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Without a common format,

using diverse tools in a workflow
demands conversions, “shims”,

or do-it-yourself parsing.

And worst of all, maintaining these
in the future.

The 2 scenarios show demands for
connecting 2 tools (e.g. Web services)
that use:

a) Different formats

b) A common format
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/TECHNOLOGY CHOICES \

Different paradigms of data formatting represent data differently.
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N | ‘ 2D JSON
Tab-separated values JSON format
YML
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Binary format Tree Gl‘a ph

A machine-understandable definition of a specific format (a data model, a schema)
is highly beneficial for validation and maintainability.

XML Schema (XSD) 1.0
XML Schema 1.1

Example data instance, BIOXSD in XML:

<mySequenceRecord
xsi:type="bx:GeneralAminoacidSequenceRecord"
xmlns:bx="http://bioxsd.org/BioXSD-1.1"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://bioxsd.org/BioXSD-1.1 http://bioxsd.org/BioXSD-1.1.xsd"

<bx:species
dbName="NCBI Taxonomy"
accession="9606"
entryUri="http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=9606"
speciesName="Human"

<bx:reference
dbName="UniProt"
accession="pP43353"
entryUri="http://www.uniprot.org/uniprot/P43353"
sequenceVersion="1"
variantAccession="P43353-1"

<bx:subsequencePosition>
<bx:segment min="1" max="48"/>
</bx:subsequencePosition>

</bx:reference>

</mySequenceRecord>

\_

<bx:sequence>MDPLGDTLRRLREAFHAGRTRPAEFRAAQLQGLGRFLQENKQLLHDAL</bx:sequence>

/SIMPLE EXAMPLE: BioXSD sequence record

In BioJSON:

{
"species": {
"accession": "9606",

"speciesName": "Human"
2
"reference": {
"dbName": "UniProt",
"accession": "P43353",

"sequenceVersion": "1",

"subsequencePosition": {
"segment": {
"min": 1,
"max": 48

}

<bx:name>Aldehyde dehydrogenase family 3 member B1 (ALDH3B1), N-terminus</bx:name> }

}
}

"sequence": "MDPLGDTLRRLREAFHAGRTRPAEFRAAQLQGLGRFLQENKQLLHDAL",
"dbName": "NCBI Taxonomy",

"entryUri": "http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=9606", entryUri: http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=9606

"entryUri": "http://www.uniprot.org/uniprot/P43353",

"variantAccession": "P43353-1",

"name": "Aldehyde dehydrogenase family 3 member B1 (ALDH3B1), N-terminus"

In BioYAML.:

sequence: MDPLGDTLRRLREAFHAGRTRPAEFRAAQLQGLGRFLQENKQLLHDAL
species:

dbName: NCBI Taxonomy

accession: "9606"

GTrack format Relax NG
TSV with column JSON Schema OWL
definitions
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/COMPLEX EXAMPLE: BioXSD feature record\

BioXSD can represent diverse interconnected features of a sequence,
together with related data and metadata, in an integrated data record.

protein 3D
structure

speciesName: Human
reference:
dbName: UniProt
accession: P43353
entryUri: http://www.uniprot.org/uniprot/P43353
sequenceVersion: "1"
variantAccession: P43353-1
subsequencePosition:
segment:
min: 1
max: 48
name: Aldehyde dehydrogenase family 3 member B1 (ALDH3B1), N-terminus
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—

\_ | %

Traditional
bioinformatics formats

Ad-hoc custom formats
tabular and key-value
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/ONGOING DEVELOPMENTS: single data model with multiple choices of exchange formats and conversions\
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BioXSD has been developed as a tree-structured data model and
exchange format for basic bioinformatics data, centered around
bio-polymer sequence [1,2]. BioXSD allows integration of diverse
features, information, measurements, and inferred values about a
biological molecule or its part or context, annotated with
provenance and reliability metadata, ontology concepts, scientific
remarks, and conclusions.

BioJSON and BioYAML are alternatives to the XML serialization of
BioXSD, following the same data model. As tree-structured data
formats, BioXSD, BioJSON, and BioYAML are particularly suitable
for programming in object-oriented languages, and for use with
web applications and web APIs (Web services), while at the same
time allowing a reasonable level of human readability.

BioXSD|BioJSON|BioYAML are now further developed together
with GTrack, GSuite, and BTrack (a family of universal tabular
formats for features and metadata [2,3]), under the umbrella of
ELIXIR Norway, with an open group of international contributors
(http://bioxsd.org/#Contact). The BioXSD|GTrack family of generic,
convenient, and interoperable data formats provides an added
value for integrative bioinformatics and omics.
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