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Introduction
This is an introductory tutorial on the SPIKE tool. It covers only a few of SPIKE's features, such as: creating new pathway, browsing pathways, loading existing SPIKE pathways, data upload and coloring pathway maps with expression data files. For full description of SPIKE capabilities please see SPIKE user manual posted at: http://www.cs.tau.ac.il/~spike
To launch SPIKE follow these steps:

1. Open an Internet browser (Internet Explorer for example).
2. Go to Spike Web Site on http://www.cs.tau.ac.il/~spike
3. Choose “Institute Curie” in the selection combo.

4. Click “Launch”.

These steps will download SPIKE program to your computer for the first time (it also creates a Spike icon on your desktop so in your next runs you can simply double click the icon to launch SPIKE). Press “Yes” or “Ok” on all the dialogs that will appear on the screen. In few second you’ll see Spike’s logo.

Step 1 -  Login  to Spike
Login to Spike using “spike_guest” as your username and leave the password field empty.
A message box will pop up noting that by default only regulations and interactions of the highest integrity level (confidence level = 1) are included. 

Step 2 -  Creating  new pathway

To create a new pathway, go to: File(New

Now you have to choose a pathway element that will be the center of your pathway.

The elements are stored by their type: Protein, Signaling Molecules, Regulations, Interactions, Complexes or Families.

First you need to choose the type of the element you want, and then enter the element name (or part of it) in the text field.
Try the following example: For element type choose: "Proteins", enter "ATM" in the text field and click OK. (* Note that proteins are designated in SPIKE by their official HUGO symbol. For example, p53 is designated as TP53).
Now a new window should be open with the ATM node in the center.
Step 3 - Get to know your pathway

Now that you created your own pathway, let's see what you can do with it.
The red spot in an element's node indicates that the element has additional regulations in SPIKE DB that are not shown in the current map. To expand all the regulations of an element double click on its node: to expand all ATM regulations - Double-Click on ATM.

· Layout – To activate the auto-layout utility which arranges the nodes in a circular layout click on the [image: image1.png]


 button.

Green and yellow nodes in SPIKE maps represent protein complexes and families, respectively. The green spot in an element's node indicates that the element has additional associations to a family or a complex which are not shown in the current display. 
Identify the node of the DNA-PK complex. Double clicking it will expand its regulation. Additional double click on this node will now expand its associations showing the members of this complex (namely, XRCC6 and PRKDC), which will be represented on the map by green edges.
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Info - to get a more detailed description on a specific node, click on the  [image: image2.png]


 button and move the mouse on that node. Try this option on the nodes of ATM and the DNA-PK complex. 
· Entrez Gene link – Each gene node is linked to its webpage in the Entrez-Gene DB. To open the Entrez-Gene page for ATM - Right-Click on ATM node and choose- "Open Info Page".
· Pubmed link – Each regulation in SPIKE is supported by at least one reference. This reference(s) is linked to the edge that represents the regulation. Identify the regulation between ATM and E2F1 and right-click on the dot at the center of this edge. A link to the abstract of the supporting reference will appear in the "References" menu. Press this link to see the abstract. 
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Navigate further through the network by double-clicking on few additional nodes. 
Step 4 - Save your pathway
Now, that you have created your own pathway, you can save it to a file by choosing the [image: image3.png]


 icon from the toolbar. This way you can use maps that you created in future SPIKE sessions.  
Step 5 – Loading Pathway File
SPIKE provides a few pre-built network maps that are posted on its website. Now we’ll see how to load these maps into SPIKE.
Load the ATM map by choosing File ( Open ( Pathway ( “Remote map” in Spike menu and choosing the “atm.xml” file. 
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The map will appear on the screen.
Now repeat this operation and open the p53 network map.  
*** SPIKE users are welcome to build maps for their own research pathways and contribute these maps to the community by posting them on SPIKE website. 

Step 6 – Gene Expression

Now you can explore how SPIKE enables superimposition of gene expression microarray data on the pathway map. 
First we’ll download an example gene expression file from the SPIKE web site.

Go to: http://www.cs.tau.ac.il/~spike/  and choose the “Example Files” tab.

In this tab locate the "Lymph_data_for_spike.txt" file and save it by right-clicking it and choosing “Save as…” in the menu. 
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This data file contains expression levels measured in lymphoid cells (wild-type and ATM-deficient), without treatment and in 2 time points (30 and 120 min) after exposure to ionizing radiation.  

Then, in Spike, select the "Gene Expression" button on the toolbar ([image: image6.png]


). The expression configuration tool dialog opens.

Select "New…" on the tool dialog and then “Select…” to choose the expression data file.

Choose the file "Lymph_data_for_spike.txt" that you downloaded before and set the type in the dialog to "Absolute". (SPIKE accepts expression files obtained from one-channel microarrays like Affymterix chips and from dual channel cDNA microarrays. In the former case, expression levels are absolute and in the latter – they are relative ones.) 

SPIKE shows the fold change in expression for each displayed gene in between two conditions: 'test' and 'base'. Set the "Test Condition" box to 'wt120' (and the Base condition should be 'wt0'). Genes that were upregulated are colored in reddish colors; down-regulated – in green; not changed – in yellow; and genes for which data is not available are in gray.  

Step 7 – Finding Shortest Path 
Another useful utility implemented in SPIKE is finding all paths (up to a specified maximum length) that connect two selected elements.
To do so, choose the [image: image7.png]


 icon from the toolbar.

Choose a source and a target and press “Find”: for example, try ATM as the source and CASP9 as the target.

You’ll see all the paths connecting ATM to CASP9, having the shortest path colored in pink.

Now, you can continue exploring and navigate through this pathway by expanding various nodes in it.

Step 8 – Find Enriched Maps 

The “Find Enrich Maps” option allows you to identify SPIKE maps that are enriched for proteins/genes in a given protein/gene set. Here, we will explore this utility using the human cell cycle cluster file (that you already saw before, in the EXPANDER part of this hands-on session). To remind you, this cluster file contains 5 clusters, containing genes whose expression is regulated in a cell-cycle dependent manner, and that peak at the G1/S; S; G2; G2/M; and M/G1 phases of the cell-cycle, respectively. 
To use the option choose the “Find Enriched Maps” toolbar button.
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In the dialog, choose protein set file “cl.hcc.Human.geneid.txt” from D:\Expander\Data. Leave the background set empty (the default is whole database) and use 0.001 for the p-value. Press "Find Enriched Maps". Note that this operation takes a few moments to finish.
As you can see in the result table that pops-up, clusters #3 and #4 are highly enriched for genes contained in the G2-M map, while clusters #1 and #2 are highly enriched for genes contained in the G1-S map.
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Click on the link to the G2-M map in the row that corresponds to Protein Set 3. Genes that are contained in cluster #3 are colored in pink in the map.

Step 9 – Display interconnections within a protein/gene set
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Now, let's see all the interconnections (that is, regulations and interactions) between the genes contained in cluster #4: Choose: File ( Open ( Protein Sets.  Choose “cl.hcc.Human.geneid.txt” from D:\Expander\Data. Next, mark set #4 and set to 1 the "allow up to x intermediate nodes" parameter (to allow a connection between genes in the input set that are not direct ones, but mediated by another gene/protein which is not contained in the input set).

All genes/proteins contained in cluster #4 will be colored in pink in the map. 

Note: SPIKE allows and encourages users to upload their own data and share it with others Spike world-wide users. To get a Spike username please contact Spike Team at spike@post.tau.ac.il.
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