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I want you to submit a typed, nicely-formatted report stating what you accomplished, what problems
you faced, and how you can make your results better. Have a section for each question. Provide an
appropriate heading for each section. In each section, answer the questions asked and present any
graphs or tables needed to illustrate your answer. Use the IEEE author format for your paper.

We have studied several sequence alignment algorithms in the class. These algorithms compare
two sequences of proteins or nucleotides in various ways and give back a similarity score. We studied
gapped algorithms with linear or a!ne gap penalties.

The algorithms we studied take quadratic time and space. When we compare two protein sequences,
the typical length of each of the two strings is a few hundred residues. This can be handled by algorithms
that take "(m × n) space. However, if we compare two nucleotide sequences, the length of each of
the sequences can be tens or hundreds thousands, or even millions or longer. The required memory to
store the necessary matrices is still too expensive at this time, if not impossible to obtain.

There are several well-known algorithms for reducing the amount of memory necessary. The algo-
rithm by Hirschberg [1] takes linear space and quadratic time. This algorithm was extended to use
a!ne gap penalties and to work with long biological sequences by Myers and Miller [2].

1. Please read the two papers mentioned above. I am attaching the papers to the assignment handed
out in class. Summarize what you learn in a page or two.

2. Implement the Myers and Miller algorithm. If you want, you can implement another algorithm
of similar or better performance if you can find such an algorithm during your research.

3. Obtain protein sequences to compare from the Web. Obtain homologous and non-homologous
protein sequences. Obtain at least five sequences of each kind. Report on the length of the
sequences obtained, the nature of the proteins obtained, where you obtained the sequences from,
and any other relevant issues. Compare the two protein sequences using your implementation of
the Myers and Miller algorithm. Report on the results. Don’t just attach the alignment results
that come back although that can be useful. Analyze them somehow and provide a summary of
your findings as well.

4. Obtain nucleotide sequences to compare from the Web. Obtain homologous and non-homologous
nucleotide sequences. Obtain at least five sequences of each kind. Report on the sequences
downloaded. Compare the two nucleotide sequences using your implementation of the Myers and
Miller algorithm. Report on the results. Don’t just attach the alignment results that come back.
Analyze them somehow and provide a summary of your findings as well.
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5. Look on the Web for any tools that can be used to compare the sequences you compared. Compare
your sequences using at least one tool. Compare the results, the performance, etc., of your
implementation with those of the tool you use on the Web.
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