1. In a plant cell, ribosomal proteins can be found in 5 different locations. Name all of these locations. In which of these locations ribosomal proteins are assembled into ribosomes that contain both 40s and 60s subunits? IN which of these locations the completely assembled ribosomes are not attached to a membrane?

a. Nucleus: They are assembled into 40s/60s subunit. 
b. In mitochondria/chloroplast/cytosol: They are found in the matrix and stroma (not attached to a membrane)
c. In the ER: ribosomes are found on rough ER membrane (this is where they are synthesized into proteins


2. Briefly describe 5 consecutive steps in the cycle of events regulating activity of the M phase Cdk.
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3. Name 2 mechanisms for generating the asymmetry of the plasma membrane lipid bilayer. Which of these 2 ways for generating the uneven distribution of lipids, which the bilayer does not depend on the plasma membrane proteins. Name 2 lipids with uneven distribution within the bilayer due to this protein-independent mechanism. 
a. Flippases (enzymes) create asymmetry. 
b. Natural flip-flop movement of certain lipids. (does not depend on proteins)
c. Flippases move phosphotadylserine/inositol/ethanolamine (usually found on the inside though)
d. Glycolipids/sphingomyelin mostly on outside (lack of flippases to move them in)


4. Recessive mutations of the CFTR gene cause a fatal disease. What is the name of this disease? What type of cells is affected by these mutations? What is the primary clinical manifestation of this disease and why? Where within the mutant cells carrying any of these mutations the protein product of the CFTR gene is located?
a. Disease = cystic fibrosis
b. Cl- channels in epithelial cells are affected
c. Takes the form on respiratory disease due to build up of mucus in epithelial cells
d. The gene is located on Cl- channels, that require energy from ATP hydrolysis/phosphorylation to function (lack of this ATP production causes problems)


5. You have isolated a mutant line of mammalian cells deficient in the synthesis of the lipid called dolichon. Name the cellular process that is expected to be impaired in these mutant cells and briefly explain why.
a. N-linked protein glycosylation in the ER is impaired.
b. Dolichol is a lipid embedded in the membrane, that covalently attaches oligosaccharides to asparagine 
c. Asparagine is attached to the polypeptide chain of the synthesizing protein being pulled into the ER
d. Without dolichol this process can’t occur and that hinders protein synthesis


6. Name 4 protein kinases that are involved in the increase of the intracellular concentration of glucose in response to a rise in the cytosolic Ca2+.
a. Protein kinase C is pulled to plasma membrane by Ca2+ and activated by DAG
b. Ca2+ - CaM – myosin – light – chain – kinase initiates muscle contraction
c. CREB protein kinase stimulates transcription of cAMP inducible genes, through series of reactions
d. cAMP-phosphodiesterase kinase increases level of cAMP in the blood
e. All of these block glycogen synthesis and activate glucose production thereby increasing level of glucose 


7. Name at least 2 protein kinases that regulate the level of cAMP in the cytosol. Name 2 proteins that are phosphorylated by these kinases.
a. cAMP phosphodiersterase kinase phosphorylates and inactivates cAMP phosphodiesterase (which normally breaks down cAMP, therefore the level of cAMP is increased)
b. The catalytic subunit of protein kinase A phosphorylates and activates CREB protein (which leads to transcription of cAMP inducible genes through series of reactions)


8. Name 3 GTP exchange factors and briefly describe their functions in signal transduction.
a. S-alpha subunit of Gs protein is an exchange factor and involved in adrenaline-induced production of cAMP, during stress.
b. O-alpha subunit of heterotrimeric Go protein is an exchange factor and involved in vasopressin-induced formation of IP3 and DAG 2nd messengers
c. Guanine nucleotide exchange factor is an exchange factor and involved in the phosphorylation of proteins


9. How do astral microtubules mediate the movement of daughter chromosomes toward opposite spindle poles during anaphase of mitosis?
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10. Briefly explain why the assembly of microtubule occurs only if the concentration of GTP bound tubulin at its (plus) pole end is high.
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11. Name 2 features of cofilin that are essential for the ability of this protein to promote the shorting of actin filaments
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12. Briefly explain the 6 steps in signal transduction that lead to the activation of Raf kinase.
a. 1. Ligand EGF binds to tyrosine-kinase receptor
b. 2. Autophosphoryation leads to each protein kinase phosphorylating tyrosine residues in cytosolic domain
c. 3. Grb2 and Sos get taken from cytosol. Grb2 binds to one of the phosphorylated tyrosine residues. Sos then binds to Grb2.
d. Sos binds to GDP-bound Ras (found in inner membrane on plasma membrane)
e. Sos works as GEF exchanging GDP for GTP, activating the GTP-bound Ras. Then Sos dissociates.
f. Active GTP-bound Ras recruits Raf from cytosol to plasma membrane.


13. Name the organelle (or organelles) that have (or have) cytoskeleton protein filaments located inside of this organelle (organelles). What is the collective name of proteins that compose of these cytoskeletal protein filaments inside of the organelle (or organelles)?
a. Nucleus contains nuclear lamina inside and surrounding it. This lamina is composed of actin filaments.





14. What is the functional different between intermediate filaments and the 2 other known types of cytoskeletal filaments? What is the major different in structure between intermediate filaments and the other 2 known types of cytoskeletal protein filaments?
a. Actin filaments are the smallest kind and are involved in muscle movement.
b. Intermediate filaments are the 2nd largest and are involved in general strengthen in of the cell. They determine cell shape and organization of cytoplasm. They also move entire cells and individuals organelles.
c. Microtubules are the largest kind and are involved in pulling chromosomes to opposite poles of a dividing cell. They distribute them equally to daughter cells.
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