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What you will learn - - I

NFDI4BIOIMAGE: Who we are and what we offer
Basic Research data management (RDM) for image data

Image storage and organisation with OMERO

Publishing image data: how and where
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Introduction NFDI4Bioimage - e

NFDI = Nationale ForschungsDatenInfrastruktur is a Germany-wide initiative that

« systematically organizes,

« preserves,
. and makes research data accessible across disciplines

NFDI4Bioimage - Nationale ForschungsDatenlInfrastruktur fur Bioimaging

Champion the
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*modified from Moore, J.A. et al. (2024) NFDI4BIOIMAGE - National Research Data Infrastructure for Microscopy and Bioimage Analysis. https://doi.org/10.5281/zenodo.13168692 3
BY



https://doi.org/10.5281/zenodo.13168692
https://doi.org/10.5281/zenodo.13168692
https://doi.org/10.5281/zenodo.13168692
https://doi.org/10.5281/zenodo.13168692

Introduction NFDI4Bioimage IR ke
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Support the bio-imaging community in RDM topics via our helpdesk

service or direct contact

Gulide data handling, metadata annotations, data upload to
community reposttories (such as Biolmage Archive, Image Data

Resources and others)
Develop tools and workflows for the community
Connect to experts in the consortium and beyond

Share training materials and offer trainings

reach us with questions and feedback via

or

@ ® Reused from: Fuchs, V., Zobel, T., Baldenius, M., & Wendt, J. (2025, December 18). Workshop Research Data Management for
~ Microscopy at University Munster. Zenodo. https://doi.org/10.5281/zenodo.17974214 4
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Research data managment (RDM) B .

...Is about the process of:

+ Handling
» QOrganizing
Research
- Storing Data
Lifecycle

* Preserving

 Sharing Data

publication

and archival

...research data throughout its lifecycle




Why RDM? B ..

* Basic prerequisite for good scientific practice

 Credibility, traceability of own research by third parties

« Reproducibility of research results

«  Compliance with the requirements of research funders and publishers

*  Minimising the risk of data loss

«  Simplifying future reuse and ensuring long-term interpretability of data

«  Supporting open science, enabling new findings, meta-analyses and
collaborations

Reused from : Weiner, B., Wiinsche, S., Kihne, S., Voigt, P., Frericks, S., Hoffmann, C., Elze, R., & Gey, R. (2020, April 30). Crashkurs Forschungsdatenmanagement. Zenodo. https://doi.org/10.5281/zenod0.3778431 6
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The bioimage data type 2 ISt

Microscopy data is (often):
* high-dimensional (X, Y, Z, Channel, Time, ...)

« saved in proprietary file formats

« of large file size —
(often in GB-, sometimes in TB-range)
« produced with complex experimental setups

« used for quantitative analysis - derived data

- cumbersome to handle, store, and share

CLV1-GFP

Courtesy of: Y. Stahl, S. Weidtkamp-Peters, HHU Diisseldorf

Reused 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, CC-BY 4.0 7
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OMERO

Day-to-day image data
management with OMERO




o+ OMERO 2 e

*  Open Microscopy Environment Remote Objects Core Facility
- RDM platform for microscopy data InI;ir:isr::;it:greR?)nl\:
. Support = ’\

Access open training server: https://omero-
training.gerbi-gmb.de/

File system
storage

- Open software for i Cloud storage
. . . . Data Search __ ‘
managing, sharing and analysing image data e |
Efficient data

transfer

Formats

Image File
Storage & Access

Archiving,m
Long-Term
Storage

Researcher

Research
Data
Lifecycle integration
{‘“ Covered by
Data \ Permission
publication 9 Q syst em 0 M E RO
and archival c
eb access  Data Security
Journal of Microscopy, Volume: 294, Issue: 3, Pages: 350-371, First published: 16 May 2024, DOI: (10.1111/jmi.13317) 9
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OMERO — What is it?

From isolated data silos...

