Multiple Sequence Alignment

Part 1 - how to use ClustalW / ClustalX
One of the most used global alignment program is the "Clustal" package. You can find it in two variants: ClustalW (command driven) and ClustalX that has a graphical interface. Typical use of ClustalX is in an interactive manner and ClustalW in scripting and batch runs. The algorithm is exactly the same for both programs and the resulting alignment output is also identical.
ClustalW/ClustalX is free to use both as an online resource on the web and as downloadable to Unix, Macintosh and Windows. In this exercise we will use an online version at EBI
http://www.ebi.ac.uk/clustalw/
1.Now we shall look at a set of alpha-globin genes from a number of different animals. The first exercise is to construct an useable dataset. Below you can find a list of GenBank IDs that contains the sequences we shall use (some of them contains multiple genes)

GenBank: http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Nucleotide
AB001981
X01831
J00923
J00043
J00044
X01086
X07053
AF098919
2.The file is also available here:  Globin_MSA.fasta
◦Open a text-editor (Notepad on Windows) and place the sequences we shall gather in this FASTA file and name the sequences with understandable names. For example:

>goat_alpha_globin_II
ATGGTGCTGTCTGCCGCCGACAAGTCCAATGTCAAGGCCGCCTGGGGCAAGGTTGGCAGCAACGCTGGAG
CTTATGGCGCAGAGGCTCTGGAGAGGATGTTCCTGAGCTTCCCCACCACCAAGACCTACTTCCCCCACTT
CGACCTGAGCCACGGCTCGGCCCAGGTCAAGGGCCACGGCGAGAAGGTGGCCGCCGCGCTGACCAAAGCG
GTGGGCCACCTGGACGACCTGCCCGGTACTCTGTCTGATCTGAGTGACCTGCACGCCCACAAGCTGCGTG
TGGACCCGGTCAACTTTAAGCTTCTGAGCCACTCCCTGCTGGTGACCCTGGCCTGCCACCACCCCAGTGA
TTTCACCCCCGCGGTCCACGCCTCCCTGGACAAGTTCTTGGCCAACGTGAGCACCGTGCTGACCTCCAAA
TACCGTTAA
◦For each GenBank entry in the list above, find the genes (CDS) coding for alpha-globin. We shall use the DNA sequence of the CDS entry and to get it in FASTA format you should use the "Display" drop down list at the webpage.
◦Copy the DNA sequences to your text editor as you look them in Entrez. Give them a proper name where you annotate which organism they are from and what type of alpha-globin it is. 
2.Go to EBIs ClustalW web server (link at top) and either paste the sequence or upload the entire file of DNA sequences. Run the ClustalW with default parameters, it will automatically find out if it is peptide or nucleotide sequences. 
◦The only output from ClustalW is text in files and the graphics is added at EBI's web page. 
◦The output is divided in four sections: 1) Score table 2) Alignment 3) Guide tree 4) Cladogram
◦"Score table" gives an overview of the pairwise alignments that has been used to design the guide tree
◦"Alignment" shows the actual alignment, the stars ("*") shows the positions that has been perfectly preserved between the species (genes). How many perfectly preserved sections of at least 12 bases can you find?
◦The "Guide Tree" shows a graphical representation of the relative distances between the sequences. Note: This is NOT a proper phylogenetic tree of the sequences but only a rough estimate to guide the multiple alignment order. Try to shift between cladogram view and phylogram view at the webpage. A cladogram only depicts the order between the sequences in the tree. A phylogram also contains the distances of evolution between the sequences.
1.How many clusters of sequences are there (look at the phylogram)
2.Are there "natural" order of the placement of sequences? Or are they mixed in different ways?
3.Does it seems like alpha-A and alpha-D are close or distant related sequece vise?
4.And what about alpha-1 and alpha-2
◦It can be hard get a complete picture of the DNA sequences by just looking at the raw text. Press the button "Start Jalview" to get a graphical view of the alignment. Here it is possible to see conserved areas, sequence deletions and inclusions. Skim through the alignment and notice different colours of the nucleotides and the consensus line at the bottom.
