BISC/CS303



Milestone 5 
 

Due: March 5, 2008 at the start of class
(E-mail solutions to “BISC/CS303 Drop Box”)

Student Name:

Task 1:
Global Sequence Alignment with Linear Gap Penalty
For the two nucleotide sequences AGGTTC and CGGCTTG, fill in the table below to determine (a) the optimal global alignment score and (b) the optimal global pairwise alignment corresponding to this score.  You should assume a match score of +5, a mismatch score of -4, and a linear gap score of -6.
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Task 2:
Local Sequence Alignment with Linear Gap Penalty

For the two nucleotide sequences AGGTTC and CGGCTTG, fill in the table below to determine (a) the optimal local alignment score and (b) the optimal local pairwise alignment corresponding to this score.  You should assume a match score of +5, a mismatch score of -4, and a linear gap score of -6.
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Task 3:
Local Sequence Alignment with Affine Gap Penalty
For the two nucleotide sequences CCTAAT and CCTGCAATG, fill in the table below to determine (a) the optimal local alignment score and (b) the optimal local pairwise alignment corresponding to this score.  You should assume a match score of +5, a mismatch score of -4, and affine gap scores of alpha=-7 (the gap open penalty) and beta=-2 (the gap extension penalty).
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Task 4:
Pairwise Sequence Analysis

A linear gap penalty can be viewed as a special case of an affine gap penalty. What values for alpha (the gap open penalty) and beta (the gap extension penalty) are equivalent to using a linear gap score of -6?
For two sequences, what is the relationship, if any, between their optimal global alignment score and their optimal local alignment score, assuming the same scoring model is used for both global and local alignment? In other words, might the optimal global score be larger than the optimal local score, might the optimal global score be smaller than the optimal local score, might the two scores be equal?
Suppose we use the following scoring model for aligning two sequences: match score of +5, mismatch score of -4, linear gap score of -6. Do you expect the optimal local alignment score of two short random sequences to be greater than, less than, or equal to the optimal local alignment score of two long random sequences? Why?
Suppose we use the following scoring model for aligning two sequences: match score of +5, mismatch score of -4, linear gap score of -6. Do you expect the optimal global alignment score of two short random sequences to be greater than, less than, or equal to the optimal global alignment score of two long random sequences? Why?

Task 5:
Alignment Score for a Yeast Gene

Download the Python program globalAlignment.py from the course website:


http://cs.wellesley.edu/~cs303/assignments/M5/globalAlignment.py

This program calculates the optimal global alignment score for two sequences. Study the code and execute it to see how the program works. In addition to calculating the optimal global alignment score for two sequences, the program also prints out the alignment table (the table output by the program only displays well for small sequences, not for large sequences).
Using this program, calculate the optimal global alignment score for your yeast gene and its ortholog in Drosophila melanogaster. When extracting the sequence for your yeast gene or for its fly ortholog, you should use the DNA nucleotide sequence corresponding to the coding region of the gene. (For your yeast gene, you can find the coding sequence of the gene on the right side of your gene’s web page under “Retrieve Sequences > Coding sequence”. For the fruit fly ortholog of your yeast gene, you can find the coding sequence of your gene by selecting the “CDS” (CoDing Sequence) option under the “Get FastA” menu on the right side of your gene’s web page).
What is the optimal global alignment score for your yeast gene and its fly ortholog?

Now generate two random DNA sequences. The first random DNA sequence should have an expected GC content of 38% (corresponding to the yeast genome) and should have the same length as the length (in nucleotides) of the coding sequence of your yeast gene. The second random DNA sequence should have an expected GC content of 42% (corresponding to the fly genome) and should have the same length as the length (in nucleotides) of the coding sequence of the fly ortholog.

What is the optimal global alignment score for the two random DNA sequences?

Task 6:
Optimal Local Pairwise Alignment Score

Download the Python program globalAlignment.py from the course website:


http://cs.wellesley.edu/~cs303/assignments/M5/globalAlignment.py
This program calculates the optimal global alignment score for two sequences. Study the code and execute it to see how the program works. In addition to calculating the optimal global alignment score for two sequences, the program also prints out the alignment table (the table output by the program only displays well for small sequences, not for large sequences).

You must modify the program so that it calculates the optimal local pairwise alignment score for two sequences.

Once your program correctly calculates the optimal local pairwise alignment score for two sequences, you should read in sequences from the following two FASTA formatted files and you should calculate the optimal local alignment score of the two sequences.
http://cs.wellesley.edu/~cs303/assignments/M5/seq3.txt

http://cs.wellesley.edu/~cs303/assignments/M5/seq4.txt
When submitting this milestone, attach your Python program that calculates the optimal local pairwise alignment score for two sequences.
What is the optimal local pairwise alignment score for the two sequences found in the files seq3.txt and seq4.txt? 
The two sequences you have aligned are not biological sequence data (i.e., they are not protein or nucleotide sequences). Does this influence how the alignment algorithm performs? Why?