Core Facility

< seript.analyse > execula|
Result:
) |
iy

. storage ?
own microscope & storad
Adapted from: Schmidt C., Bortolomeazzi M., Boissonnet T., Fortmann-Grote C. et al. (2023). 13D:bio’s OMERO training material: Re-usable, adjustable, multi-
BY purpose slides for local user training. Zenodo. DOI: 10.5281/zenodo.8323588 10
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OMERO - What is it? B o

F N IT facility

] Core Facility
... to centralized, structured

data management

- 9 central storage

OMERO |
I

own microscope

Adapted from: Schmidt C., Bortolomeazzi M., Boissonnet T., Fortmann-Grote C. et al. (2023). 13D:bio’s OMERO training material: Re-usable, adjustable, multi-
purpose slides for local user training. Zenodo. DOI: 10.5281/zenod0.8323588 11




OMERO - What is it? B ..

OMERO: An open-source software for image data management
OMERO = ,OME Remote Objects”

Created by the Open Microscopy Environment Consortium (OME)

Clients * User computer
E ‘ * Microscope computer
» Processing / analysts server
A 4.

INTERNET

SERVER

* |nstalled on an institute or central IT server

¥y N m) Storage and handling of imaging data
4 . ¢ » Accessible from outside via ,clients”
\ W 4
OMERO
Adapted from https://docs.openmicroscopy.org/omero/5.6.3/users/index.html 12




Data management for everyone in the lab B

4 . @ @
dib V-

(]

» Group leaders » Experimenters « Bioimage analyst
« Overview of projects *  Knows all the details of * Needs metadata for
* Monttor progress a project, which processing
* Long term archiving experiment worked,  Share results back
which had an issue  Traceability of analysis

« (Can organize and
annotate data

Reused from: C. Schmidt, T. Boissonnet, M. Miller. (2025) Introduction to FAIR data bioimage management, and OMERO. OMERO workshop at University of Konstanz. 13
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Data transfer workflow

D
”’

(@
—

Microscope
+

local storage

2+ OMERO ....;n

e E61 Window Hep

G0 ) § |4 Doy Groups

7 v [~ fiter images [ Goneeol Acquston Prevew

- wkspace: 11 of 11 images Fl Vawer LA
Yo V2 Arreany welB1FITE.S
moexiaV_veLini_FITC_stitaned. t1

ol pu—
Image 10: 653
iy A wellf)_RLMIP_sttched b (Owner: VIK _user @
Per_welll]_RLMP_iched_bif-OMERD.0_6%,ome.tf Iage Dot
30m) UV +2Apl Armesde_welliz_FITC_sttched b
.
chas
gt Date:
Omensions (V)
Pl Type:
Channels: °
01 Count: °
Taus (1)
- scrovas
& Attachments

)

2 . otoWT Kontrobe+2Aud AnnexkiV_wotAl_RLMIP_&chad.tff
13 Orphaned images.

J T

O Images

User

(Fiji Is Just) Image) - [m] X

File Edt Image Process Analyze Plugins Window Help

Stk ‘ Lut

B ofc|o| A<l \AlL ] 4] oofss|ur] 0] #]8] |=

[Text tool (double-click to configure) Click here arch

Nl 4
3I0IMAGE

https://omero.uni-konstanz.de

vo*OMERO....
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L T ® O 10mJ Uv+2Apl &
VTR _use AnnexinV_wellB1_FITC_stilched.iff

VT _2024_apop

Banowe_test image D 652
10m UV+2fgd Annexind! wellB1_FITC. stéched bl Cner VIK _use Showal v
1om A
! " Image Details -
1omun2ApiAnne: oME
Add Description ’
Import Data:
Dimensions pXY)
Pixels Typo:
Pixels Size (XVZ) m)
Z soctionalTimopoints: Txat
+2Apl Annexiny_wellA1_FT Chanceh 9 7
Hela KyoIoWT Kontralles A1 Anniexiny_weliA1_RI_MIP_st RO Count o
{88 Orphanea mages
Tags 1 .
VI 2024 tast images = *
Key-Value Pairs 0 -

14


https://omero.uni-konstanz.de/
https://omero.uni-konstanz.de/
https://omero.uni-konstanz.de/

Data transfer workflow
e+ OMERO

O B

4.

