Homework 4

Q1 (10 points) Given a guide tree as follows, write down the order of aligning these sequences progressively.


[image: image1]
Solution: 

1. Align B and C
2. Align D and E

3. Align (B, C) and (D, E)

4. Alignment A and (B, C, E, E)

Q 2 (10 points) Construct a probability matrix (or profile) of the binding sites in the following four DNA sequences (the binding sites are shaded). And compute the probability that the binding site starts at position 1 of the fifth sequence.

>seq1

CGGACAACTGTTGACCG

>seq2

CGGAGCACTGTTGAGCG

>seq3

CGGCGCACTCTCGCCCG

>seq4

CGCGCCGCACTGCTCCG
>seq 5

ACCTGAG
Solution: 

Probability Matrix:

	
	1
	2
	3
	4
	5

	A
	3/4
	1/4
	0
	1/4
	0

	C
	1/4
	2/4
	2/4
	1/4
	1/4

	G
	0
	1/4
	0
	1/4
	1/4

	T
	0
	0
	2/4
	1/4
	2/4


Prob(ACCTG | matrix) = ¾ * 2/4 * 2/4 * ¼ * ¼ 
Q 3 (5 points) Describe EM algorithm for motif finding and how it is different from Gibbs Sampling algorithm.

Solution:

Initialization:


Randomly select start positions of motif in each sequence


Create a probability matrix for motif

Repeat

E-step: Compute the probabilities of all possible start positions in each sequence using probability matrix


M-step: Select a position with maximum probability in each sequence



Compute a new probability matrix using the start positions

Until


Matrix does not change  (or start positions do not change)

Q 4 (5 points)  Download and install ClustalX (http://bioinformatics.unc.edu/software/opensource/index.htm)
Use ClustalX to align the following five sequences. 
>seq1

VRRNNMGMPLIESSSYHDALFTLGYAGDRISQMLGMRLLAQGRLSEMAGADALDVDRLMRSVN

LKQNASDLYNAASPRLKRFFDVYARGVNAYLFRYRD

>seq2

NIYIDSNGIAHIYANNLHDLFLAEGYYEASQRLFEIELFGLAMGNLSSWVGAKALSSDIAMHLIGIPQNAAQYLKHNYPTIYSYLEAFSQGVNDYI
>seq3
SAETYRDAWGIPHLRADTPHELARAQGTARDRAWQLEVERHRAQGTSASFLGPEALSWDRLARLADTARRCFTALERKDPETAAWVRAYTDGVNEGLTEHPN
>seq4
DRLGVVTIDAANQLDAMRALGYAQERYFEMDLMRRAPAGELSELFGAKAVDLDKRNRVHRLRARVQASLDIATGSQRTALQAYTDGVNA
>seq5
EIYRDAWGIPHLRAGGARELARAQGTAVDRAWQLEVERHRARGTSASFLGTEAAAWDVFARRSDTARRCFAALERTDPETADWVRAYVDGVNEGLAE

Print out the multiple sequence alignment of ClustalX.  
Also use the web service of T-Coffee (http://www.ch.embnet.org/software/TCoffee.html

) to align the five sequences and compare results with ClustalX.
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