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What makes a figure publication-ready?

32024-05-13

• Representation of the results
• Faithful

• Complete

• Allowed manipulations only

• Easy to understand

• Well described

• Publishing the images?
• Not at all?

• Only in the manuscript?

• Public repositories:

• BioImage Archive

• Image Data Resource

• others

Schmied, C., Nelson, M.S., Avilov, S. et al. Community-developed 
checklists for publishing images and image analyses. Nat Methods 21, 
170–181 (2024). https://doi.org/10.1038/s41592-023-01987-9

https://gerbi-
gmb.de/2023/05/31/introducti
on-to-image-data-repositories-
and-public-archives/

https://gerbi-gmb.de/2023/05/31/introduction-to-image-data-repositories-and-public-archives/
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Focus for Module 4
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Recommended Metadata for Biological Images (REMBI)

(Ontologies)

OMERO.figure

The following slides are taken from:

Fuchs, V. A. F., Schmidt, C., & Boissonnet, T. (2024, Mai 6). [Workshop] FAIR data handling for microscopy: Structured 
metadata annotation in OMERO. Zenodo. https://doi.org/10.5281/zenodo.11109616

https://doi.org/10.5281/zenodo.11109616
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REMBI provides guidelines for metadata for 
biological images

5

https://www.ebi.ac.uk/bioimage-archive/rembi-help-overview/

Original publication: https://doi.org/10.1038/s41592-021-01166-8

(Copyright © 2021, Springer Nature America, Inc.)

Metadata collected in 8 modules

See Sarkans et al., 2021, 
https://doi.org/10.1038/s41592-021-
01166-8 

“Fig. 2: Different categories of metadata 
that are covered by REMBI.”

2024-05-13

https://www.ebi.ac.uk/bioimage-archive/rembi-help-overview/
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REMBI module 1: Study

6https://www.ebi.ac.uk/bioimage-archive/rembi-help-overview/

“Study is the highest level metadata, describing your project, including 
funding and publications.”

Recommendation by I3D:bio:

Key-Value pairs in OMERO at the “Project”-level:

Original publication: https://doi.org/10.1038/s41592-021-01166-8

I3D:bio project: https://www.i3dbio.de/

Data acquired in the lab of Prof. Grossmann
https://www.icib.hhu.de/

2024-05-13

https://www.ebi.ac.uk/bioimage-archive/rembi-help-overview/
https://www.i3dbio.de/
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Study Component acts as a container that helps you organise your data, based on 
experiment types or samples etc. A Study Component contains one or more of the 
following components: biosample, specimen, image acquisition, image correlation, 
image analysis (latter two are only required if relevant).

Recommendation by I3D:bio:

One per Dataset (Key-Value Pairs in OMERO at the Dataset-level)

REMBI module 2: Study component

7https://www.ebi.ac.uk/bioimage-archive/rembi-help-overview/

Original publication: https://doi.org/10.1038/s41592-021-01166-8

I3D:bio project: https://www.i3dbio.de/

2024-05-13

https://www.ebi.ac.uk/bioimage-archive/rembi-help-overview/
https://www.i3dbio.de/
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Biosample describes what you have imaged, for example: the species, the 
organism, a particular cell line, genetic background etc.

Recommendation by I3D:bio:

One per Dataset (Key-Value Pairs in OMERO at the Dataset-level)

https://www.ebi.ac.uk/bioimage-archive/rembi-help-overview/ 8

REMBI module 3: Biosample

Original publication: https://doi.org/10.1038/s41592-021-01166-8

I3D:bio project: https://www.i3dbio.de/

2024-05-13

https://www.ebi.ac.uk/bioimage-archive/rembi-help-overview/
https://www.i3dbio.de/
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REMBI module 4: Specimen

Specimen metadata describes how your sample was prepared for 
imaging.

