


The Goal
To discover publications relevant to entities in a pathway model using a 

pathway model visualization for a user interface and text mining tools 

for knowledge discovery

Pathway Visualization Publications



Publication Counts Demonstration



First, the user logs in to Payao (or another compatible pathway visualization) and 

selects a “PathText enabled” model.



The user then selects one or multiple nodes from the model, in this case “TAK1”



The user then presses the “Publication Counts” button and a request is sent to PathText. 

A list of Nodes with publications co-occurring with the user’s selection is returned.

These results are displayed as document icons color coded according to the number of 

publications discovered.



View Publications Demonstration



First, a user selects one or multiple nodes in the pathway, in this case a reaction 

describing the activation/phosphorylation of a complex with TAK1 as a modifier. 

The user then presses the “View Publications” button



A new window (or tab) is then opened in the user’s browser and the PathText 

results are displayed.



The first two results are publications that were annotated manually 

by a biologist using the PathText annotation tool. The tool assists 

the user in linking a specific node in a pathway model with 

annotations in a publication. The information is then stored in the 

PathText annotation repository. This repository is then queried by 

the PathText service and these results are generated.



The next result comes from a “subject verb object” query generated by PathText and 

processed by a web service, in this case Medie.

The “View Publication” link will display the original document, such as the PDF file on the 

PubMed website.

The “Create Annotation” link will take the user to the PathText annotation system which 

facilitates creating a link between the publication and a node or nodes in a pathway model.

The “Mark Not Relevant” link allows the user to mark the search result as “Not Relevant”. This 

data will be stored by the PathText system and used to generate more accurate search 

results for future users.



The final result comes from a web service that processes space separated query terms, 

such as Facta and Kleio.

As with the previous result, the user can view the publication, generate annotations or 

mark the result as “Not Relevant”



So how does it work?

Probably out of time by now,

So please ask me later:

satre@idi.ntnu.no

mailto:satre@idi.ntnu.no


A request is sent by Payao to the PathText web service.

This request contains the selected model and a unique identifier for 

each selected node. 



Pathway Visualization

PathText Annotation 

Repository PathText Web Service

Text Mining Web Services

The PathText web service receives the request 

containing the selected nodes. 

This data is then processed using the PathText 

Model Repository to convert the node ID(s) into 

queries compatible with various text mining web 

services.

PathText sends a request for manually generated 

annotations to the “PathText Annotation Repository”



Pathway Visualization

PathText Annotation 

Repository PathText Web Service

Text Mining Web Services

Search results from the various text mining web 

services and from the PathText Annotation 

Repository are returned to the PathText Web Service.

The PathText web services then compares, ranks 

and formats these results to generate an HTML 

results page with a unique URL identifier.

This unique URL is then sent to the Pathway 

Visualization (Payao) and the result page is 

displayed in a new window on the user’s browser.



PathText API



URI Request
server_id=(string)

request_id=(string)

request_type=(publications, count)

user_id=(string)

model_id=(string)

start_date=(mmddyyyy)

end_date=(mmddyyyy)

node[]=(string array)

author=(string)

publication=(string)

max_results=(integer)

XML Response (for publications)
<pathtext_result>

<request_id>(string)</request_id>

<result_url>(url string)</result_url>

</pathtext_result>

XML Response (for count)
<pathtext_result>

<request_id>(string)</request_id>

<node_count>

<node_id>(string)</node_id>

<pub_count>(integer)</pub_count>

</node_count>

<node_count>

<node_id>(string)</node_id>

<pub_count>(integer)</pub_count>

</node_count>

</pathtext_result>

Request from Pathway Visualization to PathText web service



Text Mining Web Services 

List of Associated Proteins/Publication Counts from Uniprot ID(s) or Name String(s)

List of Publications from Uniprot ID(s) or Name String(s)

List of Publications from Subject,Verb,Object Query

(Future Work)

Protein Name to Uniprot ID / Uniprot ID to Protein Name

List of Protein Interactions from Uniprot ID

Protein/Gene Name Normalizer

Protein/Gene Name Synonym Service



Text Mining Web Services 
List of Associated Proteins/Publication Counts from Uniprot ID(s) or Name String(s)

URI Request
query=(string)

cat=(string)

query contains a list of uniprot ids or 

protein labels separated by a 

space character (%20) and 

grouped with parenthesis

cat contains the species 

to be searched, e.g. human

Here is an example:

