Jalview Homework

1. Go to Entrez and obtain the FASTA formatted amino acid sequence of one of your six proteins.

2. Using BLAST, find at least 5 homologues of each protein from other organisms.  Try and get as varied a range of organisms as possible (ie:  Not all thermophillic bacteria or psychrophilic bacteria).  

3. Download the amino acid sequences onto your computer, or, if available, obtain the PDB ID codes of the homologous proteins.

4. Start Jalview and Choose “File”(”Input Alignment from…”(”Textbox”. 

5. Paste the sequences into the window that pops up and press the “New Window” button. 

6. You should see all of the sequences stacked on top of each other in the window that pops up.  Go to the “Web Service” option of the window and select “ClustalW Multiple Alignment”.  You must be connected to the internet in order for the data to be sent to the server that will perform the multiple alignment.

7. A window telling you the status of the job will appear and then a window will appear displaying the results.  Scroll through the alignment and find regions that contain high sequence identity.  You might want to make note of these for future reference or presentations.

8. Paste the alignment below.
9. Create a phylogenetic tree of your alignment by choosing “Calculate”(”Calculate Tree”(”Average distance using BLOSUM62”.

10. Paste the tree below.  Which sequences are most closely related?  What is the most distantly related sequence?  Place your answers in a caption under the tree.

11. Create a phylogenetic tree for each of your other assigned proteins using BLAST, JalView and ClustalW.  Take 5 hits from each BLAST search to use as sequences for the ClustalW alignment. 
12. Paste each alignment and tree below.  What sequence is most closely related to each of your assigned proteins based upon the phylogenetic tree? 
Example:  I have been assigned Phosphopantetheine adenylyltransferase from Mycobacterium tuberculosis.  The protein has been crystallized and the PDB ID I was assigned was 3LCJ.

The ClustalW multiple alignment is:
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The alignment includes proteins from Pseudonocardia, Streptomyces, Thermosiphona, Bacillus and Erwinia
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Figure 2:  Phylogenetic tree showing BLOSUM62 relatedness of Phosphopantetheine adenylyltransferases (PPATs) from various prokaryotic species.  The most closesly related proteins are found in genera Pseudonocardia and Streptomyces.  These are also the proteins most closely related to the PPAT from Mycobacterium tuberculosis.  The most distantly related protein to the mycobacterial protein is found in genus Erwinia.
