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Abstract BioNLP

The biomedical sciences are diverse and generate many different
data types ranging from primary gene sequence to transcript
expression, proteomics identifications and text. Publicly available
biological data resources are expanding rapidly, but these
resources are often weakly interconnected. For instance, a data set
derived from a microarray experiment 1s unlikely to contain links
to relevant contextual information in the biomedical literature. In
addition, a single type of biological data 1s often distributed over
several heterogeneous databases. Moreover, because web sites are
most often the primary gateway into biological data repositories,
users of these repositories are often unable to extract data with

the same flexibility that is available in a standard query language
such as SQL. Further, different data sources may overlap and
often are incomplete or even contradictory. As a partial solution
to these problems in three specific domains, we have created three
closely interconnected in-house biological relational databases:
The Molecular Biology Integration Database (MBI), the NCIBI
Microarray Repository, and a Biological Natural Language
Processing Database (BioNLP). Moreover, we are developing a
method to intergrate information from free text and biomedical
ontologies such at GO and MeSH to provide a more in-depth
understanding of the context of biological problems.

MBI

Introduction Introduction

We have developed an automated natural language processing
pipeline to assist 1n the linking of literature to biological
sequence databases, allowing us to automatically generate from
the literature up-to-date protein-interaction network and signal
pathway models from biomedical literature. The pipeline
processes articles retrieved from private full-text publishers
(HighWire Press and Science Direct) and the public abstract
repositories (NCIBI Pubmed/Pubmed Central) into a standardized
format which identifies key biological entities within individual
sentences and generates a structured knowledge base from those
entities via a full text parser. The pipeline yields a collection

of structured assertions that can then be cross-indexed against
human, mouse, and chimpanzee and associated annotations from
several public sequence databases 1n the NCIBI’s Molecular
Biology Integration (MBI) database. By joining sequence
annotations with textual assertions from these disparate sources
into single, unique sequence records, the pipeline allows the full
merging of documents with high-throughput data sources like the
the Microarray Repository and MBI.

The MBI database 1s a large collection of biological sequences
and sequence annotations collected from several public sequence
repositories, including those provided by EBI and NCBI. MBI
also warehouses both the NCBI (Entrez) and Ensembl gene
models, containing links from gene to protein to sequence. Thus,
for instance, given a gene name, a user can easily find all splice
variant transcript and protein sequences for that gene, and all
associated annotations for those sequences.

In addition to being a cross-reference point for sequence
identifiers and sequences, MBI 1s a source of information for the
chromosomal locations of various DNA features. The database
1s currently built to store the locations of genes, transcription
factor binding sites, and CpG islands, but can be easily extended
to anchor SNPs, microarray probes, and other items to genomic
locations.

dical databases

Finally, MBI 1s a reference point for groups of related or highly
similar sequences. Groups of homologs and protein families
are currently stored as MBI sequence sets containing high-level
MBI i1s a repository of human, mouse, and chimpanzee sequences descriptive information.
and associated annotations from several public sequence

databases. By joining sequence annotations from these disparate
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million observations from 14 species and 70 Affymetrix platforms.
We will use this database for integration of expression data

with external sources, for instance, the co-clustering of protein
interaction and co-expression data.

We are 1n the process of renormalizing several raw data sets from
Aftymetrix GeneChip experiments using the Robust Multichip
Analysis (RMA) procedure in order to standardize data for
meta-analysis. We are normalizing data with both standard

data definition (CDF) files from Affymetrix and custom CDF
files developed by NCIBI investigator Dr. Fan Meng. These
custom CDF files contain updated probe set mappings for several
GeneChip platforms.

Methods

MBI is built by performing full length sequence comparisons
between all sequences in each source database. Initially,
annotations for fully identical sequences are grouped by a single
unique sequence identifier. Sequence i1dentifiers for homologs
or sequences belonging to the same UniGene cluster are later
combined into sequence sets. Annotations for DNA or Protein
features are grouped based on matching coordinates on the host

sequence, rather than by sequence comparisons.

language processing.

There are two key points to this method. First, we designate
UMLS as a central ontology, to which we intend to map all other
major biological ontologies such as GO and FMA, Second, we
add incorporate knowledge extracted from additional data sources
such as PubMed, Entrez Gene, Hyper Cell line* DB, and GEO to
assist 1n these mappings. As a proof of concept for this method,
we have develeoped a mapping from GO to MeSH terms using
NCBI Gene and biological named entities extracted from the
literature (PubMed) as intermediate data sources.
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