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1. Introduction

To paraphrase Gildea and Jurafsky [7], the past few years have been ex-

hilarating ones for biomedical language processing. In less than a decade,

we have seen an amazing increase in activity in text mining in the genomic

domain [20]. The first textbook on biomedical text mining with a strong

genomics focus appeared in 2005 [3]. The following year saw the establish-

ment of a national center for text mining under the leadership of committed

members of the BioNLP world [2], and two shared tasks [10,9] have led to

the creation of new datasets and a very large community.

These years have included considerable progress in some areas. The

TREC Genomics track has brought an unprecedented amount of attention

to the domain of biomedical information retrieval [8] and related tasks such

as document classification [5] and question-answering, and the BioCreative

shared task did the same for genomic named entity recognition, entity nor-

malization, and information extraction [10].

Recent meetings have pushed the focus of biomedical NLP into new

areas. A session at the Pacific Symposium on Biocomputing (PSB) 2006

[6] focussed on systems that linked multiple biological data sources, and the

BioNLP’06 meeting [20] focussed on deeper semantic relations. However,

there remain many application areas and approaches in which there is still

an enormous amount of work to be done.

In an attempt to facilitate movement of the field in those directions,

the Call for Papers for this year’s PSB natural language processing session

was written to address some of the potential “New Frontiers” in biomedical

text mining. We solicited work in these specific areas:

• Question-answering

• Summarization

• Mining data from full text, including figures and tables

• Coreference resolution
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• User-driven systems

• Evaluation

31 submissions were received. Each paper received four reviews by a

program committee composed of biomedical language processing specialists

from North America, Europe, and Asia. Eleven papers were selected for

publication. The papers published here present an interesting window on

the nature of the frontier, both in terms of how far it has advanced, and in

terms of which of its borders it will be difficult to cross.

One paper addresses the topic of summarization. Lu et al. [14] use sum-

mary revision techniques to address quality assurance issues in GeneRIFs.

Two papers extend the reach of biomedical text mining from the ab-

stracts that have been the input to most BioNLP systems to date, towards

mining the information present in full-text journal articles. Kou et al. [13]

introduce a method for matching the labels of sub-figures with sentences in

the paper. Seki and Mostafa [19] explore the use of full text in discovering

information not explicitly stated in the text.

Two papers address the all-too-often-neglected issue of the usability and

utility of text mining systems. Karamanis et al. [12] present an unusual

attempt to evaluate the usability of a system built for model organism

database curators. Much of the work in biomedical language processing in

recent years has assumed the model organism database curator as its user,

so usability studies are well-motivated. Yu and Kaufman [22] examine the

usability of four different biomedical question-answering systems.

Two papers fit clearly into the domain of evaluation. Morgan et al. [15]

describe the design of a shared evaluation, and also gives valuable baseline

data for the entity normalization task. Johnson et al. [11] describe a fault

model for evaluating ontology matching, alignment, and linking systems.

Four papers addressed more traditional application types, but at a

deeper level of semantic sophistication than most past work in their ar-

eas. Two papers dealt with the topic of relation extraction. Ahlers et

al. [1] tackle an application area—information extraction—that has been a

common topic of previous work in this domain, but does so at an unusual

level of semantic sophistication. Cakmak and Özsoyoglu [4] deal with the

difficult problem of Gene Ontology concept assignment to genes. Finally,

two papers focus on the well-known task of document indexing, but at un-

usual levels of refinement. Névéol et al. [16] extract MeSH subheadings and

pairs them with the appropriate primary heading, introducing an element

of context that is lacking in most other work in BioNLP. Rhodes et al. [18]
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describe a methodology for indexing documents based on the structure of

chemicals that are mentioned within them.

So, we see papers in some of the traditional aplication areas, but at

increased levels of sophistication; we see papers in the areas of summa-

rization, full text, user-driven work, and evaluation; but no papers in the

areas of coreference resolution or question-answering. What might explain

these gaps? One possibility is the shortage of publicly available datasets

for system building and evaluation. Although there has been substantial

annotation work done in the area of coreference in the molecular biology

domain [21,17], only a single biomedical corpus with coreference annota-

tion is currently freely available [17]. Similarly, although the situation will

be different a year from now due to the efforts of the TREC Genomics

track, there are currently no datasets freely available for the biomedical

question-answering task.
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