






efforts. IntAct and MINT shared many commonalities
and much of the basic maintenance and, as described
earlier, update work to the underlying database infrastruc-
ture was largely redundant between the two groups. The
two databases collaborated closely to work on the data
formats and standards produced in collaboration with
other members of the Molecular Interaction work group
of the HUPO-PSI. This also included the development of
curation standards and CV terms in addition to tools and
services such as the PSICQUIC Web service. However,
despite these shared efforts and their common infrastruc-
ture, both databases existed as physically separate entities
and independently improved and updated their respective
installations. It was therefore agreed, early in 2013, to
merge this common effort, with a view to making
optimal use of limited developer resources and maximize
the curation output. To achieve this, the entire set of ex-
perimentally derived data manually curated from pub-
lished literature was transferred from MINT to IntAct
at EMBL-EBI. Locally maintained CVs such as the cell
line and tissue lists used to describe the host organism in
which experiments are undertaken, were manually aligned
and merged into a single reference list. Centrally main-
tained CVs, for example, the PSI-MI CV were refreshed
(4). Underlying protein sequences, and features mapped to
them, were updated to the latest UniProtKB release before
the two datasets were merged. Although the IMEx
Consortium rules now prevent redundant curation of the
same publication by multiple member databases, there
were many examples of papers curated prior to 2006

which were present in both databases. In each case, the
most richly annotated paper was selected as the dataset
retained within the combined dataset. A new tagged data
subset, Virus, was created to tag the manually curated
papers from VirusMINT (25), and supplemented by add-
itional papers containing virus–virus or virus–host inter-
actions already present in the IntAct database. The final
merged dataset (11 879 publications, 430 134 binary inter-
actions) was released in August 2013, resulting in a huge
increase in the data available. As detailed in Figure 2, the
number of publications in IntAct almost doubled from
6600 to 12 000. While the joining of the two datasets
was a huge effort for all involved curators and developers,
it ultimately took only a little over 1month from the
original transfer of the MINT dataset end of August to
the first joint release in early September. Taking into
account the huge size of the MINT dataset, this is an im-
pressive demonstration of the usefulness of common
curation strategies and data representation between inde-
pendent databases in the same or closely related domain.
As from June 2013, the MINT curators curate new pub-

lications directly into the IntAct database, and the input
into ongoing MINT projects has been transferred to the
IntAct platform. This includes the creation of the
Structured Digital Abstracts for FEBS letters which are
now generated by IntAct, with the agreement of the edi-
torial board of that journal. The MENTHA interactome
browser (26) will continue to be built on the PSICQUIC
web services of IMex databases (6) and BioGRID (27), as
before. The merger of curation activities gives users access

Figure 1. The web-based IntAct curation environment is used by currently 11 independent organizations, most of which re-export the data and
present it through their own web interfaces.
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to an improved and continually updated single dataset,
and the European tax payer gets an improved return on
investment as improvement to the underlying database
structure and website development efforts need only be
funded once, at a single site with both groups contributing
to long term data maintenance efforts. Future software
developments, such as upgrades to new versions of data
formats, will be undertaken jointly by the two groups,
maximizing resources in a time of restricted funding in
Europe.

FUTURE PLANS

Over the last few years, IntAct has focused very much on
data input, developing a sophisticated curation tool,
curation life cycle and working with many other groups
to extend the effective coverage of the literature achieved
by the database. While this will continue, it is intended in
the immediate future to focus on the presentation of the
resulting data to those members of the IntAct user com-
munity who access the data via the website—improving
search, filtering and graphical capabilities. New ways to
display data need to be explored to cope with the ever-
growing volume available. It is estimated that the volume
of data held by the IntAct database alone may grow to
750 000 binary interaction evidences in the next 5 years,
and while this can be presented using current simplistic
network views, it is almost impossible to derive useful in-
formation directly from the resulting graphic. Novel
methods of merging data and displaying clustered by
pathway, process or subcellular location have to be
considered.
Interaction data are becoming ever-more sophisticated

and new ways of visualizing data need to be developed to
capture this. One example of this is the generation of
dynamic interaction data, in which changes in protein
complex composition in response to stimuli, be these bio-
chemical (e.g. in response to increasing concentrations of
an agonist such as a growth factor), temporal (such as

different phases of the cell cycle) or environmental (dark
versus light). IntAct has developed an extension of the
CytoscapeWeb viewer (28) to present such dynamic
changes as an animation driven by radio-buttons,
provided data are entered into the database under appro-
priate annotation topic headings. The entire potential
protein complex is displayed in the viewer, with those
interactions relevant under a particular condition, or set
of conditions, highlighted with the edge colour in red
(http://www.ebi.ac.uk/intact/interaction/EBI-6263088).
Future plans include extending this viewer, and indeed the
underlying database model, to cope with concomitant
changes in expressed protein level within the complex as
improvements in mass spectrometry-based quantitative
proteomics techniques means that such data become
available.

We are constantly trying to improve our databases and
services in terms of accuracy and representation and
actively encourage user feedback. Please contact IntAct
if you have any questions via http://www.ebi.ac.uk/
support/index.php or email us directly at intact-
help@ebi.ac.uk. Information about curation is provided
at http://www.ebi.ac.uk/intact/pages/documentation/
data_curation.xhtml and at http://www.ebi.ac.uk/intact/
pages/documentation/data_submission.xhtml about data
submissions. Extensive documentation and training
material on how to best use our resource is available at
http://www.ebi.ac.uk/training/networks. Curation groups
interested in capturing interaction data who would like
access to the editorial tool are encouraged to contact the
IntAct molecular interaction database to discuss this
further (intact-help@ebi.ac.uk).
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Figure 2. Growth of the IntAct database.
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