SEED Scenario Paths


This is a tool that is currently under development at SEED; I obtained access to it, and initial instructions, from Matt DeJongh at Hope College (reference at bottom). At the moment it requires one’s genome to be imported into the Hope College SEED installation, but it is very useful for examining pathways.

Click here to follow along:

http://mdj.cs.hope.edu/bmc/FIG/seedviewer.cgi?page=ModelCurationNetwork&genome_id=146826.3
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The tool is built around a searchable table that shows the metabolic pathways in a given organism and provides information on their completeness. I will use the example of H. utahensis.

First I will give a brief run-through of how one might use the Scenario Paths tool; this will show some of the relevant aspects of the tool. After that will follow a more detailed and thorough look at the various ways the table can be used.

Demo     *(my steps and explanation stem from an e-mail from Matt DeJongh to the author)
Type “glycolysis” in the search field under “Subsystem”, and hit enter on your keyboard. You’ll get a new table with filtered results containing pathways under “Glycolysis and Gluconeogenesis”. You can see that each pathway is labeled with a particular scenario, such as “Fructose 6P entry point”, and on the right side of the table there are columns showing the number of missing steps in a pathway out of the total number, and the percent. You’ll note that only 10 entries are shown on the current page out of 147 total. (DeJongh)
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In the “Percent Missing” column, click the up arrow in the top cell. This will reorder the results in ascending order, such that the rows with the lowest percent missing are at the top. Now click the first result under “Path”, which should read “path 1” and have zero missing elements and a “complete” status. This will open a new tab in the table about path 1 in Glucose 6P generation under “Glycolysis and Gluconeogenesis.” (DeJongh)
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This tab contains a KEGG map showing all of the pathways in Glycolysis and Gluconeogenesis, In particular, the EC numbers involved in this pathway are highlighted—green when present and blue when absent (DeJongh). In our example, only one enzyme is necessary to bridge (-D-Glucose and (-D-Glucose-6P, and two EC numbers (2.7.1.1 and 2.7.1.2) are present to complete this path.

To get back to the interactive table, just click the Overview tab at the top. Click on the fourth result, “path 3”. This opens a tab showing a pathway involving 6 EC numbers between Glycerone-P and Pyruvate. Again the green EC numbers have been found, while the blue one is missing from the pathway.
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Any EC number highlighted in the map can be clicked to get the KEGG entry for it; there is also more relevant information above the map about each enzyme and the reactions they facilitate.
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Table Breakdown

Column 1 – Category
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The leftmost panel allows the user to narrow the search field—for instance, if “AminoAcids” is selected, the next search in the table will only include results in the subset of metabolic pathways dealing with amino acid synthesis or degradation.

Column 2 - Subsystem
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To find particular pathways, you enter the metabolic pathway you’d like to investigate in the search field at the top of “subsystem”. This will be the same type of pathway as KEGG gives in their listing of pathways, such as “alanine biosynthesis” or “glycolysis and gluconeogenesis”; there are some differences in names, so your search will work best with single words.

Column 3 – Scenario

Click a hyperlink to create a new tab with information about that particular scenario inside the given subsystem pathway; on the left it lists all of the possible paths through the map for the pathway.

Note: by default, the table is ranked alphabetically by scenario. Clicking the up or down arrow 
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Column 4 – Path
Click a hyperlink to create a new tab in the table, which shows the pathway being examined, and the number of EC numbers in that path either present (highlighted in green) or missing (in blue).
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Column 5 – Missing/Total

Gives the number of missing EC numbers in a particular path and the total number of EC numbers in that path.
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Column 6 – Percent Missing

Pretty self-explanatory: shows percentage of EC numbers that are missing for this particular path. Click on the up arrow to see results in ascending order, or the down arrow for descending order.
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Column 7 – Status

Gives a simple visual, yes or no answer to whether the particular pathway is complete or not.
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Other Features:
Notes:

I haven’t found any notes in my explorations of this tool that are already written; it is possible, however, for any user to add a note about a particular subsystem, which could help the researcher to keep track of important points or information that can’t easily be saved elsewhere.

Visualization:

This feature opens a visualization program called Cytoscape. The process of selecting inputs and outputs is fairly self-explanatory, with directions as one moves along. I was unable to get a readable image from the file generated by the program, so I’m not sure of the usefulness or use of the Cytoscape program, but it’s there to be explored.

References:
DeJongh, Matt. “Re: Generating complete KEGG pathways map.” Email to the author. 29 October 2008.
This tutorial was produced as an assignment for an undergraduate course at Davidson College.
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