Getting Started with Cytoscape

1. Launch Cytoscape. You should see a window that looks like this:  
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2. Load a network as follows.  Under the File menu, select Load, then Network. Load the file RUAL.subset.sif from your test data directory.   This network consists of 1089 interactions observed between 419 human proteins, a subset of a large human interaction dataset available at http://www.cytoscape.org/cgi-bin/moin.cgi/Data_Sets/.  This subset consists of proteins that interact with TP53, a transcription factor with special importance in cancer research.  Now, your screen should look like this: 
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3. Click Close on the “Loading Network” popup window.  Under the Layout menu, select Apply Spring Embedded Layout, and All Nodes.  After a brief calculation, your screen should look like this:
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4. In the Cytoscape canvas (the blue window showing the network graphic), you can select nodes by clicking on them with the mouse, or dragging with the left mouse button.  Select a few nodes, and move them around the screen.

5. You can select edges in the Cytoscape canvas (the blue portion of the screen showing the network) by going to the Select menu, selecting Mouse Drag Selects, and selecting either Edges or Nodes and Edges.  Select a few edges with the mouse by clicking on them directly, or using the mouse to define a select region that intersects them.

6. Notice that the very bottom of this network is hidden by CytoPanel 3, which is labeled Node Attribute Browser.  Float this panel into a separate window, as follows:
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a. Locate the Float Window control in the upper left corner of CytoPanel 3, shown above:                                                                                                                    
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Click on this control.  Now, you should have two Cytoscape windows: the Cytoscape Desktop, and a new window labeled CytoPanel 3, similar to the one shown below.  This browser will display attributes of selected nodes. Select a few nodes.
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Notice that CytoPanel 3 now has a Dock Window control, shown below.  Click on this control to dock CytoPanel 3, and then click on the Float control to un-dock it. 

d. In your network window, locate the maximize control (as shown), and click on it to maximize your network window.
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e. To center your network in this window, click on the icon in the top menu bar: 

[image: image6.png]



f. Your Cytoscape Desktop window should now appear as follows: 
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7. The nodes in this network are identified by numeric node IDs (Entrez IDs, specifically).  The node representing TP53 is numbered 7157.  Select this node as follows:

a. Under the Select menu, select Nodes, and By Name.  

b. A popup window should appear labeled Select Nodes by Name.

c. Enter 7157, and click Search.

d. The node in the center of the screen should turn yellow.
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e. Close the popup window.

8. Un-select this node by clicking on the background of the Cytoscape canvas.

9. Type Ctrl-F.  The Select Nodes by Name popup should reappear.  Ctrl-F is a keyboard shortcut for selecting a node by name.  Many Cytoscape menu options have keyboard shortcuts; they are listed at the right side of the pull-down menus.

10. Re-select node 7157 (TP53).

11.  Select the nodes that interact directly with TP53, as follows:

a. Under the Select menu, select Nodes, and First neighbors of selected nodes. You should see a network with several yellow nodes in the center, as shown.  
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b. In “CytoPanel 1” at the left side of the window, you should see the following.  This indicates that of 419 nodes in your network, 64 are currently selected.  Your network also contains 1089 edges, none of which are currently selected.
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12. Copy the selected nodes and their edges into a separate network, as follows:

a. Under the Select menu, select To New Network, and Selected nodes, All edges. 

b. Clean up your canvas:

1. Maximize your subnetwork window.

2. Select  Layout, Apply Spring Embedded Layout, and All Nodes.  

3. Use the Zoom control to zoom into this network.
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Your display should now appear as shown.

13. The nodes of this network are identified by numeric IDs. Looking closely at these nodes, you will see their numeric labels.  A companion attribute file maps these numeric IDs to standard gene names.  

a. Load this attribute file as follows:

1. Under the File menu, select  Load, and then Node Attributes, 

2. Select the file RUAL.na. and click OPEN.  

3. A popup window labeled “Loading Node Attributes” will appear.  When this window reports “Status: Done”, click Close.

4. Look at the file RUAL.na with your favorite text editor to examine its format.

b. View these attributes as follows:
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1. Go to the Node Attribute Browser (CytoPanel 3), and click on Select Attributes.  

2. In the pull-down menu which appears, left-click on Official.  Right-click to exit the menu.
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Now, the Node Attribute Browser will show the IDs and official names of the nodes selected in this network.  Click on Node 7157 at the center of the network window, and the Node Attribute Browser should appear as shown. 

