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Abstract. We would to like to present eXframe: a software platform for devel-
oping Semantic Web genomics repositories. eXframe is implemented using
Drupal 7, an open-source PHP/MySQL based content management system.
eXframe provides a user-friendly interface for researchers to enter the infor-
mation about their experiments and share these with their colleagues and exter-
nal collaborators. An underlying Drupal-based content model, specialized for
genomics, represents the provenance, assays, samples and data produced in the
experiment. The relevant metadata fields in this model are mapped to
established biomedical ontologies, which enable extended search across useful
parameters such as experiment type, technology platform, model organism, au-
thors, genes, proteins, and so forth. Using these mappings and the Drupal RDF
modules, eXframe genomics data can be automatically published as Resource
Description Framework (RDF) to produce Linked Data. The RDF is indexed to
produce a SPARQL endpoint using the PHP ARC2 libraries. We will demon-
strate how to use eXframe, create ontology mappings and run sample queries
using the SPARQL endpoint.
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1 Introduction

There are only a handful of examples of genomics repositories available as Linked
Data, but none of them are available as reusable systems. Recently, the Functional
Genomics Production Team at the European Bioinformatics Institute (EBI) made their
gene expression data from Expression Atlas [1] available as Linked Data that can be
queried using a SPARQL Protocol and RDF Query Language (SPARQL) endpoint.
These Semantic Web technologies allow flexible graph based querying as well inte-
gration with other ontologies or knowledge repositories.



We have developed a reusable platform for building genomics repositories, eX-
frame [2,3], which automatically formats the stored experimental data as RDF and
indexes it into a SPARQL endpoint. The platform handles a variety of genomics data
types including microarrays and next generation sequencing technologies such as
RNA-Seq, ChlP-Seq, Bisulphite-Seq and RIP-Seq among others. In this presentation,
we will present details of the model we developed, ontology mappings and sample
SPARQL queries on a genomics repository.

2 Methods

We used the open source content management system, Drupal (www.drupal.org)
and the RDF modules in Drupal [4] to implement eXframe. We developed Drupal
“content types” for experiments, biomaterials and assays and mapped these and their
attributes to existing biomedical ontologies - primarily the Ontology for Biomedical
Investigation (OBI) [5] and the Experimental Factor Ontology (EFO) [6]. The details
of the model are described in our paper on eXframe [3]. The biomaterial (sample)
attributes were also mapped to ontologies such as cell type to CL, the Cell Type On-
tology [7], tissue to FMA, the Foundation Model of Anatomy [8] and disease state to
DO, the Disease Ontology [9]. Recently, the model was extended to represent com-
plex samples such as induced pluripotent stem (iPS) cells. The Drupal RDF modules
are used to publish Linked Data (RDF), which is indexed by the ARC2 PHP libraries
into a SPARQL endpoint. Currently we are collaborating to develop a Fairport
(http://datafairport.org) interface for eXframe.

The eXframe platform was successfully used to build the Stem Cell Commons (SCC,
http://stemcellcommons.org) repository for genomics data at the Harvard Stem Cell
Institute (HSCI) [10]. A screenshot of the published RDF for a sample experiment in
SCC is shown in Figure 1.

eXframe is also currently being used to develop similar databases at other institutions.
We will present sample SPARQL queries on the Stem Cell Commons SPARQL end-
point that integrates multiple ontologies. The SCC resource is used for a variety of use
cases such as i) retrieving experiments performed on a certain cell type in a model
organism; ii) displaying assays done on a particular disease model or iii) finding tran-
script factor binding measurements using next generation sequencing - such use cases
will be demonstrated.

3 Conclusions

Our reusable platform can be used to build Semantic Web platforms for genomics
data allowing flexible queries and integration with other ontologies. The software is
freely available at https://github.com/mindinformatics/exframe, under the GPL ver-
sion 2 free software license.


http://www.drupal.org/
http://stemcellcommons.org/
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Figure 1: RDF of a sample experiment
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