EXPLORING MOLECULAR EVOLUTION

STUDENT INSTRUCTIONS 
You will be using Biology Workbench to run nuclear gene sequence alignments. These alignments will then be used to construct phylogenetic trees to examine the relatedness of various species based on their beta globin gene.

The Biology WorkBench is a web-based tool for biologists. It allows biologists to search for protein and nucleic acid sequences from a variety of databases. This is integrated with access to a wide variety of analysis and modelling tools, all within a point and click interface.

Let’s Begin: 

Either type the URL address for Biology WorkBench: http://workbench.sdsc.edu/ into your internet browser or click the link from PowerPoint slide 19.
1.  If you have never used the Biology Workbench, you must first register a free account.  Click on Set up free account, enter your details in the boxes provided and then click on Register.  

2.  You will be sent back to the main page where you should click on Enter the Biology Workbench 3.2
3.  Click on the Session Tools button

4.  We will begin by creating a new session, so click on Start New Session in the white box so it highlights blue, and click Run
5.  Type in a Session Description titled ‘Beta globin’ and click on Start New Session
6.  We will be importing nucleotide sequences.  To do this, select Nucleic Tools and import the sequences by clicking on Add New Nucleic Sequence and then clicking on Run

7.  Hit the Browse button to find the beta globin sequence files that you saved to the desktop.  Double click on the file name so it appears in the box.  Then click on Upload File. NB. If you have not saved the sequences to desktop, get them from the PowerPoint link on slide 18.

8. The sequences should now be imported into Workbench.  Now click on Save to save these sequences

9. First we will run a pairwise alignment for the human and chimp sequence data. Select the box next to human and the one next to chimp by clicking on it. A green arrow should appear in each box (see diagram on page 2).

10. Now highlight CLUSTALW – Multiple Sequence Alignment found in the white box and click on Run (see diagram on page 2).
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11. The next page will show you the sequences you have selected.  If they are correct, click on Submit.  If they are not correct go back to the previous screen and repeat step 10.
12. Scroll down until you find the Sequence alignment.  The nucleotides in blue are completely conserved (*).  The black nucleotides indicate that the nucleotides are not totally conserved. 
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CLUSTAL W (1.81) multiple sequence alignment

Chimp - ~GGACAGCAACCTCARACAGACACCATGETGCACC
Human ACATTTGCTTCTGACACAACTGTGTTCACTASCAACCTCARACAGACACCATEGTGCATC

Chimp TGACTCCTGAGGAGAAGTCTGCCETTACTGCCCTGTGEEECAAGGTGARCETERATCRAG
Human TEACTCCTGAGGAGAAGTCTGCCETTACTECCCTGTEEEGCARGGTGAACETERATGAAR

Chimp TIGETGETEAGGCCCTERECACECTECTERTERTCTACCCTIGRACCCAGAGETTCTTTE
Human TIGETGETEARGCCCTGEGCAGECTGCIGETEETCTACCCTIGEACCCAGAGETICTTTG

Chimp AGTCCTTTGEGEATCTGTCCACTCCTGATGCTGTTATGEECAACCCTARGETGRAGECTC
Human AGTCCITIGEGEATCTETCCACTCCTGATGCTETTATEGECAACCCTARGGTGAAGECTC

Chimp ATGGCAAGARAGTGCTCGETGCCTTTAGTGATGECCTGECTCACCTGEACAACCTCARGE
Human ATGGCAAGAAAGTGCTCGETGCCTTTAGIGATGECCTEECTCACCTEEACAACCTCARGE






ANSWER QUESTIONS 1 - 3 IN STUDENT WORKSHEET

13. Click on Return to take you back to your sequences. Follow steps 9 – 12 to run a pairwise alignment for the human and chicken sequence data. You should select the boxes next to ‘chicken’ and ‘human’ in step 9 and follow step 10 – 12 to look at your results.

ANSWER QUESTIONS 4 – 6 IN STUDENT WORKSHEET

14. Now you will run a multiple alignment for the beta globin sequences from all six organisms. Click on Return to take you back to your sequences. Click on Select all sequences and then click on Run. 
15. Follow steps 10 – 12 shown above to get your sequence alignment. Look at the alignment and then scroll down until you find the Unrooted tree. This tree uses similarities and differences in beta globin genes to confer relationships between the six organisms. 


ANSWER QUESTIONS 7 - 9 IN STUDENT WORKSHEET

16. When you have finished answering the questions, click on the Import Alignment(s) button.

17. Select the box to the left of your imported sequences which reads CLUSTALW - Nucleic by clicking on it. Select the DRAWGRAM – Draw Rooted Phylogenetic Tree From Alignment option by scrolling down to find it in the white box. It should now be highlighted in blue. Click on Run.
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18. When the next screen comes up, click on the Submit button. Scroll down the page to find your rooted phylogenetic tree. 

ANSWER REMAINING QUESTIONS IN STUDENT WORKSHEET
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