caBIG Workspace Developer Project Form

1.  Sponsoring Cancer Center

NCICB.

2.  Workspace

Integrative Cancer Research.

3.  Project or Activity

Pathway Interaction Database. URL: http://cmap.nci.nih.gov/PW.

4.  Workspace needs the project meets

Most publicly available collections of pathway data are not computable. In particular, they do not support the ability to retrieve sets of interactions from a database, to compose these interactions into connected networks, and propagate values across a network. The Pathway Interaction Database attempts to fill this gap.

5.  Stage of project maturity (Conceptual, early beta, regular end-user use at parent center, regular use in the community)

Working prototype, accessible on a public web site (http://cmap.nci.nih.gov/PW).

The Pathway Interaction Database currently has data derived from KEGG metabolic pathways (85 pathways, 4200 interactions) and from BioCarta signaling/regulatory pathways (156 pathways, 2000 interactions). At present, it contains only human data.

6.  Technical details of Tools

The Pathway Interaction Database runs as a web application. Queries are specified through HTML forms inputs or through a command/query language (a file containing a set of commands may be uploaded via a browser, or a stream of commands may be posted directly to a url).

The interface between the Zope web server and the application is implemented in a few hundred lines of Python. The application itself is implemented in approximately 10K lines of Perl. The Perl modules fall into several functional categories: (a) parsing/checking the commands; (b) retrieving interactions from the database; (c) graph operations (pruning, splitting subgraphs, propagating values to successors, etc.); (d) formatting output.

The application outputs dynamically assembled pathway models in either text (native XML or SBML) or graphic (SVG or GIF). Graphic output is generated by the “dot” tool (part of the open source GraphViz suite of tools). The application also outputs individual molecule and interaction pages in HTML.

There is no real object layer. Data is stored in approximately 25 Oracle tables, accessed through Perl DBI. No Oracle-specific features are used. 

7.  Does the project make use of existing standards?  If so, what are they?

(e.g. bioinformatics standards such as MIAME for microarrays, or software standards such as XML)
The Pathway Interaction Database can export Systems Biology Markup Language (SBML) (http://sbml.org), as well as a native XML. However, it is not clear that SBML is the most appropriate standard. BioPAX (http://www.biopax.org) (under development) may be a better fit.

8.  Does other software in the community meet this need?  Is this software open source?  Can it be harnessed?

No proprietary software (other than Oracle) is used in the Pathway Interaction Database.

There are other software tools for constructing pathways dynamically. Of particular interest is Cytoscape (open source) (http://www.cytoscape.org). Other databases that bear some similarity to the Pathway Interaction Database include BIND (http://www.blueprint.org/bind) and Genome Knowledge Base (http://www.genomeknowledge.org).

9.  Points of possible interoperability with other caBIG systems

(This might include communication with other caBIG databases, use of caCORE APIs, caBIG-compatible APIs, etc.)

At present, caBIO does not have a fully developed object model of pathways and interactions. A useful first step would be to create caBIO objects corresponding to the constructs used in the Pathway Interaction Database. There would then be a standard way (caBIO API) to access data in the Pathway Interaction Database.

10.  What resources are proposed to achieve caBIG interoperability?

(a) Create caBIO objects for the Pathway Interaction Database. [4 person-months] 

(b) Produce whatever external data format is chosen by caBIG to represent pathway models. [1 person-month]

(c) Implement a standard web services interface (e.g. SOAP). [1 person-month]

(d) Remove Zope/Python dependencies and package software for installation elsewhere. [2 person-months]

(e) Further data acquisition. [ongoing]

