Bioinformatic practical 4
Sequence similarity search and alignment
Open a new folder in your home directory (i. e. 04_bioinf) where you will save this document with your answers and the files you have downloaded.
Please answer the questions above, write down your answers. (If you use Shift+Enter  it will start a lew line without disturbing the numbering.)
Task 1: Sequence similarity search using BLAST on NCBI
· https://blast.ncbi.nlm.nih.gov/ 
· Aim: Find orthologs of your mRNA in chimp, mouse, dog, cow and gray short-tailed opossum. Download only one hit from each species.
(We will calculate phylogenetic trees based on these sequences on the next two practicals.)
a) Go to the blast part on NCBI webpage.
Choose nucleotide blast (blastn). 
Enter Query Sequence: Upload the human mRNA sequence of your protein OR write down its accession number (starting with NM_).
Choose Search Set: Nucelotide collection (nr/nt) database. Choose the species in the above table.
Hint: Show results in a new window.
Results: Choose a single sequence to every species based on sequence name (same gene as yours). The best choices are RefSeq sequences (accession numbers are starting with NM_ or XM_ if it is a predicted mRNA).
BLAST program selection: If you didn’t find orthologs for all species, please try blastn (Somewhat similar sequences) instead of megablast (Highly similar sequences). Before doing this, save your hits (point b)) and fill the table below.
Fill this table:
	Species
	Hits (one per species)

	
	Did you use megablast or blastn?
	Name (Description)
	accession number
	E-value
	 Query coverage

	chimp
	Pan troglodytes (taxid:9598) 
	
	
	
	
	

	mouse
	Mus musculus (taxid:10090)
	
	
	
	
	

	dog
	Canis lupus familiaris (taxid:9615)
	
	
	
	
	

	cow
	Bos taurus (taxid:9913)
	
	
	
	
	

	gray short-tailed opossum
	Monodelphis domestica (taxid:13616)
	
	
	
	
	


b) Choose the sequences you wish to download: Download button, FASTA (complete sequence).
c) Copy all sequences – including the human sequence – to a single file.
Task 2: Multiple alignment of sequences using UGENE
· Aim: Sequence alignment, cutting a a well aligned region for phylogenetic analyses. 
a) Create a new project: File → New project: give a name, a path and a filename to the project.
b) Read the BLAST result and human mRNA sequences to UGENE as “multiple alignment”: Open: Join sequences into alignment…
c) Rename the sequences to human, chimp, mouse, dog, cow, opossum by double clicking on their names.
d) Create a multiple alignment: Align button → Align with MUSCLE.
In the pop-up panel: Mode: Large alignment (it is faster but less precise).
e) Save the alignment to a new file: Save alignment as button under the menus on the top. File format: PHYLIP Interleaved.
f) Find a sequence region (length: 400-800 nt) where there are nucleotides – and not only gaps – in every species. Highlight this region using your mouse. Save the region: right click on the sequence region → Export → Save subalignment → choose PHYLIP interleaved file format → Exctract.
We will use this file on the next practical.
Which region did you choose (start-end nts)?
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