Recommendation by I3D:bio:
One per Dataset (Key-Value Pairs in OMERO at the Dataset-level)

https://www.ebi.ac.uk/bioimage-archive/rembi-help-overview/ 9

Original publication: https://doi.org/10.1038/s41592-021-01166-8

I3D:bio project: https://www.i3dbio.de/

2024-05-13

https://www.ebi.ac.uk/bioimage-archive/rembi-help-overview/
https://www.i3dbio.de/
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REMBI at CAi
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Data acquired in the lab of Guido Grossmann
https://www.icib.hhu.de/ 2024-05-13
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REMBI at CAi

Module1: Study –
project level

11

Data acquired in the lab of Guido Grossmann
https://www.icib.hhu.de/ 2024-05-13
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REMBI at CAi

Module2: Study 
component –
dataset level

12

Data acquired in the lab of Guido Grossmann
https://www.icib.hhu.de/ 2024-05-13
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REMBI at CAi

Module 3: 
Biosample –
dataset level

13

Data acquired in the lab of Guido Grossmann
https://www.icib.hhu.de/ 2024-05-13
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REMBI at CAi

Module 4: 
Specimen –
dataset level

14

Data acquired in the lab of Guido Grossmann
https://www.icib.hhu.de/ 2024-05-13
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REMBI at CAi

Module 5: Image 
acquisition –
dataset level

15

Data acquired in the lab of Guido Grossmann
https://www.icib.hhu.de/ 2024-05-13
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A brief glance at ontologies

162024-05-13
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What is an image?
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Microsoft Bing search for „image definition“

Asking a microscopist
https://en.wikipedia.org/wiki/Virtual_image

Asking a research software engineer…
https://docs.docker.com/guides/docker-concepts/the-basics/what-is-an-image/

2024-05-13

https://en.wikipedia.org/wiki/Virtual_image
https://docs.docker.com/guides/docker-concepts/the-basics/what-is-an-image/
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Technical terms in science
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Key: „cell type“ Value: „CD4+ T cell“

Key: „disease model“ Value: „Experimental Autoimmune Encephalomyelitis“

„cell type“ „type of cell“     „cell-type“      „cellular entity“ „cellular identity“ 

„Experimental Autoimmune Encephalomyelitis“    „EAE“     „Allergic Encephalomyelits“

How to avoid ambiguity?

How to describe the data objectively?

How to make the metadata machine-interpretable?

„CD4+ T cell“        „CD4-positive T-lymphocyte“       „naive, CD4-positive T cell“

„CD4-positive, alpha-beta T cell“ „Th0 cell“ „CD4+ T helper cell“

Adapted from: Schmidt C., Bortolomeazzi M., Boissonnet T., Fortmann-Grote C. et al. (2023). I3D:bio‘s OMERO training material: 

Re-usable, adjustable, multi-purpose slides for local user training. Zenodo. DOI: 10.5281/zenodo.8323588. If not stated otherwise, 

the content of this material (except for logos and the slide design) is published under Creative Commons Attribution 4.0 license. 2024-05-13

https://creativecommons.org/licenses/by/4.0/legalcode
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Ontologies
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An ontology is a conceptual framework of how specific terms are used to represent

domain knowledge in a (research) domain.

Examples of Ontologies:

• Experimental Factor Ontology (EFO) – curated by the EMBL EBI

• Biological Imaging Methods Ontology (FBbi) – curated by the Cell Image Library

• Cell Line Ontology (CLO) – community-based, curated at the University of Michigan 

• Defines term attributes/properties, and relationships between the terms

• Terms with shared attributes are grouped into classes

• Terms in different ontologies are mapped to each other or adopted

• Can be extended over time with the evolving domain knowledge (i.e., an ontology is versioned)

• Formalized, i.e., ontologies can be expressed in ontology formats (machine-interpretable), e.g., OWL, SKOS, OBO

Adapted from: Schmidt C., Bortolomeazzi M., Boissonnet T., Fortmann-Grote C. et al. (2023). I3D:bio‘s OMERO training material: 

Re-usable, adjustable, multi-purpose slides for local user training. Zenodo. DOI: 10.5281/zenodo.8323588. If not stated otherwise, 

the content of this material (except for logos and the slide design) is published under Creative Commons Attribution 4.0 license. 2024-05-13

https://creativecommons.org/licenses/by/4.0/legalcode
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Examples of potentially useful ontologies
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Different ontologies are designed to optimally represent their respective domain knowledge
(for example, the relationship between terms)

This knowledge can be represented as a tree structure or „knowledge graph“. Example:

lymphocyte

T cell

B cell

(a class, SubClassOf of „leukocyte“)