3.Change the sequences to peptides and construct a new alignment 
Link: http://www.cbs.dtu.dk/services/VirtualRibosome/.
◦Check the result from the "Guide trees" section - do you get the same result as last time?
Nucleotide sequences will only reliably align if they are very similar to each other.
◦Look at the alignment
▪How many perfect preserved sections can you find of length greater or equal to 5 amino acids?
◦Use "JalView" to watch the alignment
▪Notice that the colouring now groups amino acids in colors by chemical character.
▪Notice also that conservation score and quality score for each position is calculated.
4. New Dataset: Insulin. The FASTA below contains genes for insulin from a number of different organisms.
>U00659.CDS.1_UTR+spliced
ATGGCCCTGTGGACACGCCTGGTGCCCCTGCTGGCCCTGCTGGCACTCTGGGCCCCCGCC
CCGGCCCACGCCTTCGTCAACCAGCACCTGTGCGGCTCCCACCTGGTGGAGGCGCTGTAC
CTGGTGTGCGGAGAGCGCGGCTTCTTCTACACGCCCAAGGCCCGCCGGGAGGTGGAGGGC
CCCCAGGTGGGGGCGCTGGAGCTGGCCGGAGGCCCCGGCGCGGGTGGCCTGGAGGGGCCC
CCGCAGAAGCGTGGCATCGTGGAGCAGTGCTGCGCCGGCGTCTGCTCTCTCTACCAGCTG
GAGAACTACTGTAACTAG
>AY044828.CDS.2_UTR+spliced
ATGGCCCTGTGGACGCGCCTCCTGCCCCTGCTGGCCCTGCTGGCCCTCTGGGCGCCCGCC
CCGGCCCAGGCCTTCGTGAACCAGCACCTGTGCGGCTCCCACCTGGTGGAGGCGCTGTAC
CTGGTGTGCGGGGAGCGCGGCTTCTTCTACACGCCCAAGGCCCGTCGGGAGGCGGAGAAC
CCTCAGGCAGGTGCCGTGGAGCTGGGCGGAGGCCTGGGCGGCCTGCAGGCCCTGGCGCTG
GAGGGGCCCCCGCAGAAGCGTGGCATCGTGGAGCAGTGCTGCACCAGCATCTGTTCCCTC
TACCAGCTGGAGAACTACTGCAACTAG
>AY242098.CDS.2_UTR+spliced
ATGGCCCTGTGGACGCGCCTCCTGCCCCTGCTGGCCCTGCTGGCCCTCTGGGCGCCCGCC
CCGGCCCAGGCCTTCGTGAACCAGCACCTGTGCGGCTCCCACCTGGTGGAGGCGCTGTAC
CTGGTGTGCGGGGAGCGCGGCTTCTTCTACACGCCCAAGGCCCGTCGGGAGGCGGAGAAC
CCTCAGGCAGGTGCCGTGGAGCTGGGCGGAGGCCTGGGCGGCCTGCAGGCCCTGGCGCTG
GAGGGGCCCCCGCAGAAGCGTGGCATCGTGGAGCAGTGCTGCACCAGCATCTGTTCCCTC
TACCAGCTGGAGAACTACTGCAACTAG
>AY242100.CDS.2_UTR+spliced
ATGGCCCTGTGGACGCGCCTCCTGCCCCTGCTGGCCCTGCTGGCGCTCTGGGCGCCCGCC
CCGGCCCAGGCCTTCGTGAACCAGCACCTGTGCGGCTCCCACCTGGTGGAGGCGCTGTAC
CTGGTGTGCGGGGAGCGCGGCTTCTTCTACACGCCCAAGGCCCGTCGGGAGGCGGAGAAC
CCTCAGGCAGGTGCCGTGGAGCTGGGCGGAGGCCTGGGCGGCCTGCAGGCCCTGGCGCTG
GAGGGGCCCCCGCAGAAGCGTGGCATCGTGGAGCAGTGCTGCACCAGCATCTGTTCCCTC
TACCAGCTGGAGAACTACTGCAACTAG
>AY242101.CDS.2_UTR+spliced
ATGGCCCTGTGGACGCGCCTCCTGCCCCTGCTGGCCCTGCTGGCGCTCTGGGCGCCCGCC
