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Programme - - I

Module 1 (A am - 10.15 am):;
Bosics of OMERO, dota S‘truc‘tur‘ing ond annctation

l/ﬁ (Christian)
g |:> Module 2 (10.45 am - 12.45 pm):

OMERO and FT:li
Michele)
Time to go to Lunch
Module 3 (1.45 em - 3.45 pm):
OMERO and T upifte,r‘ Notebooks

l/ﬁ :> (Riccardo)

(U> Module ¢4 (4.15 om - 6. Pm):
Pul:hc.a:tion-—re,o.dy ?chure_s. and data with OMERO
(Christian , Riccardo , Michele)
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Who are the trainers? B e

Dr. Riccardo Massei (Helmholtz-Center for Environmental Research, UFZ, Leipzig) -
Data Steward for Bioimaging Data in NFDI4BIOIMAGE

Dr. Michele Bortolomeazzi (DKFZ, Single cell Open Lab, bioimage data specialist,
bioinformatician, staff scientist in the NFDI4BIOIMAGE project)

Dr. Christian Schmidt (Science Manager for Research Data Management in
Bioimaging, DKFZ, Heidelberg, Project Coordinator of the NFDI4BIOIMAGE
project)

Bioimage data handling & analysis with OMERO 2024-05-13 3




Introduction and expecations B e

 Join your nearest neighbors into groups of 3 — 5 people
* Find two things you have all in common

* Collect your expectations for this workshop (excalidraw)

5 min only!

Bioimage data handling & analysis with OMERO 2024-05-13
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Introduction to OMERO
and structured
annotations

Workshop: Bioimage data management and analysis with OMERO
May 13th, 2024, Module 1

Trainers: Michele Bortolomeazzi, Riccardo Massei, Christian Schmidt

With the exception of logos and cited third-party content, the content
@ ® of these slides is shared under the terms of the Creative Commons
L_-H Attribution License (CC-BY 4.0) unless the content is marked otherwise. FAIR image data hand“ng with OMERO WOl'kShOp 2024-05-13
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Significance of research data management

DF E:jk-lrl‘l:l;;'Ll.‘l‘;riﬂr]('"*p nschaft _.A.‘ : .,r
° I t : M t : t : = Research Funding Funded Projects DFG in Profile o ;
narinsic motivation '
Handling of Research Data Europse::::Isceca::ciounc"
° ° One essential component of quality-oriented, Established by the European Commission
 Impact and efficiency of my research e e s | N T
way that is appropriate to the subject-specific :S:;::‘;’W!“,‘,W‘:PR.,?;;L:;::I;:,M,m
discipline. For this reason, the handling of Data in Funding Proposals. mare
research data and the objects on which the data
° [ ]
o Extrl nSIc fa cto rs Open Research Data and Data Management Plans
Recommendation of the Council BMBF @ @BMBF Bund - Sep 19
concern in ACCGSS tO ResearCh Vorhandgne Lfl')(li{: ) dgFensclwutzkonform b:eis’sertzr‘urgénglich und nutzbar zu
M D t ? P bl F d H gjﬁ:;:snfvolrsstcigigdsi:iiriztﬁetr?: éUfgIa:er:(je:erZ‘Xu‘clf\ u?\(c)i gerade im Hinblick
o F u n d I n g a g e n Cy d e m a n d S atairom ublic Fun Ing auf neue mogliche Geschaftsmodelle. nfdi.de
» Good Scientific Practice Daten sind e Rohstof e
Zukunft. Je mehr Daten etwa
die Forschung zur Verfiigung
gestellt bekommt, umso bes-
h ) I ser kann sie arbeiten.”
 Ethical aspect
Bettina Stark-Watzinger
Bundesministerin
. . fiir Bildung und Forschung
« Make science more sustainable
* Promote Open Science and data sharing [Torren

. https://www.dfg.de/en/research funding/principles dfg funding/research data/index.html