(a class, SubClassOf of „lymphocyte“)

(a class, SubClassOf of „lymphocyte“)

is a

is a

leukocyte

is a

(a class, SubClassOf „…“)

Property that defines the

relationship

Here:

A T cell Is a lymphocyte

Adapted from: Schmidt C., Bortolomeazzi M., Boissonnet T., Fortmann-Grote C. et al. (2023). I3D:bio‘s OMERO training material: 

Re-usable, adjustable, multi-purpose slides for local user training. Zenodo. DOI: 10.5281/zenodo.8323588. If not stated otherwise, 

the content of this material (except for logos and the slide design) is published under Creative Commons Attribution 4.0 license. 2024-05-13

https://creativecommons.org/licenses/by/4.0/legalcode
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Advantage of using ontologies
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EFO A single Key-Value Pair can carry extended domain knowledge!

„CD4-positive, alpha-beta T cell“ following an ontology (here: EFO) 

includes more information from the domain knowledge formalized

in the ontology (and cross-domain knowledge formalized by mapping):

- Is carrying a T cell receptor with αβ-chains

- Has completed thymic selection (i.e., is mature)

- Is a cell of the hematopoietic system

- etc…

Due to the ontology format, a computer

can read the knowledge!

Adapted from: Schmidt C., Bortolomeazzi M., Boissonnet T., Fortmann-Grote C. et al. (2023). I3D:bio‘s OMERO training material: 

Re-usable, adjustable, multi-purpose slides for local user training. Zenodo. DOI: 10.5281/zenodo.8323588. If not stated otherwise, 

the content of this material (except for logos and the slide design) is published under Creative Commons Attribution 4.0 license. 2024-05-13

https://creativecommons.org/licenses/by/4.0/legalcode
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Examples of potentially useful ontologies
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Links resolve to https://www.go-fair.org/fair-principles/

BAO BioAssays Ontology
EDAM Ontology of bioscientific data analysis and data management
(EDAM BioImaging)
EFO Experimental Factor Ontology
CLO Cell Line Ontology
CL Cell Ontology
GO Gene Ontology
UBERON Uber Anatomy Ontology
FBbi Biological Imaging Methods Ontology
ChEBI Chemical Entities of Biological Interest

2024-05-13

https://www.go-fair.org/fair-principles/
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Demonstration and Group Task
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Try out different ontology lookup services:

Ontology Lookup Service https://www.ebi.ac.uk/ols4/index

Semantic Lookup Service https://semanticlookup.zbmed.de/ols/index

BioPortal Bioontology https://bioportal.bioontology.org/

Ontobee https://ontobee.org/

2024-05-13
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Recommendation for Ontologies in OMERO
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• Where possible, use terms that are derived from a useful ontology

• How to indicate the Ontology-compliant term choice:

Key: Biological entity Value: CD4-positive, alpha-beta T cell

Key: Biological entity Term Accession Number Value: http://purl.obolibrary.org/obo/CL_0000624

Key: Biological entity Term Source REF Value: http://www.ebi.ac.uk/efo/efo.owl  or EFO

• Ontology compliance for all terms???

• Choose the essential keywords that represent your research

• Identify a few ontologies that you can use sustainably

Why this style? Because it is already used by the ISA framework, hence, close to an annotation standard

Adapted from: Schmidt C., Bortolomeazzi M., Boissonnet T., Fortmann-Grote C. et al. (2023). I3D:bio‘s OMERO training material: 

Re-usable, adjustable, multi-purpose slides for local user training. Zenodo. DOI: 10.5281/zenodo.8323588. If not stated otherwise, 

the content of this material (except for logos and the slide design) is published under Creative Commons Attribution 4.0 license. 2024-05-13

https://creativecommons.org/licenses/by/4.0/legalcode
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Exercise – Annotate data with REMBI
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Option 1:
Use the training data (just make up the biological details behind it)

Option 2: 
Work silently on your own data

Option 3:
Share with colleagues what you are working on and annotate a dataset
together
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Exercise – Bring structure to the data

262024-05-13

OMERO.figure

(live demonstration)
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Exercise – create figures

272024-05-13
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