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November 12, 2009
Microfilaments and Intermediate filaments

Required reading: 
Chapter 17, sections 17.1-17.4 




Chapter 18, sections 18.7-18.8. 
1.  ATP-G-actin and ADP-F-actin are the predominant forms of actin inside cells. Explain how the interconversion of the nucleotide state is coupled to the assembly and disassembly of actin subunits. 


How would a mutation that interferes with the binding of actin to ATP affect the actin assembly dynamics? What would be the consequence of a mutation that prevents the hydrolysis of actin-bound ATP?    

2.  Although purified actin can form filaments in vitro, various actin-binding proteins regulate the assembly of actin filaments in vivo. 

         a. Briefly describe the role of profilin, thymosin-beta4, capZ, the Arp2/3 complex, formin, and     

 WASP proteins.

         b.  Predict the effect on a cell’s actin cytoskeleton if function-blocking antibodies against each of the above mentioned proteins were independently microinjected into cells.  

3. Actin filaments at the leading edge of a crawling cell undergo treadmilling. What is treadmilling, and what accounts for this assembly behavior? 

4. There are five classes of intermediate filament proteins. What do the different intermediate filaments proteins have in common, and how do they differ from each other? 

November 16, 2009
Myosins, myosins and actin powered movement.  

Required reading: Chapter 17, sections 17.5-17.7, Chapter 18, section 18.1

1. An increase in cytosolic Ca+2 affects skeletal- and smooth-muscle contraction. Compare the mechanisms by which each type of muscle converts the rise in Ca+2 into contraction. 

2. Cell locomotion depends on actin. How do actin polymerization and treadmilling contribute to cell movement? Why do cells move slower on more adhesive substrates than on less adhesive substrates? 

3.   What are the morphological changes induced by overexpression of a dominant-active CDC42, Rac, or Rho in fibroblasts? Why do CDC42, Rac and Rho trigger distinct phenotypes?

November 19, 2009
Microtubules, microtubules-based motor proteins, mitosis

Required reading: Chapter 18, sections 18.2-18.6

1. Dynamic instability causes microtubules either to grow or shrink rapidly. Consider an individual microtubule that is in its shrinking phase.

a. What must happen at the end of the microtubule in order for it to stop shrinking and start growing? 

b. What would happen if GDP, but not GTP, were present in solution?

c. Describe an experiment that can distinguish between dynamic instability and treadmilling. 

2. The microtubules are highly dynamic during mitosis. Name the four substages of mitosis and describe a key event that takes place at each substage.

3. Which three classes of spindle microtubules can be distinguished during mitosis? What is the role of each class of spindle microtubules?

4. Many members of the kinesin family of microtubules motor proteins have been identified. What structural feature makes each member distinct and what is the functional consequence of this difference?

