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Abstract

The Biological General Repository for Interaction Datasets (BioGRID; www.thebiogrid.org) is a
freely available public database that provides the biological and biomedical research communities
with curated protein and genetic interaction data. Structured experimental evidence codes, an
intuitive search interface and visualization tools enable the discovery of individual gene, protein or
biological network function. BioGRID houses interaction data for the major model organism
species - including yeast, nematode, fly, zebrafish, mouse and human - with particular emphasis on
the budding yeast Saccharomyces cerevisiae and the fission yeast Schizosaccharomyces pombe as
pioneer eukaryotic models for network biology. BioGRID has achieved comprehensive curation
coverage of the entire literature for these two major yeast models, which is actively maintained
through monthly curation updates. As of December 2014, BioGRID houses approximately
349,000 biological interactions for budding yeast, and 69,700 interactions for fission yeast.
BioGRID also supports an integrated post-translational modification (PTM) viewer that
incorporates over 20,100 yeast phosphorylation sites curated through its sister database, the
PhosphoGRID (www.phosphogrid.org). This protocol describes how to use the BioGRID website
to query genetic or protein interactions for any gene of interest, how to visualize the associated
interactions using an embedded interactive network viewer, and how to download data files for
either selected interactions or the entire BioGRID interaction data set.

INTRODUCTION

The Biological General Repository for Interaction Datasets (BioGRID; www.thebiogrid.org)
is an open source database that curates and disseminates collections of protein and genetic
interactions from major model organism species from yeast to human (Stark et al. 2006;
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Chatr-Aryamontri et al. 2013). The BioGRID was originally developed as a budding yeast-
specific database to house and visualize protein interaction data from high-throughput (HTP)
proteomic studies (Ho et al. 2002; Breitkreutz et al. 2003a; Stark et al. 2006). Subsequently,
comprehensive curation of protein and genetic interactions from the entire budding yeast
literature was undertaken in order to compare emerging high-throughput interaction data to
the extensive body of interaction data reported in thousands of focused studies (Reguly et al.
2006). Importantly, the evidence for each interaction in BioGRID is recorded as a structured
evidence code derived from the primary experimental data. These evidence codes are
concordant and interoperable with high-level stratification of the detailed PSI-MI interaction
ontology (Hermjakob et al. 2004a; Kerrien et al. 2007). All curated data within BioGRID is
fully archived as monthly releases and all records are date-stamped and mapped to
individual curators to ensure data integrity. Curation efforts at BioGRID have since been
expanded to capture biological interaction data from each of the major model organism
species. These datasets serve as a readily accessible resource for interrogation of biological
interactions, discovery of gene function, and computational analysis of interaction networks
(Dolinski et al. 2013). The December 2014 release of BioGRID (version 3.2.120) contains
over 770,000 interactions curated from both high-throughput datasets and low-throughput
focused studies found in the literature. These interactions have been distilled from more than
40,000 publications covering 29 different organisms, including the budding yeast
Saccharomyces cerevisiae, the fission yeast Schizosaccharomyces pombe, the yeast Candida
albicans SC5314, the nematode Caenorhabditis elegans, the fruit fly Drosophila
melanogaster, the mouse Mus musculus, the plant Arabidopsis thaliana and Homo sapiens
(Stark et al. 2011; Chatr-Aryamontri et al. 2013). BioGRID interaction datasets are shared
with the respective model organism databases (Cherry et al. 2012; Inglis et al. 2012;
Lamesch et al. 2012; Wood et al. 2012; Yook et al. 2012; Marygold et al. 2013), with other
interaction databases (Luc and Tempst 2004; Razick et al. 2008; Chautard et al. 2009;
Matthews et al. 2009; Cerami et al. 2011; Franceschini et al. 2013) and with meta-databases
(Benson et al. 2004; Matthews et al. 2009). Complete coverage of the entire literature for .S.
cerevisiae and S. pombe, as well as for the model plant A. thaliana, is maintained through
continuous monthly updates. As of the latest BioGRID release, approximately 349,000
(230,000 unique) interactions have been curated for .S. cerevisiae genes/proteins from over
12,000 publications, and approximately 69,700 (57,000 unique) interactions have been
curated for .S. pombe genes from nearly 2,100 publications (Table 1). Of these interactions,
60% of budding yeast and 83% of fission yeast interactions derive from genetic experiments,
and for both organisms, some 80% of interactions are derived from high-throughput data
sets. Recently, over 400 physical interactions have also been curated from nearly 40 papers
for the pathogenic yeast model species, Candida albicans. All yeast genetic interactions
include associated phenotypes curated using the structured Ascomycete Phenotype Ontology
(APO) developed by SGD, the Saccharomyces Genome Database (Engel et al. 2010). In
addition, over 20,100 phosphorylation sites mapped onto nearly 3,200 budding yeast
proteins are documented in a sister database called PhosphoGRID (Sadowski et al. 2013),
and are available through a new post-translational modification (PTM) viewer integrated
within BioGRID.
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The research community can access these extensive interaction datasets using the BioGRID
web interface (Fig. 1), which provides users with a tabular interaction summary for each
query gene or protein, as well as a link to the abstract for each curated publication and
associated PubMed identifier. Details including interaction type, evidence code and data
source are provided in condensed format on each summary page. Interaction data may also
be viewed using an interactive network visualization tool embedded within BioGRID,
downloaded in bulk for local analysis or captured through stand-alone visualization
applications, such as Osprey and Cytoscape (Breitkreutz et al. 2003b; Shannon et al. 2003;
Cline et al. 2007).
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