B1 seminar series 2010-2011					Name
Take your time. Read the questions well. If questions seem very simple, they probably are. Use common sense. Write legible; it is easy to oversee an error when the answer is written clearly and legibly. Also first think and only then start writing when you know what you want to write; scratched-out answers, answers on the back of the next sheet, etcetera, all are a near guarantee that errors will be spotted. Keep the answers short (!); the amount of white space given with the question is indicative of number of words I expect you to need for the answer. However, if the reasoning makes sense, then you can still score many points for a wrong answer. You can answer in Dutch, English, or Hochdeutsch. If you don't understand something, don't ask the assistants; Gert will be back in the exam-room between 11:00 and 11:30. And finally, write your name on each answer sheet.

The first 10 questions are worth 1 point each.
[image: ]1)   In this picture the tyrosine in the top right seems to have two side chains. Can you explain why that is?






2) In molecular dynamics we encounter formulas like Q = k.(r-r0)2. Can you explain what each of the terms in this formula means when the formula is used for bond lengths?



3)  Many force field terms in the equations for molecular dynamics have been determined using the CSD. What is the CSD? 


4) Why do we use the CSD to determine force field terms, and not the PDB?


5) Which term in Q = k.(r-r0)2 has been determined using the CSD?


6) The bond  δ(N,Cα) in alanine is 1.458 +/- 0.019 Å long. Why is it not simply 1.458 +/- 0.0? In other words where does that spread of 0.019 Å come from?


7) δ(N,Cα) in alanine is 1.458 +/- 0.019. That suggests that finding an alanine δ(N,Cα) bond of  1.458 - 10*0.019 Å should be equally likely as 1.458 + 10*0.019 Å. This is not the case. Why not?


8) In homology modelling we tend to encounter a series of jargon terms. In less than 10 words each describe:
BLAST
Gap
Profile
PDB
R-factor

9) What is the difference between energy minimization and molecular dynamics?



10) When you encounter the situation shown in the figure in question 1, you can use the information (for that tyrosine) to your benefit when doing drug docking. How?




The next 5 questions are worth two points each.
11) X-ray and NMR are rather different techniques. Explain in less than 30 words per technique how they work. 







12) How do the differences between X-ray and NMR express themselves in the way errors propagate through the structure (in terms of local and global problems)?



13) Which forces are used in today's molecular dynamics force fields (use formulas if you want, but it is not needed).





14) Which important forces are NOT yet part of today's force fields in molecular dynamics?



15) What is virtual screening?





















The next 3 questions are worth five points each.
16) Describe the consecutive steps in homology modelling. For each step describe briefly the problems, the type of software needed, and any force field that can/should be used in that step.























17) Docking is today done with limited inclusion of mobility of ligand and receptor (limited because of CPU limitations). Can you describe the docking process, the types of mobility involved, the experimental and in silico methods available to get an idea about the mobility involved? Try to indicate which force fields are used at what stage of the process.























18) I want you to design a method based on a force field that can be used to predict transmembrane helices. To do so, address at least (but not only!) the following topics:
What data set(s) do you need?
What are you going to count and why?
What is the null-model?
How can you test/validate your method?
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