. https://erc.europa.eu/sites/default/files/document/file/ERC info_document-Open Research Data and Data Management Plans.pdf
. https://twitter.com/BMBF_Bund/status/1571801906074337280?s=208&t=krDcwOPMuPwjs-VisYBgVg

. https://legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0347

Reused from: Fuchs, V. A. F., Schmidt, C., & Boissonnet, T. (2024, Mai 6). [Workshop] FAIR data handling for microscopy: Structured
5 metadata annotation in OMERO. Zenodo. https://doi.org/10.5281/zenodo.11109616, CC-BY 4.0 Bioimage data handling & analysis with OMERO 2024-05-13 6



https://www.dfg.de/en/research_funding/principles_dfg_funding/research_data/index.html
https://erc.europa.eu/sites/default/files/document/file/ERC_info_document-Open_Research_Data_and_Data_Management_Plans.pdf
https://twitter.com/BMBF_Bund/status/1571801906074337280?s=20&t=krDcwOPMuPwjs-VisYBgVg
https://legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0347
https://doi.org/10.5281/zenodo.11109616

The FAIR principles for data and data stewardship 2 EC

Findable Accessible Interoperable Reusable

Box 2 | The FAIR Guiding Principles Guiding principles

To be Findable: (not a dictation of technical solutions)

F1. (meta)data are assigned a globally unique and persistent identifier
F2. data are described with rich metadata (defined by R1 below)

F3. metadata clearly and explicitly include the identifier of the data it describes Goal i_s machine-readabili_ty
F4. (meta)data are registered or indexed in a searchable resource .
(not only human ability to reuse)

To be Accessible:
Al. (meta)data are retrievable by their identifier using a standardized communications protocol

Al.1 the protocol is open, free, and universally implementable M H
Al.2 the protocol allows for an authentication and authorization procedure, where necessary GUldellnes for data prOducerS
A2. metadata are accessible, even when the data are no longer available and pUbli.Shers

To be Interoperable:
I1. (meta)data use a formal, accessible, shared, and broadly applicable language for knowledge representation.

12. (meta)data use vocabularies that follow FAIR principles o o
13. (meta)data include qualified references to other (meta)data Applles to data and thelr
To be Reusable: provenance

R1. meta(data) are richly described with a plurality of accurate and relevant attributes

R1.1. (meta)data are released with a clear and accessible data usage license

R1.2. (meta)data are associated with detailed provenance 1

R1.3. (meta)data meet domain-relevant community standards FAI R LS /‘)OZ"

- the same as ,open”
a standard

*  Wilkinson et al., 2016, Scientific Data, DOI: 10.1038/sdata.2016.18, CC-BY 4.0 (http://creativecommons.org/licenses/by/4.0)
* Jacobsen et al., 2020, FAIR Principles: Interpretations and Implementation Considerations. Data Intelligence, DOI: 10.1162/dint_r_00024

Reused from: Fuchs, V. A. F., Schmidt, C., & Boissonnet, T. (2024, Mai 6). [Workshop] FAIR data handling for microscopy: Structured
5 metadata annotation in OMERO. Zenodo. https://doi.org/10.5281/zenodo.11109616, CC-BY 4.0 Bioimage data handling & analysis with OMERO 2024-05-13 7
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The bioimage data type - I

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

* ... le.cumbersome to handle, store, and share?
Courtesy of: Jan Huisken, University of Géttingen
Reused from: Fuchs, V. A. F., Schmidt, C., & Boissonnet, T. (2024, Mai 6). [Workshop] FAIR data handling for microscopy: Structured
5 metadata annotation in OMERO. Zenodo. https://doi.org/10.5281/zenodo.11109616, CC-BY 4.0 Bioimage data handling & analysis with OMERO 2024-05-13 8
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OMERO - What is it? B ..
F S IT facility

N——

‘ ' central storage

OMERO
I

Core Facility

< scfipt.analysa > exacute, < SerpLanalyse > EXeeul

=
x =

Oown microscope

Reused from: Fuchs, V. A. F., Schmidt, C., & Boissonnet, T. (2024, Mai 6). [Workshop] FAIR data handling for microscopy: Structured
5y metadata annotation in OMERO. Zenodo. https:/doi.org/10.5281/zenodo.11109616, CC-BY 4.0 Bioimage data hand"ng & analysis with OMERO 2024-05-13 9
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OMERO - What is it? B .

