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A common XML Schema (XSD), defining a canonical XML
format, is important for smooth compatibility of
heterogeneous tools and data resources, and in
particular for communication with Web services. The
lack of a common XSD-based format for the basic
bioinformatics types of data has motivated the
development of BioXSD [1].

BioXSD is an XML Schema defining formats of the main
bioinformatics types of data that are not modelled by
any specialised standard XML Schemas such as for
example SBML, PDBML, MAGE-ML, MIF, GCDML, or
phyloXML [2-7]. BioXSD thus focuses on biomolecular
sequences, alignments, and annotation by any kind of
features or properties. These main types are
accompanied by definitions of data-resource and
ontology reference formats, provenance metadata,
scores, and other. BioXSD has been coordinated with the
European EMBRACE project focused on practical
interoperability among bioinformatics tools [8].

The aim of BioXSD is to become used as a canonical,
“standard” data format for sequence data and generic
feature annotations. It does not mean that BioXSD
should be "the only format", but an exchange format that
can be common to several tools (as one of multiple
formats the tools are supporting). Tools can produce
and consume BioXSD directly, or BioXSD can be used as
an intermediate canonical format rich enough to enable
conversions among diverse formats. BioXSD types can
be directly included into other XML Schemas, or they can
be further extended or restricted in a similar way to
object-oriented programming classes. The XML Schema
can serve as a specification for generating more efficient
binary representations such as EXI [9]. BioXSD formats

have detailed structure and are rich enough to support
varying requirements for machine-understandable data
and metadata representation, but at the same time
trying not to be too complicated. Semantics of the
syntactic BioXSD types is defined via SAWSDL
annotation with concepts from the EDAM ontology [10].

The highlights of the BioXSD format itself are: structured
metadata of simple sequence records (as opposed to
FASTA deflines), provenance metadata in all types of
processed data and references, structured references to
data resources and ontology concepts including a
meaning of the relation, complex relations between
sequence features, feature model data, multiple complex
scores with meanings, formalised annotation of related
positions outside of the annotated sequence, and more.
The new BioXSD version 1.1 has optimised the syntax
for feature annotation, scores, semantic and data
references. It allows annotation of dense sequence
features applicable to whole-genome annotations
exchanged for example in the standardised binary EXI
format. The first beta version of BioXSD 1.1 has been
released in May 2011. Extensive support for whole-
genome alignments, individual genomics, and sequence
profiles will be added in the next beta versions.

In future, BioXSD must be maintained and regularly
refined in order to fit the diverse and changing needs of
the bioinformatics community. Involvement of the
community is essential both for the uptake and the
further development which must be coordinated by the
emerging BioXSD consortium. To enable larger-scale
adoption, supportive programmatic and interactive tools
have to be developed, including format converters and
integration with the O|B|F Bio* frameworks.
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