Biology Workbench Instructions


Instructions for using the Biology WorkBench  
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Part A: Setting up a Free Account

Before you can enter the Biology Work bench you will need to set up a free account

To do this:

· Click on Set up a free account
NOW 

· Set up your free account by typing your information into the boxes as required. 

THEN

· Click on Register
· Click on Biology WorkBench to enter the program
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Data Analysis 

Part B: Cytochrome c Analysis

Now that you have registered and opened up the Biology WorkBench you can conduct the Cytochrome Analysis Task:  LET’S BEGIN

1) To begin this task Select  (click on) Session Tools  on the bottom left of the page
2)  Select Start New Session 
THEN

3) Click on Run
4) In Session Description box enter: Cytochrome C Comparisons

5) Next click on Start New Session
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6) Click on the Protein Tool tab and then

7) Select Add New Protein Sequence from the menu

8) Click on Run
9) Select Browse and locate the CYTOCHROME C project data file that you saved on your DESKTOP earlier 

10) Click on Open 

THEN

11) Click on Upload File
12) Click the Save button to import the complete set of data

Scroll down the page a little until you reach the species list. e.g. User Entered Dog Cyt C  etc.

13) Click in the white box to the left of each of these until you have selected all sequences. (a tick indicates selection)

Scroll back up to the Protein Tool menu


14) Scroll through the options in the proteins tools and Select CLUSTALW-Multiple Sequence Alignment  

15) Then click on Run
The selected sequences will appear on screen as a dot pointed list.  They are now ready to be submitted for alignment
16) Click on Submit

17) Scroll down the page until you get to the subheading: Sequence Alignment.  

This will show you the alignment on the amino acids of the cytochrome C proteins in each species listed.  Look over these and work out what the alignment is showing.  

Take not of the colour code provided.  

	Colour of Text
	Symbol at base of column
	Meaning 

	Bright Blue
	asterisk
	*
	Indicates the amino acids that are fully conserved between the listed species. This means that all species list have the same amino acids at this same relative position, after the sequences have been aligned  with each other.

	Green

Dark Blue
	Colon

dot
	:

.
	Conservation of strong groups

Conservation of weak groups


	Don’t worry about distinguishing between these.  The terms refer to amino acids chemistry and we won’t concern ourselves with this.  For the purpose of our work we will treat both as not fully conserved

	Black
	Text

or

dash
	 _ 
	No consensus between the amino acids that are aligned between the species listed.  These sequences are not conserved between the species

No amino acid in this position in this species




Note that many of the amino acids are shared by all species in the set.  Others vary between species. 



You will now examine a simple tree diagram (phylogenetic tree), which will visually depict the alignment information.

This diagram attempts to establish the evolutionary relationship between all the organisms listed and is based on the cytochrome C data provided.  To draw this tree diagram the program compared all of the species pair by pair and determined the percentage of shared amino acids between them.  

When analysing this tree keep the following simple ideas in mind:

· The further the distance (along the lines) between two species the greater the percentage difference between the sequence of the amino acids in their cytochrome C.

· The smaller the distance between two species the lower the percentage difference between two species in terms of the amino acid differences in their Cytochrome C.



Example 


18) Scroll down the page a little further and examine and analyse the Unrooted tree diagram. 



19) Scroll down the page a little more (pass Phylip-format dendrogram- we will not concern ourself with this) until you reach Clustal W options and diagnostic messages.  You will not need to complete any work on this, but may find it interesting to have a quick look at the figures presented.  It is this information that the computer program used to construct phytogenic trees.

Under CLUSTAL W (1.81) Multiple Sequence Alignments: Information is given about the number of amino acids in the cytochrome c of each species.

Continue to scroll down a little further and you can examine the scores given to each pair of species when the amino acid sequences of their cytochrome c were compared.

20) Scroll down to the bottom of the page and click on Import Alignments
21) Check the box CLUSTALW-PROTEIN beside the species group to be compared.

22) From the alignment Tool menu select DRAWGRAM- Draw Rooted Phylogenic Tree from Alignment
23) Click on Run
24) Click on Submit
25) Scroll down until you reach the heading PHYLIP rooted tree –Phenogram. 

Examine the rooted tree.  Keep the following point in mind when analysing the tree. 

· Note that the horizontal distance on these branches does not represent time, but rather differences in the cytochrome c.  

· If the is no horizontal distance between two species, then there is no difference in the amino acid sequence of their cyctochrome c.
· Assume that those species that have more similar cytochrome c sequences are more closely related by evolutionary descent than those with less similar cytochrome c.

Example:



You can now close the program and resume the PowerPoint presentation
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Record the similarities and differences in the Results Table and answer the questions 1-3 on the worksheet.  Before beginning Note the points below:


NOTE:


The amino acid sequence for humans is already recorded in the table. 


Where an amino acid is conserved between the species (the columns with bright blue text), shade or colour in the columns.  


Where the amino acids sequences are NOT FULLY conserved (Green, Dark Blue or Black text) write in the amino acids for each species in the appropriate place in the table.  


Amino acids at positions 1-13 in this alignment have been done as an example. You need to complete the rest.
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Work Sheet








Work Sheet
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Work Sheet








Record the data displayed on the unrooted tree(question 4), analyse the tree diagram and answer question 5 on the worksheet





Record the species names at the end of each branch on the rooted tree diagram /phylogenic tree (question6) and complete the question 7-9 on the sheet      
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In the simple unrooted tree, shown to the left, species A and F would show the most differences between their cytochrome c and species B and C the fewest
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In the simple rooted tree, shown to the left, A and B are shown to be most closely related and Species C and D show no difference in the cytochrome c sequences since there is no horizontal line extending for their branching line
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