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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 XX, 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 the amino acid sequences contain an import signal for proteins that are
                   transported into the cell nucleus? 
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 II (1 point)
                   A class of lipids faces the cytoplasmic side of many cellular membranes and
                   contributes to the identity of many membrane regions. This lipid is:
A) Dolichol

B) Phosphatidylinositolphosphate  (PIP)
C) Glycosylphosphatidyl inositol (GPI)
D) Glycosylceramide
E) Cholesterol


Question III (1 point)
                   The action potential is dependent on:

A) Ligand operated channels

B) Voltage gated channels

C) G-proteins

D) Water channels

E) Myelin

                Question IV (1 point)
                 Which protein is not part of the Wnt signalling pathway?
A) Dishevelled

B) Smoothened

C) Frizzled

D) Groucho

E) Axin

                Question V (1 point)
                Which protein is part of the cAMP signalling pathway?
A) PKC

B) CRE

C) CSK

D) CBP

E) PLC

                Question VI (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 VII (1 point)
                Amino acid variation among MHC class II allotypes that present antigens to CD4+ T cells

                is concentrated

A) where MHC class II contacts CD4 or CD8

B) in the beta chain

C) in the alfa chain

D) where the MHC molecule interacts with peptide and the T cell receptor

E) throughout both the alfa and the beta chains
Question VIII (1 point)
Which of the following protein molecules in the extracellular matrix may have a  transmembrane domain?
A) Fibrillar collagen

B) Heparan sulfate proteoglycan

C) Fibronectin

D) Laminin

E) Elastin

                Question IX (2 points)
                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 X (3 points)
      Describe the signalling pathway used by platelet-derived growth factor to suppress

      programmed, apoptotic cell death (use text only, not figures).

   Question XI (4 points)
   Describe factors that are important for receptor mediated endocytosis from the cell

   surface.
   Describe also the main differences in intracellular events for the receptors for  

   transferrin, LDL (low density lipoprotein) and EGF (epidermal growth factor).
  Question XII (3 points)
  Mention and describe briefly factors and protein complexes that are required for import    of proteins into mitochondria and their further transport to the correct destination within

  a mitochondrion (figures not required). 
