Bioinformatic practical 6
Molecular phylogenetics in practice II
· Aim of the practical: Inferring phylogenetic tree from the mRNA sequences (400-800 nt long subalignment) of six mammal species: human, chimp, mouse, dog, cow and opossum, using two different methods (Maximum likelihood and Bayesian inference)
· Work in your UGENE project from last practical or you can create a new one. Open the subalignment file only.
Task 1: Find the nucleotide substitution model that fits your data the best and has the fewest parameters
az SMS: Smart Model Selection in PhyML online software: http://www.atgc-montpellier.fr/sms/
Upload your mRNA subalignment (in Phylip format)
Data type: DNA
Give a title and your email address (it will send an email when finished).
Which model fits your data the best based on the AIC (Akaike Information Criterion) test?
Save the result – Download (csv format) – and open it in LibreOffice Calc.
+I means that it is better to estimate the rate of invariant sites from the sequences.
+G means it is better to estimate the (Gamma) distribution of different substitution rates from the sequences.
Task 2: Inferring a Maximum likelihood (ML) tree with the PyML software implemented in UGENE
a) Read the subalignment sequence file to UGENE (maybe it is already there) and push the Build tree button on the upper menu row.
Tree builiding method: PhyML Maximum likelihood
Set the best fitted Substitution model. If you don’t find it on the UGENE list than use the second or the third best model based on your SMS list.
If there is a +I in your model set Proportion of invariable sites to estimated, if not than to fixed.
If there is a +G in your model set Gamma shape parameter to estimated, if not than to fixed.
Display options tab: Display tree in new window
b) Open the automatically saved Newick formatted tree (.nwk) in a text editor. Than read it to the Figtree* software.
Root the tree with that species (outgroup) and save a figure of the tree: File → Export PNG
Task 3: Inferring a Bayes tree with the MrBayes software implemented in UGENE
a) Push the Build tree button on the upper menu row.
Tree building method: MrBayes
b) Model tab:
Set the best fitted Substitution model. If you don’t find it on the UGENE list than use the one which got a higher rank on your SMS list.
If there is only a +I in your model set Rate: propinv.
If there is only a +G in your model set Rate: gamma.
If there are +I and +G in your model set Rate: invgamma.
Display options tab: Display tree in new window
c) MCMC tab:
Burn-in length: 25
d) Display options tab: Display tree in new window
e) Open the automatically saved Newick formatted tree (.nwk) in a text editor. Than read it to the Figtree* software.
Root the tree with that species (outgroup) and save a figure of the tree: File → Export PNG
Did you get the same tree as with the Maximum likelihood method? If not, what are the differences?
Unfortunately UGENE doesn’t provide the posterior probabilities of nodes which were calculated by MrBayes...
Task 4: Assign taxonomical classifications to the six species using NCBI Taxonomy database
https://www.ncbi.nlm.nih.gov/taxonomy
You can browse in the taxonomy database: down in the middle: Taxonomy Tools: Browser
a) Or you can assign taxonomy of all species together:
Taxonomy Tools: Common Tree
Write the scientific names of the species and push the Add button.
Homo sapiens
Pan troglodytes
Mus musculus
Canis lupus familiaris
Bos taurus
Monodelphis domestica
Look up their classification: validate include unranked taxa than push the Expand All button. Push + signs in the classification if something is still hidden.
Save the taxonomic classification: Save as: text tree and copy it to here.
b) If you click on a taxon on NCBI Taxonomy database it will provide the full classification of it (Lineage). If you click on the taxon name again it will show all the NCBI Entrez records (ie. sequences) belong to the taxa.
How many nucleotide sequences (Nucleotide) are available for dog on NCBI?
*If Frigtree is too slow, use this webpage: http://itol.embl.de/upload.cgi
Upload the tree (newick). Clicking on the outgroup species: Tree structure → Reroot tre here. Show bootstrap values: tab Advanced: Branch lengths → Display. Saving: tab Export.
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