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 18.	
  電子伝達と酸化的リン酸化	

	


	
  The	
  sites	
  of	
  electron	
  transfer	
  that	
  form	
  NADH	
  and	
  FADH2	
  in	
  
glycolysis	
  and	
  the	
  citric	
  acid	
  cycle.	
  

Pa
ge
	
  7
98
	



NAD+	
  as	
  an	
  
electron	
  shu1le	
  

+

Oxidation

Reduction

2[H]
(from food)

NADH

H+

               NAD+
(nichotinamide adenine dinucleotide)

+

Dehydrogenase

E0'=-0.320  V

coenzyme

!G0'=-nF!E0'
=-(2 mol) (23.06 kcal/mol V) (-0.320 V)

=14.8 kcal/mol

F: Faraday constant
n: number of electrons

Δ	



NADHとは、還元型ニコチンアミドアデニンジヌクレオチドの事です。お
昼後に、ウトウトしてしまう方や毎日帰ったらバタンキューという方など
集中力やスタミナを常に高いレベルに保ちたい方におすすめです。 	
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Chemiosmosis:	
  How	
  the	
  mitochondrial	
  membrane	
  couples	
  
electron	
  transport	
  to	
  oxida<ve	
  phosphoryla<on	
  	
  

Chemiosmosis PMF
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Mitochondria.	
  (a)	
  An	
  electron	
  micrograph	
  of	
  an	
  animal	
  
mitochondrion.	
   	
  Mitochondria.	
  (b)	
  Cutaway	
  diagram	
  of	
  a	
  mitochondrion.	
  

Freeze-­‐fracture	
  and	
  freeze-­‐etch	
  electron	
  micrographs	
  of	
  the	
  
inner	
  and	
  outer	
  mitochondrial	
  membranes.	
  

	
  Electron	
  microscopy–based	
  three-­‐dimensional	
  image	
  
reconstrucKon	
  of	
  a	
  rat	
  liver	
  mitochondrion.	
  

The	
  glycerophosphate	
  shuMle.	
  

Figure	
  16-­‐20	
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The	
  mitochondrial	
  electron-­‐transport	
  chain.	
 Effect	
  of	
  inhibitors	
  on	
  electron	
  transport.	
  

Effect	
  of	
  inhibitors	
  on	
  electron	
  transport.	
  

Box 18-1a 

Cytochromeの電子の流れの順序	
 阻害剤と電子の流れ	
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The	
  oxygen	
  electrode.	
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Electron	
  micrographs	
  of	
  mouse	
  liver	
  mitochondria.	
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  (a)	
  In	
  the	
  acKvely	
  respiring	
  state.	
 (b)	
  In	
  the	
  resKng	
  state.	


The	
  mitochondrial	
  electron-­‐transport	
  chain.	
  

Figure 18-10b 

X-­‐ray	
  structures	
  of	
  cytochrome	
  bc1.	
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The	
  yeast	
  enzyme	
  in	
  complex	
  with	
  
cytochrome	
  c	
  and	
  the	
  inhibitor	
  
sKgmatellin	
  viewed	
  with	
  a	
  ~90°	
  
rotaKon	
  about	
  its	
  2-­‐fold	
  axis.	
  	


The	
  dimeric	
  bovine	
  complex	
  is	
  viewed	
  
perpendicular	
  to	
  its	
  2-­‐fold	
  axis	
  and	
  parallel	
  to	
  
the	
  membrane	
  with	
  the	
  matrix	
  below.	
  	


１１サブユニット蛋白質か
らなる膜蛋白質複合体（約
２５万）ダイマー	
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X-ray structure of fully oxidized bovine heart cytochrome c 
oxidase.  

１３サブユニット蛋白質か
らなる膜蛋白質複合体
（約２0万）ダイマー	
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X-­‐Ray	
  structure	
  of	
  fully	
  oxidized	
  bovine	
  heart	
  cytochrome	
  c	
  oxidase.	
  	
  
The	
  complex	
  as	
  viewed	
  from	
  the	
  top 

Voet	
  Biochemistry	
  3e	
  
©	
  2004	
  John	
  Wiley	
  &	
  Sons,	
  Inc.	
  

The	
  proton-­‐translocaKng	
  channels	
  in	
  bovine	
  complex	
  IV	
  

Pa
ge
	
  8
26

	
  

The	
  intricacies	
  of	
  complex	
  II	
  

SdhA	


SdhB	


SdhD	

SdhC	


complex	
  I	



