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Reproducibility of results is a fundamental pillar of scientific integrity. Biological images are a key data 

source in biology, often requiring substantial computational analysis and integration with other data to 

generate useful quantitative information. Providing access to raw image data underlying published 

results is thus critical to scientific progress. Beyond improving reproducibility, open access to well 

organised image data in standard formats, following the FAIR principles[1], can drive methods 

development and allow new discoveries to be made. For these reasons funders, publishers and scientific 

institutions increasingly expect that researchers will make their data openly available at some point in 

the experimental lifecycle. 

 

Publishing large, multimodal datasets, however, involves several challenges. Biological imaging covers 

an extremely diverse set of subdomains, each with its own standards, practises, and communities. This 

gives rise to huge heterogeneity in data types, formats, and metadata standards. Additionally, the scale 

of data generation varies over multiple orders of magnitude and dealing with very large datasets (which 

can be 100s of TB in size) is particularly challenging. Committing to storing and providing access to 

these kinds of datasets for the long term is difficult, particularly for smaller institutions and laboratories. 

Multimodal datasets amplify these problems since they involve different types of imaging and require 

additional consideration to how different modalities must be integrated. 

 

The European Molecular Biology Laboratory‘s European Bioinformatics Institute (EMBL-EBI) is the 

―home for big data in biology‖ in Europe. EMBL-EBI operates two data resources dedicated to imaging 

data, which together provide public archival services across imaging modalities. EMPIAR, the Electron 

Microscopy Public Image Archive, was originally launched in 2013 to archive raw 2D image data 

supporting cryo-EM and electron cryo-tomography derived 3D structures[2]. EMPIAR‘s scope has now 

expanded to include volume EM and soft and hard X-ray imaging data. The BioImage Archive[3] 

(BIA), launched in 2019, accepts all other modalities of biological imaging data associated with a 

publication, except for patient-identifiable medical data. 

 

Together, EMPIAR and the BIA support the archival of multimodal imaging data. Currently, the 

components of a correlative study are deposited separately in the two archives, with linking information, 

such as transformations mapping the different components into a common physical coordinate space, 

deposited into the BioImage Archive[4]. Each deposition is annotated with links to the other 

components of the study. The archives are hosting datasets from the COMULIS community challenge 

(https://www.comulis.eu/challenges) to provide further demonstrations of this approach. 

 

Further developments of both resources will allow better integration, more possibilities for interactive 

exploration of multimodal data, and easier data reuse. The recently released Recommended Metadata for 

Biological Images (REMBI) guidelines[5] provide a common standard for metadata across different 

imaging modalities. Implementing this standard will provide a more consistent experience for depositors 
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and users of multimodal data, as well as improving usability of archived data for example through 

development of standardised representations for coordinate transforms within REMBI‘s correlative 

information module. New advances in file formats designed to provide random/streaming access to 

subcomponents of large datasets will improve the accessibility of these large datasets. This will allow 

better interactive visualisation and annotation tools, both those provided by the archives and third-party 

software. 
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