Onto-Express Tutorial

Onto-Express is one of a package of microarray tools, Onto-Tools, developed at the Intelligent Systems and Bioinformatics Laboratory, Wayne State University by Sorin Draghici’s group (http://vortex.cs.wayne.edu/index.htm).

Onto-Express constructs functional profiles, using Gene Ontology terms, for biological process, cellular component and molecular function. 

Logging in to Onto-Express

· Go to the login page at http://vortex.cs.wayne.edu:8080/index.jsp
· Enter the following login details:

Username:
gotutorial

Password:
gotutorial

· Click Submit.

· You will see a security pop-up, choose Grant Always. A second pop-up will appear:
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· Choose Onto-Express and click Run. 

Note that you will need to leave the original browser window open for the whole of your session.

The login used here is only temporary, so we suggest that you create your own that you can use after the tutorial. Any names or contact information given are kept strictly confidential.

To create your own login, go to http://vortex.cs.wayne.edu:8080/index.jsp and click ‘Register’. Follow the instructions given.
Input your data

· We have provided some test microarray data for this tutorial; to download it, go to:

http://www.ebi.ac.uk/~jane/TestData/
and download both files (total and under.over).

The input file format is a simple text file with either accession numbers, cluster identifiers or probe identifiers (but not a combination), each listed on a separate line.

· Return to your input window, which should look like this:
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· Click the ‘Input File’ button and browse for the file under.over that you’ve just downloaded. This file contains a list of genes that were under- or over-expressed in the experiment.

· Do the same for the ‘Reference File’, but choose the file total. This file contains a list of all of the genes on your chip. Leave the reference chip set to ‘My Own Chip’.

Note that if you used a commercial chip in your experiment, you can choose this from the Reference Chip list rather than uploading your own reference file.

· For Organism, select homo sapien from the list, and for ‘Input Type’, choose Gene Symbol.

· Leave all the other options as they are and click ‘Submit’. The results page will take a couple of minutes to process.

Results Page

The results page looks something like this:
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· Select the tab ‘Tree View’.

This view shows you the GO tree, which can be expanded and contracted by clicking the handles next to the terms. 

The number is bold following the GO term is the number of individual genes in your input list (i.e. the number of genes up- or down-regulated in your experiment) annotated to that term, or any of its child terms. 

The p-value is the probability that the GO category has more genes up- or down-regulated in your experiment than you would expect by chance alone.

· Open the nodes molecular function -> binding -> protein binding

· Which of the children of ‘protein binding’ do you think look biologically interesting; that is, which are over-enriched for differentially regulated genes?

· Open the node ‘transcription factor binding’.

When you reach a term that has no children with genes annotated to them, you will see displayed a list of all the genes associated with that term. Under-expressed genes are shown in red, and over-expressed genes are shown in blue. Note that the tree view will only show GO terms (and their parents) that have genes in your input file associated with them.

· Right-click on the gene 211600 and choose ‘Details’ from the pop-up menu.

· What is the name of this gene?

· What other GO terms is this gene annotated to?

· Was this gene over- or under-expressed in the experiment?

· Close the details box. Right-click on the gene 211600 again, and this time choose ‘Show in Gene View’ from the pop-up menu. Now click on the ‘Single Gene View’ tab.

· What other GO terms is gene 211600 annotated to?

· Close the ‘binding’ and ‘molecular function’ nodes. Now expand the nodes ‘biological process’ -> ‘physiological process’ -> ‘organismal physiological process’ and ‘immune response’.

· Move to the tab ‘Synchronized View’.

The synchronized view displays a flattened, i.e., not a tree, view of the GO terms expanded in the tree view.

· In the ‘Display’ box in the top left corner, choose ‘p-value’ from the drop-down ‘Sort’ menu.

· Which two processes (excluding the ontology nodes ‘molecular function’, ‘biological process’ and ‘cellular component’) are most statistically significant for differentially regulated genes in your experiment annotated to them?

· Now, in the ‘Display’ box, choose ‘Biological Process’ from the drop-down menu, and select the tab ‘Flat View’.

This view is the same as ‘Synchronized View’, except that, for a given ontology, it shows all of the GO terms with genes in your experiment associated to them, rather than just the terms you have expanded in ‘Tree View’.

· Which two processes are most statistically significant for differentially regulated genes in your experiment associated to them?

· In the ‘Display’ box again, choose ‘Molecular Function’ from the drop-down menu.

· Which function is most statistically significant for differentially regulated genes in your experiment associated to it?

· If your original array was for a particular disease state, what biological conclusions might you be able to draw from this experiment?

