Exam Concept Course "Cell Biology" Fall 2010
Each question has to be answered using complete sentences. This written test will be in English. It is allowed to use also the German language if necessary.

Question 1 (U. Suter)

Describe the cellular basis of the current hypothesis of symptoms progression in multiple sclerosis. What are the potential mechanisms why remyelination fails eventually in multiple sclerosis? Name one potential signaling pathway that is potentially involved in this remyelination failure and describe how this was experimentally shown. (6 points)

Question 2 (U. Suter)

Let us assume that you have just found out, using morphological methods, that the paranodal region around the Node of Ranvier in peripheral nerves has a particular structure: Loops of the Schwann cell membrane appear to be connected via junction-like structures to the axon. 

How could you determine efficiently the molecular components of these junctions? Describe possible approaches and methods.

Once you have identified these components, how could you test their function experimentally? (6 points)

Question 3 (S. Jessberger)

a) Name four approaches how you can induce pluripotency from a somatic cell (e.g., from a fibroblast)? (3 points)

b) Name three potential applications for pluripotent cells derived from human somatic cells. (1 point)

c) Name the two areas of the mammalian brain where new neurons are generated throughout life. (2 points)

Question 4 (S. Werner)

a) Please list 3 members of the fibroblast growth factor family, which exert their functions in an endocrine manner. (3 points)

b) Why do these but no other FGFs act in an endocrine manner (what is the biochemical basis)? (1 point)

c) Which co-receptors are required for the endocrine acting FGFs? (2 points)

Question 5 (S. Werner)

Please describe the 3 main steps in blood clot formation (3 points) and the 3 major functions of the blood clot in skin wounds (3 points)

Question 6 (S. Werner)

Please specify 3 modes (3 points) with corresponding examples (3 points) how proteases can affect growth factor activity/signaling.

Question 7 (C. Frei)

a) Mitochondrial biogenesis is in part regulated on the level of transcription in the nucleus. Which transcription (co)-factors are involved? Describe the experiments how these factors have been identified and characterized. (3 points)

b) Describe the underlying principles of macroautophagy during Drosophila development: How is macroautophagy regulated in different tissues, and at different developmental stages? (3 points)

Question 8 (C. Frei)

Provide a comprehensive and conceptional overview about known and important functions of sphingolipids in biology. (6 points)

Question 9 (W. Krek)

a) Describe the differences of glucose metabolism in differentiated versus proliferating mammalian cells. (1 point)

b) Describe the term "aerobic glycolysis". (1 point)

c) What is "hepatic insulin resistance" and what are the consequences? (1 point)

d) What are MODY genes and provide at least one example of a function of a MODY gene product? (1 point)

e) Describe two functions of mitochondrial hexokinases. (1 point)

f) Describe the biochemical reactions mediated by 2-oxogluterate oxygenases as well as the cofactors required for this reaction and the products generated. (1 point)
