 PROBLEM SET 1 (50 points)
NMR Spectroscopy and Protein Structures

CHEM 991A, Fall 2009

Using AWK to Manipulate Files

Please e-mail your AWK scripts to me by the due date. I will simply run the scripts. If the scripts run properly you will receive full credit, if not you will receive zero points.

There is no uniquely correct answer to these problems. Therefore an answer key will not be provided since it will not be particularly useful for explaining the problems with your particular script. If you are having difficulties with getting a particular script working, please see me during my office hours and I will work with you to resolve the problem. If you still have not solved the problem after the due date, I will work with you to get your script working. You will still receive a zero for this problem, but sometimes the greatest learning comes from understanding our failures. 

1) (10 points) Using the file chemical-shifts.txt, write an AWK script that will create a file with the following data and format:
Amino acid
N
H
CA
HA

CB
HB

C

ALA

123.22
8.19
53.17
4.26

18.97
1.36

177.77

ASN

118.96
8.35
53.55
4.67

38.68
2.81,2.76
176.44
GLY

109.67
8.33
45.36
3.97,3.90
-
-

173.93


Under the Amino Acid column should be the three letter amino acid code, Under the N, NH, Ca, HA, CB, HB and C columns should be the average chemical shifts for the amino acid. Please note: for GLY there are two HA, labeled HA2 and HA3 and no CB, HB. Similarly, for a number of amino acids there are two HB, labeled HB2 and HB3. Please print out both values like the above example.
2) (15 points) Write an AWK script to extract any user specified model from a PDB file and write the model to a file. You do not need to include all the header information just the coordinates. Please us the PDB file (dihydrofolate reductase complexed with methotrexate) 1AO8 as your test file.
3) (25 points) Write an AWK script to measure the average distance and standard deviation between each methotrexate hydrogen atom and each hydrogen atom in dihydrofolate reductase. Please have the AWK script only write out distances ≤ 6 Å. When these distances are written to a file, please make sure both the methotrexate and dihydrofolate reductase hydrogen atoms are clearly and completely labeled. 
