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GeneWays
High Throughput Extraction, Compilation, and Analysis of
Molecular Pathways from Complete Journal Articles

What Is GeneWays?

GeneWays software compiles and analyzes
molecular pathways based on automated
extraction of massive amounts of information
from research literature.

Advantages
GeneWays can abstract an exhaustive range of

cellular pathways from all narrative journal articles
available electronically, delivering value with
unsurpassed accuracy, breadth, and depth.

Development Stage
Four core modules of GeneWays have been
developed, integrated, and evaluated:

o Tagger' identifies and tags genes and
proteins,

o GENIES®®, a natural language processing
system that identifies and extracts
biomolecular relationships,

o Knowledge Model* represents biomolecular
information, and

o Visualization System®, a graphical tool for
the presentation of pathways.

Two other options, a disambiguationG' and a
statistical data integration’ system, have also
been developed and evaluated and are currently
being integrated to GeneWays.

Summary
GeneWays -

Another module in progress will perform
automated maintenance of a knowledge base that
contains comprehensive information  about
molecular pathways, diseases associated with the
pathways, and the drugs that affect them.

The knowledge engineering in the lexicon
component is presently geared to signal
transduction pathways (a subset of all cellular and
biochemical pathways). In a published preliminary
evaluation, the ability of GeneWays to extract
information was reported to be 96%"*.

Applications

GeneWays provides a crucial component of
innovative knowledge management tools for
timely access to relevant biological data. It thus
enables life science researchers to make better
decisions faster, and ultimately leads to faster
drug research and development. For example, it
can be used as a core pipeline to deliver
information to visualization and summarization
tools, knowledge management tools, cellular
model systems, virtual cellular experiment
systems, and virtual clinical and pre-clinical trials.
It can also be used to associate knowledge
derived from the literature with information derived
from data mining techniques applied to high
throughput technology data.

o0 Extracts, disambiguates, curates, structures, edits, visualizes and analyzes information about

molecular pathways;

0 Is based on seasoned natural language processing and knowledge-based modeling technologies
that have repeatedly shown exceptional accuracy, breadth and depth, comparable to human experts;

0 Hasrich and flexible input and output; and

0 Has rapid and predictable product development and delivery based on a modular architecture that
separates the thoroughly tested PROLOG® processor from the development of new knowledge

sources or modules.
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Intellectual Property Position
A patent application has been filed.

Technology Position
GENIES technology is available for licensing.

Technical Contacts

Andrey Rzhetsky, Ph.D.; Associate Professor, Department of Biomedical Informatics and Columbia Genome
Center, Columbia University

Carol Friedman, Ph.D.; Professor, Department of Biomedical Informatics, Columbia University

For more information
Vincent Tomaselli, Deputy Director; Center for Advanced Information Management, voice: 212.305.2944;

e-mail: tomaselli@cat.columbia.edu
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