CBB752a12 Homework Assignment 1
(DUE DATE: 10th October 2012 11.59pm)

Choose to do either MCDB&MBB or CBB&CS homework, depending on your academic
affiliation. Please zip up all the files to be submitted, with filename according to the
format: netlD_firstNameLastName_cbb752a12_assignment1.zip. No late submissions will
be accepted.

This zipped file should be emailed to cbb752@gersteinlab.org.

MCDB & MBB (choose 3 of 4)

1. Multiple sequence alignments (MSA) cannot be efficiently handled using purely dynamic
programming. Choose one existing MSA software and describe how it implements MSA. (for
example Muscle, clustalW, Kalign, MView, T-coffee...)

2. Briefly compare MSA method with pairwise sequence alignment method.

3. Genome-wide association studies (GWAS) assume a notion of “common disease common
variants”. But those studies have reached a bottleneck and many studies have realized that rare
variants might be more important. However, rare variants are hard to pick out.

What are the challenges facing rare variants identification? One way to tackle the problem is
using exome sequencing. Describe exome sequencing and discuss how it could help.

4. Yeast Two Hybrid (Y2H) assay is one of the most popular methods in identifying protein-
protein interactions. What are its advantages and disadvantages?

CBB & CSPC

Choose one of the following programming languages: Perl, Python, C, C++, MATLAB or R for
this programming assignment. Scripting must be done from scratch, without the use of any pre-
existing packages. In your ZIPPED email submission, include input file(s), source code, output
file(s) and a short README file on how to execute your program.

The first programming task is to implement the Smith-Waterman local alignment algorithm for
protein sequences.

Gap penalties: opening gap -2, extension gap = -1

Requirements:

The program should automatically read in the similarity matrix file called “blosum62.txt” and
input sequences in “input.txt”, where each line is a sequence. These 2 files can be found in
cbb752a12_assign1.zip, which can be downloaded from the class wiki.

The output should contain a human-readable alignment such as the following:
TCWA
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where | represents amino acid identity and - represents a sequence gap.



For each sequence pair, the output must include the completed scoring matrix (including the
sequences themselves) in tab-delimited format (akin to the hand-drawn DP scoring matrix),
best-scoring local alignment(s) and the score. (Just to be precise, the completed scoring matrix
contains the best score in the alignment up to this point.) These will constitute 90% of your
grade, with the remaining 10% coming from your programming style (e.g. clear comments).
Also, clearly document how your script works (README.txt) in order for us to successfully run

your script.
Programs that do not compile will get an immediate 0.

To receive partial credits, please make sure your program is well-commented.