Microscope
+

local storage

[0 (Fiji Is Just) Image)
File Edit Image Process Analyze Plugins Window H
TOIB\@\/IA\ AL 4] oo

Text tool (double-click to configure)

* Client for image upload
to OMERO

“|+ Metadata annotation

- Nl 4
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httDS'//omero uni-konstanz.de

' E R O

Storage

* Organisation (e.g.,
projects, datasets, tags)

* Metadata annotation
(e.g., Key-Value-Pairs)

* Figure creation
(OMERO.figure)

* Image processing

e Plugin for image download from OMERO
* Plugin for image upload to OMERO

15
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Data transfeurl;lmcgor W - SIOIMAGE

OMERO ERO

* Client for image upload

to OMERO
Metaddtsgnnotation Organisation &

' metadata annotation

0‘0} O MER O

<*OMERQ  oa=

Figure e u

creation e

Image 0 i
acquisition

il viewer (3] ENF- AL =

torag

OrgapjBation (e.g.,

pDrojects, datasets, tags)

* Metadata annotation
(e.g., Key-Value-Pairs)

* Figure creation
(OMERO.figure)

Ol

Microscope
+

local storage

|
[ mrm— 9

Image

processmg .

* Image processing
|+ Plugin for image download from OMERO

Bojsio)« a1 ~~f o Plugin for image upload to OMERO

[Text tool (double-click to configure)

[0 (Fiji Is Just) Image)
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OMERO.web — the main user interface

User-
Project-
Dataset-

-~
WOMFERO  paa History Help Figure Tag Search Gallery Key-Value Search Admin Search

§  Ksenia KrooR
="

Modul WSe 23-24 Tom Boissonnet

| Thumbnails ~ General Acquisition Preview

Image file Figure Eas E] | o Technical
preparation (g): L o metadata
pm):

=
sections/Timepoints:

(@ 2023-10-25_LSM780 Tags for
= 7S = SEe e Channels: L
2023-10-25_LSM780_Grp1_405DAPI_488Actin_ 56870t .
2023-10-25_L.SM780_Grp1_405DAPI_488Actin_568Tol ﬂ_ele le ROI Count:
2023-10-25_LSM780_Grp1_405DAPI_488Actin_568Tol o g = :
ags
2023-10-25_LSM780_Grp1_405DAPI_488Actin_568Tor 0 rg a n lZatlo n g
2023-10-25_LSM780_Gr 05DA 88Actin_568Tt .
2023-10-25_LSM780_Grp1_405DAPI_488Actin_568Tot Key-VaIue Pairs =
2023-10-25_LSM780_Grp1_405DAPI_488Actin_568Tot
2

G
5_LSM780_Grp1_405DAPI_488Actin_568To

)
f

_ Added on Project Microscope_Training
Key-Value ace

[N

NN

EEEREEERRREERE

_Slidet
rp2_AbberioFL_568Tom20ConfocalSTED.
[

m

rp2_AbberioFL_633VimentinConfocalST

Preview of

the images
in the
dataset

patrs for
metadata

annotation

Reused from: Ksenia KrooB, Talk at GFPi Sommertagung, May 17th, 2024

N

el

study type
study name

study description

master course
CAi-Module_WS-2023/24

practical microscopy course for
master students

Added on Dataset 2023-10-25_LSM780

Study component

imaging method

imaging method term accession
number

imaging method term accession
number source REF

Biosample

biological entity

biological entity term accession
number

biological entity term accession
number source REF

species

species term accession number

snecies term accessinn numher

confocal laser scanning
microscopy
http://purl.obolibrary.org/obo/CHM
0_0000089

chemical methods ontology

Hela cells

http
1185

ebi.ac.uk/efo/EFO_000

Experimental Factor Ontology

human

http://purl.obolibrary.org/obo/NCBI
Taxon_9606
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OMERO.web — the main user interface BN vos

User-
P rOJ eCt- "OMFRO Data History Help Figure Tag Search Gallery Key-Value Search Admin
Datas?;_ Modul WSe 23-24 Tom Boissonnet | Thumbnails ~ |
iR il Figure  [me - D |, e S

oeorion S N N NN e
pm):

1 Two-tier folder hierarchy
- Use TAGS for data organisation

2. Data belongs to.a-user in a'group
9 membershlp in multiple groups p055|ble

B £V45-10-5U_ADDENOrL_gips_siael 1+ number source

D 2023-10-30_AbberioFL_grp3_Slide21 1 species human

B 2023-10-30 AbberioFL arp3 Slide3 v species term accession number Tta!fonpgiliob olibrary.org/obo/NCBI

q = o0m ’
, g Zoom @ : . - i
snecies term accessinn numher aimns . A o

Reused from: Ksenia KrooB, Talk at GFPi Sommertagung, May 17th, 2024 18




0.0 OMERO demO - SIOIMAGE

If you like detective games and riddles, try the OMERO Treasure Hunt! E3

Start your adventure here:

