Using the Agilent Literature Search Plugin

In cases where there are few measured interactions, text mining can be a useful mechanism for inferring network data.  The Agilent Literature Search plugin in Cytoscape provides a flexible, interactive platform for mining text, and assessing the results in a network context.  Here we shall explore the use of this plugin.

Disclaimer: Public literature repositories such as PubMed are always changing.  The illustrations shown here are based on the public literature databases as they existed when this document was written.  At another time, after more papers have been published, the composition of the databases will change, and the exact search results will change.  If your own search results do not look exactly like the ones shown here, you are not necessarily doing anything wrong!
1. Basic operation

a. Start up Cytoscape.  Under the Plugins menu, select Agilent Literature Search.  The following window should appear.
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b. In the Terms window, enter P53.  The term “P53” should appear in the Query Editor, and the forward arrow just below should turn blue to indicate it is available. Click on the forward arrow to begin searching.

c. After a brief interval, the search results should appear in two places:

i. Under Query Matches, there should appear a numbered list of articles labeled Results, as shown below.  A slider at the right side of the window allows you to scroll through the list of selected articles.  Each article should be listed along with a URL, and a hyperlink for jumping directly to that URL.

[image: image2.jpg]Edit View Help

Terms
p53

Match Contrals

Agilent Literature Search 1.0.6.

| ~Context

Wax Engine Matches: 10

Organisn: [Hama sapiens E3

Query Controls
Use Aliases: () Use Context: ()

Extraction Controls

Query Editor
p53

x

[ ] [3

Query Matches

Results

1. PCTAIRES: a putative mediator of growth arrest and death induced by CTS-1.a
dominant-positive pS3-derived Synthetic tumor suppressor. in human malignant glioma
cells (by Naumann U.Huang H.Wolburg H.Wischhusen Weit 5,0hgaki H,Weller M),

Chimeric tumor suppressor-1 (CTS -1) is based on the sequence of p53 and vas designed as a

therapeuti
Source:

[PubMedlhttp:/ /W ncbi nlmnih gov/entrez fquery.fegi?ema=Retrieveddb=pubmedadopt =Abstractali

St_uids=16276348





ii. A network should appear on the Cytoscape canvas as shown,, showing interactions inferred from sentences in the selected articles.  There should be ten articles selected.
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d. The canvas shows tp53 at the center of a network of eight nodes, with a disjoint network of two nodes (e2f1 and prkr) at the side.  How did they get onto this canvas?  Recall that the Literature Search algorithm first uses the search terms to select articles, and then scans the article for sentences describing possible interactions.  The original search terms do not need to appear in those sentences.

i. To see the sentences that were selected as evidence of interaction between these nodes, go to your Cytoscape canvas and click the edge between them with your right mouse button.  The following menu should appear:
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ii. Select “Show Sentences from Agilent Literature Search”.  The following window should appear: 
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iii. Recall that each of these sentences is predicted to represent an interaction between these two proteins.  What if you disagree with one of these predictions?  Right click on the sentence, and a button should appear saying Delete Sentence.  Click on the button to delete the sentence, or click elsewhere to keep it.

iv. Delete all the sentences for these two nodes.  When you are done, notice that the canvas has changed: the edge between these nodes has been removed.  Since this leaves the two nodes with no connections, the nodes are also deleted.

e. In addition to deleting sentences, you can delete entire articles, as follows:

i. Return to the Query Matches section of the Agilent Literature Search window.

ii. Right-click on the first match.

iii. A popup menu should appear with the options Delete Match and Highlight Match.  Click Delete Match.

iv. The match to the first article will now be removed, along with any interactions supported by that article only.  After deleting the first match, your Cytoscape canvas be altered in consequence, as shown. 
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f. Now, highlight the matches from your new first article.  Right-click on the match, and select “Highlight Match”.  On your Cytoscape canvas, the matches derived from this article should be highlighted.  The nodes should turn yellow, and the edges between them should turn red. 

g. Go to File menu on your Cytoscape Desktop, and then to Save.  Notice that there is a new option: as Agilent Literature Search network.  This option will save the network with all necessary data to resume work on it later, as an Agilent Literature Search network.

