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I. Choice (50 points, 2 points for each): 
 
1. Phosphatases are enzymes that   
   A) add phosphate groups.  B) are always inhibitory.  C) do not alter target activity.   

D) remove phosphate groups.  E) all of the above  
 
2. MAPKs are activated by  
   A) methylation.  B) microtubules.  C) membranes.  D) mitogens.  E) methionine.  
 
3. Which hormone is not an amino acid derivative?  
   A) histamine  B) norepinephrine  C) prostaglandin  D) epinephrine  E) thyroxine  
 
4. IP3 receptors are associated with  
   A) plasma membranes.  B) intracellular membranes.  C) mitochondrial membranes.   

D) ER membranes.  E) lysosome.  
 
5. If one homogenizes liver cells and then separates the membranes from the cytoplasm, then adds 

epinephrine to only the cytoplasmic portion,  
   A) cAMP will be produced.  B) G-proteins will be activated.  C) adenylyl cyclase will be activated.  

D) calcium ions will be released.  E) none of the above  
 
6. With regard to hormones, responses occurring over the shortest distance would be classified as  
   A) paracrine.  B) endocrine.  C) exocrine.  D) Choices A, B, and C all act over the same distance.  

E) none of the above  
 
7. Which of the following is NOT a receptor tyrosine kinase?  
   A) EGF  B) PDGF  C) TGFb  D) VEGF  E) FGF  
 
8. Which of the following enzyme-product pairings is NOT correct ?  
   A) adenylyl cyclase-ATP  B) phospholipase C-diacylglycerol (DAG)   

C) phospholipase C-inositol triphosphate  D) calmodulin-calcium ions  
 
9. Uptake of low-density lipoproteins (LDLs) occurs by  
   A) simple diffusion.  B) bulk-phase endocytosis.  C) facilitated transport.  D) receptor-mediated 

endocytosis. E) pinocytosis. 
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10. Compared with the proteins of the trans-Golgi, the cis-Golgi proteins would  
   A) be identical.  B) be shorter in length.  C) be glycosylated and contain amino acid modifications.  

D) contain sialic acid.  E) be glycosylated only.  
 
11. Ribosomes that do not anchor to the surface of the rough endoplasmic reticulum during translation most 

probably  
   A) are synthesizing cytoplasmic proteins.  B) have a defect in ribosomal proteins that allow attachment 

to the ER.  C) have a signal! trafficking error.  D) do not make the appropriate anchor protein.  E) all 
of the above  

 
12. The proteins of bacteria were radioactively labeled and fed to phagocytic cells. The proteins within the 

phagocytic cell became increasingly more radioactive over time. This observation is the result of the 
activity of  

   A) mitochondria.  B) chloroplasts.  C) lysosomes.  D) peroxisomes.  E) the Golgi apparatus.  
 
13. You want to have a yeast cell manufacture and secrete a bacterial protein product. To do this properly, 

you need to make certain that  
   A) the appropriate signal sequence is present.  B) plenty of clathrin-coated pits may be formed.  C) 

mannose-6-phosphate is added to the protein.  D) the yeast cell is capable of phagocytosis.  E) all of 
the above  

 
14. The smooth endoplasmic reticulum functions in synthesis of  
   A) lipids.  B) polysaccharides.  C) proteins.  D) DNA.  E) all of the above  
 
15. Which of the following processes would be most likely to occur in the Golgi complex ?  
   A) synthesis of steroids  B) production and packaging of lipids  C) glycosylation of proteins  D) 

synthesis of DNA  E) detoxification of drugs  
 
16. Which sequence reflects the locations that a secretory protein will visit on its way from its production to 

its secretion outside the cell?  
   A) rough ER, secretory vesicle, Golgi complex, ER vesicle  B) rough ER, Golgi complex, smooth ER, 

ER vesicle  C) nucleus, Golgi complex, rough or smooth ER, secretory vesicle  D) smooth ER, rough 
ER, Golgi complex, secretory vesicle  E) rough ER, ER vesicle, Golgi complex, secretory vesicle  
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17. DNA replication 

A) requires a type of RNA polymerase.  B) is partially regulated by promoter / terminator sites.  
C) proceeds by making two continuous strands.  D) is not edited once polymerization has occurred    
E) is conservative. 

 
18. UV (ultraviolet) light-treated bacteria would most likely have DNA damage in the form of 

A) analog incorporation.  B) pyrimidine dimer formation. 
C) intercalation of the bases.  D) direct transition of the bases.  E) deamination. 

 
19. The somatic nervous system controls  

A) brain and spinal cord.  B) glands.  C) skeletal muscles.  D) cardiac muscle.  E) smooth muscle.  
 
20. The ______ is a complex network of interconnected filaments and tubules that extends throughout the 

cytosol, from the nucleus to the inner surface of the plasma membrane. 
A) cytoskeleton  B) microtubule apparatus  C) cell scaffold 
D) desmin sheath  E) microfilament array 

 
21. Microfilaments function in 

A) muscle contraction.  B) cytoplasmic streaming.  C) cell division. 
D) maintenance of cellular shape in animal cells.  E) all of the above 

 
22. The microtubule-organizing center (MTOC) 

A) serves as a site for microtubule and microfilament assembly.  
B) acts as an anchor for both ends of the microtubule. 
C) is associated with two centrioles in plant cells. 
D) is called a centrosome during interphase. 
E) is positioned near the cell membrane. 

 
23. Kinesin is a motor molecule that is characterized by 

A) activation of sliding in flagellar micro tubules.  B) sliding along actin in sarcomere. 
C) motion toward the "plus" end of the microtubule.   D) motion along actin filaments. 
E) motion toward the "minus" end of the microtubule. 

 
24. Which of the following changes take place as the muscle contracts? 

A) Z lines get closer together.  B) H zones gets smaller.  C) I band gets smaller. 
D) A band gets smaller.  E) choices A, B, and C 
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25. In relaxed muscle, calcium is found in high concentration in the 
A) myofibril.  B) T tubules.  C) sacroplasmic reticulum.  D) sarcolemma.  E) neuromuscular junction. 
 
II. Please explain the following terms (30 points, 2 points for each): 
 
1. autophagy 
2. fluid mosaic model 
3. metagenomics 
4. transcriptome 
5. cis-elements 
6. complement test 
7. chromatin remodeling 
8. agonist 
9. frameshift 
10. microRNA 
11. Alu sequence 
12. anaphase promoting complex 
13. aneuploidy 
14. microarray 
15. transcytosis 
 
III. Please answer the following questions: 
 
1. Please design an experiment procedure to test the carcinogenesity of a potential carcinogen. (5 points) 
 
2. Please describe G0/G1, G1/S, G2/M and mitotic check points of mammalian cell cycle and key regulators 

involved in these processes. (10 points) 
 
3. Please match the following pathways and transcription factors (5 points): 
 
   a. TGF beta Pathway             (i) SRF 
   b. Wnt Pathway                 (ii) SMAD2 
   c. Cytokine Pathway             (iii) HIF1 
   d. Hypoxia Pathway             (iv) TCF/LEF 
   e. MAPK Pathway              (v) STAT 
 


