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Advances in concept recognition and natural language parsing have led to the development of various tools that

enable the identification of biomedical entities and relationships between them in text. The aim of the Genotype-

Phenotype-Drug Relationship Extraction from Text workshop (or GPD-Rx workshop) is to examine the current state

of art and discuss the next steps for making the extraction of relationships between biomedical entities integral to

the curation and knowledge management workflow in Pharmacogenomics. The workshop will focus particularly on

the extraction of Genotype-Phenotype, Genotype-Drug, and Phenotype-Drug relationships that are of interest to

Pharmacogenomics. Extracting and structuring such text-mined relationships is a key to support the evaluation

and the validation of multiple hypotheses that emerge from high throughput translational studies spanning multiple

measurement modalities. In order to advance this agenda, it is essential that existing relationship extraction methods

be compared to one another and that a community wide benchmark corpus emerges; against which future methods

can be compared. The workshop aims to bring together researchers working on the automatic or semi-automatic

extraction of relationships between biomedical entities from research literature in order to identify the key groups

interested in creating such a benchmark.
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1. Introduction

Research in the BioNLP community, such as BioCreative II1 and the BioNLP Shared Task’09,2 have led

to the development of efficient BioNLP methods for entity recognition and event extraction. The aim of

the GPD-Rx workshop is to discuss how results of previous shared tasks can be adapted and improved

in order to efficiently provide a detailed representation of complex pharmacogenomic processes described

in the literature. The extraction of a structured and fine-grained representation is a key to evaluate and

validate hypothesis that emerge from translational studies. The objective of the GPD-Rx workshop is thus

to advance in this direction by identifying key groups and propose corpus, standard vocabularies, knowledge

representation language and evaluation methods that would enable the comparison and the interoperability

of future results.

2. Entity Recognition

Entity recognition or named entity recognition is the task of identifying, in free text, words that mention a

known entity. Most of the efforts aimed at extracting relationships between entities start with this funda-

mental task in order to identify entities to be related.

Entity recognition has been extensively studied in the biomedical domain with varying results. Some of

the proposed methods are generic and can identify any kind of entity that is part of a dictionary provided as

a reference to the system.3,4 Other methods are specialized in the recognition of specific kinds of entities such

as genes/proteins,5 genomic variations,6,7 diseases,8 or drugs.9 Machine learning approaches are commonly

integrated with entity recognition methods to improve their results.10

The first goal of the GPD-Rx workshop is to discuss issues in the recognition of entities relevant to

pharmacogenomics.
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3. Extraction of Relationships between Entities

The second goal of the workshop is to discuss the application, in pharmacogenomics, of methods that extract

relationships between relevant entities (e.g. genomic variation, phenotype, drug).

One simple approach is based on the hypothesis that two entities which are frequently mentioned together

are associated. Entity recognition methods have been applied to search for the co-occurrences of entities

with the goal of discovering associated ones.11 This approach has been applied for the construction of gene

networks12 or the guidance of biomedical curation.13 In such co-occurance driven approaches, associations

have a higher chance to be true when the co-occurrence of entities is observed in a small amount of text (e.g.

a sentence), and a lower chance to be true when observed in larger amounts (e.g. a full section).

The development of natural language parsers have led to a second approach that enables, by providing

the grammatical structure of sentences, the extraction of relationships (or events) mentioned in the text. The

importance of learning protein-protein interactions in biology has motivated many researchers to use parsers

to extract such relations with a high accuracy. The work of Fundel et al.,14 of Rebholz-Schuhmann et al.,15

of Hunter et al.,16 and of Miyao et al.17 illustrate the latest research in extracting biomedical relationships

from text.

Similar approaches have already been developed for the extraction of Genotype-Phenotype-Drug rela-

tionships.18–21 The GPD-Rx workshop aims at identifying issues specific to this task and to using the output

of such efforts. For example, the comparison of extracted relationships, to determine agreement or to point

out a contradiction, is a key to make extracted relationships actionable.

4. Standards

We belive that BioNLP groups focused on relationship extraction tasks would have a mutual interest in using

shared standards to facilitate the comparison and the interoperability of their results. The main ones are:

• the use of unique identifier for entities involved in relationships,

• the use of a common knowledge representation language for the description of relationships,

• evaluation methods for the extraction of relationships,

• shared text corpora and vocabularies of entity names and vocabularies of relationship type,

• set of gold standard relationships.

The workshop aims to stimulate discussion for identifying, sharing and wide-spread use of such standards

when applying text-mining in the realm of pharmacogenomics.
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