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Open Science accelerates scientific progress and innovation

Open Science == Open Data + Open Source + Open Access
UNESCO Recommendations on Open Science (2021)

Ø Facilitates Knowledge Dissemination
Ø Encourages Reproducible Science 
Ø Allows Fairer Science by sharing tools and data (lowers $ barrier)
Ø Helps building Public Trust and Engagement
Ø Compliancy with Funding Agency Policies

“AlphaFold was trained on all known 200,000 
protein structures in the Protein Data Bank – an 
archive that is the result of decades of work of 
thousands of molecular biologists around the 
globe.”

Prof. Dr. Patrick Cramer, Max Planck Society President 
(German AI Award Ceremony, Berlin, 28/9/2023)



Data Management as a prerequisite of Open Data

Photo by SIMON LEE on Unsplash

• Curated
• Structured
• FAIR

https://unsplash.com/@simonppt?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/a-large-iceberg-floating-in-the-water-qjs2R1lMMcw?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash


Data Management as a prerequisite of Open Data

Open Data == Managed and FAIR Data from Day 1

Photo by SIMON LEE on Unsplash

• Curated
• Structured
• FAIR

• Unpublished
• Actively Analyzed
• Waiting … (lost?)
• Data stored …somewhere

• Data explosion (size & technology)
• Bioinformaticians don’t grow on trees
• How to share (meta)data with collaborators (e.g. AI)?
• Need of powerful Data Management tools

https://unsplash.com/@simonppt?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/a-large-iceberg-floating-in-the-water-qjs2R1lMMcw?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
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Data is often scattered in many places and solutions

• Users/Groups often left alone: home grown solutions 
• Labs use more and more technologies (multi-omics, imaging assays)
• Data scattered in different places, registered in different systems
X Difficult to collate all data together and keep information up to date 

External Providers

Internal Providers (core facilities)
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Own Work ?
Home grown solutions
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Cloud



One place to manage all your data!
External Providers

Internal Providers (core facilities)

+

Own Work ?
Home grown solutions

NFS NAS PCs

+

Cloud

X DM is often perceived as a burden
X Exposing users to multiple systems is not the right answer 
ü Offer a system with low entry level that users use frequently



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

Ø FAIR scientific Data Management solution

Ø Aims at covering your everyday DM needs

Ø Open Source 
v https://gitlab.com/lab-integrated-data

Ø Documentation & Online Training
v https://grp-gbcs.embl-community.io/labid-user-docs/

Ø Demo Server 
v https://labid-demo.embl.de/

https://gitlab.com/lab-integrated-data
https://grp-gbcs.embl-community.io/labid-user-docs/
https://labid-demo.embl.de/


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 & Studies)



Searchable, customizable and extendable lab collections

Ø Consumables, Equipment & Storage Equipment
Ø Extensive search and filtering options
Ø Customizable table views
Ø New types can be added without coding (Admin UI)
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Searchable, customizable and extendable lab collections

Ø Customizable Item Properties (text, number, CVs, item type…)
Ø Detailed Item Location
Ø Annotations, Attachments & Notes (Orders)
Ø Fine grained sharing (per user or group)
Ø Batch create & edit
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Accurately reflect your sample processing workflow

• Graphical Lineage of relationships
• Unlimited step number
• Merge & Split supported
• Specimen are your living collections (fly 

lines, cell lines …)
• Samples may derive from Specimen
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A rich sample model fitting most situations

• Samples have code, project and 
location

• Samples may be linked to protocols
• Samples can be annotated
• Activable sections for control, single-

cell and plated samples
• Connection to ELN
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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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An experiment is an entry in your ELN

• Experiments represent a particular lunch
• Experiments are grouped into Projects
• Experiments have a life-cycle 
• Frozen experiment are electronically timestamped
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Performing an Assay generates (raw) Datasets

• Raw data is generated by Assays
• Raw & Derived are organized into Studies
• A Study groups datasets of the same 

technology (e.g. sequencing) and experiment 
type (e.g. ChIP-seq) that may come from 
multiple assays

• Similar to the ISA model (MAGE-TAB)
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Flexible dataset granularity and composition

• A Dataset is made of one or multiple files and/or folder to accommodates different use cases
• Derived datasets may optionally be linked to samples (and assays)
• Datasets can be accessed and filtered by assays, studies, projects, samples or annotations
• Actual files/folders are stored in group-specific, read-only LabID data library (local network)
• Datasets can be archived to free up space
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LabID covers the whole data production phases

Project

ELN’s Experiments



Sequencing Light Microscopy Electron Microscopy Generic

A growing number of supported assay types & technologies

Ø Assay support: Standards, Formats, Vocabulary & Metadata definition matching CF, 
users & public repository needs

Ø Generic Assay to kick in when specific assay type is missing
v Next: proteomics, metabolomics and flow cytometry



Supporting standards with sub-types and controlled vocabulary

• Sample and Assay sub-types to 
support standards’ needs

• Custom properties can be defined by 
admin

• (Custom)Properties & Annotations 
can be linked to controlled 
vocabulary

MINISEQ Support

Custom Property



Generic Data Loader Wizard to support the many 
flavors of a “dataset”

Ø Intuitive wizard to guide user in dataset registration & ensure minimal information is provided
Ø Flexible on Dataset granularity (file, folder) and composition (multiple files per datasets)
Ø Derived Datasets can also be loaded and linked to their parent datasets



LabID offers several clients and use a range of services

User

Adv. User

AdminAdmin

Ø The API allows to easily develop your own clients



Automated Data Ingestion

Log in  
  

fastq

Ordering

JSON

Group 
NGS 

DropBox

LabID Watchdog
monitors dropboxes

Group NGS 
Library 

(folder on 
group 
space)

Register Mail 
  

Assay Initialized
+

Assay Registered

Final and read-only 
data location

• No data loss
• Information available at GeneCore is passed on
• Enforce minimum information collection: samples, meta-data
• Files are protected from user manipulation (read-only) while accessible for analysis



Data processing using Galaxy Workflow 
No data duplication

Start ATAC-seq Standard WF

https://galaxy.embl.de

All jobs executed on ITS HPC

Analyzed Data



Remain free

ØExport about everything you want
üExport any collections (excel sheets)
üExport Lab Notebook and Protocols as PDF & static web site
üExport Studies with all metadata i.e. sample, assay and dataset annotations
üDatasets remains available on accessible disks

ØFree and Open Source
üPublished under an open-source MIT license

ØUse what you need
ü Inventory, Biomaterial, Datasets & ELN modules can be use independently

ØBatch create, edit, share & delete
ü Easily import data using excel spreadsheet
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Alumni

Eileen Furlong

v https://gitlab.com/lab-integrated-data

LabID Public Repository

LabID Demo Server

Rainer Pepperkok
v https://grp-gbcs.embl-community.io/labid-user-docs/

Documentation & Online Training

v https://labid-demo.embl.de/

Ø https://www.embl.org/gbcs

Interested? Questions? Get in touch !

https://gitlab.com/lab-integrated-data
https://grp-gbcs.embl-community.io/labid-user-docs/
https://labid-demo.embl.de/