Boissonne t, T. (2024). OMERO Treasure Hunt: An interactive annotation learning activity. German Biolmaging (GerBI-GMD) / NFDI4BIOIMAGE. Available at: https://omero-training.gerbi-gmb.de/.
BY
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Public image data deposition




Reproducibility crisis

IS THERE A
... the persistent observation that REPRODUCIBILITY
numerous scientific findings CRISIS?
N o A Nature survey ]._ifts the l‘id on ’
cannot be confirmed in repeated how esearchersview the rii
. think will help.
StUd les- BY MONYA BAKER
HOW MUCH PUBLISHED WORK IN YOUR FIELD IS REPRODUCIBI:E?
Physicists and chemists were most confident in the literature.
PHYSICS AND EARTHAND
CHEMISTRY ENGINEERING ENVIRONMENT BIOLOGY MEDICINE OTHER
I 7 ] | l - 100%
VTSR S ] PRI EATETER PR [
G AR ] SR TR RPN R AR
G LS5 R AT sy RS 7Y
o e e — - R - - 50%
R jasen) B AR BRESR ERESEE
2] oS R P sy eS|
SFER = = B bz 57
% el T ] 7 2
l 1 B - 0%
|
25%, of respondents
Baker, M. 1,500 scientists lift the lid on reproducibility. Nature 533, 452-454 (2016). https://doi.org/10.1038/533452a

% of published literature that

is reproducible (predicted)

Public data deposition
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HAVE YOU FAILED TO REPRODUCE
AN EXPERIMENT?

Most scientists have experienced failure to reproduce results.

@ Someone else's  © My own

Chemistry [*=

T

Physics and

Medicine [ e et st i )
G R S

Earth and : : :
: R R S S TR %
environment ~ .-.%&C}“.ii?-'?"\é, q

e

R SR 1 ol R SO 11 1 4
21
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Data availability? B o

NOl 4
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In fact, data is mostly NOT

available upon request:

Example studies:

* Vines et al., 2014: only ~ 26 %
of data available upon request

 Tedersoo et al., 2021: only ~
39 % of data available upon

request (with large variability)

"Data is available upon request", NFDI4BIOIMAGE Consortium (2024):

" DAm ‘s AVA‘LABLE UPG” gsausﬂ' » NFDI4BIOIMAGE data management illustrations by Henning Falk

Zenodo, https://doi.org/10.5281/zenodo.14186100, is used under a CC BY
4.0 license. Modlifications to this illustration include cropping.

Tedersoo, L., Kiingas, R., Oras, E. et al. Sci Data 8, 192 (2021). https://doi.org/10.1038/s41597-021-00981-0

Vines et al, Current Biology, Volume 24, Issue 1, 2014, https://doi.org/10.1016/j.cub.2013.11.014 2
BY

Reused from: C. Schmidt, T. Boissonnet, M. Miiller. (2025) Introduction to FAIR data bioimage management, and OMERO. OMERO workshop at University of Konstanz.
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Why publish your research data? IR ke

* Proof of your scientific work « Data may contain sensitive
e information >
* Increased visibllity of your research .
Pseudonymisation

e Data reuse leads to new scientific

el » The timing of the publication

might not be optimal -
* Increased efficiency of reuse Embargo

* Increased transparency of your
research

« Mandatory by funders

23
B




How to get the most out of | QED.'é‘AGE
your data publication? T

* FAIR (meta)data
(Findable, Accessible, Interoperable, Reusable)

° ”f.lt for purpOSeu

* Rich metadata annotation .

* Way of publication D
(e.g., discipline-specific repository) .




