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BETA GLOBIN SEQUENCE ALIGNMENT
Creating an Account on Biology Workbench

Open a web browser and go to the Biology Workbench at http://workbench.sdsc.edu/.  You must set up an account for yourself by clicking on “Set up free account” and supplying the necessary information, including a logon name and password of your choice.  After your account has been established, you can click on “Click to Enter the Biology Workbench 3.2” and supply your logon name and password.  

Using the Workbench
Scroll down the page and click on the “Session Tools” button.  A new page labeled “Default Session” will appear.  On the left side of the page make sure that the white circle next to -Default- is selected.  Click on “Start New Session” in the white scroll box in the middle of the page and then click on the “Run” button below the box.  You can now name your session that you will be working on. Under “Session Description” just type in “Beta globin” and then click on the “Start New Session” button.

Now click on the white circle next to your “Beta globin” session and make sure that it is highlighted in white; it needs to be white in order for it to be selected.  Click on the “Protein Tools” button at the top of the page.  You should now see a page with a new scroll box menu.  The third option in the scroll box should be “Ndjinn – Multiple Database Search.”  Select this option and click the “Run” button.
You should now be in the “Ndjinn Multiple Database Search” page and see a search text field in the center of the page.  In the white search box next to the “Contains” field, enter the following exactly as shown (correct spelling is important!).  Note: If you have this protocol open on a computer, you can simply copy and paste the following into the search box.

hbb_human or hbb_bovin or hbb_pantr or hbb1_rat or hbb_canfa or hbb_horse or hbb_hylla or hbb_pig
Note: The “hbb” stands for “beta hemoglobin,” and the names after the underscore are the different species that you are going to be looking at. 

Change the “Hits per page” menu option from the default value (10) to “All” and make sure that the “Display mode” is set to “Full.”  Then scroll down through the list of databases until you find one labeled “SWISSPROT.”  The Swissprot database contains an extensive collection of amino acid sequences for different proteins, including hemoglobin.  Click the checkbox to the left of the “SWISSPROT” entry.  Now you are ready to do your search.  Scroll back to the top of the page and click on the “Search” button underneath the search text field.
You should now see the results of your database search.  You will get a page saying “Matches (0 to 11) / 11” and a list showing the names of the 11 amino acid sequences that matched your search criteria.  Scroll through the list and select the following eight beta globin sequences by clicking on the check box to the left of each sequence name.  
SWISSPROT:HBB_PIG

Hemoglobin subunit beta [Sus scrofa (Pig)]
SWISSPROT:HBB_PANTR
Hemoglobin subunit beta [Pan troglodytes (Chimpanzee)]

SWISSPROT:HBB_HYLLA 
Hemoglobin subunit beta [Hylobates lar (Common gibbon)]

SWISSPROT:HBB_HUMAN
Hemoglobin subunit beta [Homo sapiens (Human)]
SWISSPROT:HBB_HORSE 
Hemoglobin subunit beta [Equus caballus (Horse)]

SWISSPROT:HBB_CANFA 
Hemoglobin subunit beta [Canis familiaris (Dog)]

SWISSPROT:HBB_BOVIN 
Hemoglobin subunit beta [Bos taurus (Bovine)]

SWISSPROT:HBB1_RAT 

Hemoglobin subunit beta [Rattus norvegicus (Rat)]

Note: These sequences should be found in this order, one right after the other.  Once you have selected the eight sequences, click the “Import Sequence(s)” button at the bottom of the page.

Now you have imported the eight sequences into the workbench.  Select each sequence by clicking in the small boxes next to each sequence.  Then select “CLUSTALW – Multiple Sequence Alignment” in the white scroll box.  CLUSTALW is a tool used to align the amino acid sequences of a group of proteins so that they can be compared.  Then click on the “Run” button below the scroll box.

The next page shows a bunch of settings for the CLUSTALW analysis.  You will just keep the settings on the default level, so click the “Submit” button near the top of the page.
The page that appears shows your results.  Scroll down to see the “Sequence alignment” of the eight beta hemoglobin molecules.  Each letter represents one of 20 different amino acids.  You will notice that the colors represent the level that the amino acids are conserved among the sequences.  
Boxshade 

Now you will view the sequence alignment using boxshade so that it is easier to see and notice the different colors representing the conserved amino acids.  To do this, scroll back to the top of the page and click on the “Import Alignment(s)” button.  Now select the sequences by clicking the box next to the “CLUSTALW – Protein.”  Then in the scroll box select “BOXSHADE – Color-Coded Plots of Pre-Aligned Sequences” and click on the “Run” button.

On the next page, you will again keep the settings at the default levels, so just click the “Submit” button.  Scroll down on the next page and you will see the eight sequence alignments with bright colors, representing the level of amino acid conservation.  The green color means that the amino acids are 100% conserved at those positions among the different beta globins (notice in the green sections that the same amino acids are present among the different hemoglobins).  The yellow color indicates that the amino acid is present in at least half of the sequences.  Generally, the amino acids in blue are not the same as the amino acids in yellow, but they are in the same category (hydrophobic or hydrophilic) as the ones in yellow.  If, in the same location as there are amino acids in color, there are some that are uncolored, that means those amino acids are not in the same category as the others. When a position has no color throughout all of the sequences, it generally means that there is no amino acid present at that position that is contained within at least half of the sequences.    

Downloading and converting to PDF file
Click on the blue link “Download a PostScript version of the output” above the colorful sequence alignment.  In the box that appears, click on “Save” and save the file to the Desktop.  You can call it whatever you like.  Then click on “Close” in the download box. 

Now open up a new tab in Internet Explorer, and in the web browser type www.ps2pdf.com.

On the left side of the page, click on “Convert.”  Click on the “Browse” button and select the document that you saved onto the Desktop earlier and click on “Open.”  Then click on the “Convert” button.  A results page will appear, and you will see your PDF file in blue.  Click on the blue link, and you will be taken to the PDF version of the sequence alignment in Adobe Reader.  

Copying the PDF file into a PowerPoint presentation
Adjust the size of the zoom (located at the top of the screen in the center of the toolbar) to 125% (or whatever size will enable you to see the entire sequence alignment on the screen; this makes it easier to copy the entire alignment.  Then click on the Snapshot Tool, which is a picture of a camera.  Bring your cursor onto the page and you will notice that your cursor is now in the shape of a cross.  Draw a box around the sequence alignment by positioning your cursor at the top left corner of the picture, click and hold the left mouse button, then drag your cursor to the bottom right corner of the picture so that you can see the box drawn around it.  Then release the left mouse button and the picture will automatically be copied to the Clipboard so that you can paste it into another document.  

Open up Microsoft PowerPoint.  When pasting a picture, you want a blank layout, so go to the Format menu and select Slide Layout.  A box will appear on the right side of the screen.  Under Content Layouts, click on the blank slide option (the one with no icons on it).  Then in the center of your screen, right click on your slide and select Paste.  The sequence alignment picture that you copied should appear in your slide.  You can adjust the size of the picture by clicking and dragging the white circles at the border of your picture.  
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