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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 protein is not a GTPase?

A) Ras.
B)             Cdc42.
C) Sos.
D) Rheb.
E)             Transducin.
                    Question II (1 point)
  One of the alternatives below is not a lipid anchor for attachment of proteins to 
  cellular membranes. Which one?

A)            Glycosylphosphatidyl-inositol.

B)            Dolichol.
C)            Farnesyl
D)            Myristoyl.

E)            Palmitoyl.
                                Question III (1 point)
                   A type of organelles present in some eukaryotic cells contains both DNA and

                   thylakoid membranes. Which organelles?
                 A)     Chloroplasts. 
                 B)     Peroxisomes.
                 C)     Mitochondria.
                 D)     Multivesicular bodies.
                 E)     Lysosomes.

                                Question IV (1 point)

                 Antigen recognition by T cells in the absence of co-stimulation results in: 
A)     Upregulation of B7.
B)     Phosphorylation of immunoreceptor tyrosine based activation signals.
C)     T cell anergy.
D)     Expression of the high-affinity IL-2 receptor.
E)     No response.
                               Question V (1 point)
                Which of the following is not a protein that binds to the cytoskeleton (actin
                microfilaments, microtubules, and intermediate filaments).
     A) 
    Spectrin.
     B) 
    Calnexin.
     C) 
    Fimbrin.
     D) 
    Filamin.
     E) 
    Myosin.
                              Question VI (1 point)
                Which of the following is not a complex involved in protein import or protein

                localization in mitochondria?
A)  
   OXA
B)       TIM 23.
C)       SAM.
D)       ESCRT.
E)       TOM.
           Question VII (1 point)
                What is a lectin?
A)     A hormone regulating fat storage.
B)     A cell surface receptor for lipoproteins.
C)     A protein that can bind to microtubules.
D)     A vesicle coat protein in the Golgi apparatus.
E)     A carbohydrate-binding protein.
           Question VIII (1 point)
               Which amino acid sequence is a signal for retrieval of proteins to the endoplasmic 

               reticulum (ER)?
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 glycoprotein with mannose-6-phosphate terminally in its N-glycans is:

A) A cell surface receptor.
B) A chaperone for mitochondrial protein import.
C) A lysosomal hydrolase underway to lysosomes.
D) A soluble nuclear protein import receptor.
E) A glycosyltransferase in the Golgi apparatus.
   Question X (3 points)
Describe the PI 3-kinase signaling pathway, and explain how it may prevent cell death. Use text only, not figures.
   Question XI (3 points)
  Explain the mechanism of how glucose is absorbed from the intestinal lumen.
  Question XII (3 points)
              Describe how a transport vesicle fuses with a target membrane. Mention 
              important proteins involved by their general names. Describe also how specificity is

              achieved in arrival and fusion of transport vesicles to the correct target membrane.