CCGGCCCAGGCCTTCGTGAACCAGCACCTGTGCGGCTCCCACCTGGTGGAGGCGCTGTAC
CTGGTGTGCGGGGAGCGCGGCTTCTTCTACACGCCCAAGGCCCGTCGGGAGGCGGAGAAC
CCTCAGGCAGGTGCCGTGGAGCTGGGCGGAGGCCTGGGCGGCCTGCAGGCCCTGGCGCTG
GAGGGGCCCCCGCAGAAGCGTGGCATCGTGGAGCAGTGCTGCACCAGCATCTGTTCCCTC
TACCAGCTGGAGAACTACTGCAACTAG
>AY242109.CDS.1_UTR+spliced
ATGGCCCTGTGGACGCGCCTCCTGCCCCTGCTGGCCCTGCTGGCGCTCTGGGCGCCCGCC
CCGGCCCAGGCCTTCGTGAACCAGCACCTGTGCGGCTCCCACCTGGTGGAGGCGCTGTAC
CTGGTGTGCGGGGAGCGCGGCTTCTTCTACACGCCCAAGGCCCGTCGGGAGGCGGAGAAC
CCTCAGGCAGGTGCCGTGGAGCTGGGCGGAGGCCTGGGCGGCCTGCAGGCCCTGGCGCTG
GAGGGGCCCCCGCAGAAGCGTGGCATCGTAGAGCAGTGCTGCACCAGCATCTGTTCCCTC
TACCAGCTGGAGAACTACTGCAACTAG
>V00179.CDS.1_UTR+spliced
ATGGCCCTCTGGATGCGCCTCCTGCCCCTGCTGGCCCTGCTGGCCCTCTGGGCGCCCGCG
CCCACCCGAGCCTTCGTTAACCAGCACCTGTGTGGCTCCCACCTGGTAGAGGCTCTGTAC
CTGGTGTGCGGGGAGCGCGGCTTCTTCTACACGCCTAAGGCCCGCAGGGAGGTGGAGGAC
CTGCAGGTGAGGGACGTGGAGCTGGCCGGGGCGCCTGGCGAGGGCGGCCTGCAGCCCCTG
GCCCTGGAGGGGGCCCTGCAGAAGCGAGGCATCGTGGAGCAGTGCTGCACCAGCATCTGC
TCCCTCTACCAGCTGGAGAATTACTGCAACTAG
>J02989.CDS.1_UTR+spliced
ATGGCCCTGTGGATGCACCTCCTGCCCCTGCTGGCGCTGCTGGCCCTCTGGGGACCCGAG
CCAGCCCCGGCCTTTGTGAACCAGCACCTGTGCGGCCCCCACCTGGTGGAAGCCCTCTAC
CTGGTGTGCGGGGAGCGAGGTTTCTTCTACGCACCCAAGACCCGCCGGGAGGCGGAGGAC
CTGCAGGTGGGGCAGGTGGAGCTGGGTGGGGGCTCTATCACGGGCAGCCTGCCACCCTTG
GAGGGTCCCATGCAGAAGCGTGGCGTCGTGGATCAGTGCTGCACCAGCATCTGCTCCCTC
TACCAGCTGCAGAACTACTGCAACTAG
>AY138590.CDS.1_UTR+spliced
ATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGCGCTGCTGGCCCTCTGGGGACCTGAC
CCAGCCGCAGCCTTTGTGAACCAACACCTGTGCGGCTCACACCTGGTGGAAGCTCTCTAC
CTAGTGTGCGGGGAACGAGGCTTCTTCTACACACCCAAGACCCGCCGGGAGGCAGAGGAC
CTGCAGGTGGGGCAGGTGGAGCTGGGCGGGGGCCCTGGTGCAGGCAGCCTGCAGCCCTTG
GCCCTGGAGGGGTCCCTGCAGAAGCGTGGCATTGTGGAACAATGCTGTACCAGCATCTGC
TCCCTCTACCAGCTGGAGAACTACTGCAACTAG
>X61092.CDS.1_UTR+spliced
ATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGCGCTGCTGGCCCTCTGGGGACCTGAC
CCGGTCCCGGCCTTTGTGAACCAGCACCTGTGCGGCTCCCACCTGGTGGAAGCCCTCTAC
CTGGTGTGCGGGGAGCGAGGCTTCTTCTACACGCCCAAGACCCGCCGGGAGGCAGAGGAC
CCGCAGGTGGGGCAGGTAGAGCTGGGCGGGGGCCCTGGCGCAGGCAGCCTGCAGCCCTTG
GCGCTGGAGGGGTCCCTGCAGAAGCGCGGCATCGTGGAGCAGTGCTGTACCAGCATCTGC
TCCCTCTACCAGCTGGAGAACTACTGCAACTAG
>J00265.CDS.1_UTR+spliced
ATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGCGCTGCTGGCCCTCTGGGGACCTGAC
