Homework 2 (http://www.eecs.ucf.edu/~jcheng/cap5937/hw2.doc)
(due on 9/13/2006)

Q1 (10 points): Align the following two sequences using Needleman-Wunsch algorithm (global pairwise alignment). Show the alignment matrix, optimal alignment score, and one optimal alignment.
Scoring function:

S(match) = 2, S(mismatch) = -1, S(gap, character) = -2

AGTCAGATC
ACGTCAAT

Solution:
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Optimal alignment:

A-GTCAGATC

ACGTCA-AT-
Alignment score: 8

Q2 (10 points): Align the above two sequences using Smith-Waterman algorithm (local pairwise alignment) and the same scoring function. Show the alignment matrix, optimal alignment score, and one optimal alignment.

Solution: 

	
	-
	A
	C
	G
	T
	C
	A
	A
	T

	-
	0
	0
	0
	0
	0
	0
	0
	0
	0

	A
	0
	2
	0
	0
	0
	0
	2
	2
	0

	G
	0
	0
	1
	2
	0
	0
	0
	1
	1

	T
	0
	0
	0
	0
	4
	2
	0
	0
	3

	C
	0
	0
	2
	0
	2
	6
	4
	2
	1

	A
	0
	2
	0
	1
	0
	4
	8
	6
	4

	G
	0
	0
	1
	2
	0
	2
	6
	7
	5

	A
	0
	2
	0
	0
	1
	0
	4
	8
	6

	T
	0
	0
	1
	0
	2
	0
	2
	6
	10

	C
	0
	0
	2
	0
	0
	4
	2
	4
	8


One optimal alignment is:

GTCAGAT

GTCA-AT

Another optimal alignment is: 
A-GTCAGAT

ACGTCA-AT
Best alignment score: 10

Q3 (5 points):  Explain what the affine gap penalty of sequence alignment is.

Hard to open a gap, but easy to extend gaps for biological sequences. Use a gap function to penalize more on gap opening.  Penalty = Wo + We * (g-1). Wo: gap opening penalty. We: gap extension penalty. Wo < We.
Q4 (5 points): Learn to use an alignment tool.

Protein, RNA, and DNA sequences are usually stored and exchanged in the FASTA format. The first line is sequence information (e.g., name) starting with “>”. The following lines are sequences. The following two sequences in FASTA format are the two related enzymes found in both human and mouse. 
>mouse_hprt

mptrspsvvisddepgydldlfcipnhyaedlekvfiphglimdrterlardvmkemggh

hivalcvlkggykffadlldyikalnrnsdrsipmtvdfirlksycndqstgdikviggd

dlstltgknvlivediidtgktmqtllslvkqyspkmvkvasllvkrtsrsvgyrpdfvg

feipdkfvvgyaldyneyfrdlnhvcvisetgkakyka

>human_hprt

magsseeapdygrgvvimddwpgydlnlftypqhyygdleyvliphgiivdrierlakdi

mkdigysdimvlcvlkggykfcadlvehlknisrnsdrfvsmkvdfirlksyrndqsmge

mqiiggddlstlagknvlivedvvgtgrtmkallsniekykpnmikvasllvkrtsrsdg

frpdyagfeipnlfvvgyaldyneyfrdlnhicvinehgkekyrv

Perform a local alignment of the two sequences using a program based on Smith-Waterman algorithm (http://bioweb.pasteur.fr/seqanal/interfaces/water.html). Go to the website and paste the above two sequences separately in two input windows.  Type your email address, set gap opening penalty to -10 and gap extension penalty to -2 in the appropriate input boxes. Click the “run water” button. After a while, the results will show in the browser. Click the link ‘outfile.align’ to see the alignment results. Print out the alignment results.
