Spring 2009 Biochemistry 

Exam Make Up –Turn in to the CHEMISTRY office by 12:00 Friday, May 16, 2009
ONLY NHCC – MSUM students may email this to me.
Name  __________________________

Part One: Short answer (2 points each).

1) Explain why in anaerobic cells, the ratio of pyruvate/ lactate is much less than 1 while under aerobic conditions the ratio of pyruvate/ lactate is much greater than 1. 

2) Which of the glucose receptors is recruited to the plasma membrane by insulin?

3) A thermodynamically neutral means of producing ATP from GTP and ADP is by:

4) In many reactions ATP is hydrolyzed to AMP and pyrophosphate PPi.  Explain what drives the overall reaction.

5) ATP is a high energy compound due to what biochemical features?

6) Which cofactor is made from niacin?

7) Erythrocytes (red blood cells) do not contain endoplasmic reticulum, nuclei or mitochondria.  The ultimate fate of pyruvate in these cells is going to be what?

8) Which of enzyme is responsible for an aldol condensation?

9) Describe substrate level phosphorylation. 

10) Which of the following lipoproteins have the highest protein content?

a) Chylomicrons
b) VLDL

c) LDL


d) HDL

 11) Which electron transport system complex pumps 2 protons across the inner mitochondiral membrane?  a) I 
b) II
c) III
d) IV

12) “activation” of fatty acids for ß-oxidation involves the FA bonding to which compound

a) ATP   b) CoASH
c) NADH
d) acetate

Part Two: Short Essays  (5 pts each)

13) A mutant ATP synthase was found where many of the acidic amino acids in the F0 complex were mutated to neutral or basic amino acids.  What is the likely result of the mutated enzyme and how should it normally work?

14) Diabetics have high free fatty acids in serum.  Explain?  

15)  Describe the coupling of the ETS to oxidative phosphorylation and explain how 2, 4-dinitrophenol interrupts this process.

16) Describe the regulation of PFK by ATP.  Include structural information explaining the mechanism.

17) Write out each of the three steps that differ between glycolysis and gluconeogenesis. (show reactants, products). 

18) Addition of an ionophore which permits high concentrations of calcium to enter the cell leads to a decrease in cellular glycogen.  Why?

19) Pyruvate kinase in muscle and liver are essentially the same with only a minor difference in their amino acid sequence.  Yet one enzyme can active when the other is inactive.  How is this so?




