MATISSE workshop – hands-on session:
1. Running MATISSE: 

In the directory 'Matisse' double click on the Matisse.bat icon.
2.  Stress response of human cell lines dataset analysis:

In this section, we will analyze a large scale human protein-protein interaction network compiled from a number of studies alongside a cDNA microarray data, which contains expression profiles measured in several time points after exposure of different human cell lines to stresses. This expression studies were published in Murray et al. in 2004 (PubmedID 15004229).
2.1 Loading the expression data & the network: 

We will load the gene expression described and the default network file. The expression file is already reduced to 2,000 genes that encode proteins appearing in the network and that show a relatively high variance in the data.
· Choose "Start a new session"

· Select Organism -> Homo Sapiens.

· In the Network: panel select Load MATISSE binary file and choose the file "humanNet.bin" in the "D:\Matisse\data" directory. 
· In the Expression data: panel select Load tab-delimited and choose the file "Murray_2000.txt" in the " D:\Matisse\data" directory.
· Press [image: image1.png]


.
2.2 Inspecting global properties of the data 

After some data is loaded it is possible to inspect different global parameters of the data.
· From the Network menu select Show general summary. A dialog box will appear representing global parameters of the network and the expression file. Close it.
· From the Network menu select Show interaction source summary and inspect the sources of the interactions in the network. It is possible to sort this (and any other) table by clicking the header of any column. Where Pubmed ID is available – clicking it will open the relevant article describing how the interaction was derived. 

· From the Expression menu select Show similarity between conditions ( Pearson correlation. Look at the resulting plot, summarizing how similar are the different profiles in the expression data. Trying zooming in and changing the plot color scheme. Note that genes in the same experimental series have similar expression patterns.
2.3 Executing MATISSE:  

· From the File menu select Find new solution.  In the dialog that appears it is possible to set different parameters of the algorithm as well as to select which network/expression data will be used (in case multiple were loaded). We'll use the default parameters at this point. Press [image: image2.png]


 to execute the algorithm. 

· After the algorithm finishes, the modules will appear in the Modules panel on the top-right part of the screen. The solution name will appear in the Solution drop-down list on top. In case multiple solutions are obtained, it is possible to navigate them using this list.
· From the Solution menu select Show solution summary to view general statistics of the obtained solution. Note that not all 2,000 genes are assigned to a module.

2.4 Laying out the modules:

· Select any of the modules from the Modules panel. A window representing its subnetwork should come up.
· Use the [image: image3.png]


 button in the main tool bar to automatically layout the subnetwork. 

· Position the mouse over any of the nodes – a tooltip describing the protein and the number of its connections in the global network will appear. In addition, the properties panel at the bottom will show additional data on the protein.

· Position the mouse over the center (circle) of any edge. A tooltip will display the sources of the interaction (e.g., where it was published).

· Click the right mouse button on any node. Selecting a database will open the relevant information page in the browser.

· Click the right mouse button while not pointing at any node. Select Highlight nodes ( Nodes with data. The highlighted nodes are the ones for which support is found in the expression data ("front" nodes). The other nodes did not appear in the expression data ("back nodes"). 

· On the bottom panel, click the "Sources" tab and browse the interaction sources in the current module.
2.5 Viewing the expression data:
· After a module is selected, use the [image: image4.png]


 button to view the expression matrix. Use the toolbar buttons to adjust the view. In particular the [image: image5.png]


 button switches the view to a view of the average expression level of the module in every condition with a single standard deviation. Close the dialog.

· From the Expression menu, select Show module patterns to view the expression patterns of all the modules.
· From the Expression menu, select Show inter-subset correlation ( Dot product (Pearson) to view a similarity matrix of the expression in the different modules.

· After a module is selected, from the Module menu, select Show pattern similarity ( Compute expression Dot product (Pearson) to view the expression similarities between the genes within the module. 
2.6 Annotating the modules:
· After selecting a module, select Active tab in the Annotations panel on the right of the screen. A table will appear with all the enrichments from the current database (GO biological process by default) and their respective p-values (which are not corrected for multiple testing). You can sort the annotations by the p-value by clicking the header of the p-value column. 
· Click on one of the annotations. The genes annotated with the selected category now show a wider border in the subnetwork view.
· From the Annotation menu use Switch annotation database to select a different annotation set (e.g., KEGG pathways). Note how the annotations of the module change in the "Active" table.
· From the Annotation menu select Show enrichment summary(Show annotation enrichment to display a table summarizing all the enrichments in the current solution. Note that this table is also sortable by any of the columns.

·  From the Annotation menu select Execute TANGO ( GO: this solution. The annotations which were identified using TANGO will appear in the TANGO tab in the Annotations panel on the right.
· In the Modules panel on the top-right of the screen, select in the Attribute column menu Lowest TANGO p-value. The third column in the modules table now displays the lowest p-value found for any solution. The table can be sorted by this p-value by clicking on its header.

2.7 Saving the session:

· From the File menu, select Save session.
· Select the filename.

2.8 Getting help:

· Select the Access user manual option from the Help menu.
http://acgt.cs.tau.ac.il/matisse
