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Susanne, Astrid, Peter,
Steffi, Josh, Karen ...

Bioimage Data”
...and Roland, Tobias,
Julia, Tom, Elisa,

Christian, Michele ...
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https://twitter.com/DrHenningFalk

13D:bio —the OMERO project

I13D:bio at the TiM 2023

The Data Stewardship Team  The project is focusing on OMERO: 4 fully funded
positions (2022-2024), aiming for a second funding

Team Heinrich-Heine-University Diisseldorf th Eory
Steffi Tom
Center for Advanced Imaging (Head) Center for Advanced Imaging M

= Chair of GerBI-GMB p e r I O

=N | Spokesperson of NFDI4BIOIMAGE Role / Topies:

F’_ Il Role / Topics: OMERO admin, metadata, file transfer,

( Metadata, FRET, FLIM, imaging , image analysis, data collection, training

modalities, community-building material

Team University of Osnabriick

N - B e  Aimis to improve FAIR image data management: tools,
A |m

iBiOs Facility at CellNanOs iBiOs Facility at CellNanOs
Co-Spokesperson of NFDI4BIOIMAGE
Role / Topics:

metadata standards, training in the framework of

Team German Cancer Research Center dkfz. O M E R O sse e
Elisa Christian B et
' @ e ctrda @ iy Mo https://gerbi-gmb.de/i3dbio/; publication in JoM:

Role / Topics:
Metadata, developer, file formats,

Co-Spokesperson of NFDI4BIOIMAGE NFDI4BIOIMAGE

ol Tpis: Py . https://doi.org/10.1111/jmi.13317

Use case documentation, coordination, Data collection, metadata, use case
community-building documentation, training material

Team University of Freiburg

Roland
o Life Imaging Center (Head)
' QUAREP-LiMi
Role / Topics: . Data collection, metadata, metrology
Metrology (meta)data, quality control,

Germany (and beyond): all practical aspects
Project Partners and Supporters . . Tom: V) OMERO @ TiM I/; WS Vi HOW to organise datau-- “

Management Officer

BURG

* Support to setup and run OMERO instances in

/ . Role/ Topics:

Co-Spokesperson

Josh Thomas — — wwu
@ Senior Research Data = Bl 8 Munster Imaging Network AUNSTER
3 i/ OME-Team of NFDI4BIOIMAGE
g Co-Spokesperson of NFDI4BIOIMAGE
¥ 4 Role / Topics: M M I
This project generates a lot of feedback!

File formats, metadata, OMERO,

developer, community-building
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NFDI4BIOIMAGE within the landscape of NFDI

Nationale “The aim (...) is to systematically manage scientific and research
q ' Forschungsdaten data, provide long-term data storage, backup and accessibility, and

Infrastruktur network the data both nationally and internationally.”
https://www.nfdi.de/

e Science-driven (bottom-up)

Network of
cé ¥ 26 collaborating * “Invest into people, not into metal”
| B CONSORTIA

(scientific discipline or method) 1§ 3 calls for application (2019 — 2021)

—> 26 consortia + 1 cross-consortia project
+ Consortia Assembly

+ NFDI Directorate
2 + Scientific Senate M * NFDI4BIOIMAGE started in 03/2023
/ with 5 + 5 years perspective

Adapted from: https://www.dfg.de/foerderung/programme/nfdi/informationsmaterialien/index.html, copyright: Deutsche Forschungsgemeinschaft

¢
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, Nationale
q Fd ' Forschungsdaten Start  Association v Consortia & Base4NFDI v Projects v News v  English v O
Infrastruktur

29.05.24

Working together towards the goal: collaboration in
sections

Although the individual NFDI consortia are dedicated to research data management in a wide variety of disciplines, such as the natural, cultural and social sciences, they
have many topics in common. Sections are legally dependent departments of the NFDI Association in which these cross-sectional topics are worked on across the

boundaries of the consortia.

Cross-cutting issues are identified and prioritised with representatives of the consortia. The strategy-led process, initiated by the NFDI Directorate and the NFDI Consortium
Assembly, can lead to the establishment of sections. In the sections, the association members work together to develop cross-consortium standards, metadata standard:

and formats.
Four sections were established by the Scientific Senate of the NFDI Association on 01.10.2021. The following sections have been launched:

e Common Infrastructures (section-infra)
e Ethical, Legal and Social Aspects (section-ELSA)
o (Meta)data, Terminologies, Provenance (section-metadata)

e Training & Education (section-edutrain)
0n 22.03.2023, a further section was established by the Scientific Senate of the NFDI Association:

e Industry Engagement (section-industry)

https://www.nfdi.de/sections/?lang=en
OME Meeting 2024 5
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3I0IMAGE

employed
by GerBI

Josh Moore

Image (meta)data formats and standardization

TA 2

Susanne Kunis

£ 4

Bj6r Griining Markus Blank-Burian

Technical infrastructure and cloud resources

Phillipp Mallm Werner Zuschratter Torsten Stoter

Multimodal data linking and integration

29.05.24 OME Meeting 2024

Christian Tischer

Bioimage informatics and analysis

Anna Kreshuk  Thilo Figge

Thomas Zobel Robert Haase

Training and community integration

Elisa May Stefanie Christian Schmidt Kathy Schmitz
Weidtkamp-Peters

Coordination, governance and networking & office



NFDI4BIOIMAGE:

29.05.24

community integration - N OMAGE

® co-applicant institutions (Task Area Leaders)

IT infrastructure (storage & playground: @ WWU & @ALU-FR)
But not: a central data archive for all bioimaging data (- BIA, IDR)

@ participating institutions
data stewards (DaSts) & research software engineers

community use cases

e ~ 20 FTE: work on practical RDM solutions & training
* Help Desk

* Collaborate
e with other NFDI consortia
e with industry (via Quarep-LiMi, GerBl & others)

OME Meeting 2024 7



Main objectives of NFDI4ABIOIMAGE - BoIMAGE

Objective 4
Capacitate researchers
for FAIR image data
management

Objective 1
Champion the
standardization
of the ,bioimage

:é image

acquisition

repositories storage data” type
‘ .
Objective 3 o0 & J m}‘y’gtr:,n Objective 2
Maximize the reach o Provide scalable
of reproducible image e infrastructure

analysis workflows
in the community

for FAIR image data

29.05.24 OME Meeting 2024 8
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3I0IMAGE

The NFDI4BIOIMAGE data steward team [

THE DATA STEWARDS TEAM OF NFDI4BIOIMAGE

Vanessa Fuchs Riccardo Massei

Background: Plant Sciences Background: Environmental Sciences
Affiliation: Heinrich-Heine University and Toxicology

Diisseldorf Affiliation: Helmholtz Center f. Env.

Res. (UFZ), Leipzig

Maximilian Miiller Jens Wendt
Background: Ecotoxicology Background: Electrical Eng./
Affiliation: University of Konstanz Information Tech. & Biomedical Eng.

Affiliation: University of Miinster

https://nfdidbioimage.de/about-us/data-stewardship-team/
29.05.24 OME Meeting 2024 9



NrOl4
3I0IMAGE

Data Steward Support...

Name: Dr. Riccardo Massei

Institution: Helmholtz Centre for Environmental Rese-
arch - UFZ

...for publication of
image data

Academic background: Environmental Sciences and To-
xicology

Professional experience: | am a dealing with high-

content screening (HCS) images collected from fish embryos, zoo-plankton and
cell lines. | joined NFDI4Bioimage to apply/advise on FAIR-10 concepts for HCS
data and provide semi(automated) integrative workflows for transferring analytical
HCS into cloud based systems (i.e. OMERO).

General tools: OMERO, Python, KNIME, eLabFTW, Fishinspector,

JupyterNotebooks H CS d ata Of
Related publications: Ze b rafi S h e m b r‘yos

— Analysis of vascular disruption in zebrafish embryos as an endpoint to predict
developmental toxicity - High Content Screening Raw Data (OBI/WIK strain)
(https:/www.ebi.ac.uk/biostudies/bioimages/studies/S-BIAD954 )

29.05.24 OME Meeting 2024 10
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Submission of image data to BIA eIMAGE

Browse Submit Galleries < Feedback A Login

BIOSTUDIES / BIOIMAGES / S-BIAD954

Release Date: 30 November 2023 = Modified: 1 February 2024
Analysis of vascular disruption in zebrafish embryos as an endpoint to predict
developmental toxicity - High Content Screening Raw Data (OBI/WIK strain)

1 Helmholtz Centre for Environmental Research 2 St. Thomas University 3 Duke University @ Data files : :
Accession  S-BIAD954 Show[s v entries search: [ ]

Description A novel automated imaging-based method to detect inhibition of angiogenesis in early life stage
zebrafish. Video subtraction was used to identify the location and number of functional intersegmental vessels
according to the detection of moving blood cells. By exposing embryos to multiple tyrosine kinase inhibitors
including SU4312, SU5416, Sorafenib, or PTK787, we confirmed that this method can detect concentration-
-

I:‘ Name

A03_14122020_PTK787_0-96hpf__W__1_1.bmr

@
dependent inhibition of angiogenesis. The new test method showed higher sensitivity, i.e. lower effect
concentrations, relative to a fluorescent reporter gene strain (Tg(KDR:EGFP)) exposed to the same tyrosine kinase 23‘14122020"PTK787—0'96hpf“w“1‘4'bnr

inhibitors. Indicating that functional effects due to altered tubulogenesis or blood transport can be detected before
structural changes of the endothelium are visible by fluorescence imaging. Comparison of exposure windows

https://www.ebi.ac.uk/biostudies/bioimages/studies/S-BIAD954

A05_14122020_PTK787_0-96hpf__W__1_1.bm

‘ This project generates even more feedback and requests!
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OMERO in the evolving landscape

