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INTRODUCTION

Information extraction (IE) technology has been
defined and developed through the US DARPA
Message Understanding Conferences (MUCsS).
IE refers to the identification of instances of par-
ticular events and relationships from unstructured
natural language text documents into a structured
representation or relational table in databases. It
has proved successful at extracting information
from various domains, such as the Latin American
terrorism, to identify patterns related to terror-
ist activities (MUC-4). Another domain, in the
light of exploiting the wealth of natural language
documents, is to extract the knowledge or infor-
mation from these unstructured plain-text files

into a structured or relational form. This form
is suitable for sophisticated query processing,
for integration with relational databases, and for
data mining. Thus, IE is a crucial step for fully
making text files more easily accessible.

BACKGROUND

The advent of large volumes of text databases and
search engines have made them readily available
to domain experts and have significantly acceler-
ated research on bioinformatics. With the size of
a digital library commonly exceeding millions
of documents, rapidly increasing, and covering
a wide range of topics, efficient and automatic
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extraction of meaningful data and relations has
become a challenging issue. To tackle this issue,
rigorous studies have been carried out recently to
apply IE to biomedical data. Such research efforts
began to be called biomedical literature mining
or text mining in bioinformatics (de Bruijn &
Martin, 2002; Hirschman et al., 2002; Shatkay &
Feldman, 2003). In this article, we review recent
advances in applying IE techniques to biomedi-
cal literature.

MAIN THRUST

This article attempts to synthesize the works that
have been done in the field. Taxonomy helps us
understand the accomplishments and challenges
in this emerging field. In this article, we use the
following set of criteria to classify the biomedical
literature mining related studies:

1.  What are the target objects that are to be
extracted?

2. Whattechniquesareusedto extractthe target
objects from the biomedical literature?

3. How are the techniques or systems evalu-

ated?

4.  Fromwhatdatasources are the target objects
extracted?

Target Objects

Interms of what is to be extracted by the systems,
most studies can be broken into the following
two major areas: (1) named entity extraction such
as proteins or genes; and (2) relation extraction,
such as relationships between proteins. Most
of these studies adopt information extraction
techniquesusingcuratedlexiconornaturallanguage
processing for identifying relevant tokens such
as words or phrases in text (Shatkay & Feldman,
2003).

Figure 1. An overview of a biomedical literature mining system
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