Assignment III 
Pairwise Sequence Alignment and Dot Plots 
1. Use the DNADOT web server to find out how many repeated sequences exist in the following sequence. (15)
ATATGTAGCCTTTTCATTTTCATGAAAGTGAAGTGATTTTTAGAATTCTTAGTTGTTTTCTTTAGAAGAA

CATTTCTAGGGAATAATACAAGAAGATTTAGGAATCATTGAAGTTATAAATCTTTGGAATGAGCAAACTC

AGAATGGTGCTACTTGAAGACTCTGGATCTGCTGACTTCAGAAGACATTTTGTCAACTTGAGTCCCTTCA

CCATTACTGTGGTCTTACTTCTCAGTGCCTGTTTTGTCACCAGTTCTCTTGGAGGAACAGACAAGGAGCT

GAGGCTAGTGGATGGTGAAAACAAGTGTAGCGGGAGAGTGGAAGTGAAAGTCCAGGAGGAGTGGGGAACG

GTGTGTAATAATGGCTGGAGCATGGAAGCGGTCTCTGTGATTTGTAACCAGCTGGGATGTCCAACTGCTA

TCAAAGCCCCTGGATGGGCTAATTCCAGTGCAGGTTCTGGACGCATTTGGATGGATCATGTTTCTTGTCG

TGGGAATGAGTCAGCTCTTTGGGATTGCAAACATGATGGATGGGGAAAGCATAGTAACTGTACTCACCAA

CAAGATGCTGGAGTGACCTGCTCAGATGGATCCAATTTGGAAATGAGGCTGACGCGTGGAGGGAATATGT

GTTCTGGAAGAATAGAGATCAAATTCCAAGGACGGTGGGGAACAGTGTGTGATGATAACTTCAACATAGA

TCATGCATCTGTCATTTGTAGACAACTTGAATGTGGAAGTGCTGTCAGTTTCTCTGGTTCATCTAATTTT

GGAGAAGGCTCTGGACCAATCTGGTTTGATGATCTTATATGCAACGGAAATGAGTCAGCTCTCTGGAACT

GCAAACATCAAGGATGGGGAAAGCATAACTGTGATCATGCTGAGGATGCTGGAGTGATTTGCTCAAAGGG

AGCAGATCTGAGCCTGAGACTGGTAGATGGAGTCACTGAATGTTCAGGAAGATTAGAAGTGAGATTCCAA

GGAGAATGGGGGACAATATGTGATGACGGCTGGGACAGTTACGATGCTGCTGTGGCATGCAAGCAACTGG

GATGTCCAACTGCCGTCACAGCCATTGGTCGAGTTAACGCCAGTAAGGGATTTGGACACATCTGGCTTGA

CAGCGTTTCTTGCCAGGGACATGAACCTGCTATCTGGCAATGTAAACACCATGAATGGGGAAAGCATTAT

TGCAATCACAATGAAGATGCTGGCGTGACATGTTCTGATGGATCAGATCTGGAGCTAAGACTTAGAGGTG

GAGGCAGCCGCTGTGCTGGGACAGTTGAGGTGGAGATTCAGAGACTGTTAGGGAAGGTGTGTGACAGAGG

CTGGGGACTGAAAGAAGCTGATGTGGTTTGCAGGCAGCTGGGATGTGGATCTGCACTCAAAACATCTTAT

CAAGTGTACTCCAAAATCCAGGCAACAAACACATGGCTGTTTCTAAGTAGCTGTAACGGAAATGAAACTT

CTCTTTGGGACTGCAAGAACTGGCAATGGGGTGGACTTACCTGTGATCACTATGAAGAAGCCAAAATTAC

CTGCTCAGCCCACAGGGAACCCAGACTGGTTGGAGGGGACATTCCCTGTTCTGGACGTGTTGAAGTGAAG

CATGGTGACACGTGGGGCTCCATCTGTGATTCGGACTTCTCTCTGGAAGCTGCCAGCGTTCTATGCAGGG

AATTACAGTGTGGCACAGTTGTCTCTATCCTGGGGGGAGCTCACTTTGGAGAGGGAAATGGACAGATCTG

GGCTGAAGAATTCCAGTGTGAGGGACATGAGTCCCATCTTTCACTCTGCCCAGTAGCACCCCGCCCAGAA

2. How many indels can you identify in the dot matrix for the two sequences below? (5 points)

Play with the values for window size and stringency. Does it make any difference? Why? (5 points)