Many requests also relate directly to our local OMERO at HHU

takes all local image data

... but it is not yet an official
service of HHU

... itis not an archive T

e ... has no cost model for
storage yet

... hot publicly accessible

e ...isnotconnectedtoS3

29.05.24 OME Meeting 2024
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OMERO in the evolving landscape

Many requests also relate directly to our local OMERO at HHU

SOMFERO i

Help Figure Key-Value TagSearch Adi Search: . stefanie Weidtkamp-Peters

| Thumbnails  ~ || General

_ CAi-Modul_WSe_23-24

takes all local image data

Explore  Tags | Shares (Add filter v | 8| = (5] ¥|[ca
[~ | X B T @ < Selected 6 objects: @ | Upload to BIA: [#

[ Microscope_Training 78 S, " \
ANNOTATIONS [Showall v |
B 2023-10-25_LSM780 7 —

. . {5 2023-10-25_LSM880 4 T O R

° and it is not yet an i -
see (B3 2023-10-26_LSM780_Slide1 12 Key-Value Pairs 0 ~

2023-10-26_LSM780_Grpi_405DAPI_488Act
ff Hp.— I M f H H U 2023-10-26_LSM780_Grp1_405DAP]_488Act
O I C I a S e rVI C e O 2023-10-26_LSM780_Grp1_405DAPI_488Act
2023-10-26_LSM780_Grp1_405DAPI_488Act

2023-10-26_LSM780_Grp1_405DAPI_488Act

Add annotations to 6 objects

Add K

Added on Project Microscope_Training

2023-10-26_LSM780_Grp1_405DAPI_488Act Study

2023-10-26_LSM780_Grp1_405DAPI_488Act study type master course

2023-10-26_LSM780_Grp1_405DAPI_488Act study name @ WS AT
iy lcaeaipton practical microscopy course

for master students

¢ but it is not an archive B e
LN ) 2023-10-26_LSM780_Grp1_405DAPI_488Act

2023-10-26_LSM780_Grp1_405DAPI_488Act - Added on Dataset 2023-10-26_LSM780_Slide1
Stud t
2023-10-26_LSM780_Grp1_405DAPI_488Act EYiCompoe —
peid e confocal laser scanning
[ 2023-10-26_LSM780_Slide2 2 ; microscopy
- imaging method term hitp://purl.obolibrary.org/iobo/
(B 2023-10-26_LSM780_Slide3 ¢ accession number CHMO_0000089
i 2023-10-26_LSM880_Slide1 9 imaging method term _
° h a S n O Cost m Od e | fo r (882025-10-26, | SM380_Side26 accosslon number source  chemical methods ontology
[ 2023-10-26_L SM880_Slide3 4

Biosample
{3 2023-10-26_SP8_Slide1 4 biological entity HeLa cells
] biological entity term hittp://www.ebi.ac.uklefo/
{5 2023-10-26_SP8_Slide2 3 accession number EF0_0001185
S 0 ra e e {5 2023-10-26_SP8_Slide3 20 biological entity term
[B2023-1030 S _— o . accession number source Experimental Factor Ontology
1050 Supre Sz . t ds the m butt
{5l 2023-10-30 Superres_Slide2 3 XK I n e e S e a g I C u O n species human
= = http://purl. li .org/obo/
{3 2023-10-30_AbberioFL_grp2_Slide1 2 e L e R a e
{5 2023-10-30_AbberioFL_grp2_Slide2 3 species term accession

e e eI HEE NCBI organismal classification

{3 2023-10-30_AbberioFL_grp3_Slide1 1

* not publicly accessible Pt e ..it needs standardized metadata |

preparation and staining il 8
{3 2023-10-30_AbberioFL_grp3_Slide3 1 method Le:éﬁféggvzlg Et;g[fCAl

{5 2023-10-30_LSM880_airy scan 3 — - . e Eggz;{’;[j:g“éﬂ;‘;’“/

' ==

29.05.24 OME Meeting 2024 13



How do we organize Biolmage town in the RDM landscape?

‘ Spreadsheet City }

Josh Moore, Guillaume Gay, Matthew Hartley & Katherine Wolstencroft. Zenodo.
https://doi.org/10.5281/zen0do0.8019760

) REMBI .
LinkML () Biolmage
OME-TIFF ArChlve
BIT Zones ’
OMERO Vitessce CellProfiler

é r:rr:gwxgil pffzip —

%o OMERO API = - :
o, > omero-transfer '
s ; OME-Zarr e use the feedback

GenericlIT

acquire

Storage

OMERO.web llastik
QuPath

(local or network)

buffer
Temp

Personal storage
(“Downloads”)

storage

29.05.24

FAIRer vision
Cloud

Storage Biolmage Town (BIT)
FAIR Data Metro Map
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OME 2024 = IDR

Presentations available @

https://downloads.openmicroscopy.org/
presentations/2024/Dundee



https://downloads.openmicroscopy.org/presentations/2024/Dundee
https://downloads.openmicroscopy.org/presentations/2024/Dundee

