DNA Sequence Analysis with Computer Technology – 

PRIMATE PHYLOGENY
One of the hottest areas of science today is the field in which biology, information technology, and computer science are merged into a single discipline called bioinformatics. This field enables the discovery and analysis of biological data including DNA nucleotide sequences that are easily accessed through the use of computers. There has been an explosive amount of biological information in a large number of databanks, which necessitates the use of computers for retrieval, analysis, and storage.  In this activity you will use computer tools to create a phylogeny for primates (the order to which humans belong).

Accessing a program such as the Biology Workbench (http://workbench.sdsc.edu/) can permit direct comparisons of DNA sequences. The user must step up an account (which is free), but this allows the user to be able to save his/her data on this site to access later. 
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First fime users: please register for a free account

Click to Enter the Biology Workbench 3.2





After you register and log in to the Biology Workbench site, select scroll to the bottom of the page and select Session Tools and start a new session and run.  
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Name your session “primates” for this activity then select Nucleic Tools and scroll down to Add New Nucleic Sequence then hit run.
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In the label section, type the name of one of the organisms whose sequence you have available from the word document posted at the class website.  Then copy and paste the sequence for that organism into the sequence box.  Remove the spaces by hitting delete ONCE at the end of each line.  When the spaces have been removed, hit save.  Repeat until the sequence information for all organisms has been entered.  
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When all the sequences have been entered, select the sequences that you wish to align by clicking the box next to each file, and then select the ClustalW option in the box and hit run.  
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On the next page, the only change to make is to switch “guide tree display” to rooted tree.  Then click Submit at the top of the page. 
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Following the alignment of the sequences, the program constructed a proposed phylogenetic tree.  You will have to scroll down the page to see it.  Draw it in your lab book.  Be sure to give it a title!

After you have drawn the phylogenic tree, scroll back to the top of the page and click “import alignments.”  On the following screen, click the box next to your sequences and then choose MVIEW (from the bottom of the scrolling list).  Hit run.  
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On the next page find this:
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Put the number in the box for the HUMAN sequence.  So, in the list at the top of the page, count down to determine which number human is in your list.  For example, if your list is like the one to the right, then you would enter a 3 in the box. 

Hit submit.  Summarize the percent similarity between the primates DNA sequences for the selected gene in a labeled data table.    

QUESTIONS:

1. What is bioinformatics and why is it necessary?

2. Compare the DNA analysis and phylogenic tree you created by hand for the calmodulin gene to the one figured out for primates with the computer.  Which was easier?  Why?

3. What does it means for species to be “related?”

4. How are humans related to other primates?
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