Big data in
drug discovery

What is a nanopublication?

The expensive and difficult process of discovering drugs
has been one of the main drivers of increasing human
lifespan. But recently it has been struggling. The worrying
problem of fewer new drugs for every dollar spent on
research and development by pharmaceutical companies
has been linked to many different factors. Major criteria
contributing to this fall in drug approval rates are
suggested to be those of unsuitable toxicology, solubility
and bioavailability.
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Conversely, the data recorded for new compounds can
be used to suggest novel molecules that may have better
properties. All of these avenues of drug discovery benefit
greatly from accessible and well-structured data.

Open PHACTS is an Innovative Medicines Initiative
(IMI) project that draws together multiple sources of
publicly-available pharmacological and physicochemical
data, and represents it in a stable infrastructure. As a
collaboration between multiple European universities,
the European Federation of Pharmaceutical Industries
and Associations (EFPIA), and various smaller
companies, the project benefits from a wealth of market
experience and technical expertise – including much
from the RSC.

Opening the information tombs
As drug discovery is known to be a data-hungry process,
many pharmaceutical companies currently maintain
extensive in-house collections of private and public data.
These privately-held and managed information tombs are
currently useful only to the curators and represent much
duplication and overlap of effort between companies.
Both pharmacological, the study of drug actions, and
physicochemical data are voraciously consumed during the
drug discovery process. An integrated and comprehensive
interface to publicly available data would help initial drug

Making chemical connections
Deciphering and linking these datasets is an integral part
of Open PHACTS. Rigorously mapping the information
in the integrated databases allows data origins to be
easily investigated and enables the user to assess the
data quality at source. Open PHACTS uses ChemSpider’s
Chemistry Validation and Standardisation (CVSP) system
to normalise the chemistry present in the platform,
ensuring data is not missed and that queries find
relevant information quickly. The RSC’s contributions to
Open PHACTS include the eScience team’s knowledge of
chemical data integration, and experience in community
engagement and project sustainability.
Data is only as good as its curator. The Open PHACTS
platform needs to be more than just another integrated
database collection. Thus it will allow nanopublications,
the publishing of individual facts with attribution, to
ensure that useful data is quickly made accessible and
that credit is given to the provider by using a user ID such
as ORCID. User-annotation of nanopublications allows
uploaded data to be constantly curated, assessed and
maintained.
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screening stages and limit expensive late-stage trial failure.
These tools would also be invaluable to academia and small
to medium enterprises (SMEs), which have historically
enjoyed little access to integrated platforms.
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On the shoulders of giants
Rather than reinventing the wheel, Open PHACTS uses
and builds upon many existing technologies, such as
ChemSpider’s CVSP and BridgeDB, which provides an
identity mapping framework, allowing data translation
between different datasets.

Project sustainability
At the end of the three year project, finishing in March
2014, Open PHACTS will provide a stable and robust
infrastructure for use by academia and industry. To
ensure the longevity of the Open PHACTS Discovery
Platform a not-for-profit successor organisation, the
Open PHACTS Foundation, will be established. The
Open PHACTS Foundation will offer membership,
the subscription of which will safeguard platform
sustainability and allow it to act as a hub of relevant
academic research.
In addition to Open PHACTS Foundation membership,
a powerful Open PHACTS application programming
interface (API) is now offered. This API allows standalone
applications to plug into and query the Open PHACTS
Discovery Platform, helping to maintain the platform
profile and providing users with the visualisation,
analytical and prediction tools they desire.

Further information
The browser-based Open PHACTS Explorer is now
available at: http://www.openphacts.org/explorer.
For access to the Open PHACTS API visit
http://dev.openphacts.org. For more information
go to: http://www.openphacts.org
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In striking contrast to the deceleration noted in drug
discovery, we are now inundated with more data than
ever before. Much is housed in databases, but it is often
relatively unstructured and unlinked. Within these
separate data pools resides valuable scientific information
that can help in the design of novel drugs. The data of
previously recorded compound-protein interactions can
help predict protein interactions with novel compounds.
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