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What is FoundingGIDE bioimaging attempting?

Can we agree on...
. ...enough shared information...
. ...between three repositories...
. ...to enable some interoperability...
. ...proved through search?
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Managing image data is very complicated! So...
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Let’'s make more complicated!
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How to we link imaging data
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and beyond?
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Data integration — image + image
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Data integration — image + other biological
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Sometimes images are at the periphery
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What are we trying to do (long term)?

“Show me
Images of how
mitochondria in
marine organisms
respond to
differing climate
conditions”

. Need to understand

the terms

. Need to link across

domains

. One repository will

not have all of the
iInformation!
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(one of) The problem (s)

* Biolmaging is many domains together

- Broad/deep

* Local institutions, communities always have specific needs
*  Work on some degree of interoperability
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The solution (sort of):

Step 1: Do something useful
Step 2: Make it better



OME 2024 NGFF challenge

= IDR
= (23.847TB)

Filter by:

Dimension Count
Organism

Imaging Modality
Sort by:

<

Biolmage Archive

Filter by Name or Description

~ JAX Webknossos Crick
X b (315.47 TB) A (1005 cB)

(166.04 TB)

Showing 11 out of 15305 images

27f8e9c0-e258-4dd2-ab1b-d2156f9b46e3.zarr
48-Susaki-MouseBrainCUBIC/Fig3C_H2B-mCherry
Data from collection sshd_samples provided by SSBD.
Open in OME-Validator.

Image size: T:1 C:1 Z:709 Y:2160 X:2560

Data size: 5.87 GB

038d16f4-af14-47b0-a70d-f6349f00b046.zarr
48-Susaki-MouseBrainCUBIC/Fig3A_R26-pCAG-nuc-3xmKate2
Data from collection sshd_samples provided by SSBD.

Open in OME-Validator.

Image size: T:1 C:1 Z:520 Y:2160 X:2560

Data size: 4.59 GB

507.46 TB of public bioimage data in the next major version of OME-Zarr, including Zarr v3 and sharding, with distributed hosting.

NFDI4BIOIMAGE SSBD =
(2.00TB) (59.78 GB)
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How does this work?

038d16f4-af14-47b0-a70d-f6349f00b046.zarr
48-Susaki-MouseBrainCUBIC/Fig3A_R26-pCAG-nuc-3xmKate2
Data from collection ssbd_samples provided by SSBD.

Open in OME-Validator.

Image size: T:1 C:1 Z:520 Y:2160 X:2560

Data size: 4.59 GB

RO-Crate metadata

License: v https://creativecommons.org/licenses/by/4.0/

Name: v 48-Susaki-MouseBrainCUBIC/Fig3A_R26-
pPCAG-nuc-3xmKate2

Description: v Light-sheet fluorescence microscopy
(LSFM) images of R26-pCAG-nuc-3 x mKate2 mouse
brain

Organism: v NCBI:txid10090 Mus musculus

Imaging method: v obo:FBbi 00000251 confocal
microscopy

» ro-crate-metadata.json EMBL-EBI
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What’s in the box?
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What is RO-Crate?

@ Enabling reproducible, transparent research.
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What is RO-Crate?

* A Research Object, which combines both data and metadata

[ {@} RO-Crate \

Data Metadata




Metadata — JSON-LD

JSON

What is the stuff?

Metadata

How are we describing it?



Structuring of Data and Metadata in Bioimaging: Concepts
and technical Solutions in the Context of Linked Data

« Susanne Kunis & Julia Dohle
« 10.5281/zenodo.7018750
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The promise of linked data
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The downsides

*  More complex

 Tends to be harder for
developers to work with




What’s in the box?
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ro-crate-metadata.json

"@context": [
"https://w3id.org/ro/crate/1.1/context",

"organism_classification": "https://schema.org/taxonomicRange",
"BioChemEntity": "https://schema.org/BioChemEntity",
"channel": "https://www.openmicroscopy.org/Schemas/Documentation/Generated/OME-2016-06/ome_xsd.html#Channel",
"obo": "http://purl.obolibrary.org/obo/",
"FBcv": "http://ontobee.org/ontology/FBcv/",
"acquisiton_method": {

"@reverse": "https://schema.org/result",

"@type": "@id"
}
"biological_entity": "https://schema.org/about",
"biosample": "http://purl.obolibrary.org/obo/0BI_0002648",
"preparation_method": "https://www.wikidata.org/wiki/Property:P1537",
"specimen": "http://purl.obolibrary.org/obo/HS0_0000308"

1,
“@graph": [

naid": /",
"@type": "Dataset",
"name": "Arabidopsis phloem pole",

"description": "Five-day-old Col-@ Arabidopsis thaliana root, phloem pole unloading zone (339-381 um from the root tip)",

