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ARTICLEINFO ABSTRACT

Keywords: Despite the fact that data deposition is not a generalised fact yet in the field of proteomics,
Proteomics several mass spectrometry (MS) based proteomics repositories are publicly available for the
Databases scientific community. The main existing resources are: the Global Proteome Machine
Bioinformatics Database (GPMDB), PeptideAtlas, the PRoteomics IDEntifications database (PRIDE), Tranche,
Data standards and NCBI Peptidome. In this review the capabilities of each of these will be described, paying
Repositories special attention to four key properties: data types stored, applicable data submission

strategies, supported formats, and available data mining and visualization tools.
Additionally, the data contents from model organisms will be enumerated for each
resource. There are other valuable smaller and/or more specialized repositories but they will
not be covered in this review. Finally, the concept behind the ProteomeXchange consortium,
a collaborative effort among the main resources in the field, will be introduced.
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1. Introduction Another topic that can only be well studied using MS

Public availability of data has been of paramount importance in
the fast development of most of the life sciences, and has
become one of the foundations of modem biology. Indeed,
researchers can now freely access DNA sequence information
[1], microarray and gene expression data [2,3], and small
molecules and chemicals [4]. At the protein level, well-
annotated protein sequences can be accessed in UniProt [5],
protein structures in the Protein Data Bank (PDB) [6], protein
modifications in UniMod [7] and RESID [8], and protein interac-
tions in the various resources forming the IMEX consortium [9].

This public availability of data is particularly interesting for
model organisms, as they have been most vigorously researched
using various high-throughput ‘omics’ analytical methodologies
over the last two decades. Indeed, a large proportion of the wealth
of data thus obtained has become publicly available to the
research community via various resources, including the ones
mentioned above. While the field of MS proteomics is therefore
currently ahead of certain other “omics” approaches (e.g.
metabolomics and glycomics) in terms of public data availability,
itis still trailing other well-established “omics” disciplines such as
genomics and transcriptomics in this respect. Indeed, compared
to these more mature fields, relatively few MS proteomics data
are currently available in the public domain, despite the
increasing popularity of the approach. As a consequence,
mandatory full data disclosure in the field of MS proteomics
remains an important work in progress [10].

This unfortunate situation is all the more regrettable since
there is some biological information that is uniquely available
through MS proteomics data. For instance, transcriptomics
approaches cannot predict accurately changes in active, mature
proteinlevelsin a quantitative way. Indeed, several studies have
shown that a simple deduction of protein concentrations from
mRNA transcript analyses is not appropriate [11-13].

proteomics approaches is the detection and quantification of
co- or post-translational protein modifications [14]. A last
point to consider here is the use of proteomics as a valuable
tool for clinicians to develop new diagnostic methods or to
identify biomarkers. While microarray-based approaches
have also been used for this purpose, their usefulness may
ultimately be more limited. The main reason is that
proteomics, unlike transcriptomics, also has access to
secreted, circulating proteins in different proximal body
fluids such as blood plasma, serum, or urine, which present
highly convenient targets for detection and quantification
[15,16].

Despite the absence of a universal directive to make
published MS proteomics data publicly available, several
suitable repositories have been established to address the
demand for storage and availability of proteomics data in the
public domain. In parallel to the intrinsic complexity of the
field, proteomics repositories are quite heterogeneous and
have different interests and focus. Clearly, this variation is one
of the many reasons why data sharing in proteomics remains
limited: the current situation is simply too confusing for
researchers in the field. Therefore, it is important to mention
here that no single proteomics data resource will be ideally
suited to all possible use cases and all potential users. As a
matter of fact, existing resources already display a remarkable
complementarity in that respect.

The main publicly available databases for proteomics data
are the Global Proteome Machine Database (GPMDB) [17],
PeptideAtlas [18], the PRoteomics IDEntifications database
(PRIDE) [19], Tranche (http://www.tranche.proteomecommons.
org), and the most recent addition to the list, NCBI Peptidome
[20]. Additionally, there are other very valuable proteomics
resources such as Human Proteinpedia [21], PepSeeker [22], the
Genome Annotating Pipeline (GAPP) [23], MAPU [24], OPD [25],
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