14.  Now, we will modify the visual styles to display the official node names as node labels.

a. In the Cytoscape Desktop, under the Visualization menu, select Set Visual Properties. The Visualization Styles popup window should appear, as shown.
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b. Click on the Duplicate button to define a new style.  Name this style “Class1”.
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Click on the Define button.  This will bring up the Set Visual Properties popup window.

d. Click on the Node Label tab.

e. Under the Mapping section, locate the Map Attribute pull-down menu, with canonicalName chosen by default.

f. Click on Official, as shown above. 

g. Click the button labeled Apply to Network, followed by the Close button. Move the Visual Styles menu to the side.

[image: image13.png]



15. The nodes should now be labeled with their official names.  Now, we will step through the zooming commands, to get a closer look. 

a. Zoom into the network using the Zoom In button (above).   

b. You can also zoom out using the Zoom Out button 

[image: image14.png]



[image: image15.png]



c. Also, you can zoom to a selected region using the Zoom Selected Region button.  

16. This dataset contains many types of edges: some representing experimentally-determined interactions (Y2H and coAP), and some obtained from the literature (non_core, core, and hyper_core).    We will now represent each interaction by its type, as follows:

a. Return to the Visual Styles window to further define your Class1 visual style.

b. Under the Set Visual Properties popup window, click on the Edge Attributes button.

c. Select the Edge Color tab.

d. Under the Mapping section, go to the pull-down labeled None, and scroll down to BasicDiscrete.
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e. A menu should now appear listing Map Attribute as interaction, and listing the five types of interactions in this network (Y2H, coAP, core, hyper_core, non_core).  

f. Click the space next to Y2H to select a color for the Y2H edges.

g. Repeat for the other edge types.  Select your colors so that the Y2H and coAP colors are similar (e.g. green and blue), and the core, hyper_core, and non_core colors are similar (e.g. orange, red, and pink).  This will allow you to see if each edge was determined experimentally or through literature, and will further allow you to see the edge type.

h. Your Set Visual Properties window should now look similar to the one shown above.

i. Click on Apply to Network, and click the Close button on the Visual Styles popup.

j. You should see a network similar to the one below.  Which is the most common types of edge?  Least common?  
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k. Notice that you can switch quickly between visual styles using the Set Visual Properties pull-down menu.  Switch between some of the pre-defined visual properties and watch how the canvas changes.

17. To see details on specific edges, perform the following:

a. In CytoPanel 3, click on the Edge Attribute Browser tab at the bottom  of the window.

b. In the Cytoscape Desktop window, under the Select menu, choose Mouse Drag Selects, and Edges.

c. Select edges in the network window by clicking the left mouse button in the network window, holding down the left mouse button (this should produce a rectangle), and dragging the far corner of the rectangle to intersect the selected edges.

d. Observe how the list of edges changes in the Edge Attribute Browser as you select additional edges.

18. At times, it can be very useful to modify a network slightly: to add or remove nodes or edges.  This section will describe how to do so. 

a. Under the File menu in the Cytoscape Desktop, select SetEditor, and DefaultCytoscapeEditor.  CytoPanel 1 should now appear as shown below. 
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b. Add a node to the canvas by clicking the left mouse button on the node labeled Add a Node, and holding down the left mouse button, dragging it onto the Cytoscape canvas.  Do so, and you should see a new, blank node on your canvas.

c. Select the node with your mouse.  In the Node Attribute Browser, you should see a node with ID of node0, as shown below:

[image: image19.png]ez CytoPanel 3

Node Attribute Browser

[Seee Arviaues] [ Create New Aviaue]

B I

official

noden

Node Attribute Browser || Edge Attribute Browser.





d. Give your new node a name by going to the Node Attribute Browser, clicking on the entry for the name, and entering a name under the column labeled Official.  Notice that you cannot enter a new internal ID for the node.

e. Enter an edge between your new node and some other node, as follows:

1. In the Cytoscape Editor, click on Directed Edge.

2. Holding down the left mouse button, drag the mouse from Directed Edge to your new node on the Cytoscape canvas.  When you release the left mouse button, you should see two things: when the mouse is on top of your node, it should have a thick black border; and as you move your mouse away from the node, a thick black line should follow the mouse.  Click on another node, and a new edge should appear between the two nodes.

3. To undo your new edge, under the Cytoscape desktop select Edit and Undo.  

4. Create several new edges between your node and existing nodes.

5. Delete your new node (and any edges attached to it) by selecting the node with your mouse, and selecting Delete Selected Nodes/Edges. Note that if you delete a node, any edges running to it are also deleted.
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19. Save your network by clicking on the Save Network as GML button on your Cytoscape toolbar.  

Congratulations!  You have bravely survived the most dry portion of Cytoscape instruction: learning to navigate the menu system.  Go reward yourself with a cup of coffee!