CCAGCCGCAGCCTTTGTGAACCAACACCTGTGCGGCTCACACCTGGTGGAAGCTCTCTAC
CTAGTGTGCGGGGAACGAGGCTTCTTCTACACACCCAAGACCCGCCGGGAGGCAGAGGAC
CTGCAGGTGGGGCAGGTGGAGCTGGGCGGGGGCCCTGGTGCAGGCAGCCTGCAGCCCTTG
GCCCTGGAGGGGTCCCTGCAGAAGCGTGGCATTGTGGAACAATGCTGTACCAGCATCTGC
TCCCTCTACCAGCTGGAGAACTACTGCAACTAG
>X61089.CDS.1_UTR+spliced
ATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGTGCTGCTGGCCCTCTGGGGACCTGAC
CCAGCCTCGGCCTTTGTGAACCAACACCTGTGCGGCTCCCACCTGGTGGAAGCTCTCTAC
CTAGTGTGCGGGGAACGAGGCTTCTTCTACACACCCAAGACCCGCCGGGAGGCAGAGGAC
CTGCAGGTGGGGCAGGTGGAGCTGGGCGGGGGCCCTGGTGCAGGCAGCCTGCAGCCCTTG
GCCCTGGAGGGGTCCCTGCAGAAGCGTGGTATCGTGGAACAATGCTGTACCAGCATCTGC
TCCCTCTACCAGCTGGAGAACTACTGCAACTAG
>K02233.CDS.1_UTR+spliced
ATGGCTCTGTGGATGCATCTCCTCACCGTGCTGGCCCTGCTGGCCCTCTGGGGGCCCAAC
ACTAATCAGGCCTTTGTCAGCCGGCATCTGTGCGGCTCCAACTTAGTGGAGACATTGTAT
TCAGTGTGTCAGGATGATGGCTTCTTCTATATACCCAAGGACCGTCGGGAGCTAGAGGAC
CCACAGGTGGAGCAGACAGAACTGGGCATGGGCCTGGGGGCAGGTGGACTACAGCCCTTG
GCACTGGAGATGGCACTACAGAAGCGTGGCATTGTGGATCAGTGCTGTACTGGCACCTGC
ACACGCCACCAGCTGCAGAGCTACTGCAACTAG
>X04725.CDS.1_UTR+spliced
ATGGCCCTGTTGGTGCACTTCCTACCCCTGCTGGCCCTGCTTGCCCTCTGGGAGCCCAAA
CCCACCCAGGCTTTTGTCAAACAGCATCTTTGTGGTCCCCACCTGGTAGAGGCTCTCTAC
CTGGTGTGTGGGGAGCGTGGCTTCTTCTACACACCCAAGTCCCGCCGTGAAGTGGAGGAC
CCACAAGTGGAACAACTGGAGCTGGGAGGAAGCCCCGGGGACCTTCAGACCTTGGCGTTG
GAGGTGGCCCGGCAGAAGCGTGGCATTGTGGATCAGTGCTGCACCAGCATCTGCTCCCTC
TACCAGCTGGAGAACTACTGCAACTAA
>AY438372.CDS.1_UTR+spliced
ATGGCTCTCTGGATCCGATCACTGCCTCTTCTGGCTCTCCTTGTCTTTTCTGGCCCTGGA
ACCAGCTATGCAGCTGCCAACCAGCACCTCTGTGGCTCCCACTTGGTGGAGGCTCTCTAC
CTGGTGTGTGGAGAGCGTGGCTTCTTCTACTCCCCCAAAGCCCGACGGGATGTCGAGCAG
CCCCTAGTGAGCAGTCCCTTGCGTGGCGAGGCAGGAGTGCTGCCTTTCCAGCAGGAGGAA
TACGAGAAAGTCAAGCGAGGGATTGTTGAGCAATGCTGCCATAACACGTGTTCCCTCTAC
CAACTGGAGAACTACTGCAACTAG

◦The fasta file is generated automatically and is not very informative when it comes to naming. The first part is to find out which organism they are from. Look them up in GenBank and construct a new FASTA file with names that tells where the gene comes from and still contains the GenBank ID. For example: the first entry is U00659 and is changed into:
>Sheep_U00659
ATGGCCCTGTGGACACGCCTGGTGCCCCTGCTGGCCCTGCTGGCACTCTGGGCCCCCGCC
CCGGCCCACGCCTTCGTCAACCAGCACCTGTGCGGCTCCCACCTGGTGGAGGCGCTGTAC
CTGGTGTGCGGAGAGCGCGGCTTCTTCTACACGCCCAAGGCCCGCCGGGAGGTGGAGGGC
