Bioinformatic practical 3
Basics of sequence analyses, sequence alignment
Open a new folder in your home directory (i. e. 03_bioinf) where you will save this document with your answers and the files you have downloaded.
Please answer the questions above and write down your answers. (If you use Shift+Enter  it will open a lew line without rewriting the numbering.)
Uniprot, RefSeq Nucleotide (mRNA and genomic) accession numbers of your protein:
Task 0: Introduction to the UGENE software
· http://ugene.net/ (Documentation; YouTube podcast)
Documentation (after you have started the software): Quick Start Guide
a) Create a new project: File → New project: give a name, pathway and a filename to the project.
Hint: When you open UGENE again you will see the Recent files and Recent projects.
Hint: Active buttons on the top and the left are changing based on the file you are working on.
Task 1: Download sequences from NCBI
· http://www.ncbi.nlm.nih.gov/
a) If you didn’t download the ortholog sequences of your mRNA than download it now:
Uniprot → NCBI Genbank Refseq mRNA (NM_) → HomoloGene
b) Download the human genomic sequence from HomoloGene as well.
c) Read the HomoloGene sequence to UGENE as “multiple alignment”: Open: Join sequences into alignment…
d) Rename the sequences to species name only by double clicking on their names.
Task 2: Determinate the number of exons with two different techniques: Dot-plot and pairwise alignment
· http://ugene.net/build-dot-plot/
· https://ugene.net/wiki/display/UUOUM15/Pairwise+Aligning
a) Save the human mRNA sequence from the multiple alignment HomoloGene: right clicking on the sequence → Export → Save sequence.
Hint: A new tab is opened.
b) Creating a dot-plot: Tools menu → Build Dot plot. Read the two human sequence file: the genomic and the mRNA. Put the genomic on the X axis.
Save the figure: right clicking: Dot plot → Save/Load → Save as image

How many exons you see on the dot-plot?
Hint: You can zoom in and out using the mouse wheel.
Hint: If you click on a diagonal line (alignment) than you will see its sequence below.
c) Pairwise sequence alignment of the genomic and the mRNA human sequence.
Copy the two sequences into a single fasta file using text editor gedit or  Leafpad.
Read the sequence file to UGENE as a multiple alignment. (If it was read as a sequence file – not colorful – right click on it and save it as alignment. It will be opened in a new tab as a multiple alignment file.)
In UGENE on the right there is a  Pairwise alignment menu. Upload the two sequences here (using the arrows). Run the alignment using the Hirschberg algorithm (Swiss-Walterman is too slow).
Hint: On the histogram below the alignment you can see the matching parts.
How many exons did you find with the pairwise alignment?
d) Look it up at NCBI GeneBank how many exons are in your gene:
If you click on an “exon” at Feature Table (Features) it will show that exon in the sequence part and below write the number of that exon and the number of all exons.

How many exons are there?

Task 3: Multiple alignment of homolog mRNA sequences
a) Switch to the tab with the HomoloGene sequences in UGENE.
Hint: Scroll to the right part of the sequence to see the lengths.
Which are the longest and the shortest sequence? How long are these?
b) Create a multiple alignment: Align gomb → Align with MUSCLE.
In the pop-up panel: Mode: Large alignment (it is faster but less precise).
Push the Align button.
Hint: you will see the progress in the bottom right corner.
How long is the alignment (number of sites)?
Hint: Right side menu: Highlighting. You should click on a sequence name first to use it.
c) Save the alignment to a new file: Save alignment as button under the menus on the top. File format: PHYLIP Interleaved.
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