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ᾆẕχϺ˔м˔Жʿᵤ Ί ל

ΊϬꜘβ ψΜΨνΤ ϣϦοΜϘβʽζχΞκχԁνΥ

ϷмрϼжϿˢAequorea victoriaˣπβʽάχϼжϿχ╤ τψʼ

ᵰףτζμο 200χ ΊṀΥ ϭπΣϤʼ▼ὣϬ Ϊϥρ χ

ΊϬ κϘβʽᴞ ψʼФзрІЕр ᶘ∕ χ 36

τʼϷмрϼжϿχ ΊṀ Τϣ χ Ίτ σЌрОϼלϬ

2 ᾋΰϘΰθʽ

ԁνψϱϼϷзрˢaequorinˣρΜΞ ΊЌрОϼלπʼϸиЄϳ

ЭϱϷрϬ ᴥβϥρ χΊϬ ΰϘβʽϜΞԁνΥ ρ

σμθgreen ±uorescent proteinˢGFPxρΜΞὒΊЌрОϼלπ

βʽάχGFP ΥϱϼϷзрχ ΰθ χΊϬẊ ΰο χὒΊ

Ϭ βϥθϛʼϼжϿψ χΊϬ νχπβʽ
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─ ≤⇔≡ ⇔╕∆⁹↓─ │◌ꜟ◦►ⱶ▬○

fi≤ ⇔≡470 nm ⌐Ⱨכ◒╩╙≈ ™ ╩ ∆╢≤

™℮ ╩╙∫≡™╢⁹
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ϱϼϷзрχ 



ϱϼϷзрχ 



ϱϼϷзрρGFPχ 

ϱϼϷзрˢaequorinˣρGFP
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GFPχ 

GFP

ЕйϷИр
ЎкЄр
ϽзЄр
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άάτ ήϦοΜθᵊ ψ⌡ ΰϘΰθ

ᴞ Л˔Ци χᵊם„



ϯЬЛ▒ρ χḩἰϬל ΰοϙϢΞ

ЕйϷИр ϽзЄр



GFPψάΞΰο►ϩϦοΜϥ

DCt─╙≈ ⅝⌂ │ DCt─ ╩◒ꜝ◕ ─ ⌐ ∆╢≤ ╠╣√
GFP⅜└≤╡≢⌐ ╩ ∆╢╟℮⌐⌂╢ ≢∆

GFPρζχᵠ χ ׁχ νὒΊ

ˢ₮ˣCFPscyan; χὒΊˣ

ˢ ˣGFPsgreen; χὒΊˣ

ˢ֒ˣYFPsyellow; ᴍ χὒΊˣ

GFPχὒΊϬ Μοᴦ♪ᴟΰ
θЄкϱЙЗЇЗᴸ Ḛ χ
ЬЕЀрЖзϯ



π ΜοΜϥỲ ϱϷр



π ΜοΜϥỲ ϱϷрχ

ХЯϽкРр(Hb)ψςϭσ  ϬΰοΜϥˁ

ὬẔˢ▒ Ϭ֫ϐˣ



π ΜοΜϥỲ ϱϷрχ

ХЯϽкРр(Hb)ψςϭσ  ϬΰοΜϥˁ

x 4

≢ ─ ╩ ∫≡™╢
Ⱶ○◓꜡ⱦfi(Mb, ≢ )╙
│╒≤╪≥ ∂



ЬϷϽкРр(Mb) χϜμρ ΰΜ  Ϭᾋοϙϥ



І˔О˔ϷϺЄЖ(ᶨ ▒ )