CCCCAGGTGGGGGCGCTGGAGCTGGCCGGAGGCCCCGGCGCGGGTGGCCTGGAGGGGCCC
CCGCAGAAGCGTGGCATCGTGGAGCAGTGCTGCGCCGGCGTCTGCTCTCTCTACCAGCTG
GAGAACTACTGTAACTAG
◦Notice: As you probably already have noticed, the file contains redundant sequences. Just let all entries be contained in the file - a multiple alignment is a good check whether the sequences really is closely related sequence vise and can eventually be deleted at a later stage.

Generate a multiple alignment at DNA level.
◦Skim through the alignment as raw text and with JalView - is there deletions or insertions that is not a multiple of three and therefore not a full codon?
◦Which sequence differ most from the others if you judge just by the naked eye, for example with JalView? Is this meaningful from a taxonomic point of view. (i.e. are all animals mammals) ?
◦Note the difference between cladogram an phylogram now that we have redundant sequences. Can you deduce which sequences from our dataset that can be deleted without impact on the final result. (i.e. which taxa has a distance of 0 in length)
◦Keep the window with the DNA alignment open - we shall soon use it!
Generate a multiple alignment at peptide level
◦As before, look through the alignment. Look at the gaps, this time (of course) gaps are between codons. Test to align by hand in the DNA level guided by the peptide alignment. As can be seen, aligning at DNA level can give erroneous result that can be avoided if DNA instead are interpreted as peptides
◦Take a look at the guide tree again as a phylogram: Which sequences can be deleted now without severe loss of information? Is it more or less than before?


Part 2 - RevTrans
1.At last we shall look at how you can combine knowledge about DNA and proteins in a multiple alignment (read RevTrans.pdf). We shall also try to use local optimized alignment programs: Dialign2 / DialignT.

Start to read the RevTrans.pdf, it is easy reading. The article explains the concept of mapping DNA sequences to peptides in order to optimize DNA alignment guided by the translation to peptides.

Note that Dialign try to find which positions it consider as aligned (UPPERCASE) and which positions it has left behid just "as is" (lowercase). Clustal has the same scheme.

