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Figure 1. Stern-Volmer plots for the fluorescence quenching of
rMb(1+Zn)-rMb(4+Zn) at 25 °C in pH 7.0, 10 mM phosphate
buffer. The changes of fluorescence emission were monitored at
584 nm (A.x = 543 nm). The concentration of the protein is ca.
10-6 M. Quencher is methyl viologen for rMb(1<Zn),
rMb(2+Zn) and rMb(4*Zn) and potassium hexacyanoferrate(111)
for rMb(3*Zn). rMb(1+Zn): (W), rMb(2¢Zn): (V¥), rMb(3+Zn):
(M), tMb(4+Zn): (O).

edge;? particularly Lys45, Lys63 and Lys96 should be capable of
associalion with some of the carboxylates as the binding
interface. Thus, the basic residues which are close to the heme
pocket edge can inhibit the interaction between MV2+ and the
artificial carboxylate interface on the protein surface.

Compared to rtMb(2¢Zn), fluorescence of rMb(3*Zn) was
clearly quenched at pH 7.0 upon addition of potassium
hexacyanoferrate(I11), K3[Fe(CN)gl, as an anionic electron
acceptor.!Y Stern-Volmer plots in Figure | suggest that the
quenching occurs due to photoinduced singlet ET from positively
charged rMb(3+Zn) to anionic electron acceptor. [Fe(CN)g)3 .
In contrast. no fluorescence quenching was observed in
[Fe(CN)g)3- and rMb(2+Zn) or rMb(4+Zn) systems in the low
concentration range of [Fe(CN)g]3~ (< 0.01 M). These results
indicate that the artificial binding domain formed by four
alkylammonium groups can bind [Fe(CN)g]3- on the protein
surface via electrostatic interaction,

In summary, when we design a negatively or positively
charged binding domain on the surface of myoglobin by
functionalized metalloporphyrin, the distribution of basic or
acidic umino acid residues near the heme edge is quite important;
al least eight carboxylate groups as a component of binding
domain are required for stable complexation between the
myoglobin and MV2+, whereas a total of four alkylammonium

groups bound to the terminal of peripheral side chains could be
enough for complexation between the myoglobin and
[Fe(CN)g]3= under our experimental condition. To our
knowledge, the present work is the first attempt to evaluate the
molecular recognition on the protein surface with a special
charged domain by use of the intelligible and simplified protein
model. Further work on quantitative analysis of binding fashion
and ET reaction within the prescnt systems are in progress.
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