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P R O B L E M  S E T  7  –  H W  K E Y  

QUESTION 4 (HOMEWORK – DUE SUNDAY, MARCH 28TH 11:59AM-JUST BEFORE NOON) 

(a) Based on what we know about how NAD+ reacts to form NADH, 2 electrons and 1 proton 

(b) The predicted structure of the product: 

 
(c) There are no known transporters for NADH, and NADH is too large for passive diffusion across the 

mitochondrial IM. βHB is much smaller than NADH, and, based on the fact that the question states it is used 
in the matrix, it appears to be able to get across the mitochondrial IM into the matrix. Thus it can act as a 
shuttle for electrons  and can be used to reduce NAD+ in the matrix to NADH, which then donates to 
complex I.  

(d) Since 2e- from 1 βHB produces 1 NADH, the ATP synthesized by βHB is the same as by 1 NADH à 2.5 ATP per 
βHB.  
 

QUESTION 6 (HOMEWORK – DUE SUNDAY, MARCH 28TH 11:59AM-JUST BEFORE NOON) 

a)  

 

b) 

 

c)  

  

In order to donate to the ETC, the NADH needs to be on the matrix side of the IMM to donate its electrons to Complex I. We are adding NADH to a buffer with intact mitochondria, which means that no NADH is able to get to the inside of the mitochondria (matrix) to donate its electrons. All the NADH will remain on the outside of the mitochondria. Thus no electrons are passed on to the ETC, so no electrons will be given to the terminal e- acceptor (oxygen), meaning that the [O2] will remain constant over time. 

Since the NADH all remain outside the mitochondria, it can't donate its electrons to become NAD+. This means that the amount of NADH will stay the same, which also means that the absorbance of NADH will also remain the same over time (since absorbance is a measurement of the [NADH]).