OMERO: An open-source software for image data management
OMERO = ,0OME Remote Objects"

Created by the Open Microscopy Environment Consortium (OME)

Clients * User computer
E mm) - Microscope computer
* Processing / analysis server
4. 4.

INTERNET

SERVER

* |nstalled on an institute or central IT server

¥y S =) Storage and handling of imaging data
’ . .  Accessible from outside via ,clients®
\ WY 4
OMERO
Bioimage data handling & analysis with OMERO 2024-05-13 10
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OMERO.web — the main user interface

Project-
Dataset-

-
WOMFERO  paa  History Help Figure  Tag Search  Gallery  Key-Value Search  Admin Search §  Ksenia KrooR
_"a

Modul WSe 23-24 Tom Boissonnet Thumbnails ~ General Acquisition Preview

Image file

Shares

Technical

Tags Fi.g ure filter v 2 Import Date:
Dimensions (XY):
Y. Tom Boissonnet prepa ratlon EJ:;Z):: ?iIZp:;XYZ) 09 x0.09 x- metadata

il Microscope_Training

Z=
il 2023-10-25_LSM780 7 sections/Timepoints:

Tags for

50531095 LSM780. Grpl_405DAPI_ 488Actin 56870l ] £hannsle; 4.
flexlble ROI Count:
2023-10-25_LSM780_Grp1_405DAPI_488Actin_568Tor . .
2023-10-25_LSM780_Grp1_405DAPI_488Actin_568Tor organ (zatlon Tags ’
Key-Value Pairs 0 ¢

P n
2023-10-25_LSM780_Grp1_405DAPI_488Actin_568Tol
2023-10-25_LSM780_Grp1_405DAPI_488Actin_568Tor

0-2 17 .

N
o
s
w
AL R
o
@
[=T ]
w
S
I}
3
73

20231030_Grp2_AbberioFL_568Tom20ConfocalSTED.

030_Grp2_AbberioFL VimentinConfocalS

Preview of
the images
in the
dataset

- Added on Project Microscope_Training
Key-Value dade

pairs for
metadata
annotation

Taken from: Ksenia Kroof3, Talk at GFPi Sommertagung, May 17th, 2024

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

Bioimage data handling & analysis with OMERO

confocal laser scanning
microscopy

http://purl.obolibrary.org/obo/CHM
0_0000089

chemical methods ontology
Hela cells

http://www.ebi.ac.uk/efo/EFO_000
1185

Experimental Factor Ontology

human

http://purl.obolibrary.org/obo/NCBI
Taxon_9606

2024-05-13 11



NeOl 4

Demonstration and Exercise B e

Make yourself familiar with OMERO.web

Bioimage data handling & analysis with OMERO
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Example Data for this workshop - I

A plate acquired at week intervals

e

* One compound per row 0010000000

* Compound B, Compound C, ... ~| [P QBB OO

— |[EOQOEE®E OOOOOO0Q

— |F O0OEdeE OOOOOO0

» Tested at different concentration (columns): ﬁ888888888888
e 2 UM, 5 uM, 10 uM h ’

* Multiple images are taken from each well for an accurate
sampling.

» Two independent samples are tested
(with the sample IDs: 18746 and 22123)

Reused from Tom Boi ailable at: Fuchs, V. A. F., Schmidt, C., & Boissonnet, T. (2024, Mai 6).

® Workshop] FAIR data h dI f m Structured metadata annotation in OMERO. Zenodo. . . . . .
Ltt ‘. do'ilor 10.5281 zenogo.11109616 gz BY 4.0 Bioimage data handling & analysis with OMERO 2024-05-13 13
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How is this structured correctly? - I

What should our "dataset unit" be ?

 the whole week, both plates with all images?
* One whole plate, one dataset per week ?