The FAIR principles 2 It

Findable Accessible Interoperable eusable
* Use machine- » Standardized and open » Metadata use » Enrich data and
readable metadata communication protocol controlled vocabulary metadata with precise
to describe data for data retrieval (e.qg., . . and relevant
* utilize universal :
: : https) attributes
« Assign unique knowledge
identifiers (e.g., DOI) * Authentication and representation « Usage rights and
to data and metadata authorization if possible languages acknowledgement
* Register data and + Metadata remains » References to other * Follow community
metadata in a accessible even if the data and metadata standards
searchable resource actual data is no longer
available

Wilkinson, M., Dumontier, M., Aalbersberg, I. et al. The FAIR Guiding Principles for scientific data management and stewardship. Sci Data 3, 160018 (2016). https://doi.org/10.1038/sdata.2016.18
https://www.go-fair.org/fair-principles/ 25
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Public data deposition

Nl 4
3I0IMAGE

The FAIR principles

* Use machine- » Standardized and open » Metadata use » Enrich data and
readable metadata communication protocol controlled vocabulary metadata with precise
to describe data for data retrieval (e.qg., - -

* utilize universal

Assign unique nttps knowledge

identifiers (e.g., DOI) * Authentication and representation « Usage rights and
to data and metadata authorization if possible languages acknowledgement
Register data and * Metadata remains » References to other * Follow community
metadata in a accessible even if the data and metadata standards

and relevant
attributes

searchable resource actual data is no longer
available - Note:

Comprehensive metadata annotation and the right
repository alone already have a major impact on FAIRness

Wilkinson, M., Dumontier, M., Aalbersberg, I. et al. The FAIR Guiding Principles for scientific data management and stewardship. Sci Data 3, 160018 (2016). https://doi.org/10.1038/sdata.2016.18

https://www.go-fair.org/fair-principles/ 26
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How to get the most out of | QED.'é‘AGE
your data publication? Bl o

* FAIR (meta)data
(Findable, Accessible, Interoperable, Reusable)

° ”f.lt for purpOSeu

* Rich metadata annotation .

* Way of publication D
(e.g., discipline-specific repository) .




What is a repository?

Digital storage space for data (and metadata)

with the goal of
 preserving the data

* making data findable

* making data accessible

» Paper publication and data publication to a
suitable repository should go hand in hand

» DOl of the data publication can be put into
the data availability statement of the paper

. 1 NJl 4
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&

Cloud storage
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- | |
—
Efficient data

transfer

Planning,

Data Search
& Re-use

8 |
= °
a=t "
S mecerie l (7]
Archiving, Researcher PR Formats
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Long-Term
Storage

Stand_a“rds I
Data @
integration \)
@ Tools ,

\ % o Permission
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Data Security

N Web access
- -
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QI DATA IS BVAILABLE VPON REQVEST
28

Journal of Microscopy, Volume: 294, Issue: 3, Pages: 350-371, First published: 16 May 2024, DOI: (10.1111/jmi.13317)

Adapted from: Fuchs, V., Zobel, T., Baldenius, M., & Wendt, J. (2025, December 18). Workshop Research Data Management for Microscopy at University Minster. Zenodo. https://doi.org/10.5281/zenodo.17974214

B



Nl 4
3I0IMAGE

Infrastructure and
Bioimaging RDM I’
Support \

B

File system
storage

Why using a repository? - =

*
-
Cloud storage

)\

Efficient data
transfer

Planning,
Data Search
& Re-use

» This is where your community searches for
data s : =

<> 1

Formats

Image File
Storage & Access

Archiving =
o g_Te";] Researcher

Storage

» They capture discipline specific and machine
readable metadata

Standards I

&

@ Tools ,

Data
integration

> They offer curation of the metadata and (in \% =

some cases) research data .Wo Qm,
- |

» Makes your data FAIR Y

B g =
=S ) / S
3

WL DATA 15 AVAILABLE UPON REAVEST *
Journal of Microscopy, Volume: 294, Issue: 3, Pages: 350-371, First published: 16 May 2024, DOI: (10.1111/jmi.13317)
~ Adapted from: Fuchs, V., Zobel, T., Baldenius, M., & Wendt, J. (2025, December 18). Workshop Research Data Management for Microscopy at University Minster. Zenodo. https://doi.org/10.5281/zenodo.17974214

29




How to find a suitable repository? B o
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You can use these repository registries:

 re3data.org - Registry of Research Data Repositories e data.ﬂrg
https.//www.re3data.org/

