
Towards Generating a Corpus Annotated for Prokaryote-Drug Relations

Ying Yan, Senay Kafkas, Matthew Conroy, Dietrich Rebholz-Schuhmann
European Bioinformatics Institute
Wellcome Trust Genome Campus

Hinxton
Cambridge

UK
{yan,kafkas,conroy, rebholz}@ebi.ac.uk

Abstract

In the biomedical text mining community, the
development of a corpus which would help
to extract information on drug-prokaryote re-
lations is currently an essential requirement.
Understanding the relations between drug and
bacteria is vital for antibiotics development as
well as other drugs docking and not to mention
the contribution towards various biological re-
search purposes. In this study, we describe our
ongoing efforts to develop such a corpus.

1 Introduction

Identifying the relations among biomedical entities
has been one of the major tasks in the realm of
biomedical text mining. Most of the existing stud-
ies have focused on extracting protein-protein inter-
actions (Kafkas et al., 2011) and gene-disease asso-
ciations (Gonzalez et al., 2006) from the scientific
literature. However, little effort has been spent on
the identification of antibiotic resistant bacteria from
the scientific literature. Apparently, there is only one
database providing information on antibiotic resis-
tant bacteria, which is generated through time con-
suming manual analysis of the literature (Liu and
Pop, 2009). Efforts to identify new antibiotics were
once a top research and development priority among
pharmaceutical companies. However, the treatment
of infections using antibiotics is increasingly com-
promised by the ability of bacteria to develop resis-
tance through mutation or acquisition of resistance
genes. Altogether, it is vital to design automated
tools for completing and keeping such databases up-
to-date.

1.1 A corpus annotated for prokaryote-drug
relations

Design of sophisticated automated tools requires
utilisation of annotated corpora. In this study, we
describe our efforts to generate a corpus for use in
extraction from the literature of drug bacteria inter-
actions. To the best of our knowledge, this corpus
would be the first corpus in the drug-bacteria domain
which would serve as a benchmark for developing as
well as evaluating relationship extraction and named
entity recognition (NER) solutions.

1.2 Relation types between drug and
prokaryote

Several type relationships which are most com-
monly mentioned between prokaryotes and drugs
have been suggested by our domain expert. As
a common understanding, an antibiotic drug could
kill a bacteria directly (bacteriocidal) or hamper
its ability to grow and reproduce (bacteriostatic)
(Ryan et al., 2006), however antibiotics can become
less effective because bacteria can counter these ac-
tions. Many biological studies are ongoing to inves-
tigate how bacteria become resistant to antibiotics.
The most frequent relation types appearing in drug-
prokaryote related text are: inhibitory, resistance/
susceptibility, activation, insensitivity, termination,
producing and locating.

2 Corpus generation method

The procedure followed to generate the corpus is
summarised in the following subsection.
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2.1 Selection of abstracts

We selected 400 abstracts published after 1999 to
put in the corpus. The corpus consists of two
main sets of data, a likely-positive set and a ran-
dom set. As a pre-processing step for selecting
the likely-positive set as well as helping in the
curation process, the whole MEDLINE was pre-
annotated with drug and bacteria names by us-
ing two dictionaries, namely DrugBank (Knox et
al., 2011) and DSMZ bacteria collection (Rohde
and Henze, 2011). The DrugBank database con-
tains 6711 drug entries mainly including 1447 FDA-
approved small molecule drugs and 5080 experi-
mental drugs. DSMZ is one of the largest biolog-
ical resource centres which provides total number
of 11367 validly published bacterial species names
(Rohde and Henze, 2011).

If an abstract contains sentence(s) annotated with
drug name(s), bacteria name(s) and one of the key-
words described in section 1.2 indicating a type of
relation between drug and prokaryote mention, then
this abstract is considered as a likely-positive ab-
stract. A random selection of abstracts was carried
out after the selection of the likely-positive set to
form the random set.

2.2 Abstract annotation

We follow the format proposed for the BioInfor cor-
pus (Sampo et al., 2007) to deliver a standard format
for our corpus. The selected abstract collection was
manually curated by a domain expert. The domain
expert paid attention to correct the errors of named
entity recognition produced during the dictionary-
based identification mentioned previously. The re-
lation between drug and bacteria was also identified
by the curator, as was the key word which syntacti-
cally gives inference of the relation type.

3 Discussion and future work

A fragment from the annotated corpus is depicted
in Figure 1. The format of the corpus follows the
standoff annotation principle. In this principle, the
original sentence text is preserved and the entities
are identified through character offsets. The corpus
is stored in XML files with a very simple structure.
Currently, we have annotated 200 of our intended
400 MEDLINE abstracts. We will also ask second

Figure 1: A fragment from the annotated corpus

domain expert to evaluate the annotation result in or-
der to ensure the quality of the corpus. Once com-
pleted, we will carry out our statistical analysis on
the corpus and it will be made openly accessible.

The annotated corpus would mainly lead to the
benefit of developing NERs for bacteria and drug
names as well as identification of relations between
them. Hence, the corpus would play a key role in
benchmarking automated text mining tools which
would help to deal with the expanding biomedical
literature.
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