Homework 3 (http://www.eecs.ucf.edu/~jcheng/cap5937/hw3.doc)
(due on 9/20/2006)

1. (5 points) Describe the idea of deriving PAM similarity (or substitution) matrix.

2. (5 points) Explain what is e-value (expected value) of an alignment resulted from the database search using BLAST or PSI-BLAST.

3. (5 points) Briefly describe three-major steps of BLAST and why this makes BLAST fast. When dynamic programming is used in BLAST and why it is useful?

4.  (5 points) Describe how to construct a PSSM (Position Specific Scoring Matrix) for a family of protein sequences? 

5. (5 points) Use BLAST online to search nucleotide database. 
Go to BLAST website: http://www.ncbi.nlm.nih.gov/BLAST/.  Click blastn to search nucleotide database. Paste the following gene (HIV-1) into sequence box. Select est_mouse database.  Click BLAST to search the database. Print out the ranking list and the alignment between the gene and the first hit. 

 atggccgtcatggcgccccgaaccctcctcctgctactctcgggggccctggccctgacc

 cagacctgggcgggctcccactccatgaggtatttcttcacatccgtgtcccggcccggc

 cgcggggagccccgcttcatcgccgtgggctacgtggacgacacgcagttcgtgcggttc

 gacagcgacgccgcgagccagaggatggagccgcgggcgccgtggatagagcaggagggg

 ccggagtattgggaccaggagacacggaatgtgaaggcccagtcacagactgaccgagtg

 gacctggggaccctgcgcggctactacaaccagagcgaggccggttctcacaccatccag

 ataatgtatggctgcgacgtggggtcggacgggcgcttcctccgcgggtaccggcaggac

 gcctacgacggcaaggattacatcgccctgaacgaggacctgcgctcttggaccgcggcg

 gacatggcggctcagatcaccaagcgcaagtgggaggcggcccatgaggcggagcagttg

 agagcctacctggatggcacgtgcgtggagtggctccgcagatacctggagaacgggaag

 gagacgctgcagcgcacggacccccccaagacacatatgacccaccaccccatctctgac

 catgaggccaccctgaggtgctgggccctgggcttctaccctgcggagatcacactgacc

 tggcagcgggatggggaggaccagacccaggacacggagctcgtggagaccaggcctgca

 ggggatggaaccttccagaagtgggcggctgtggtggtgccttctggagaggagcagaga

 tacacctgccatgtgcagcatgagggtctgcccaagcccctcaccctgagatgggagctg

 tcttcccagcccaccatccccatcgtgggcatcattgctggcctggttctccttggagct

 gtgatcactggagctgtggtcgctgccgtgatgtggaggaggaagagctcagatagaaaa

 ggagggagttacactcaggctgcaagcagtgacagtgcccagggctctgatgtgtccctc

 acagcttgtaaagtgtgagacagctgccttgtgtgggactgagaggcaagagttgttcct

 gcccttccctttgtgacttgaagaaccctgactttgtttctgcaaaggcacctgcatgtg

6.  (10 points) Use PSI-BLAST software

(a) Download blast from http://130.14.29.110/BLAST/download.shtml
Install the software on your computer (for Windows, just click the downloaded file to install. For Linux, unzip it. )
(b)  Download a sequence file which contains more than 10,000 protein sequences at http://www.eecs.ucf.edu/~jcheng/cap5937/frlib. 

Create a sequence database from the sequence file using the “formatdb” command in the BLAST package: 
formatdb -i frlib -o T
A list of database files: frlib.phr, frlib.pin frlib.psd frlib.psi frlib.psq files will be created.

(c) Download a query sequence: bioinfo.fasta from http://www.eecs.ucf.edu/~jcheng/cap5937/bioinfo.fasta. 

Use blastpgp (PSI-BLAST) command in the BLAST package to search the query sequence against the database you created as follows. 
blastpgp.exe –i bioinfo.fasta –o output_file –j n –h 1e-20 –e 0.001 –d frlib  (for Windows)
blastpgp –i bioinfo.fasta –o output_file –j n –h 1e-20 –e 0.001 –d frlib  (for Linux)
Explain the meaning of options: -i, -o, -j, -h, -e, and –d.

Try different iteration numbers by setting n of –j  option to 1 (one iteration), to 2 (two iteration), and to 3 (three iterations).  Compare results of three different settings.  You only need to print out the hit list of the last iteration of each run.