Assuming that all changes occurred in gene1, list the changes that have occurred. How many insertions, how many deletions have occurred in gene1? (5 points)

>gene1

ggctactagtcgcaacagcagtcatgtcgggccgcacagtgccacacgcccacccagccactgccgagtacgaatttgccaaccccagccgtctgggcgagcagtgcttcggagaaggcctcctgccagaagagatcctgacccccaccctctatcacggctactatgttcggcctcgggccgccagagctggcgagggcgccagggcaggggcctcagagctcaggctcagtgaaggcaagttccaggcgtttctggatgtgagccactttaccccagatgaggtgacggtgaggactgtggataacctgctggaggtgtctgcccgacacccccagcgtctggatcgccacggcttcgtgtcccgagagttctgtcgcacctatgtcctgcctgcagatgtggacccctggcgggttcgagctgctctatcccatgatggcatccttaacttggaggcgccgcggggtggccggcatttggacacggaagtcaatgaagtctacatctccctgcttcctgctcctcctgaccccgaggaagaggaagagatagccagagttgagccctgactgccagcgatagacccagcacccagtgaatcccctgtctacctcccgtggtgattccataaatccaccacaccccagagggagcagcatccctgggagatggcatcggtgcatggtccacagtgtatggtttggtcccttgatgtatcaaagcctttgatttaattctgggtggggctgaataaaccaaaacctgggggc

>gene2

ggctactagtcgcaacagcagtcatgtcgggccgcacagtgccacacgcccacccagccactgccgagtacgaatttgccaaccccagccgtctgggcgagcagtgcttcggagaaggcctcctgccagaagagatcctgacccccaccctctatcacggctactatgttcggcctcgggccgccagagctggcgagggccactgggtgctgggtctatcgctggcagtcagggctcaactctggctatctcttcctcttcctcggggtcaggaggagcaggaagcagggagatgtagactacactgtggaccatgcaccgatgccatctcccagggatgctgctccctctggggtgtggtggatttatggaatcaccacgggaggtagacaggggattcgccagggcaggggcctcagagctcaggctcagtgaaggcaagttccaggcgtttctggatgtgagccactttaccccagatgaggtgacggtgaggactgtggataacctgctggaggtgtctgcccgacacccccagcgtctggatcgccacggcttcgtgtcccgagagttctgtcgcacctatgtcctgcctgcagatgtggacccctggcgggttcgagctgctctatcccatgatggcatccttaacttggaggcgccgcggggtggccggcatttggacacggaagtcaatgaatggtttggtcccttgatgtatcaaagcctttgatttaattctgggtggggctgaataaaccaaaacctgggggc

3. 

a. Use the LALIGN web server (http://www.ch.embnet.org/software/LALIGN_form.html) to do a global alignment with default parameters for the following sequences. Report the sequence identity ? (5)

>S1

MRYRLAWLLHPALSSTFRSVLGARLPP

>S2

RHAWLLHPSLSSVFRSVLKA

b. Which is a more suitable scoring matrix for aligning the above sequences, Blosum35 or Blosum62? Explain. (15)
4. Given the two sequences below…

>seq1

CATTCTAGGGAATAACAAGAGATTTAGGAATCATTCTAGTTATCGTCTCGGAATGAGCACACTC

>seq2

CATTTCTAGGGAATAATACAAGAAGATTTAGGAATCATTGCTAGTTATCGTCTCGGAATGAGCACACTC

… use the LALIGN web server to build two alignments using…

1) Opening gap penalty: 30 and Extension gap penalty:2
2) Opening gap penalty: 30 and Extension gap penalty:4

3) Opening gap penalty: 10 and Extension gap penalty:10

a) Show the alignments (5)

b) Why do the identity values vary (5)

c) How many gaps are in the alignment (5)

d) When comparing highly divergent species should open-gap penalties decrease or increase? (5)

e) When comparing highly divergent species should gap-extension penalties decrease or increase? (5)
