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Practical excercises
The aim of these practical exercises is to demonstrate how sequence data obtained during the laboratory work can be analysed. Sequences will be studied first with Chromas in order to assess their quality and correct them if necessary. BioEdit is then used to form a consensus sequence and to align sequences. Additional sequences are obtained from the GenBank. Finally, PHYLIP is used to analyse the aligned matrix dataset.
The programs (Chromas, BioEdit, TreeView and Phylip) can be found from filder Courses. You have to install them first on your computer and then refresh the window. Install the programs into c:\data\
Exercise 1. Check the sequence quality with Chromas and build a consensus sequence in BioEdit
1.1. Open the sequences in Chromas.
1.2. Check the sequence quality and correct the sequence if necessary.

1.3. Save in Fasta format in Desktop.
1.4. Open the sequences in BioEdit

Exercise 2. Use GenBank to find sequences

2.1. Go to GenBank in http://www.ncbi.nlm.nih.gov/
2.2. Go to BLAST in the upper part of the page.
2.3. Choose Nucleotide BLAST under Nucleotide.
2.4. Copy your own sequence in Fasta format into the Search-window

An example of Fasta format:

>Saxifraganivalis
AGTCTCTGTGTTATACCACAGGATACCAGATTTCTCGGGCTCGCGGCTTTTATATAACACAAGAGGGCTCTTTCTCGGCCTTTATACACCCAGAGAGGGGCGCCTCTCTTCTCTCGGCGCTTATAACACCATATTCTCTTAGAGGGCGCTAGACCTCGACACCTG

2.5.  BLAST → Format → Wait for the answer.

2.6.  The opening window shows you the sequences that most closely resemble your own sequence. Write down the three most closely associated with your own sequence.

Exercise 3. Get additional sequences from the GenBank
3.1. Go to GenBank.
3.2. Choose “Search Nucleotide for xxx” (Your sequence ID-number) → GO. You can also search for several sequences by adding sequence ID-numbers in the query “Search Nucleotide for xxx OR yyyy OR zzzz” etc.
Find the following sequences:

AY354306    (Saxifraga oppositifolia subsp. oppositifolia; Iceland, Reykjavik)

AY354303    (S. oppositifolia subsp. oppositifolia; Austria, Salzburg)
AY354302    (S. oppositifolia subsp. oppositifolia; Italy, Dolomites)
AY354301    (S. oppositifolia subsp. oppositifolia; Spain, Sierra Nevada)
AY354298    (S.oppositifolia subsp. oppositifolia; Spain, Cantabrian range)
AY354297    (S. oppositifolia subsp. oppositifolia; Spain, Pyrenees)
AY354300    (S. oppositifolia subsp. paradoxa; Spain, N. Pyrenees)

AY354299    (S. oppositifolia subsp. paradoxa; Spain, S. Pyrenees)

AF504544     (Saxifraga oppositifolia subsp. smalliana; Alaska, Seward Peninsula)
AF502089     (S. oppositifolia subsp. ?, Alaska, Yokon)

AY231367     (outgroup = Saxifraga mertensiana)
3.3. After finding the sequences choose Display FASTA and the program displays the sequences in Fasta format. Copy them into Notepad (Not into MS WORD!!!).

3.4. Remove all the extra text from the file, see an example below. On the first line there should be only sign > and species name with maximum of 10 characters. The sequence data starts directly from the next line.

An example:

>Species 1

AATTGGCGATAGCTCGGAGTCTCGGATATGGCGCCTTATAAGGCGCGCTTATAGAGCTCTCTGGTTAACACGGTCTC

>Species 2

AAGTCCTCGTATAGGCACATTAGATCTTCGCTTCGCTTAATACAGGATACATTCGTTCGGCTCGCGTATATGGCGCTT

>Species 3

AAGTGGTCTCGGACAGTCTCTTTAGAGAAAATCGCTTCGCTTTATTAGACACATCGGCGCTTCGCGCGCGAGAGTTAT
Etc.

3.5. Add your own sequence in the end of the dataset in Fasta format. Save the file in txt-format (for example Kirsi.txt).

Exercise 4. Align the sequences in BioEdit
4.1. Open the BoEdit program.
4.2. Open you own file in BioEdit (File → Open).

4.3. Try to align your sequences first manually. You can move sequences after selecting Select/slide

4.4. Use ClustalW to align the sequences: Choose Accessory applications → Clustal Multiple Alignment → Full Multiple Alignment (Remove from the options Bootstrap NJ Tree) → Run ClustalW

4.5. ClustalW will align the sequences. You can check the alignment and change it if you want. When you are happy with the alignment, save it in Phylip 4 format (*.phy). File → Save as → Save as type Phylip 4 (For example Kirsi.phy).
Exercise 5. Build a tree in PHYLIP
5.1. Open the file you saved in Phylip 4 format in Notepad. The Phylip file is always in the same format. On the first line you can see the number o species and how many nucletotides are included in the analyses. The sequence data is on the next lines. The first 10 letters identify the sample. Phylip is strict about the correct format, so no extra characters are accepted!
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Saxnivalis   GGTCTCGGGATAAAGGTTC   TCCCGCTTCTCGGGCTCTCTA   ATAAA

Saxstellari   ------------------ATAAAGGTTC   TCCCGCTTCTCGGGCTCTCTA   ATAAA
Saxfoliolo   GGTCTCGGGATAAAGGTTC  TCCCGCTTCTCGGGCTCTCTA    ATAAA
Saxhirculu   GGTCTCGGGATAAAGGTTC  TCCCGCTTCTCGGGCTCTCTA   ATAAA
Saxtridact    ----------------GATAAAGGTTC  TCCCGCTTCTCGGGCTCTCTA    ATAAA
Saxaizoide   --------TCGGGATAAAGGTTC  TCCCGCTTCTCGGGCTCTCTA   ATAAA
5.2. Open up file c:\data\phylip\exe. You can now see the different PHYLIP-programs.
5.2. Copy your aligned datafile into the PHYLIP-file (c:\data\phylip\exe)

5.3. Analyse your dataset first with dnapar-program. the program will perform a parsimony analyses to the data. Change the option into “yes”in option  J “Randomize input order of sequences” and use 10 repeats. (number of times to jumble). Use 1201 as random number seed.
5.4. The results will appear as an outtree and an outfile in the end of the c:\data\phylip\exe-file. Change the names of these files.

5.5. Use Treeview to visualize the parsimony tree. The tree will open in cladogram-format but you can change its structure into radial tree, rectangular cladogram or phylogram. These options will change only the graphic presentation of the tree. You can print the tree or export it to other programs.
Exercise 6. Use the bootstrap-method to assess tree reliability
6.1. Open the Seqboot program in c:\data\phylip\exe. Use the original aligned dataset in this exercise. Change the assumptions of the program so that it performs 100 replications (Options M or R).
6.2.  Seqboot will produce an outfile in the c:\data\phylip\exe-file. Change the name of this outfile into infile (the next program will always use this file and does not ask you on the next phase which file to use). 
6.3. Run  Dnapars program. Option M has to be changes so that the program uses the whole dataset created in the previous step (Multiple datasets → D → 100). Use 1501 as the random number seed.

6.4. Change the name of the outtree file into intree. Delete infile and outfile.
6.5. Use program Consense to acquire a consensus tree from the 100 datasets you created earlier. The program will automatically use the intree-file as an input file.

6.6. Open the outtree-file in Treeview. You can add the bootstrap-values into the picture by choosing Tree → Show internal edge labels.

