Molecular Biophysics - Assignment 3 - 2016
Written Question for Everybody

1. Measurement of Force-Velocity relation for growing microtubules

Marileen Dogterom and Bernard Yurke- Science (1997) 278, 856-860.
(a) Describe in a few paragraphs the importance of the pushing and pulling action of growing and shrinking microtubules in real cells. (10)

(b) How can both the assembly and disassembly of microtubules generate a force? Isn't this against the laws of thermodynamics?

This was not well understood in 1997. There are some new observations since then. (10)

(c) What is the definition of κ, the flexional rigidity (or bending modulus) of an elastic rod? What are its dimensions (i.e. units)? How is it related to the Young’s modulus for stretching the rod? What determines whether a microtubule will stall or buckle when it hits the wall? (10)

(d) What are the assumptions of the model of elasticity of the microtubule that is used to fit the shape of the buckled microtubule? What is happening at the seed? How does this affect the boundary conditions for the elasticity model and the value of A? (10)

(e) Describe fully what it shown by the experimental results in Fig 3A and 3B, and what we can conclude from them. For what reasons might we expect the on and off rates for addition and removal of tubulin units from the microtubule to depend on the force on the end of the microtubule? What can be concluded from the data in Fig 4 about the way these rates depend on the force? (10)

Total 50 marks

Presentation for Undergraduates Only
Pick one of the study papers on the web site. Make a presentation to the class using powerpoint/blackboard. Please explain:
· Useful background biology. Why is this interesting? What has gone before? (You will need to find material outside the particular study paper)

· Aims of this particular paper

· Biophysical and Biochemical methods that are used in the paper (e.g. imaging techniques, fluorescence etc.)

· Results and conclusions of the paper. What do we learn?

· What else do we still not understand? What questions does this lead to?

50 Marks. 
Presentation for Graduate Students Only
You have already chosen a topic for writing a literature summary. Please make a presentation of this topic to the class. 
50 Marks for this presentation. 
