BioMinT : a database curator’s assistant for biomedical text processing
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The high quality of many biological databases is guaranteed by their information content which is
extracted and synthesized from the scientific literature by biological experts. Such a manual
annotation procedure is time-consuming. Hence, information extraction methods are very
promising in facilitating the process of literature screening.

The goal of the BioMinT project is to develop a generic text mining tool that assists database
manual annotation by: (1) interpreting diverse types of query; (2) retrieving relevant documents
from the biological literature; (3) extracting the required information, and (4) providing the result
as a database slot filler or as a structured report. The development of the BioMinT system has
followed a strictly problem-oriented approach. All decisions relative to prototype design have been
based on requirements from those who will use the final product in their daily work, i.e. the
curators of Swiss-Prot - the knowledgebase component of the UniProt resource (1) - and PRINTS -
the protein family fingerprint database (2) -, as well as biological researchers.

The core of the system is composed of an information retrieval module consisting in a meta-query
engine wrapped around the PubMed server. The followed strategy ensures a high recall of
documents from Medline by expanding the query with related terms. For gene and protein names,
such an expansion is done using a synonym database constructed from existing resources of model
organisms. The retrieved documents are then filtered, categorized and ranked according to their
relevance with regard to the query. The initial prototype implements simple indexing algorithms
for this task. We plan to improve this step using methods based on semantic-related criteria.
Interactivity is a main feature of the module: a user interface provides control over each step of the
query process.

The second system’s module, which deals with information extraction, is still under development.
It is based on the integration of adaptive natural language processing (NLP) techniques, domain-
specific knowledge, and relational and statistical data mining techniques. A first step consists in
the customization of a memory-based shallow parser (3) to biological text, using a training
procedure on the GENIA corpus (4). Then, diverse machine-learning methods are trained to extract
relevant sentences using NLP-analyzed pre-annotated corpora, i.e. collections of documents in
which specific fragments containing information on a given topic were carefully tagged by domain
experts. The performances of the different learning methods are under evaluation by the biological
experts.
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