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UNIVERSITY OF OSLO

Faculty of Mathematics and Natural Sciences
Exam in   MBV 3010 Advanced Cell Biology         

Day of exam: June 13th, 2014


Exam hours: 14.30 (2.30 pm) – 17.30 (5.30 pm)
This examination paper consists of 3 pages.

Appendices: None


Permitted materials: None
               Questions I – IX are multiple choice questions. Only one answer is correct for

               each question. Write down your answer on a blank answering paper. For

               example: Question VII, correct answer = A. Write each answer on a new line. 

               Questions X to XII are traditional questions that require longer answers.

Make sure that your copy of this examination paper is complete before answering.

                   Question I (1 point)
               What is the most important foundation for the negative resting membrane potential?
A) There are more negatively charged macromolecules inside (cytoplasm) than outside the cell.

B) The Na+/K+ pump is electrogenic; it transports 3 Na+ ions out for each 2 K+ ions in.

C) The Cl- concentration gradient results in net flux of Cl- ions into the cell.

D) The K+ gradient results in net flux of K+ ions out of the cell.

E) The plasma membrane has a surplus of negatively charged macromolecules on the outside.

                    Question II (1 point)
  Which of these proteins can be involved in signaling from cyclic AMP? 

A)            Ras.

B) 
Rac.

C)            Rap/Rap1.

D)            Raf/Raf1.

E)            Rheb.

                                Question III (1 point)
 
The process of gene rearrangement that is common to antibodies and T cell 
receptor genes is called:


A)
somatic hypermutation.

B)
isotype switching.

C)
somatic recombination.

D)
apoptosis.

E)
clonal selection.
                                Question IV (1 point)

Which of these GTP-binding proteins contributes to protein import into the cell nucleus?
A) 
      Ran.

B) 
      Rab.

C) 
      Arf1.

D) 
      Sar1.

E) 
      Rac.

                               Question V (1 point)
                Which transport route does not end in the lysosomes?
     A) 
    Phagocytosis.
     B) 
    Endocytosis.
     C) 
    Autophagy.
     D) 
    Transport of lysosomal hydrolases.
     E) 
    Exocytosis from secretory granula.
                              Question VI (1 point)
                Which of the following is a protein complex involved in the formation of internal 
    vesicles in multivesicular, late endosomes?
A)  
   OXA.
B)       COPI.
C)       SAM.
D)       ESCRT.
E)       PERK.
           Question VII (1 point)
                What is dynein?
A)     A hormone regulating fat storage.
B)     A cell surface receptor for lipoproteins.
C)     A protein that can bind to microtubules and mediate transport along these.
D)     A vesicle coat protein in the Golgi apparatus.
E)     A protein that binds both clathrin and GTP.
           Question VIII (1 point)
               Which amino acid sequence is a signal for export of proteins from the cell nucleus 
   to the cytoplasm?
A)            KDEL (-lys-asp-glu-leu).

B)            FGFGFG (-phe-gly-phe-gly-phe-gly-).

C)            SKL (-ser-lys-leu).

D)            GKKKGKK (-gly-lys-lys-lys-gly-lys-lys-).

E)            LALKLAGLDI (-leu-ala-leu-lys-leu-ala-gly-leu-asp-ile-).
                            Question IX (1 point)
                A lipid in the ER-membrane is the starting point (template) for synthesis of sugars  
   that become N-glycans. What is this lipid called?
A) Dolichol.
B) Cholesterol.
C) Phosphatidyl-inositol-phosphate (PIP).
D) Glycosylceramide.
E) Glycosylphosphatidylinositol (GPI).

   Question X (3 points)
               What is LTP (long-term potentiation)? Briefly describe the mechanisms underlying

               LTP and LTD (long-term depression).

   Question XI (3 points)
  Use the B cell as example and describe how the great diversity of the receptors of    

  lymphocytes is created.  How are B cells and T cells different in this respect?
  Question XII (3 points)

  Proteins that during translation are imported into the Endoplasmic reticulum (ER) 
  may undergo several different post-translational modifications in the secretory

              pathway. Describe at least three such modifications and where these take place.