 FAIRsharing.org - Standards, Databases, Policies FAIRsharing.org

<_»__ standards, databases, policies

https://fairsharing.org/

* OpenAlRE - Explore
https://explore.openaire.eu/ OpenAlRE ‘ EXPLORE

@ ® Reused from: Fuchs, V., Zobel, T., Baldenius, M., & Wendt, J. (2025, December 18). Workshop Research Data Management for
Microscopy at University Miinster. Zenodo. https://doi.org/10.5281/zenodo.17974214 30
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loimage Archive (BIA)

1

Type:
* archive image data repository BioImage Archive e

Examples: brain, capsid

o
Lo ca t lo n ® Browse Submit Galleries Metadata Help ¥ | Policies ¥| Aboutus ¥
[ ]

. BioImage Archive User Forum and User Surve
« implemented at the European & Y

. potential users. Please take two minutes to give us feedback by filling in this form.
Molecular Biology Laboratory —

. o o o The BioImage Archive is a free, publicly available online resource which stores and distributes Further information
E u ro p ea n B l_o ln fo r m a t lc S I n St lt u te biological images. It accepts submissions of data from any imaging modality, as long as the data prme—

o are either associated with a peer-reviewed publication, or of value beyond a single experiment. : :

(EMBL-EBI) at Hinxton, UK sy MU ALV

You can submit your data on our submission page. All data submitted to the BioImage Archive must be consented for a public
release and the submitter self certifies that they have the rights to submit such data to a public archive. You can find more about our
policies here. The BioImage Archive Online Tutorial

[ ]
D a ta u p loa d e d [ ] The BioImage Archive also provides data archiving services to the broader bioimaging database community including added-value

bioimaging data resources such as EMPIAR and IDR. Submission to related community resources may be more appropriate for

some data types. You can find out more about the BioImage Archive's scope, and where your data should best be archived here and

° a S Of J a n u a ry 2 O 2 5 6 O O T B Wa S here. The BioImage Archive cannot accept patient-identifiable medical data, such as that derived from clinical imaging.

The BioImage Archive supports FAIR Sharing and implements the REMBI guidelines to enable FAIR data. The Biolmage Archive
Building a Home for

d e p oS i.te d Life-Seiences Microscopy Data

Funders

Ongoing development is enabled by capital investment from the UKRI Strategic Priorities Fund and operational costs supported by

* in over 800 studies

UK Research EMBL

and Innovation

The BioImage Archive — Building a Home
for Life-Sciences Microscopy Data - the

paper describing the BioImage Archive
Read more >

https://www.ebt.ac.uk/bioimage-archive/

Reused from: Fuchs, V., Zobel, T., Baldenius, M., & Wendt, J. (2025, December 18). Workshop Research Data Management for
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Bioimage Archive (BIA)

Image preview:

& EMBL-EBL home A\ Services Research & Training ©® About us EMBL-EBI

Examples: brain, microsc

» working on alpha version of BioImage Archive e 1

tma gep review usin g OME-Zarr st | cnetn | i <| e | e | soten <

S-BIADL241

Type Of d ata: Characterization of the small Arabidopsis thaliana GTPase and ADP-ribosylation

factor-like 2 protein TITAN 5

. . ° ° Inga Mohr % «
* BIA accepts bioimaging data in S
Accession  S-BIAD1241 Show entres sewo [ |
DOI 10.6019/S-BIAD1241
. - . [] name Size s section & U

Description  Small GTPases function by conformational switching ability between GDP- and GTP-bound states in Compon
rapid cell signaling events. The ADP-ribosylation factor (ARF) family is involved in vesicle trafficking. Though
evolutionarily well conserved, little is known about ARF and ARF-like GTPases in plants. Here, we characterized
biochemical properties and cellular localization of the essential small ARF-like GTPase TITAN e D (S |L=m

5/HALLIMASCH/ARL2/ARLCY (hereafter termed TTN5) from Arabidopsis thaliana. Two TTNS variants were included e |component| Quabiae]

