I529:  Bioinformatics in Molecular Biology and Genetics: Practical Applications (4CR)

HW3 (Due: April. 6nd BEFORE Lab session)
http://darwin.informatics.indiana.edu/col/courses/I529
INTRODUCTION:

There are two sessions to be completed. The session 1 is for programming using Perl and the session 2 consists of problems related to computational methods and algorithms. In order to submit your completed homework (Session 1), please use drop box at the Oncourse. Though you may turn in handwritten session 2 at the lab class, using MS Word (doc) or Acrobat (pdf) is strongly encouraged. These files can also be submitted through Oncourse.

QUESTION:
Don’t hesitate to contact me (Haixu Tang: hating@indiana.edu) or AI (Huijun Wang: huiwang@indiana.edu).

INSTRUCTION:

1. Please start to work on the homework as soon as possible. For some of you without enough computational background may need much more time than others. 

2. Include README file for each programming assignment. This is not supposed to be lengthy but should contain concrete and enough information;

A. Function of the program
B. Input / Output

C. Sample usage

3. You should submit a single compressed file for the session 1. On the biokdd server, do as following.

A. Go to your ‘L519FALL2005’ directory.

B. >tar –zcvf YourNetworkID.tgz ./HW4    (Suppose HW4 is your subdirectory)

4. Please ENJOY learning and practicing new things.

WARNINGS: YOU ARE SUPPOSED TO WORK IN GROUP FOR THE MINI CLASS PROJECT. HOWEVER, YOU MUST DO HOMEWORK SESSION 1 AND 2 ON YOUR OWN.
---------------------------------------------Section 1 --------------------------------------------------------
For section 1, you are required to write Perl scripts to do the following tasks.

· Note: Sequence file should be in FASTA format. Please refer to the following site for further information on FASTA format; (Reference 1, Reference 2), 40 points.
A Pair Hidden Markov Model (PHMM) is a Hidden Markov Model designed to align two sequences. Implement an optimal log-odd pairwise alignment using PHMM to align two given DNA sequences (as described in BSA p85), using appropriate model parameters devised by yourself. 
· Procedure (hints)

· Input: a fasta file containing two DNA sequences;

· Build the PHMM for pairwise alignment; Implement the program PairHMMalign (. Your program should output the optimal alignment between two input sequences, as well as the alignment probability P(s, x | (), and the posterior probability to evaluate the alignment accuracy P(s | (, x) = P(s, x | () / P(x | (). The command of your program should be like “PairHMMalign –i inputfile –o outputfile”.

· Result
· The program, PairHMMalign, including the source code and a short readme file.

· An example of running your program (input and output).
---------------------------------------------Section 2 ----------------------------------------------------------
For section 2, you are NOT required to write scripts. 50 points
1. Projection of genome annotation. Assume we have sequenced another new mammalian genome, cow genome. We expect that many of the genes in the cow genome are homologous to the genes in previously characterized genomes, e.g. the human genome. That means, the gene structures (boundaries between introns, exons, etc) are likely conserved between the genes in the cow and human genomes. Devise a method based on Pair HMM to predict the structure of a gene in cow genome using the known structure of its homologous gene in human genome.
2. Profile HMMs can model protein sequences from the same familie. Some multi-domain protein families, however, may consist of several protein domains with shuffled orders across different proteins (see [1] for a comprehensive introduction). How can you generalize the regular profile HMM to incorporate these domain shuffling events?
[1]  Copley RR, Ponting CP, Schultz J, Bork P.Sequence analysis of multidomain proteins: past perspectives and future directions. Adv Protein Chem. 2002;61:75-98.
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