Sequence alignment exercise

The sequences called HIV_short below are fragments of the HIV-1 envelope gene. Because it evolves rapidly with lots of insertions and deletions this gene is notoriously difficult to align, but the sequences below are just short fragments from a relatively stable part of the gene so they should be a lot easier.

Answers to the questions in this exercise should be submitted at the end of the practical

1. Align the HIV_short sequences (below) by hand using the dynamic programming algorithm demonstrated in the lecture on pairwise sequence alignment using the following scoring scheme: 

a. Indels (i.e. gaps) -1

b. Matches +1

c. Mismatches -1

Show your work and indicate the score of the best-scoring alignment.

2. Copy the HIV_short sequences to a text file on your computer (use a program like Notepad, rather than a word processing program like Microsoft Word, or alternatively, save as ‘plain text’ within Word).

3. Download ClustalX from www.clustal.org and install it on your computer.

4. Load these sequences into ClustalX and align them (File -> load sequences, then Alignment -> Do complete alignment). 

Write down the alignment you obtained. Does the alignment differ from the one you obtained? If so, give at least one reason why you think they might differ.
5. Calculate the score of the ClustalX alignment under your scoring scheme. How does it compare to the score of the best scoring alignment above?
6. Download Prankster from its website (http://www.ebi.ac.uk/goldman-srv/prank/) 
7. Repeat the alignment using Prankster. How does this alignment compare to yours and to the alignment from ClustalX?

8. Align the longer HIV sequences at the bottom of this document using both clustal and prankster (but not by hand!). Take a look through the alignments and compare them.

9. Finally, if you have time, perform an in-frame alignment of the two longer HIV-1 sequences. Do this as follows:

a. Edit -> select all sequences 

b. Sequence -> toggle translation (are the sequences in the correct reading frame?)

c. Accessory Application -> ClustalW Multiple Alignment -> Run ClustalW

d. Edit-> select all sequences

e. Sequence -> toggle translation

Sequences

HIV_short

>B.ZP6321503.short

AATTGGCTCTTGT

>A.B.SUMA.short

AATTACTTTT
HIV_longer

>C.C.B.TT31P.Trinidad.100900.2811

ATGAGAGTGAAGGAGACCAAGAGGAATTGGCAGCACTTGTGGAAATGGGGCACGATGCTCCTTGGGATGTTAATGATCTGTAGTGCTGCAGAAAATTTGTGGGTCACAGTCTATTATGGGGTACCTGTATGGAAAGAAGCGACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGATACAGAGGTACATAATGTCTGGGCCACACATGCCTGTGTACCCACAGACCCCGACCCACAAGAAGTAGTATTGGAAAATGTGACAGAAAATTTTAACATGTGGAAAAATAACATGGTAGAACAGATGCAGGAGGATATAATCAGTTTATGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGTGTTACTTTAAATTGCACTGATGAGTTGAATAATAGTAATGGTACTAGGGTTAATATCACTGACAAAGGAGAAATAAAAAACTGCTCTTTCAATGTCACCACAGCAATAAGAGATAAGGTGCAAAAAACATATGCATTGTTTTATAGACTTGATGTAGTACCAATAGATGATAAGCATGATAATAGTAGCAGTAATAATAGTAGCAGGAAATATAGATTGATAAATTGTAATACCTCAGTCATCACACAGGCCTGTCCAAAGGTATCCTTTGAACCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGCTTCTAAAATGTAATGATAAGAAGTTCAATGGAACAGGACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAAACCAGTAGTGTCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGAAAACTTCACAAACAATGCTAAAACCATAATAGTACATCTGAATAACTCTGTAGTAATTAATTGTACAAGACCTAACAACAATACAAGAAAAAGTGTACATATAGGACCAGGGAAGGTATTTTATGCAGGAGAAATAATAGGAGATATAAGACAAGCACATTGTAACCTTAGTAGTACAAACTGGAATAACACTTTAAAACAGATAGTTATAAAATTAAGAGAACAATTTGGGAATAAAACAATAAGCTTTCATCAATCCTCAGGAGGGGATCCAGAAATTGTAATGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATACAACAAAACTGTTTAATAGTACTTGGAGTATTAATGGTACTTGGAAGGGTATTACAGAGTCAAATGACACTACTATCACACTCCCATGCAAAATAAAACAAATTATAAACATGTGGCAGGAAGTAGGCAAAGCAATGTATGCCCCTCCCATTAGAGGACAAATTAAATGTTCATCAAATATTACAGGATTACTATTAACAAGAGACGGTGGTCCGAATGACACCACCGAGACCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAATATAAAGTAGTACAAATTGAACCACTAGGAATAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGAACAATAGGAGCTATGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGCGCAGCATCAATAACGCTGACGGTACAGGCCAGACTATTATTGTCTGGTATAGTGCAACAGCAGAACAATCTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACGGTCTGGGGCATCAAACAGCTCCAGGCAAGAGTCCTGGCTGTGGAAAGATACCTAAGGGATCAACAGCTCCTGGGGATTTGGGGTTGCTCTGGAAAACTCATTTGCACCACTACTGTGCCTTGGAACGCTAGTTGGAGTAATAAATCTCATGATGATATTTGGAATAACATGACCTGGATGCAGTGGGATAGGGAAATTAATAATTACACAAACTACATATACACCTTACTTGAAGATGCGCAGTACCAGCAAGAAAAGAATGAACACGAATTATTAGAATTGGATAAGTGGGCAAGTTTGTGGAATTGGTTTGACATATCAAACTGGCTGTGGTATATAAAAATATTCATAATGATAGTAGGTGGCCTGATAGGTTTAAGAATAGTTTTTGCTGTGCTTTCTATAGTGAATAGAGTTAGGCAGGGATACTCACCATTATCATTTCAGACCCACCTCCCAGTCAGGAGGGAACCCGACAGGCCCGAAGGAACCGAAGAAGAAGGTGGAGAGAGAGGCAACGACAGATCCATTCGATTAGTGCATGGATTCTTACCACTCATCTGGGACGATCTACGGAGCCTGTGCCTCTTCAGCTACCACCGCTTGAGAGACTTACTCTTGATTGTAACGAGGATTGTGGAACTTCTGGGACGCAGGGGGTGGGAAGTCCTCAAGTATTGGTGGAATCTCCTACAGTATTGGAGTCAGGAGCTAAAGAATAGTGCTGTTAGCTTGCTTGATACTATAGCTATCGCAGTAGCTGAGGGGACAGATAGGGTTGTAGAAGTAGTGCAAAGAATTTTTAGAGCTTTTCTCCACATACCTACAAGAATCAGACAGGGCTTGGAAAGAGCTTTGTTATAA