2. Under the Agilent Literature Search window, there are a number of basic search controls, as described here.

a. There is a pull-down menu to select an organism.

b. There is a threshold on the maximum number of matches per search engine.  Out of courtesy to the public search engines, always set this threshold low when working in an exploratory mode.  If you are experimenting with the use of the plugin, or have just started a new line of analysis, work with a small number of matches to start.

c. Under Extraction Controls, there is a menu labeled Interaction Lexicon with a choice of limited and relaxed.  This controls the set of verbs that identify putative protein interaction sentences: limited selects a high-confidence set of verbs (such as “activate”, “methylate” and “cleave”), while relaxed selects a more-permissive set (including “join”, “augment”, and “induce”).

i. Repeat the search on tp53 with the Interaction Lexicon set to relaxed.  How has the network changed?  Can you identify any new edges?  Compare the sentences associated with the old and the new edges. 

d. Under the View menu of the Agilent Literature Search window, you will find the option Engine Selections.  When you click on Engine Selections, you should see the following menu: 
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i. Repeat your query with OMIM and USPTO selected in addition.  How does the network change?  

ii. Return to this menu, and turn off querying OMIM and USPTO for the moment.

e. Under Query Controls, there is a button labeled Use Aliases.  Click on this button, and in the Query Editor you should see your search term of “p53” change to “(p53 OR trp53 OR tp53)”.  This is a very useful option, because gene names have many aliases.  The only time when it is not valuable is when you believe that the aliases really identify two distinct macromolecules.  In such cases, you can still edit your query under the Query Editor to remove any alias you do not wish to use.

i. Repeat the search using aliases.  How did your network change?

ii. In the Query Editor, modify the query so that it reads “(p53 OR tp53)” and repeat your search.  How did the network change this time?

f. You can specify multiple search terms, as shown

i. Under Terms, under P53, add the oncogenes BCLX and SRC.  Note that each term should be on a separate line.  Your query window should appear as follows:
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i. Performing a relaxed query, you should see ten matches per search term returned, and a network on the canvas as shown:
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g. Specifying a context provides a valuable way to refine your search.  This can yield a network that is more specific to your biological question, and potentially just as large, as shown:

i. Set your list of terms to P53.

ii. In the Context window, enter “Cancer”.

iii. Click on the Use Context button.  

iv. Your search window should appear as follows:
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v. Notice that in your query window, your query specifies P53 AND Cancer: that the context acts as a filter.

vi. Experiment with adding some additional search and context terms (one per line) to see how the query changes.  Note that you can also enter or modify your query under the Query Editor.

vii. Perform a search on P53 AND Cancer.  You should get back ten query matches, and a network that resembles the figure below:
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viii. Enter a new search on P53, this time with the context “dna repair”.  Note: when a search term consists of two words that must be adjacent, the term should be quoted.  This should produce a different set of ten articles, and a figure similar to the one shown below:
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ix. Context searching can also be used to control such search parameters as what specific journals are searched.  Suppose you are interested in P53 in cancer, but only as published in articles in Science or Nature.  

i. Add the following lines to your context list:

Science[ta]

Nature[ta]

Your query in the query editor should now read 

(P53) AND (Cancer OR Science[ta] OR Nature[ta])

This is not quite what we want: instead of returning articles on P53 and cancer published in the selected journals, it would return articles on P53 that either involved cancer or were published in the selected journals.  So in your query editor, revise the query to the following:

(P53) AND Cancer AND (Science[ta] OR Nature[ta])

ii. Issue your query.  You should see a graph such as the one shown below.
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iii. The search context can be used in similar ways to limit PubMed searches by MeSH term, publication date, and other attributes.  For more information, see http://www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=helppubmed.table.pubmedhelp.T37.

Congratulations!  You have not only completed one more tutorial, but you’ve also learned how to use a powerful tool that doubles as a very enjoyable toy!