?query=(uniprot_p19838%20uniprot_q04206)%20or%20p65&cat=human

XML Response
<publication_count>

<node_count>

<type>(string)</type>

<id>(string)</id>

<label>(string)</label>

</node_count>

<node_count>

<type>(string)</type>

<id>(string)</id>

<label>(string)</label>

</node_count>

</publication_count>



Text Mining Web Services 
List of Publications from Uniprot ID(s) or Name String(s)

URI Request
query=(string)

query contains a list of uniprot ids or 

protein labels separated by a 

space character (%20) and 

grouped with parenthesis

Here is an example:

?query=(uniprot_p19838%20uniprot_q04206)%20or%20p65

XML Response 
<publications>

<publication>

<pmid>(string)</pmid>

<pub_url>(string)</pub_url>

<pub_title>(string)</pub_title>

<journal>(string)</journal>

<authors>

<author>(string)</author>

<author>(string)</author>

</authors>

<excerpt>(string)</excerpt>

</publication>

<publication> …</publication

</publications>



Text Mining Web Services 
List of Publications from Subject,Verb,Object Query

URI Request
subject=(string)

verb=(string)

object(string)

subject contains a list of uniprot ids or 

protein labels separated by a 

space character (%20) and 

grouped with parenthesis

Here is an example:

? subject=p65%20p50&object=NF-kappaB&verb=bind

XML Response 
<publications>

<publication>

<pmid>(string)</pmid>

<pub_url>(string)</pub_url>

<pub_title>(string)</pub_title>

<journal>(string)</journal>

<authors>

<author>(string)</author>

<author>(string)</author>

</authors>

<excerpt>(string)</excerpt>

</publication>

<publication> …</publication

</publications>
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Text Mining Tools

Here I would like to insert a description of the benefits of text mining tools. 

Something similar to these excerpts from Sophia’s “Towards Text Mining 

Terabytes of Text Documents” presentation:

Text mining is about knowledge discovery from large collections of 

unstructured text.

The primary goal of text mining is to

–extract knowledge that is hidden in text

–present the distilled knowledge to users in a concise form.

The benefits of text mining are it enables users/scientists to

–collect, maintain, interpret, curate and discover

knowledge needed for research or education efficiently and systematically.
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Pathway Visualization Tools

Here I would like to insert a description of the usefulness of Visualization 

tools (SBGN) primarily as a user input method.

Something similar to the goal statement for SBGN:

The goal of the SBGN effort is to help standardize a graphical notation for 

computational models in systems biology. Such a standard notation will 

have broad impact. For example, it will add rigor and consistency to the 

usually ad hoc diagrams that often accompany research articles in 

publications. It will also help bring consistency to the user interfaces of 

different software tools and databases. SBGN is a natural complement to 

SBML. 
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Pathway Visualization Text Mining Tools

The Goal

To discover publications relevant to entities in a pathway model using a 

pathway model visualization for a user interface and text mining tools 

for knowledge discovery
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Pathway Visualization

The Problem

Most pathway visualization tools do not contain the information 

required to communicate with text mining tools directly

Text Mining Tools
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Pathway Visualization

The PathText Solution

The PathText system provides an “association table” that can bridge 

visualization interfaces and text mining tools for the discovery of 

relevant publications

Text Mining Tools
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Step 1: Association Table Generation
Using data contained in the SBML/CellDesigner model description and 

descriptions generated by the model designer, PathText builds a 

semantically rich description of all nodes and reactions in the model.

Reaction_A

Reaction Type: Heterodimer Association

Reactants: Protein_A, Protein_B

Products: Protein_C …

SBML/CellDesigner Model Data

PathText Association Table Computer Assisted

Description Generation
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Step 2: User Selection
A user selects one or more nodes in the pathway visualization. The 

selection is then sent via web service request to the PathText system in 

the form of unique ids for each selected entity

Show me publications 

related to Reaction A

Protein_A

Protein_B

Protein_C
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Step 3: Querying Text Mining Services
PathText then uses the association table to convert these ids into  

queries tailored to the requirements of each Text Mining Service

All publications containing 

Protein_A, Protein_B 

and Protein_C

Text Mining

Services

Service A

Service B
All publications where 

Protein_A and ProteinB

are associated with Protein_C

Reaction_A

selected
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Step 4: User query matched with Publications
Finally, the results are then returned to the user and can either be displayed in 

the form of abstracts and links to full text, or displayed directly in the pathway 

visualization

Show me publications 

related to Reaction A


