CH1010

Tutorial  7 Answers

1.
Draw the citric acid cycle illustrating the coenzymes, enzymes and substrate(s) at each step.
 
(
What is the function of NAD+  in this process?
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NAD+ functions as a electron and proton carrier at Steps 3,4 ,8. NAD is reduced to NADH and the substrate is oxidised in each of these steps.  By doing so NADH is storing energy from the citric acid cycle which it passes on to oxidative phosphorylation where it is transferred into ATP.

2.
Match a term or structure from the list below to each of the following  definitions or 
 
names.  Place the letter of the term or structure in the blank to the left of the 
 
definition or name which it describes.

A. electron transport chain

B. 
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C. Krebs cycle



D. metabolism

E. catabolism



F. acetyl-CoA

G. ADP




H. ATP 

I. 
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J. 
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K. -oxidation pathway


L. anabolism





Those reactions that put smaller molecules together to synthesize larger biomolecules are known as __________.
ANS:


L
Acetyl groups are oxidized to yield carbon dioxide in the __________.
ANS:


C
The "energy currency" of the cell is __________.
ANS:


H
__________ Coenzyme NAD+ required in the -oxidation of fatty acids, glycolysis, and the citric acid cycle.
ANS:


B
The energy carriers produced in the citric acid cycle are used by the __________ to make ATP.
ANS:


A
__________ is the product of the citric acid cycle, which is also a reactant in the first step.
ANS:


O
3.
How are glycolysis and the citric acid cycle linked? Provide a detailed answer including equations to support it where possible.
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The overall reaction of glycolysis produces 2 molecules of pyruvate per molecule of glucose. Pyruvate is then transformed into acetyl-CoA under aerobic conditions in a process called oxidative decarboxylation.
Acetyl-CoA is then a carrier of the acetyl group a C2 fragment which is oxidised in the course of the citric acid cycle into 2 moles of carbon dioxide and the  bond energy in the high energy acetyl-S-CoA released and stored as NADH and FADH2.


4.
Using an equation illustrate how ATP functions as a carrier of energy in cellular systems.

(
Draw a detailed structure of ATP.

(
Explain where the energy comes from in the molecule and what type of energy it is  
 

(kinetic, potential, …).

(
Provide an example of the use of ATP in cellular biochemistry.

  ATP is a nucleotide which functions as a carrier of energy by storing considerable bond energy (a type of potential energy) in P-O-P phosphorus anhydride bonds.  When these bonds are hydrolysed the bond energy is released.  The hydrolysis of ATP is carried out in conjunction with the process that requires energy in the active site of an enzyme. The hydrolysis reaction is enzyme catalysed and releases around 7kcal/mol and the inorganic phosphate ion H2PO42-.  

An example of an ATP assisted reaction is the first step in glycolysis.  In, or adjacent to, the active site of hexokinase, the cofactor Mg2+, ATP and the substrate glucose are present. The hydrolysis releases energy which is then used in the endothermic phosphorylation reaction (phosphoryl group transfer) which forms glucose-6-phosphate.
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