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Lab Integrated Data: One-stop shop for managing all your data

Ø FAIR scientific Data Management solution

Ø Collect, Connect, Share Data & Metadata

Ø Putting your DMP in practice

Ø Open Source, developed by MODIS (EMBL) 
v https://labintegrateddata.org/

v https://gitlab.com/lab-integrated-data
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Capturing high-quality (meta)data from creation to dissemination
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LabID articulates around 4 interconnected modules

Electronic Lab Notebook
(ELN)

(Project, Experiment & Protocols)

Biomaterial Management
(Sample & Specimen, Biobanking)

Lab Collection Management 
(Consumables, Equipment, Storage)

Dataset 
Management
(Assays, Datasets, 

Workflows & Studies)



Unified representation across the software
ex : inventory of sequencers in the institute
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Ø Customizable item types & properties



Specimen, the source of your samples

Ø Specimen are your living collections (fly lines, cell lines …)
Ø Samples may derive from Specimen

Ø Biobanking features like stocks location and shipment tracking
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Samples derives from Specimen
include experimental information (protocol and/or experiment) and annotations

• Experimental Variables as annotations
• Genotype
• Cell Line
• Developmental Stage
• Treatments…

• Controlled Vocabulary

• Protocols

• Lineage graph representing provenance
• biological vs technical replicates
• collect metadata at the appropriate level 

• Connection to integrated ELN

Accumulate key information for FAIR data 
sharing and deposition
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Integration with Ontologies

Ø Controlled Vocabulary locally defined can be mapped to Ontologies

For example, the local “species” term category (used to e.g. describe a sample’s organism) is mapped to the NCBI Taxonomy



Accurately reflect your sample processing workflow

• Graphical Lineage of relationships
• Unlimited step number
• Merge & Split supported
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Sequencing library is a specialized sample type

Ø ENA-compliant metadata (values as controlled 
vocabulary)

Ø Embedded support for Single Cell library information
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Describe protocols with details and share with your lab

• Protocols are cooking recipes
• Rich text formatting 
• Embed tables and images
• Attach documents e.g. excel table 
• Export to PDF
• Protocols may be versioned

(“Clone”)
• Protocols act as templates for 

Experiments
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• Experiments grouped into Projects
• Experiment may consume Samples (Input Samples) and produce Samples (Output Samples) 
• Experiments have a life-cycle: Frozen experiment are electronically timestamped

An experiment is an entry in your ELN
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Connecting datasets with samples at data registration

• An Assay uses samples and generates Raw 
data by running an instrument

• Datasets are organized into Studies that 
belong to Projects

• General support for all types of assay

• Specialized support for Sequencing, Light & 
Electron Microscopy

Project

Study

Raw 
Data

FastQ

AssaySample

Sequencing



Assay view
ex: sequencing assay

With references to instrument, samples & datasets



“Datasets” as flexible data-units

• Datasets can be accessed and filtered by assays, studies, projects, samples or annotations
• A Dataset is made of file(s) and/or folder(s)

• ex: paired-end fastq dataset with 2 files
• Dataset, Datafile & Datafile Copy are all annotable, separately 
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Standard-compliant metadata for (EBI) submission
ENA Library Information including single-cell support Study Design, Exp Factor & Contributors

</> XML MAGE-TAB

ü 180+ studies submitted to date

[ArrayExpress]



Data Registration Automation

üAutomate (primary) data registration in well defined scenarios (e.g. experiment type, project)
üRegistration only happens after successful content validation

ü Data structure, Naming convention (as defined in DMP)
ü Rule enforcement e.g. samples must already exist…

üSimilar assays are registered the same way
üMetadata Extraction
üPlugin approach

One monitored folder 



Supporting multi-modal & multi-site projects

• Projects frequently look at samples using different modalities
• Spatial-omics associate sequencing and image datasets
• Correctly linking multi-modal datasets to their common origin is key
• Data generated at different sites  

Sequencing

Sample

Seq. 
Library

EM 
Sample

Imaging, X-Ray

EM



Interoperability with workflow ecosystem

Import workflows

Export workflows

Export workflow invocations

Import workflow runs (custom)
LabID Command Line Interface (CLI)
Extensible “workflow run sniffer” plugins

Import workflow runs 
(built-in support)

LabID supports the concept of
• Workflow: from simple script to popular WMS (Galaxy, Nextflow, Snakemake…)
• Workflow Run to capture execution of a specific workflow version with metadata 



Straightforward data processing using Galaxy Workflow 
No data duplication

Start ATAC-seq Standard WF

https://galaxy.embl.de

All jobs executed on ITS HPC

Processed Data
WF Run Metadata + Link



Online Doc & Training Material

• Discover by theme
• ELN
• Lab Inventory
• Sample Management
• Dataset & Assays
• Advanced topics

• Presentations & recorded 
videos

• Hands-on material that can be 
run independently

• Separate server for training



Thank you

Multimodal Open Data Integration Support (MODIS)
part of EMBL Data-Science Center 

Contact : modis@embl.de

Join LabID on Slack

mailto:modis@embl.de

