Ty) using the complex formed between the Streptomyces Ty
and its metallochaperone caddie protein (Cad). While Ty catalyzes both phenolase and catecholase
reactions, catechol oxidase (CO) catalyzes only the latter reaction. The ability of the substrates
to dissociate the motif shielding the active-site pocket seems to contribute critically to the
substrate specificity of Ty. In addition, the increased basicity of the active-site water molecule
was found to be necessary for the efficient phenolase reaction. On the other hand, zinc ions are
thought to be bound to active site of Ty before the maturation. The oxidation of the Tyr98 residue
of Cad after the replacement to the copper ions and the following release of Cad are likely
important to stimulate the maturation.
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Parameters Wild type* N191G* Cad-free Ty
Dopamine catecholase activity
Keat (59 42+5 26+0.2 135+9
Km (MM) 14+3 45+0.38 41+08
Kea/Km (MM 57 3.1+0.7 0.58+0.12 33+7
Tyramine phenolase activity in the absence of dopamine
keat (SY) 0.047 + 0.002 0.038 + 0.004 9.7+0.9
Km (mM) 39+0.6 44+1.6 14+3
Keat/Km (MM 57 0.012 +0.002 0.0084 + 0.0032 0.70 +0.19
Tyramine phenolase activity in the presence of dopamine
Keat (S 3.6+0.1 0.073 + 0.009
Km (MM) 15+2 79 + 14
keat/Kim (MM 57 0.23 +0.02 0.00092 + 0.00020
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