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UNIVERSITY OF OSLO

The Faculty of Mathematics and Natural Sciences
Exam in:  MBV3010,        Advanced cell biology.
Day of exam:  19th of August
, Time: 14:30
Exam hours:  3 hours
This examination paper consists of  3 pages.
Appendices:  None.                              Permitted materials:  None.
Make sure that your copy of this examination paper is complete before answering.
Questions I – IX are multiple choice questions. Only one answer is correct for each question. Write down your answers on the blank answering paper. For example:

Question XV, correct answer = B. Write each answer on a new line.

Questions X to XII are traditional questions that require longer answers.
Question I    (1 point)
An N-glycan group is built on a lipid molecule in the ER membrane before it is transferred to an asparagine-site in a protein. What is this lipid called?
A) Farnesyl.

B) Geranylgeranyl.

C) Dolichol.

D) Squalene.

E) Inositol.
Question II    (1 point)
Which of the protein complexes below has a function in protein import and localization in mitochondria?
A) The COPI  complex.

B) The SRP  complex.

C) The peroxin complex.
D) The ESCRT-II complex.
E) The TIM 22 complex.
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Question III    (1 point)
Which of the amino-acid sequences contain a typical export signal for protein transport out of the cell nucleus? 

A) KDEL  (lys-asp-glu-leu).

B) FGFGFG  (phe-gly-phe-gly-phe-gly).
C) SKL  (ser-lys-leu).

D) AVKRPAATKKAGQAKKKKLD (ala-val-lys-arg-pro-ala-ala-thr-lys-lys-ala-gly-gln-ala-lys-lys-lys-lys-leu-glu).

E) LALKLAGLDI  (leu-ala-leu-lys-leu-ala-gly-leu-asp-ile).

Question IV    (1 point)


What is a lectin?

A)     A hormone regulating fat storage.

B)     A carbohydrate-binding protein.
C)     A protein that can bind to microtubules.

D)     A vesicle coat protein in the Golgi apparatus.

E)     A cell surface receptor for lipoproteins.
Question V    (1 point)
An action potential in a nerve cell is:
A)   A depolarization caused by down-regulation of the sodium-potassium pump.                    B)   A depolarization caused by the opening of potassium channels.
C)   A hyperpolarization caused by the opening of sodium channels.

D)   A depolarization caused by the opening of sodium channels.
E)   Caused by the opening of water channels.

Question VI    (1 point)
One of the transport routes below does not end in the lysosomes. Which one?
     A)  Phagocytosis.
     B)  Budding of synaptic vesicles from endosomes.
     C)  Endocytosis.
     D)  Autophagy of organelles in the cytoplasm.
     E)  The transport route for proteins with mannose-6-phosphate modification.
Question VII    (1 point)
Which of the following cell types might have the highest number of desmosomes?
A) Smooth muscle cells.

B) Red blood cells.

C) Epithelial cells of the skin.

D) Nerve cells.

E) Fat cells.
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Question VIII    (1 point)
Which of the statements is not correct?

A) Motor proteins hydrolyse GTP to move along the cytoskeleton.
B) Tubulin binds and hydrolyses GTP, while actin binds and hydrolyses ATP.
C) Most kinesins move towards the plus-end of microtubuli.
D) Dyneins move towards the minus-end of microtubuli.
E) Dynamin is not a part of the cytoskeleton.
Question IX    (1 point)
Toxoplasma gondii is an intracellular eukaryotic parasite that can cause serious human infections. Which of the following is not true regarding this parasite?
A) The parasite lyses its host cell to leave to infect other cells.
B) The energy for its invasion into the host cell comes from actin polymerization in the host cell.
C) Once inside the host cell, it is surrounded by a host-cell membrane that is deprived of many host transmembrane proteins.
D) Once inside the cell, it absorbs nutrients and small metabolites from the host cytosol.
E) Its invasion mechanism is similar to that of malaria parasites.

The three following questions are traditional questions that require longer answers. 
Question X (4 points)
How does Helicobacter pylori survive in the hostile environment of the human gastrointestinal tract? Describe mechanisms (up to four) employed by the bacterium.
Question XI (4 points)
Mannose-6-phosphate modification of proteins.
a) What is the cell biological function of mannose-6-phosphate modification of proteins?

b) How is this modification synthesized intracellularly?

c) Describe which class of proteins that undergo mannose-6-phosphate modification and which transport route proteins with this modification take. Mention important components for this transport.

Question XII (4 points)
Describe transport of proteins from the cytoplasm and into the nucleus (import) and transport of proteins out of the cell nucleus into the cytoplasm (export). Include a description of import and export signals in the proteins, nucleotide binding proteins and their recirculation, and other required components for these mechanisms.
