CS177 Homework no. 4

Due date: 10/11/04

Email to: madej@ncbi.nlm.nih.gov
1. Retrieve the sequences for 1d5y chain A (E. coli Rob transcription factor) and 1jyh chain A (E. coli SbmC protein).  The 1jyhA is a VAST neighbor of 1d5yA domain 2, take a look at the structure alignment on the VAST web site.  Run an SSEARCH (Smith-Waterman) from the site http://pir.georgetown.edu/.  Compare the alignment obtained from SSEARCH with the VAST alignment.  How do they differ?

2. Retrieve the sequence for the Human Hemoglobin 1nqp chain A.  On the VAST neighbors page for this protein you will notice it is similar to a “mini-hemoglobin” 1kr7 chain A.  Go to the page for PSI-BLAST and run a PSI-BLAST search with the sequence for 1nqpA as the query.  Be sure to select “pdb” as the search database, then you won’t have as much output.  How many iterations of PSI-BLAST does it take before 1kr7A shows up as a significant hit?  Compare the alignment found by PSI-BLAST and the VAST alignment, do they differ very much?

3. Find an example of a pair of proteins that are homologs but for which PSI-BLAST does not find a significant similarity.  An approach to do this is to search structure with various keywords for proteins, e.g. “protease” or “kinase”, or get some from a biology book.  Then check VAST neighbors for likely homologs that are sequence dissimilar; these will have a low percent sequence identity but still have a long alignment.  Run the PSI-BLAST searches only on the “pdb” database.  Note: The proteins in exercise 1 might be such a pair, but find another one, please!
