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▪ Collecting and pre-processing terabytes of data

● Single and combined experiments

● Many different sensors, technology platforms

● Many different pre-processing steps

▪ Sharing and publishing data

▪ Metadata is as important as the data itself

● Organisms, treatment, samples, etc

● Sensor type, settings, etc

Data challenges in genomics & phenomics 
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▪ Bioscience

▪ Biointeractions

▪ Biometrics

Project partners
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Data flow
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▪ Standardized way of 

structuring project metadata

▪ Data files, documents, etc

▪ Ontology-based

▪ Important entities:

● Person, Assay, Data

▪ https://isa-specs.readthedocs.io/en/latest/isamodel.html

Investigation / study / assay (ISA)

5



▪ Structure is the same in, for example:

● eLabJournal

● FAIRDOM-seek

▪ Python support through isatools:

● ISAJSON / ISATAB

▪ R support:

● ISATAB

● ISAJSON currently being developed

Investigation / study / assay
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Open-source platform designed for the cataloguing and sharing of 

diverse scientific research data, including datasets, models, 

simulations, processes, and outcomes.

▪ Preserves Associations: It maintains relationships between 

various research components along with information about the 

involved people and organizations

▪ ISA Infrastructure: FAIRDOM-SEEK structures how experiments 

are part of broader studies and investigations

▪ Configurable Structure: structure is adaptable, making it suitable 

for various scientific fields

FAIRDOM-seek
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▪ Sharing Permissions: flexible and detailed sharing permissions, 

supporting collaboration at different research stages, from initial 

collaboration to publishing final results

▪ DOI Generation: Digital Object Identifiers for individual items or 

entire collections packaged as Research Objects

▪ Semantic Technology: Advanced queries over its content

▪ Metadata Collection: standard Excel tools and processes 

(RightField)

▪ MIAPPE support: metadata from Minimum Information About Plant 

Phenotyping Experiments

FAIRDOM-seek
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Metadata implementation (MIAPPE)
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▪ With thousands of measurements per experiment, the ISA structure 

is not suited for file storage

● Operating / File systems and file browsers cannot deal with 

that many files in a single directory

▪ Extended ISA structure:

Experiment / exp[id] / [Sample type] / [Pot ID] / [Assay 

timestamp] / Imaging / PlantEye / [data type]

▪ Makes data browsable (aka Findable) again

Extended ISA directory structure
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Extended ISA directory structure
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▪ JSON file containing:

● Project metadata

● Samples & organisms

● Sensor technologies

● Location of the data files

● And the type for each file (raw, derived)

▪ Computer (and little bit human) readable format

▪ Readily in and out Python & R isatools

ISA-JSON
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ISA-JSON
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▪ Adding pre-processing steps:

● Get the relevant files

● Process and store the location also in JSON

▪ For researchers:

● Direct access to the relevant data files

● Sharing makes the data more FAIR

▪ IT:

● Use the metadata to store, archive or provide access to data

Use of ISA and ISA-JSON
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Data flow implementation
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Data flow implementation
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Data flow implementation
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Data flow implementation
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▪ Cluster data files (TAR) on assay level

▪ Archive these TAR-files to tape

▪ Add metadata (original full file path of original collection name)  to 

these TAR-files

Archiving data file – ISA-JSON - iRODS
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Data flow implementation
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Data flow implementation
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▪ Data in iRODS

● URL of file location in iRODS

▪ extISA structure for many projects

● Automatic archiving on tape

▪ Create experiment related ISA-JSON files

▪ Processing ISA-JSON & data in iRODS using Python notebooks

● Configurable upload to FAIRDOM-seek

▪ Upload datasets for data publications incl DOI

Ongoing implementations
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▪ MIAPPE: Minimal Information About  a Plant Phenotyping Experiment.
Thisis an open, community driven, data standard designed to harmonize data from plant phenotyping 
experiments. MIAPPE provides a specification including a checklist and a data model of metadata 

required to adequately describe plant phenotyping experiments. www.miappe.org

▪ ISA-Tab: The Investigation/Study/Assay (ISA) tab-delimited (TAB) format. 
This is a known and general purpose framework with which to collect and communicate complex 
metadata (i.e. sample characteristics, technologies used, type of measurements made) from 'omics-
based' experiments employing a combination of technologies. Created by core developers from the 

University of Oxford, ISA-TAB v1.0 was released in November 2008.

▪ JSON: JavaScript Object Notation.
This is an open standard file format and data interchange format that uses human-readable text to 
store and transmit data objects consisting of attribute–value pairs. JSON is a language-independent 
data format. It was derived from JavaScript, but many modern programming languages include code 
to generate and parse JSON-format data. JSON filenames use the extension .json.

Glossary
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▪ https://www.npec.nl/phenotyping-modules/module-7-data/

▪ https://seek4science.org/about_us.html

▪ https://www.miappe.org/

More info:
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Question?

Balazs Brankovics

Bart-Jan van Rossum

Rick van de Zedde

Tim van Daalen

Sven Warris

Many others
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