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Chemical approach to the mechanism of hemoprotein and the construction of
novel protein-protein interaction by reconstituted myoglobin
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Myoglobin is an oxygen storage protein in which protoporphyrin IX iron complex as a prosthetic
group contacts the peptide matrix of the protein via multiple weak interactions. Therefore, the native
prosthetic group can be replaced with an artificial metalloporphyrin by usual reconstitutional
technique. Forcusing on this method, we have first prepared a myoglobin reconstituted with
monopropionate hemin to elucidate the relationship between the stability of oxymyoglobin and
protein—hemin interaction. The measurement of autoxidation and O2 binding for the reconstituted
myoglobin indicates that 6-propionate side chain plays an important roie on the stabilization of
oxymyoglobin, Second, we have prepared a new myoglobin reconstituted with modified prosthetic
metalloporphyrin having a total of eight carboxylate groups at the terminal of two propionate side
chains. As a result, the assembly of substituted carboxylates is located on the protein surface as a
binding domain. Cytochrome ¢ with positively charged domain can interact with the reconstituted
myoglobin with a high affinity and the triplet electron transfer from the zinc myoglobin to
ferricytochrome ¢ occurs within the diprotein complex. Furthermore, compared to native myoglobin,
the reconstituted myoglobin revealed the peroxidase activity in the presence of H202. The present
model could be very useful for evaluating the molecular recognition event on the protein surface.
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