>C.C.B.TT31P.Trinidad.100900.2812

ATGAGAGTGAAGGAGACCAAGAGGAATTGGCAGCACTTGTGGAAATGGGGCACGATGCTCCTTGGGATGTTAATGATCTGTAGTGCTGCAGAAAATTTGTGGGTCACAGTCTATTATGGGGTACCTGTATGGAAAGAAGCGACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGATACAGAGGTACATAATGTCTGGGCCACACATGCCTGTGTACCCACAGACCCCGACCCACAAGAAGTAGTATTGGAAAATGTGACAGAAAATTTTAACATGTGGAAAAATAACATGGTAGAACAGATGCAGGAGGATATAATCAGTTTATGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGTGTTACTTTAAATTGCACTGATGAGTTGAATAATAGTAATGGTACTAGGGTTAATATCACTGACAAAGGAGAAATAAAAAACTGCTCTTTCAATGTCACCACAGCAATAAGAGATAAGGTGCAAAAAACATATGCATTGTTTTATAGACTTGATGTAGTACCAATAGATGATAAGCATGATAATAGTAGCAGTAATAATAGTAGCAGGAAATATAGATTGATAAATTGTAATACCTCAGTCATCACACAGGCCTGTCCAAAGGTATCCTTTGAACCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGCTTCTAAAATGTAATGATAAGAAGTTCAATGGAACAGGACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAAACCAGTAGTGTCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGAAAACTTCACAAACAATGCTAAAACCATAATAGTACATCTGAATAACTCTGTAGTAATTAATTGTACAAGACCTAACAACAATACAAGAAAAAGTGTACATATAGGACCAGGGAAGGTATTTTATGCAGGAGAAATAATAGGAGATATAAGACAAGCACATTGTAACCTTAGTAGTACAAACTGGAATAACACTTTAAAACAGATAGTTATAAAATTAAGAGAACAATTTGGGAATAAAACAATAAGCTTTCATCAATCCTCAGGAGGGGATCCAGAAATTGTAATGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATACAACAAAACTGTTTAATAGTACTTGGAGTATTAATGGTACTTGGAAGGGTACTACAGAGTCAAATGACACTACTATCACACTCCCATGCAAAATAAAACAAATTATAAACATGTGGCAGGAAGTAGGCAAAGCAATGTATGCCCCTCCCATTAGAGGACAAATTAAATGTTCATCAAATATTACAGGATTACTATTAACAAGAGACGGTGGTCCGAATGACACCACCGAGACCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAATATAAAGTAGTACAAATTGAACCACTAGGAATAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGAACAATAGGAGCTATGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGCGCAGCATCAATAACGCTGACGGTACAGGCCAGACTATTATTGTCTGGTATAGTGCAACAGCAGAACAATCTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCATGGTCTGGGGCATCAAACAGCTCCAGGCAAGAGTCCTGGCTGTGGAAAGATACCTAAGGGATCAACAGCTCCTGGGGATTTGGGGTTGCTCTGGAAAACTCATTTGCACCACTACTGTGCCTTGGAACGCTAGTTGGAGTAATAAATCTCATGATGATATTTGGAATAACATGACCTGGATGCAGTGGGATAGGGAAATTAATAATTACACAAACTACATATACACCTTACTTGAAGATGCGCAGTACCAGCAAGAAAAGAATGAACACGAATTATTAGAATTGGATAAGTGGGCAAGTTTGTGGAATTGGTTTGACATATCAAACTGGCTGTGGTATATAAAAATATTCATAATGATAGTAGGTGGCCTGATAGGTTTAAGAATAGTTTTTGCTGTGCTTTCTATAGTGAATAGAGTTAGGCAGGGATACTCACCATTATCATTTCAGACCCACCTCCCAGTCAGGAGGGAACCCGACAGGCCCGAAGGAACCGAAGAAGAAGGTGGAGAGAGAGGCAACGACAGATCCATTCGATTAGTGCATGGATTCTTACCACTCATCTGGGACGATCTACGGAGCCTGTGCCTCTTCAGCTACCACCGCTTGAGAGACTTACTCTTGATTGTAACGAGGATTGTGGAACTTCTGGGACGCAGGGGGTGGGAAGTCCTCAAGTATTGGTGGAATCTCCTACAGTATTGGAGTCAGGAGCTAAAGAATAGTGCTGTTAGCTTGCTTGATACTATAGCTATCGCAGTAGCTGAGGGGACAGATAGGGTTGTAGAAGTAGTGCAAAGAATTTTTAGAGCTTTTCTCCACATACCTACAAGAATCAGACAGGGCTTGGAAAGAGCTTTGTTATAA

