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Dioxygen Carrier Proteins
!"#$%&'()

 proteins  Hemoglobin (Hb)  Hemerythrin (Hr)  Hemocyanin (Hc)

 metal   Fe-porphyrin   dinuclear Fe   dinuclear Cu
 oxidation state (II)/(III)    (II)/(III)    (I)/(II)
 deoxy/oxy

 metal:O2  Fe : O2    2Fe : O2    2Cu : O2

 source  all vertebrate   marine invertebrates  arthropods
    many invertebrates       mollusks
 color, oxy-form red     violet-pink    blue
 color, deoxy-form red-purple    colorless    colorless
 coordination  porphyrin    protein side chains  protein side chains
 Mw   65 kDa    108 kDa    400-20000 kDa
 number of   4     8     many
   subunits

!"#$%& !'()*)& !"+,-&

Myoglobin (Mb)
!"#$%&



Bioinorganic Chemistry 酸素輸送 質

!"#$%&'()*+,-

マッコウクジラのミオグロビン(Mb)のＸ線結晶構造
153アミノ酸残基，A-H 8個のヘリックス構造
　　　　　　　　　　　　　　　　（ヴォート）

F

E

N

C

N

N

N

NFe

COO-

COO-

Heme



Bioinorganic Chemistry 酸素輸送 質

!"#$%&'()*+,-

α1

β1α2

β2

α2β2サブユニット四量体
デオキシヘモグロビンの結晶構造 deoxyHb α鎖のヘム周辺の構造（T状態）

Fヘリックス
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Electronic Structures and Vibrational and Geometrical Properties
of Dioxygen Derivatives
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Model Compounds for Hb and Mb

picket fence porphyrin
capped porphyrin

Reversible Dioxygen Binding

Normal Porphyrin Fe(II) Complexes FeIIP +  O
2

FeIIIP–O
2

-

FeIIIP–O
2

-
+  FeIIP PFeIII-O

2

2--FeIIIP

PFeIII-O
2

2--FeIIIP 2 PFeIV=O

PFeIV=O  +  FeIIP PFeIII–O–FeIIIP

dead end



Bioinorganic Chemistry 酸素輸送 質

Structures of Hemerythrin (Hr)
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Dioxygen Binding Mode of Hemerythrin (Hr)

deoxyHr oxyHr
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Structural and Spectral Parameters of deoxy- and oxyHr
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Electronic Structures and Vibrational and Geometrical Properties
of Dioxygen Derivatives
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Model Compounds for Oxyhemerythrin (oxyHr)
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Model Compounds for Oxy- and Deoxyhemerythrin (oxy-, deoxyHr)
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Model Compound for Dioxygen Binding by Dinuclear Fe Core
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Hemocyanin (Hc)
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Active Sites of Hemocyanin
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Coordination Behavior of Peroxide Ion on Dinucelar Core
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Dioxygen Binding by Cu(I) Model Compound
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Dioxygen Binding by Cu(I) Model Compound
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