Bioinformatic practical 2 and 3
Application of molecular biological databases
UniProt:
http://www.uniprot.org/
NCBI:

http://www.ncbi.nlm.nih.gov/
Open a new folder in your home directory (i. e. 02_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 new line without disturbing the numbering.)
task 1: UniProt
Find your (human) protein in UniProt protein databank.
· UniProt ID of the protein:
· Name and alternative names of the protein and its gene:
· How long is the protein sequence?
· What are its molecular functions due to GO classification?
· Are there any alternative splice variants of the protein (Alternative products)? How many? What are the differences compared to the canonical sequence?
task 2: UniProt ID mapping
Find the RefSeq IDs of your protein and its coding sequence (Nucleotide) based on the UniProt ID using ID mapping. 
a) If you found more write down all.
b) What could be the reason to found more RefSeq IDs for a single protein?
task 3: NCBI, Nucleotide, OMIM, HomoloGene
Open one of the RefSeq Nucleotide hits of your protein (copy the accession numbert to the search area).
· What is the name of the nucleotide sequence on NCBI?
· What is the type of the sequence, length and when the record was updated?
· Where is the protein coding region of the mRNA (CDS, coding sequence)?
· 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?
· Download the homolog mRNA sequences from HomoloGene in fasta format. On the Nucleotide record, right part → Homologs of the ... gene.
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 1: Introduction to the UGENE software
· http://ugene.net/ (Documentation; YouTube podcast)
“Quick start guide” (after you have started the software): Quick Start Guide
a) Set up a temporary directory for UGENE files.
b) 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 2: Multiple alignment of homolog mRNA sequences
a) Read the multispecies mRNA sequences to UGENE as “multiple alignment”: File → Open → open the fasta file → Join sequences into alignment...
b) Rename the sequences to species name only by double clicking on their names.
c) Switch to the tab with the multispecies mRNA 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?
d) Create a multiple alignment: Align button → 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)?
e) 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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