[ ]
Meta d ata reauirements: ety st ot e o o e e o eng o
o hydrolysis, TTNST30N and TTNSQ70L. We found that TTN5 had a very rapid intrinsic nuclectide exchange capacity
with a conserved nucleotide switching mechanism. TTN5 acted as a non-classical small GTPase with a remarkably
low GTP hydrolysis activity, suggesting it is likely present in GTP-loaded active form in the cell. We analyzed signals
. . from yellow fluorescent protein (YFP)-tagged TTNS and from in situ immunolocalization of hemagglutine-tagged
[ m l n L m a l m a n d a t O r y m e t a d a t a HA3-TTNS in Arabidopsis seedlings and in a transient expression system. Together with colocalization using O] rgsoraspe 77 S ot
endomembrane markers and pharmacological treatments the microscopic analysis suggests that TTN5 can be = -~ MB  Gomponent Arabidoj
. present at the plasma membrane and dynamically associated with membranes of vesicles, Golgi stacks and
multivesicular bodies. While the TTNSQ7OL variant showed similar GTPase activities and localization behavior as
re u l re I I I e n t S wild-type TTNS5, the TTNST30N mutant differed in some aspects. [ Figse rigssecai 17.7  Study Localiza
Hence, the unusual capacity of rapid nucleotide exchange activity of TTNS is linked with cell membrane dynamics, ME  Component Arabido|

likely associated with vesicle transport pathways in the endomembrane system.

85  Study Localiza
[ Fig3c_Figsecca
MB  Component Arabido|

Keywords TTN5; ARF-like; ARL2; endomembrane; GTPase; plasma membrane; vesicle D 14.0  Study Localiza

Fig.3F_Fig.S6F.czi
Acknowledgements We thank Gintaute Matthéi and Elke Wieneke for excellent technical and Natalie Kéhler for 1B Component{Atado]

experimental assistance. Thanks to Anna Sergeeva, Madhumita Narasimhan and Alexander Hertle for advice and

help with whole-mount immunolocalization. We thank Stefanie Weidtkamp-Peters and Sebastian Hansch for Showing 1 to 5 of 60 entries

assistance and Ksenia KrooR (NFDI4BIOIMAGE, DFG project ID 501864659) for help with microscopy, metadata previous [l 2 3 4 5 . 12 wex
annotation and upload o the BioImage Archive repository, all members of the Center for Advanced Imaging (CA) at 4 »
Heinrich Heine University. Funding for instrumentation was through Zeiss LSM780+4channel FLIM extension

(Picoguant): DFG-INST 208/551-1 FUGG and Zeiss LSM 880 Airyscan Fast DFG-INST 208/746-1 FUGG

https://www.ebt.ac.uk/biostudies/bioimages/studies/S-BIAD1241
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Image Data Ressource (IDR)

Type:
* added-value database
Location:

 developed as a collaboration
of the EMBL-EBI at Hinxton,
UK, and the Open
Microscopy Environment
consortium (OME) at
University of Dundee

Data uploaded:

* as of May 2026 415 TB was
deposited

* n over 140 studies

@ ® Adapted from: Fuchs, V., Zobel, T., Baldenius, M., & Wendst, J. (2025, December 18). Workshop Research Data Management for
= Microscopy at University Miinster. Zenodo. https://doi.org/10.5281/zenodo.17974214

,;(' 5 6

ZIDR

. ,‘m !mm D ta Resource (IDR) is a public repository of image datasets from published scientific
studies, where the community can submit, search and access high-quality bio-image data.

134 Studies 14.022.723 Images 4127TB
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https://idr.openmicroscopy.orq/
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Image Data Ressource (IDR) - I

GD
Example of a data publication

Image preview:

* Image preview possible
with BIO-FORMATS
plugin (as in OMERO)

Type of data:

e curated datasets that e e e ey

will be valuable to broad
scientific audience, cell-
and tissue-centric

Metadata requirements:

« moderate mandatory
metadata requirements

https://idropenmicroscopy.org/webclient/?show=screen-2051

@ ® Reused from: Fuchs, V., Zobel, T., Baldenius, M., & Wendt, J. (2025, December 18). Workshop Research Data Management for
Microscopy at University Miinster. Zenodo. https://doi.org/10.5281/zenodo.17974214 March 2025 34
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Need help? =t

3I0OIMAGE

Greifswald

¥ The NFDI4BIOIMAGE Data Steward team is
there to help with any question related to
bioimaging data

]

Miinster

Diisseldorf

Leipzig Dresden « OMERO workshop

* Data management plan (DMP) creation
* Data publication

* RDM training

* Metadata

* Etc.

e

reach us with questions and feedback via

Konstanz or




k | NFDI4
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