"license": "https://creativecommons.org/licenses/by/4.0/",
"resultof": {

"'@id": "#a704c99d-1cac-4d2a-86c3-13d53841cc58"
th

1

"@id": "ro-crate-metadata.json",
"@type": "CreativeWork"
"conformsTo": {

"@id": "https://w3id.org/ro/crate/1.1"
}»
"about": {

"@id": "./"

i

"@id": "#f377f8fb-3ee7-430e-8d63-7948027c1d7c",
"@type": "biosample",
"organism_classification": {

"@id": "NCBI:txid3701"
}

"@id": "#16762b2e-ee4c-4880-897b-6102760ba5a9",
"@type": "specimen",
"biosample": {

"@id": "#f377f8fb-3ee7-430e-8d63-7948027c1d7c"
I

"@id": "#a704c99d-1cac-4d2a-86c3-13d53841cc58",
"@type": "image_acquisition",
"fbbi_id": {
"@id": "obo:FBbi_00000585"
}I
"specimen": {
"@id": "#16762b2e-ee4c-4880-897b-6102760ba5a9"
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“Minimal” image metadata

What is
Biolmaging?

imaging —

"@id": o-crate-metadata.json",
"@type": "CreativeWork",
"conformsTo": {

"@id": "https://w3id.org/ro/crate/1.1"
hH
"about"

"@id":

}

"@id": "#f377f8fb-3ee7-430e-8d63-7948027c1d7c",

"@type": "biosample",

"organism_classification": {
"@id": "NCBI:txid3701"

}

"@id": "#16762b2e-ee4c-4880-897b-6102760ba5a9",
"@type": "specimen",
"biosample": {

"@id": "#f377f8fb-3ee7-430e-8d63-7948027c1d7c"

}

"@id": "#a704c99d-1cac-4d2a-86c3-13d53841cc58",
"@type": "image_acquisition",

: {

obo:FBbi_00000585"

"specimen": {
"@id": "#16762b2e-ee4c-4880-897b-6102760ba5a9"

EMBL-EBI :::



What does the context look like?

"@context": [
"https://w3id.org/ro/crate/1.1/context",

g
L

"organism_classification": "https://schema.org/taxonomicRange",
"BioChemEntity": "https://schema.org/BioChemEntity",
"channel": "https://www.openmicroscopy.org/Schemas/Documentation/Generated/OME-2016-06/ome_xsd.html#Channel",
obo": "http://purl.obolibrary.org/obo/",
"FBcv": "http://ontobee.org/ontology/FBcv/",
"acquisiton_method": {
"@reverse": "https://schema.org/result",
"@type": "@id"
}l
"biological_entity": "https://schema.org/about",
"biosample": "http://purl.obolibrary.org/obo/0BI_0002648",
"preparation_method": "https://www.wikidata.org/wiki/Property:P1537",
"specimen": "http://purl.obolibrary.org/obo/HS0_0000308"
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Linked together

Pl

RO Crate (schema:Dataset)

ZARR folder
(schema:Dataset)

N

&

schema

:about

Specimen that was
imaged
(schema:BioChemEnti

ty)

schema:taxonomicRange

hasPart

schema:result

Image Acquisition Process
(relevant FBBI imaging
technique)

NCBI ID
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What do we have? Why is it useful?

Functional, minimal proof of concept of
different sources of imaging data coming
together

Allows us to expand and try new things,
while ensuring that we continually test
what is useful N

N

hasPart
RO Crate (schema:Dataset) asra

Spurs development of tooling

ZARR folder 4 schema:result

Forces decisions about ontologies / R
controlled vocabulary \

Image Acquisition Process
(relevant FBBI imaging
technique)

Highlights where the missing parts are

Specimen that was
imaged
(schema:BioChemEntity)

schema:taxonomicRange NCBI ID
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Where is it going?

Expand with more
specific optional
metadata

Demonstrate
search

Useful kernel
of interoperability

Minimal viable Expand with other
repository spec repositories
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Thanks, part I... UK Research

and Innovation

Kola Babalola Teresa Zulueta Aybuke Yoldas Frangois Sherwood

Biotechnology and w Medical GLBAL
Biological Sciences Research BIOIMAGING
Research Council wellcome Council growing collaboration

Projects have been funded by the European
Union’s Horizon 2020 research and
innovation programme

A EURC}QBIOIMAGING

Ugis Sarkans

Craig Russell



Next steps: pilots for subdomains?

Core

Volume

' hol
EM Histopathology
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Breakout 2: Harmonizing Metadata Models: Bridging
Efforts and Overcoming Challenges

. Needs — what do we all need?

. Challenges — what are the blockers?

- What’s possible — what might we be able to do?
. Next steps — what should we try to do next?
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