Ϝμρ ΰΜ  Ϭᾋοϙϥ



http://sciencejournal.livedoor.biz/archives/3739850.html

https://beauty-health-training.com/kouti-training-kouka-2474

http://www.nigorigo-1700.com/

ЫжЊр ︣ψσε‰ Ей˔ИрϽϬβϥχΤˁ



σεἼᴂχӺᶘ π ︣τσϦθχΤˁ

Å ḟ π σςϬ •βϥךּ χЯДиᾆẕϬϞμοΜθʻ
Å άχ• ψХЯϽкРрχ ḧπʺ ϱϷрΥ σ ᶤϬᴮθΰοΜϥʻ



https://tabi-labo.com/257239/placenta

⌠ᾂ χ ›τϢϤʺ
άάτ ήϦοΜθᵊ ψ⌡ ΰϘΰθ

TABI LABO

˦ χ ʺ χϵϺІˮФжЈрЌ˯Ϭ►μθᴟ ΥІЁΜʾʾʾ˧χᵊ
https://tabi-labo.com/257239/placenta
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ЬϷϽкРр (Mb)

ᶨ χᵠ



ЬϷϽкРр(Mb)



MbÅFeIII(Schiff base) MbÅRhIII(Phebox)MbÅCuII(Sal-Phe)

ЬϷϽкРр(Mb)

Inorg. Chem. (2004, 2007), JACS (2005), Pro. Nat. Acad. Sci. (2006), Angew. Chem.(2004, 2006), Organometallics (2007) 
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ḥᾕ−

500 χ
K2PdCl4

apo-Fr

3-Subunit 24-mer

480 kDa

8 nm

NaBH4

PdÅapo-ferritin
K2PdCl4

apo-ferritin
+

NaBH4

K2PdCl4
+
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C=C ─ ⌐╟╢
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Conditions; [Pd]=30mM, [Substrate]=3mM, H2=1atom, in 0.07M NaCl/D2O, for 1h, pD=7.6
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50Pd2+Åapo-Fr 100Pd2+Åapo-Fr 200Pd2+Åapo-Fr

ˑσ χPdϱϷрϬᴥΠϥ

ϯЬЛ▒ρὫόνΨỲ ϱϷр

Ỳ ϱϷрρὫόνΨϯЬЛ▒ˢ@ТϴзЎрˣ



♆ςϜχᾆẕ ˢТϴзЎрˣ

Pd2+⅜ ⇔≡™╢

200Pd2+Åapo-Fr

Rfact: 24.9 %   Rfree: 29.5 % 

Pd: 264 /

100Pd2+Åapo-Fr

Rfact: 21.5 %   Rfree: 26.2 %

Pd: 192 /

50Pd2+Åapo-Fr

Rfact: 16.7 %   Rfree: 18.7 % 

Pd: 144 /

: Pd Atom



♆ςϜχᾆẕ ˢТϴзЎрˣ

200Pd2+Åapo-Fr100Pd2+Åapo-Frapo-Fr 50Pd2+Åapo-Fr

Site2

Glu53

His49
Glu45

Cys48

Arg52

Site3

: Cd ᾖ◓ : Pdᾖ◓ : ◓

Site1
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♆ςϜχᾆẕ ˢТϴзЎрˣ

Pd(allyl)⅜ ∫√ⱨ▼ꜞ♅fi

τϢϥ

Pd(allyl)Åapo-Fr



⇔σ 

3-fold Channel

2.14

2.382.47

Pd-Pd : 3.68

His114

Cys126

Pd1

Pd2

2.35

Accumulation Center

Pd-Pd : 3.12

Cys48

His49

Pd4Pd3

Glu45

2.30

2.56
2.16

2.31

3-fold Channel

Accumulation Center
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NaOH
+

ba

b a

pH9-1050C 12
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⌠ᾂ χ ›τϢϤʺ
άά ήϦοΜθᵊ ψ⌡ ΰϘΰθ

ṜⱧ
ˮЦрЉрΤϣТϴЛ˔иעᴛπ› ˯χᵊ



Reaction Conditions

1) 20 mM Tris-HCl buffer pH=7.4

2) 100 ɛM Dummy substrate

3) 0.5 ɛM P450BM3

4) 10 mM Benzene

5) 5 mM NADPH

10 min
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