As dataset this time we shall use insulin-set again, un-redundant and short names:
>Sheep
ATGGCCCTGTGGACACGCCTGGTGCCCCTGCTGGCCCTGCTGGCACTCTGGGCCCCCGCC
CCGGCCCACGCCTTCGTCAACCAGCACCTGTGCGGCTCCCACCTGGTGGAGGCGCTGTAC
CTGGTGTGCGGAGAGCGCGGCTTCTTCTACACGCCCAAGGCCCGCCGGGAGGTGGAGGGC
CCCCAGGTGGGGGCGCTGGAGCTGGCCGGAGGCCCCGGCGCGGGTGGCCTGGAGGGGCCC
CCGCAGAAGCGTGGCATCGTGGAGCAGTGCTGCGCCGGCGTCTGCTCTCTCTACCAGCTG
GAGAACTACTGTAACTAG
>Pig
ATGGCCCTGTGGACGCGCCTCCTGCCCCTGCTGGCCCTGCTGGCCCTCTGGGCGCCCGCC
CCGGCCCAGGCCTTCGTGAACCAGCACCTGTGCGGCTCCCACCTGGTGGAGGCGCTGTAC
CTGGTGTGCGGGGAGCGCGGCTTCTTCTACACGCCCAAGGCCCGTCGGGAGGCGGAGAAC
CCTCAGGCAGGTGCCGTGGAGCTGGGCGGAGGCCTGGGCGGCCTGCAGGCCCTGGCGCTG
GAGGGGCCCCCGCAGAAGCGTGGCATCGTGGAGCAGTGCTGCACCAGCATCTGTTCCCTC
TACCAGCTGGAGAACTACTGCAACTAG
>Dog
ATGGCCCTCTGGATGCGCCTCCTGCCCCTGCTGGCCCTGCTGGCCCTCTGGGCGCCCGCG
CCCACCCGAGCCTTCGTTAACCAGCACCTGTGTGGCTCCCACCTGGTAGAGGCTCTGTAC
CTGGTGTGCGGGGAGCGCGGCTTCTTCTACACGCCTAAGGCCCGCAGGGAGGTGGAGGAC
CTGCAGGTGAGGGACGTGGAGCTGGCCGGGGCGCCTGGCGAGGGCGGCCTGCAGCCCCTG
GCCCTGGAGGGGGCCCTGCAGAAGCGAGGCATCGTGGAGCAGTGCTGCACCAGCATCTGC
TCCCTCTACCAGCTGGAGAATTACTGCAACTAG
>OwlMonkey
ATGGCCCTGTGGATGCACCTCCTGCCCCTGCTGGCGCTGCTGGCCCTCTGGGGACCCGAG
CCAGCCCCGGCCTTTGTGAACCAGCACCTGTGCGGCCCCCACCTGGTGGAAGCCCTCTAC
CTGGTGTGCGGGGAGCGAGGTTTCTTCTACGCACCCAAGACCCGCCGGGAGGCGGAGGAC
CTGCAGGTGGGGCAGGTGGAGCTGGGTGGGGGCTCTATCACGGGCAGCCTGCCACCCTTG
GAGGGTCCCATGCAGAAGCGTGGCGTCGTGGATCAGTGCTGCACCAGCATCTGCTCCCTC
TACCAGCTGCAGAACTACTGCAACTAG
>Human
ATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGCGCTGCTGGCCCTCTGGGGACCTGAC
CCAGCCGCAGCCTTTGTGAACCAACACCTGTGCGGCTCACACCTGGTGGAAGCTCTCTAC
CTAGTGTGCGGGGAACGAGGCTTCTTCTACACACCCAAGACCCGCCGGGAGGCAGAGGAC
CTGCAGGTGGGGCAGGTGGAGCTGGGCGGGGGCCCTGGTGCAGGCAGCCTGCAGCCCTTG
GCCCTGGAGGGGTCCCTGCAGAAGCGTGGCATTGTGGAACAATGCTGTACCAGCATCTGC
TCCCTCTACCAGCTGGAGAACTACTGCAACTAG
>GreenMonkey
ATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGCGCTGCTGGCCCTCTGGGGACCTGAC
