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NIH 4D Nucleome Initiative

https://www.4dnucleome.org

Standards and Metrics for 
imaging datasets produced by 
the 4D Nucleome consortium
• Community driven
• Shareable
• Adaptable
• Extensible
• Easy to use

• Minimum Information principle
• Requirements that scale with 

experimental requirements and 
complexity 

• Maximize automation in 
metadata collection

• Promote community consensus

4DN IWG Members: David Grunwald , Joan Polit-Ritland, Rob Singer, , Burak Alver, Rob Coleman, Warren Zipfel



Fred Hutch – Airy Scan 
processedCornell – Airy Scan Processed

Can images be compared and shared 
across different labs and imaging results 
reproduced?

EMBL – Airy Scan processed

Thevathasan, J.V., Kahnwald, M., Cieśliński, K. et al. Nuclear pores as 
versatile reference standards for quantitative superresolution 
microscopy. Nat Methods 16, 1045–1053 (2019). 
https://doi.org/10.1038/s41592-019-0574-9



The lack of reproducibility is universal



https://elifesciences.org/articles/55133



hEps://elifesciences.org/arFcles/55133
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What do we mean by Microscopy Standards?What do we mean by Microscopy Standards
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What do we mean by Microscopy Standards?What do we mean by Microscopy Standards

Huisman et al. ArXiv.org https://arxiv.org/abs/1910.11370
Strambio-De-Castillia and Rigano, 

https://github.com/WU-
BIMAC/MicroscopyMetadata4DNGuidelines

ISO 23494: Biotechnology – Provenance 
InformaWon Model for Biological
Specimen and Data
hYps://www.iso.org/standard/80715.html

https://arxiv.org/abs/1910.11370
https://github.com/WU-BIMAC/MicroscopyMetadata4DNGuidelines
https://www.iso.org/standard/80715.html


Metadata is essential for reproducibility 
and to compare and share data



Scaling repor-ng guidelines with 
experimental complexity, and image 
analysis needs facilitates sharing and 
reproducibility

Metadata 
semantics: 

Provenance & 
QC



Metadata model: a schematic 
representation of reality that can 
be utilized to organize data

Metadata 
semantics: 

Provenance & 
QC



Metadata 
semantics: 

Provenance & 
QC

From 4DN recommendations towards 
community-driven 4DN-BINA-OME 

global Microscopy Metadata standards

-LiMi

Slide adapted from Fedrica Paina, Global Bioimaging

Standards Organizations Manufacturers



… BUT METADATA REQUIREMENTS ARE NOT 
ENOUGH… 

Metadata 
capture & 

representation



Rigano and Strambio-De-Castillia, https://github.com/WU-BIMAC/4DNMicroscopyMetadataToolReact

Three implementations
• 4DN Portal (Javascript React)
• Standalone (Javascript 

Electron)
• OMERO.web plug-in 

Two user-interac-on workflows:
1 Manage Hardware

Alex Rigano

Metadata 
capture & 

representa.on

https://github.com/WU-BIMAC/4DNMicroscopyMetadataToolReact


Micro-Meta App is integrated in the DCIC 
portal where it facilitates sharing and 

reproducibility of 4DN imaging datasets

Rigano and Strambio-De-Castillia, https://wu-bimac.github.io/MicroMetaApp.github.io/

Metadata 
capture & 

representation



Rigano and Strambio-De-Castillia, https://github.com/WU-BIMAC/4DNMicroscopyMetadataToolReact Alex Rigano

Micro-Meta App is integrated in the DCIC 
portal where it facilitates sharing and 

reproducibility of 4DN imaging datasets

Metadata 
capture & 

representation

https://github.com/WU-BIMAC/4DNMicroscopyMetadataToolReact


Rigano and Strambio-De-Cas5llia, hLps://github.com/WU-BIMAC/4DNMicroscopyMetadataToolReact

Three implementations
• 4DN Portal (Javascript React)
• Standalone (Javascript 

Electron)
• OMERO.web plug-in 

Two user-interaction workflows:
2 Manage Settings

Alex Rigano

Metadata 
capture & 

representation

https://github.com/WU-BIMAC/4DNMicroscopyMetadataToolReact
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Manage Image Acquisition Settings: 
edit Channel configuration

Alex Rigano

Metadata 
capture & 

representation



Manage Image Acquisi-on SeOngs: 
configure the Channel light path

Metadata 
capture & 

representation

Rigano and Strambio-De-Castillia https://wu-bimac.github.io/MicroMetaApp.github.io/ Alex Rigano

Light guide 1

Coupling lens 1

LED 1

Objective 1

SPECIMEN

Camera 1

Relay Lens 1



Manage Image Acquisition Settings: 
select hardware components to add 
to the Channel light path

Metadata 
capture & 

representation

Rigano and Strambio-De-Castillia, https://wu-bimac.github.io/MicroMetaApp.github.io/ Alex Rigano



Manage Image Acquisition Settings: 
configure the Channel light path

Metadata 
capture & 

representa=on

Rigano and Strambio-De-Castillia https://wu-bimac.github.io/MicroMetaApp.github.io/ Alex Rigano

Light guide 1

Coupling lens 1

LED 1

Objective 1

SPECIMEN

Camera 1

Relay Lens 1



Rigano and Strambio-De-Castillia, https://wu-bimac.github.io/MicroMetaApp.github.io/

Micro-Meta App Website
Metadata 
capture & 

representation



Micro-Meta App Documentation

Rigano and Strambio-De-Cas5llia, h7ps://micrometaapp-docs.readthedocs.io/en/latest/index.html

Metadata 
capture & 

representation



BINA
• Alison North, The Rockefeller U.
• Claire Brown, McGill
• BINA Quality Control and 
and Data Management WG Members 
(Ulrike Boehm, James Chambers, Nathalie Gaudreault, Alison North, 
Arturo Pimentel, Damir Sudar, Peter Bajcsy, Claire Brown, Alex CorbeA, 
OresCs Faklaris, Judith Lacoste, Alex Laude, Glyn Nelson, Roland 
Nitschke)
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• Heimo Müller, BBMRI-ERIC

4DN Community
• 4DN IWG: Bob Singer, Rob Coleman (Albert Einstein), Joan 

Politz-Ritland (Hutch), Warren Zipfel (Cornell U.), Anders Sejr-
Hansen (MIT), 
• DCIC: Peter Park,  Burak Alver, 

Koray Kirli, Alexander Balashov, 
Serkan Utku Ozturk, 
Shannon Ehmsen (HMS)


