GenePro 2.2.1 Example

CLUSTER GRAPHS
Loading Complex Networks
Video: load_mips.avi
1. Load the MIPS complexes, conditions, and zscore files by navigating to GenePro, and then click Files.  Click the ‘File’ button beside Complexes, and navigate to the exampledata/complexes subdirectory.  Select the file mips_complexes.tab.  Similarly, select the condition_classification.tab file for the Conditions file, and the norm_zscore.tab for the ZScore file.
2. Click “Create Complex Network”.  When prompted for the column to graph, select ‘CID’ and click OK.  When the ‘CID Graph Table’ window pops up, click ‘Select All’, and then ‘Create Network’.  

3. Initially, the nodes of the graph are placed randomly.  Select the organic layout under the yFiles submenu of the Layout menu.  The organic layout is a type of force-directed layout that groups more highly connected regions of the graph together. 

4. Click the zoom-to-fit icon, as shown below, so that the network is scaled to fit within the network window.  
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The network shows each MIPS complex as a node, and the edges indicate overlap.  By mousing over a node, you can see the name of the corresponding complex and the genes that it contains.  Right clicking a node will bring up a context menu with links to more information on the complex.
Displaying Conditions
Video: display_condition.avi

5. Navigate to the GenePro menu, and select Display -> Display Condition.  Choose any condition.
6. The nodes change so that green and red spokes radiate from their centers.  These spokes show how the expression of each gene within the complex changes in response to the condition.  The color of the spoke indicates increased (red) or decreased (green) expression, and the length is proportional to the amount of increase or decrease.
7. Restore the nodes back to their default by selecting Display -> Normal from the GenePro menu.

8. To determine how each complex responds to a group of conditions, choose Display -> Average On Condition.  Choose a condition group form the top pane, and click OK.  This time, each spoke represents a condition rather than a gene.  The length of each spoke corresponds to the magnitude of the average expression of all genes in the complex in response to a single condition.  

9. Repeat step 7 to restore the nodes, and then click Display -> Average on Complex.  The output is similar to that produced in step 6.  The expression levels (and thus spoke length) are average expression levels over all the selected conditions.

Watching Movies

Video: watch_movie.avi
10. Repeat step 7 to restore nodes, and then select Display ->Watch Movie.  In the watch movie dialog, select conditions from the right side and click ‘add’.  The conditions in the ‘Selected’ pane will be displayed – one at a time – with a delay of several seconds in between.   For example, to examine how expression levels change in response to heat shock, select the heatshock conditions at 5, 10, 15, 20, 30, 40, 60, and 80 minutes.  

PIE GRAPHS

Pie graphs are constructed using data from two sets of complexes.  One set of complexes is used to construct a graph of nodes and edges,  
Loading Pie Networks

Video: loadpie.avi
1. Load the MIPS complexes, generated clusters, interaction file, and raw data.  Click ‘File’ beside each of ‘Complexes’, ‘Clusters’, ‘Interactions’, ‘Raw1’, and ‘Raw2’.  Navigate to the exampledata/pie subdirectory, and select the files ‘mips_complexes.tab’, ‘clusters.tab’, ‘interactions.tab’, ‘lcms_raw.tab’, and ‘maldi_raw.tab’ files.  Select the ‘Pie Nodes as Clusters’ radio button, and click ‘Generate Pie Network’.

2. Use the Cytoscape “Zoom to Fit” icon (See step 4 of Loading Complex Networks) to maximize the network within the network window.   This network is a graph of all the clusters that were generated a priori by the MCL clustering algorithm.  Since the clustering algorithm used does not generate overlapping clusters, the default graph will not have any edges.  See Interaction Networks for more information on pie graph edges.  
3. Double click on a node (cluster) to load the local interaction network for that cluster.  The red nodes in this interaction graph correspond to genes within the cluster, and the blue nodes are the “first nearest neighbors” – ie. genes that do not belong to the selected cluster, but do interact directly with members of the cluster.  Edges are colored based on the weight (in this case, the probability) of the interaction.  Red edges correspond to an interaction probability of 0.5 or greater, and green edges are those below 0.5.  Right click an edge to see the raw interaction data for that edge.  A table will appear listing the data source or sources for that interaction, along with the scores.
Navigating Pie Networks
Video: pie_navigation.avi

4. With a Pie network loaded, go to GenePro -> Display, and select ‘Locate Cluster (Wedge)’.  A dialog will prompt for a cluster name to search for in the secondary network (ie. the pie slices).  The asterisk will act as a “wildcard”, so entering mitochon*small* will locate all strings that begin with mitochon, and contain the substring “small”.  After entering the search string and clicking OK, all pie slices matching the search string will blink yellow several times.  
5. Choosing ‘Locate Cluster (Node)’ from the GenePro->Display menu will prompt and search for a name within the primary network (ie. the nodes).  

6. Right click a pie slice, and click ‘Toggle Variable Size’ to size the nodes proportional to the # of genes within each node.  Right click a slice and choose “Bring to Foreground” to bring the selected secondary cluster (corresponding to the pie slice) to the foreground – by coloring all other pie slices white.  Right click the same slice and choose ‘Offset’ to visually offset the slice by a few pixels.

Interaction Edges in Pie Networks
Video: pie_interactions.avi

7. Choose “Gene Interactions as Edges” from the GenePro->Display menu.  When prompted, enter 0.5 for the minimum interaction weight, and accept the default of 2 for the minimum number of interactions.  After clicking ‘OK’, edges will be drawn between nodes whenever there are at least two protein-protein interactions between those two nodes with a weight greater than 0.5.  The thickness of the edge corresponds to how many interactions there are between those two nodes.
8. Choose the organic layout from the Layout->yFiles menu, and then click the shrink-to-fit icon. 

9. Mouse over any interaction edge to view a list of interacting ORFS, and the corresponding interaction weight.

Zoom to fit