CCGGTCCCGGCCTTTGTGAACCAGCACCTGTGCGGCTCCCACCTGGTGGAAGCCCTCTAC
CTGGTGTGCGGGGAGCGAGGCTTCTTCTACACGCCCAAGACCCGCCGGGAGGCAGAGGAC
CCGCAGGTGGGGCAGGTAGAGCTGGGCGGGGGCCCTGGCGCAGGCAGCCTGCAGCCCTTG
GCGCTGGAGGGGTCCCTGCAGAAGCGCGGCATCGTGGAGCAGTGCTGTACCAGCATCTGC
TCCCTCTACCAGCTGGAGAACTACTGCAACTAG
>Chimp
ATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGTGCTGCTGGCCCTCTGGGGACCTGAC
CCAGCCTCGGCCTTTGTGAACCAACACCTGTGCGGCTCCCACCTGGTGGAAGCTCTCTAC
CTAGTGTGCGGGGAACGAGGCTTCTTCTACACACCCAAGACCCGCCGGGAGGCAGAGGAC
CTGCAGGTGGGGCAGGTGGAGCTGGGCGGGGGCCCTGGTGCAGGCAGCCTGCAGCCCTTG
GCCCTGGAGGGGTCCCTGCAGAAGCGTGGTATCGTGGAACAATGCTGTACCAGCATCTGC
TCCCTCTACCAGCTGGAGAACTACTGCAACTAG
>GuineaPig
ATGGCTCTGTGGATGCATCTCCTCACCGTGCTGGCCCTGCTGGCCCTCTGGGGGCCCAAC
ACTAATCAGGCCTTTGTCAGCCGGCATCTGTGCGGCTCCAACTTAGTGGAGACATTGTAT
TCAGTGTGTCAGGATGATGGCTTCTTCTATATACCCAAGGACCGTCGGGAGCTAGAGGAC
CCACAGGTGGAGCAGACAGAACTGGGCATGGGCCTGGGGGCAGGTGGACTACAGCCCTTG
GCACTGGAGATGGCACTACAGAAGCGTGGCATTGTGGATCAGTGCTGTACTGGCACCTGC
ACACGCCACCAGCTGCAGAGCTACTGCAACTAG
>Mouse
ATGGCCCTGTTGGTGCACTTCCTACCCCTGCTGGCCCTGCTTGCCCTCTGGGAGCCCAAA
CCCACCCAGGCTTTTGTCAAACAGCATCTTTGTGGTCCCCACCTGGTAGAGGCTCTCTAC
CTGGTGTGTGGGGAGCGTGGCTTCTTCTACACACCCAAGTCCCGCCGTGAAGTGGAGGAC
CCACAAGTGGAACAACTGGAGCTGGGAGGAAGCCCCGGGGACCTTCAGACCTTGGCGTTG
GAGGTGGCCCGGCAGAAGCGTGGCATTGTGGATCAGTGCTGCACCAGCATCTGCTCCCTC
TACCAGCTGGAGAACTACTGCAACTAA
>Chicken
ATGGCTCTCTGGATCCGATCACTGCCTCTTCTGGCTCTCCTTGTCTTTTCTGGCCCTGGA
ACCAGCTATGCAGCTGCCAACCAGCACCTCTGTGGCTCCCACTTGGTGGAGGCTCTCTAC
CTGGTGTGTGGAGAGCGTGGCTTCTTCTACTCCCCCAAAGCCCGACGGGATGTCGAGCAG
CCCCTAGTGAGCAGTCCCTTGCGTGGCGAGGCAGGAGTGCTGCCTTTCCAGCAGGAGGAA
TACGAGAAAGTCAAGCGAGGGATTGTTGAGCAATGCTGCCATAACACGTGTTCCCTCTAC
CAACTGGAGAACTACTGCAACTAG

       Go to the RevTrans server at: http://www.cbs.dtu.dk/services/RevTrans/

Note the choice you have between different translation matrices. 
◦Submit the sequences with default settings.
◦Look at the alignment
▪What about the length of gaps - are the gathered in codon triplets?

