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Supervised written examination (Biochemistry)

Course code: KE3146

Important information regarding the exam:

The supervised written exam examines two objectives in total:

o -describe the metabolism of carbohydrates, proteins and fats, and its
regulation and integration, (10p in total)

« be able to describe the role of proteins as catalysts and perform enzyme
kinetic analyses and
calculations (40p in total)

To pass the supervised written exam, all learning objectives require the grade E
or higher. To pass a learning objective, at least 50 % correct answers are
required.

Important things to keep in mind while writing the exam: The teacher who
corrects the exam is not a mind-reader. This means that you need to show every
step in your calculations otherwise it is very difficult or even impossible to
follow your line of thinking. In the end, this will make a huge difference in the
number of points you get on a question if you, by chance, make a simple mistake.
It is strongly recommended that you make a flow-chart with all steps required
to solve a question before you jump into your calculations.

All answers and calculations should be given in this exam sheet. No additional or
extra sheets are allowed. Answers given oh an extra sheet will not be
considered.

Most importantly, believe in yourself. There are no surprises in this exam. We
have talked about all the things over and over again.

Good luck

Patric and Mikael



Learning objective: be able to describe the role of proteins as catalysts and
perform enzyme kinetic analyses and calculations. To pass the learning
objective, 50% correct answers are required. (5 out of 10p is required)

The reaction between nicotinamide mononucleotide and ATP to form
hicotinamide-adenine dinucleotide and pyrophosphate is catalysed by the
enzyme hicotinamide mononucleotide adenylyltransferase. The following table
provides typical data obtained at pH of 4.95. The substrate, S, is
nicotinamide mononucleotide and the initial rate, v, is the pmol of
hicotinamide-adenine dinucleotide formed in a 1-minute reaction. Use the
Lineweaver-Burk plot

1 Ky+[S]_ Ky 1 1

v Vmax [S] Vmax [5] Vmax

For the following data

[S] (mM) V (umol/min)
0.138 0.148
0.220 0.171
0.291 0.234
0.560 0.324
0.766 0.390
1460 0.490

to determine
a) Plot the data in the diagram and determine Vmex and Km for
hicotinamide mononucleotide adenylyltransferase. Write the correct
variables and units in the table and on both axes in the plot below

6p
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b) If youintroduce a competitive inhibitor to the system, how would that | 2p
affect Ki and Vmx. Also, explain why or why not you would expect any
changes 10 Vimax and/or Ku.

Pyruvate kinase is an enzyme that catalyses the conversion of phospho- 2p

enolpyruvate (PEP) to Pyruvate. Explain how this enzyme is allosterically and
hormonally regulated




Learning objective: describe the metabolism of carbohydrates, proteins and fats, and
its regulation and integration. To pass the learning objective, 50% correct answers are
required. (20 out of 40p is required)

3. | Long fatty acids undergo p-oxidation to produce energy
a) Explain the four steps involved in p-oxidation 4p




b) How much ATP would you expect from a 16-carbon fatty acid? (1
NADH = 25 ATP, 1 FADH2 = 1.5 ATP). Explain your answer.

3p

Animals store glucose as glycogen in a process called glycogenesis. Explain

a) in detail how glucose, in a step by step process, is converted in to a
branched structure we call glycogen. Your answer should include 4

enzymes and all molecules important for the formation of glycogen.

4p




b) What bonds do we find between the glucose molecules?

¢) Similarly, explain in detail how we can mobilize glucose from glycogen
(glycogenolysis). Your answer should include all molecules and 4
enzymes

1p

4p




During pro-longed starvation, we utilize proteins to produce energy Explain
a) how we can generate ATP from amino acids (use Alanine as an example)

op




b) during this process, glutamate is formed and when glutamate is
converted to a-ketoglutarate NHs forms. Why is NHs/NH4™ toxic?

¢) Explain how NH4" is neutralized in the Urea cycle?

2p

4p




Under aerobic conditions, one molecule of glucose is converted to two
molecules of pyruvate. Pyruvate is then, in the transition step, converted into
Acetyl-CoA.

a) Explain how Acetyl-CoA enter the citric acid cycle

b) Explain each step of the citric acid cycle and highlight where NADH,
FADH2, and G TP (quickly converted into ATP) are produced

Ip

5p




¢) The NADH produced during glycolysis cannot diffuse into the
mitochondria. Explain how NADH enters the mitochondria

d) How much ATP is produced from one glucose molecule (1 NADH=2.5
ATP,1 FADH2 = 1.5 ATP)

2p

2p




Explain the signal transduction hypothesis of how cells respond and adapt to
endurance training

3p




