
Case Study

Creating A Target Selection Framework 
With Linguamatics NLP At AstraZeneca
Having recognized the advantage of applying high performance text mining to inform decision making for a 
variety of projects across their R&D organization, AstraZeneca has been using the Linguamatics NLP platform to 
address particular requirements in the target selection, biomarker discovery and safety areas.

Initially, the NLP platform was used by information professionals and bioinformaticians to create and execute 
specific queries requested by scientists, for example to search for all potential targets related to a particular disease. 
More recently, the Discovery Information department saw the opportunity to broaden the use of the platform within 
the R&D organization, to embed text mining into the wider picture of biomedical knowledge engineering, and to 
directly support scientific decision making at many points in the drug discovery process, bringing the results of text 
mining directly onto the decision-makers’ desktops. In this case study, we will focus on the target selection domain.

Situation                                             
AstraZeneca’s overall aim was to integrate text mining 
with other discovery capabilities so that the value of 
literature information could be exploited more widely. 
The specific goal is to be able to draw on available 
knowledge to answer a wide range of questions, 
exploiting the results of text mining together with 
other structured internal and external information.

One of the first applications of the NLP platform was 
for target evaluation and prioritization. A key aspect of 
target identification within AstraZeneca is the in silico 
analysis of existing information, much of which is to be 
found in the huge corpus of scientific literature available. 
Innovative approaches are needed to access, extract 
and integrate this critical textual content, traditionally 
difficult to manage, with internally and externally derived 
structured data in order to optimize target portfolios 
in a number of disease areas. The informaticians also 
recognized the need to provide scientists with results 
from available literature sources in the appropriate 
format and of the appropriate quality to efficiently 
support their decision making. Any new services that 
were provided also had to be easy to learn and use.

AstraZeneca’s informaticians created an in silico 
selection environment, the DEST framework, based 
on key target selection factors for a set of 40 proteins 
associated with the 5-Lipoxygenase pathway. 

• Druggability: Evidence that the target can be 
drugged. A complex scale, but in this example 
evidence of having been drugged before, evidence 
of exogenous ligand binding (classified by the 
ligand physical, chemical and structural (‘drug’ like) 
properties) and the prediction of druggable protein 
domains (InterPro).

• Efficacy: Evidence that modulation of the target will 
have the desired effect on disease progression or 
symptoms. Extraction of statistical and causal relations 
associating the gene with disease symptoms and 
underlying bioprocesses using text mining and existing 
databases (OMIM, expression data, etc.) to determine 
the ability of a drug to induce a certain action.

• Safety liability: Evidence of on-target safety issues. 
Animal model data, gene expression analysis and 
text mining used to identify potential adverse events 
that could be associated with the target or pathways 
in which the target operates.

• Tractability: Evidence of existing models, reagents 
and other tools to facilitate wet-lab study of a 
potential target.

The challenge was to provide a solution for extracting 
relevant and timely knowledge from literature sources 
that would increase throughput and meet productivity 
goals for target selection.
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Solution                                               
AstraZeneca chose the Linguamatics NLP platform to 
provide systematic and reproducible text mining for 
the DEST framework. The informaticians collaborated 
closely with researchers in the therapeutic research 
groups to develop and deploy tailored services that 
provided knowledge discovery capabilities from 
unstructured text. The goal was to provide directed and 
easy-to-use support for their particular research focus.

Within the platform, powerful natural language-based 
querying was used to find gene-centric assertions and 
relationships from internal and external document 
resources, both abstract and full text, e.g. between gene 
products and biological processes. External ontologies 
such as NCI, MeSH, SNOMED, and internal domain and 
project-specific vocabularies and taxonomies (some 
of which were developed as part of the project) were 

plugged into the platform to provide enhanced semantic 
search capabilities. Queries were optimized to deliver 
results with the required balance of precision and 
recall for the scientists. The NLP platform was critical 
for determining the optimum balance between search 
domain specificity (number of diseases, bioprocesses, 
etc.), literature coverage and results quality required.

Relevant, structured and timely query results are now 
output to disease-centric knowledgebases for access 
by the scientists who require results to be interpreted 
in the appropriate context. A range of analysis tools 
are available for results interpretation, from platform 
summary tables and Microsoft Excel spreadsheets to 
Cytoscape network visualization and mind maps. The 
results are linked to source documents so that users are 
presented with both assertions and underlying evidence.

Success                                                 
The Linguamatics NLP platform has provided 
AstraZeneca with an agile and scalable enterprise 
text mining capability that is being rolled out to 
new projects. The expectation is that, as well as 
improvements in productivity (through more tailored 
scanning and analysis of the literature), the DEST 
framework will provide a more objective, holistic view 
of target options and thus quality improvements in 
early discovery decision making.

“The early prediction of candidate 
drug efficacy and safety is  
paramount in any successful 
drug discovery campaign. Such 
predictions are often conditional 
on a comprehensive understanding 
of, and access to, the relevant 
biomedical knowledge available, 
regardless of source. We believe 
the application of semantic and 
text mining technologies in the 
pharmaceutical industry will be 
a key differentiator in scientific 
decision making and so overall 
discovery performance and 
competitiveness.”
— Dr. Ian Dix, Knowledge Engineering Capability 
Lead, Discovery Information, AstraZeneca

“We need to support scientists 
across a number of disease areas—
they perceive the additional value 
provided by text mining using [the 
NLP platform] as a significant leap 
forward in exploiting all available 
information to optimize our 
research.”
— Dr Marcus Bjareland, Discovery Information, 
AstraZeneca
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