
DataHub: focusing on sample metadata

Rafael Andrade Buono, PhD

FAIRDOM User Meeting, 17th October 2022



A (meta)data management platform

• Primary users: Researchers

• Secondary users: Support staff and service 
facilities

• Tertiary users: Repositories and schema 
creators

https://fair-dom.org/
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FAIR-by-design approach: start with the end in mind
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Local archive
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submission/brokering

● Admin 

● Study-level

● Repositories’ checklists, ontologies, 
controlled vocabularies

● Sample-level

● Customisable

● 1 step at a time

● Access to external 
storage (e.g., iRODS 
based storage service)

Link to data 
storage

Sample 
templates

Custom 
metadata fields



DataHub method: FAIRDOM-SEEK and ISA model

Local archive

Repositories’ metadata 
requirements

Multi-omics data 
submission/brokering

Powered by 
FAIRDOM-SEEK 
software

Implementation 
of ISA model in 
FAIRDOM-SEEK



Building a full experimental flow in DataHub
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Plant Leaf Sample DNA extract Library .fastq.gz
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Building a full experimental flow in DataHub

Source
(Input)

Sample Name
(Output/Input)

Process

Extract
(Output/Input)

Library
(Output/Input)

Raw data file
(Output)

Process Process

Plant Leaf Sample DNA extract Library .fastq.gz

Samples are linked through Registered Sample (multiple) Attributes

Process

Study Assay 1 Assay 2 Assay 3



Interacting with a Project in a single page

https://datahub.test.elixir-belgium.org/

https://datahub.test.elixir-belgium.org/


Interacting with a experimental flow in DataHub

DNA extract 1
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Interacting with a experimental flow in DataHub

DNA extract 1

Library 1

P1.fastq.gz

Plant 1

Leaf Sample 1

Study 

Assay 1

Assay 2

Assay 3

Sample Type A

Sample Type B

Sample Type C

Sample Type D

Sample Type E

SEEK Samples 
reference their input



Dynamic Table for Sample metadata

- Sample input in a table format
- Headers contain descriptions
- Displays validation errors
- Controlled vocabulary
- Ontology terms choices
- Search box for input values
- Copy/export and paste content

Future

- Batch upload/update of Samples
- Being able to add/remove/edit 

Attributes after the table is 
defined



Templates: easing adoption and exchange of standards

- Sets of attributes to provide Sample level (meta)data

- Helps balancing flexibility and compliance

- DataHub provides Templates containing metadata 
attributes required by EBI data repositories (e.g., ENA, 
ArrayExpress, MetaboLights, etc.)

- Attributes can be defined by ontology terms (or URLs)

- Users will be able to make custom Templates

- Templates have sharing permission

- (Some) Future goals:

- One Template that covers many Repositories 

- Template versioning

- Being able to reuse Attributes (defined by an IRI)

- Being able to assemble new Templates by picking & 
choosing existing Attributes

Template based on ENA’s ERC000011 Sample Checklist



DataHub features: Templates to Sample Types

Attributes based on a 
Repository’s 

checklist/standard

Attributes fitting the 
specific experimental step

Sample level metadata based on 
community standards and 
researcher’s specific needs

Deposition Databases

Template Sample Type Samples



DataHub features: Templates to Sample Types

Attributes based on a 
Repository’s 

checklist/standard

Attributes fitting the 
specific experimental step

Sample level metadata based on 
community standards and 
researcher’s specific needs

Template Sample Type Samples

I have no use for:
-“Attribute 3” 
I need to keep track of:
+“My new Attribute 1” 

We are producing metadata

Deposition Databases



DataHub features: Templates

Conforms to

Template
Sample Type 2 Samples

Sample Type 1 Samples

Sample Type 3 Samples



Querying Samples across experimental steps

“In a Project, show me the  
sequencing files originated from a 

Illumina MiSeq instrument and 
that come from Yeast culture 1”



Metadata rich submissions: ISA-JSON and RO-Crate

Local archive

Conversion

Direct submission

Data

my_Investigation.json

my_Investigation.json

my_Investigation.json

External data 
storage

Investigation.json



DataHub features: view for the future

- Improvements and streamlining the GUI

- Integration with external storage systems 
(e.g., iRODS)

- Integration with useGalaxy.be, WorkflowHub

- Features for data submission/brokering to 
ELIXIR Deposition Databases

- Packaging of Data and Metadata in 
RO-Crates

- Integration with external long term archival 
solutions

- Explore possible link with DMP tools (e.g. 
DMPonline)

https://datahub.elixir-belgium.org/

https://datahub.elixir-belgium.org/
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