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EXAM CoNCEPT COURSE ,,CELL BlOLOGY"
FALL 2011

Each student gets a set of 9 questions which all have to be answered.

The lecturer who prepared the question will evaluate each answer on a scale from 0
to 6 points.

Each question has to be answered on the respective answer sheet (no extra sheets
allowed!).

You must answer the questions using complete sentences.

As the Concept Course has been taught in English, this written test will also be in
English.

If you encounter difficulties in answering the questions in English, it is allowed to use
also the German language if necessary.

Good Luck!
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Question 1 (U. Suter)

Describe the experimental straliegies (also in technical detail) that have been used to
demonstrate convincingly that adult oligodendrocyte precursor cells can remyelinate
lesions after induced demyelinalion in mice. What is the importance/significance of
these findings in the context of lmmman diseases? (6 points)

Question 2 (A. Niemann)

a)

b)

Neuromuscular diseases be caused by mutations in genomic or in
mitochondrial DNA. List and explain differences between the mode of
inheritance and the disease progression. (2 points)

A mitochondrium gets damaged within a neuron. The majority of all other
mitochondria in the same cell are functional. Describe the steps leading to
elimination of the damaged mitochondrium. Why do disturbances of this
process often result in neuwrodegenerative disorders? (4 points)

[y

Question 3 (S. Jessberger)

a)

b)

Neurogenesis in the adult brain is restricted to the subventricular zone of the
lateral ventricles and the hippocampal dentate gyrus. The niches within these
regions provide important cueS allowing neural stem cells to generafe neurons.
Name a) one of the factors and b) a cell type that produces a niche-derived
factor that is important for adult neurogenesis. (2 points)

Describe two strategies how you could obtain patient-specific neurons from a
patient starting with a fibroblast derived from this person. (2 points)

How can you test the potency (what kind of cell types this cell is able to
generate) of a murine embryonic stem (ES) cell? What means ,pluripotency*?
(2 points)

.

Question 4 (S. Werner)

a)

b)

c)

Please list two types of reactive oxygen species and mention if these are
radicals or not. (2 points)

How can you determine the intracellular levels of reactive oxygen species in
vitro? What is the underlying principle and what is the detection method? (2
points)

How can you identify oxidized proteins? What is the underlying principle and

- what is the detection method? (2 points)
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Question 5 (S. Werner)

Specify three different types of specific proteolytic processing events (3 points) with
corresponding examples. (3 points)

Question 6 (S. Werner)

a)

b)

Please list three functions of the wound blood clot. (3 points)

Please describe three functions of macrophages during wound healing. (3
points)

Question 7 (J. Krishnan)

a)

b)

c)

Provide examples of key regulators of mitochondrial biogénesis and/or fatty acid
oxidation. (1 point)

Describe the mechanism(s) through which these factors regulate mitochondrial
biogenesis and/or fatty acid oxidation. (2 points)

Describe how cellular oxygenation dictates/affects cellular metabolism and
tissue function. Provide examples of regulators and their function, and the
manner though which they affect cellular metabolism and/or function. (3 points})

Question 8 (W. Kovacs)

a)

b)

SREBPs are essential activators of de novo lipogenesis. Describe the
regulation of both branches of the SREBP pathway, the function of proteins
involved in the regulation, and the essential feature of the model for convergent
feedback inhibition of cholesterol synthesis and uptake. (2 points)

Why are inborn errors of cholesterol synthesis associated with significant
disruptions of embryonic development? (1 point)

Describe the two pathways involved in the transfer of lipoprotein cholesterol to
cells (i.e., lipoproteins, receptors). (1 point)

Name 5 major metabolic pathways in peroxisomes. (0.5 point)
Describe peroxisomal matrix and membrane protein import. (1 point)

Name the pathways that contribute to ftriacylglycerol and cholesterol
homeostasis in the liver. (0.5 point)
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Question 9 (W. Krek)

a) How many mTOR complexes have been described in mammalian cells and
what is their function in cell signaling? in addition, provide a mechanistic
explanation of how rapamycin inhibits mMTOR activity. (2 points) .

b)  Cancer cells have an abnormal metabolism. How do cancer cells benefit from
their abnormal metabolism? Mention at least three metabolites and their role
and significance for cancer cell proliferation. (3 points)

c) Describe a key function of VDAC (voltage-dependent anion channel) in glucose
metabolism and its intraceltular localization? (1 point)




