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               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)
               Which of these proteins is a tyrosine protein kinase?

A) Rap1.
B)             The TGF-β receptor.
C) Raf.
D) Fyn.
E)             Ephexin.
                    Question II (1 point)
  How will a persistent reduction of the [Na+] outside a neuron affect the amplitude of   the action potentials?
      A) The amplitude will be increased.
      B) The amplitude will be decreased.

      C) The amplitude will be unchanged.
      D) The amplitude will first increase and then decrease.
      E) The amplitude will first decrease and then increase.
                                Question III (1 point)
          Which of the protein complexes below has a function in protein

          localization in mitochondria?

A) The proteasome.

B) The SRP complex.

C) The peroxin complex.

D) The ESCRT complex.

E) The OXA complex.
                                Question IV (1 point)

          Which protein complex is required for co-translational import of newly synthesized

          proteins into the endoplasmic reticulum (ER)? 
A)     IRE.
B)     PERK.
C)     SRP.
D)     SAM.
E)     COPII.
                               Question V (1 point)
                Which of the following is not a protein that binds directly to the cytoskeleton (actin
                microfilaments, microtubules, and intermediate filaments).
     A) 
    Spectrin.
     B) 
    Dynein.
     C) 
    Dynamin.
     D) 
    Kinesin.
     E) 
    Myosin.
                              Question VI (1 point)
                Which sugar is the first to bind to dolichol in the synthesis of N-glycans in the

                endoplasmic reticulum (ER) membrane?
A)  
   Glucose.
B)       Mannose.
C)       N-acetyl-galactosamine.
D)       N-acetyl-glucosamine.
E)       Sialic acid.
           Question VII (1 point)
                Which of the proteins is localized to the lumen of the endoplasmic reticulum (ER)?
A)     Phospholipase C.
B)     Calcineurin (protein phosphatase).
C)     Lamin A.
D)     Catalase.
E)     Oligosaccharyl transferase (OST).
           Question VIII (1 point)
               Which amino acid sequence is a signal for protein import into the cell nucleus?
A)            PPKKKRKV (pro-pro-lys-lys-lys-arg-lys-val).
B)            FGFGFG (-phe-gly-phe-gly-phe-gly-).

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

D)            GHIGAK (-gly-his-ile-gly-ala-lys-).

E)            LALKLAGLDI (-leu-ala-leu-lys-leu-ala-gly-leu-asp-ile-).
                            Question IX (1 point)
                Which of the statements below is correct (only one is correct)?
A) Early endosomes are more acidic (lower pH in lumen) than lysosomes.
B) Chaperones move vesicles along microtubules.
C) Acid hydrolases are found in lysosomes.
D) ESCRT complexes import proteins into peroxisomes.
E) The proteasome assists in protein folding.
   Question X (3 points)
Describe the signalling pathway stimulated by TGF-β (transforming growth factor beta), and explain how it can be feedback-regulated. Use text only, not figures.
   Question XI (3 points)
   If the skin is damaged, and Gram negative bacteria enter a tissue, immune responses    are unleashed. Which cells are involved? Which signals are transmitted and  

   received? What are the consequences?
  Question XII (3 points)
a) Enteropathogenic E. coli which causes diarrhea in young children binds to 

specific receptors in the gut.

True or false?
b) A number of facultative intracellular bacterial pathogens display actin-based  
motility when inside the host cell. Describe the basic conditions, processes and     components necessary for this form of behavior. What role does actin-based

motility serve for the pathogen with regard to its ability to persist in the host?

c) What are the three general mechanisms used by bacteria to become resistant to
antibiotics? Why does simultaneous treatment with multiple antibiotics reduce

the frequencies with which resistance arises/occurs?
