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Tyrosinase (Ty) and catechol oxidase (CO) are members of type-3 copper enzymes. While Ty catalyzes both phenolase
and catecholase reactions, CO catalyzes only the latter reaction. In the present study, Ty was found to catalyze the
catecholase reaction, but hardly the phenolase reaction in the presence of the metallochaperon called “caddie protein (Cad)”.
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, a mutation at the N191 residue, which forms a hydrogen bond with a water molecule
near the active center, decreased the inherent ratio of phenolase versus catecholase activity. Unlike the wild-type complex,
reaction intermediates were not observed when the catalytic reaction toward the Y98 residue of Cad was progressed in
the crystalline state. The increased basicity of the water molecule may be necessary to inhibit the proton transfer from the
conjugate acid to a hydroxide ion bridging the two copper ions. The deprotonation of the substrate hydroxyl by the bridging
hydroxide seems to be significant for the efficient catalytic cycle of the phenolase reaction.
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Parameters Wild type* N191G* Cad-free Ty
Dopamine catecholase activity

keat (1) 42 +£5 2.6+0.2 135+ 9
K (mM) 14+3 4.5+0.8 4.1+0.8
keat/Kn (mM1 s71) 3.1+0.7 0.58+0.12 33+7
Tyramine phenolase activity in the absence of dopamine

keat (1) 0.047 £ 0.002 0.038 + 0.004 9.7+0.9
K (mM) 3.9+0.6 4.4+1.6 14+3
keat/Kn (mM1 s71) 0.012 +0.002 0.0084 + 0.0032 0.70 £ 0.19

Tyramine phenolase activity in the presence of dopamine

keeat (s71) 3.6+0.1
Ko (mM) 15+2
keat/Km (mM-1 s71) 0.23 + 0.02

0.073 £ 0.009
79+ 14
0.00092 + 0.00020
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