« each compound of every week ?

» each compound of a single week ?

* What's a convenient way to describe the data content ?

Reused from Tom Boissonnet, available at: Fuchs, V. A. F., Schmidt, C., & Boissonnet, T. (2024, Mai 6).

® Workshop] FAIR data handling for microscopy: Structured metadata annotation in OMERO. Zenodo. . . . . .
Ltt ‘. do’?.]or 10.5281 zenogo.11109616 gg_BY 4.0 Bioimage data handling & analysis with OMERO 2024-05-13 14
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A little analogy (not so serious)

Images

annotations

By Gordon Jolly,
https://flickr.com/photos/loopzilla/8132242517/,
CC-BY-SA, https://creativecommons.org/licenses/by-
sa/2.0/

By Tom Rossini
CC-BY

Reused from Tom Boissonnet, available at: Fuchs, V. A. F., Schmidt, C., & Boissonnet, T. (2024, Mai 6). [Workshop] FAIR data handling
5y for microscopy: Structured metadata annotation in OMERO. Zenodo. https:/doi.org/10.5281/zenodo.11109616, CC-BY 4.0 Bioimage data hand"ng & analysis with OMERO 2024-05-13 15



https://flickr.com/photos/loopzilla/8132242517/
https://www.flickr.com/photos/stradablog/19328783003/in/photolist-vs24Mn-4WuF11-7aNLTB-63xwpd-25p4n-84c1mv-7KoN5-ffNeuZ-412tE-3aVGQU-cmjr67-na3pSX-ijz5MD-aApdjV-aCapLw-UzrqTi-dc83Am-TZnq2q-QB3Z1t-8MnKdH-eiVZhx-gp7r1e-5rMqn6-MF6VH-2xsbsw-9z71bp-8JReor-dX157u-dDkM7J-83BV7e-2hYXmL-5vzNTC-aGwfpi-7YatXJ-8fEjbW-a2GuGp-6s65oB-ahTQwh-8tKtAZ-fBgM36-dt3V9a-8ZJrHX-69Gbn4-fQnU4a-4YboPV-2m1DBC-Ng82JA-M7Jeg5-S5VG3i-o8kP7X
https://doi.org/10.5281/zenodo.11109616
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A little analogy (not so serious)

Images

Tags Key-value
(10uM =) (weekt =) Compound A |
— ==L concentration 10 uM Week1 150607 B02 s1 c1-DAPI _compoundA_ 10pM.tif
(_compoundA =) week 1

By Gordon Jolly,
https://flickr.com/photos/loopzilla/8132242517/,

CC-BY-SA, https://creativecommons.org/licenses/by-
BY e
sa/2.0/

Reused from Tom Boissonnet, available at: Fuchs, V. A. F., Schmidt, C., & Boissonnet, T. (2024, Mai 6). [Workshop] FAIR data handling
5y for microscopy: Structured metadata annotation in OMERO. Zenodo. https:/doi.org/10.5281/zenodo.11109616, CC-BY 4.0 Bioimage data hand"ng & analysis with OMERO 2024-05-13 16

By Tom Rossini
CC-BY



https://flickr.com/photos/loopzilla/8132242517/
https://www.flickr.com/photos/stradablog/19328783003/in/photolist-vs24Mn-4WuF11-7aNLTB-63xwpd-25p4n-84c1mv-7KoN5-ffNeuZ-412tE-3aVGQU-cmjr67-na3pSX-ijz5MD-aApdjV-aCapLw-UzrqTi-dc83Am-TZnq2q-QB3Z1t-8MnKdH-eiVZhx-gp7r1e-5rMqn6-MF6VH-2xsbsw-9z71bp-8JReor-dX157u-dDkM7J-83BV7e-2hYXmL-5vzNTC-aGwfpi-7YatXJ-8fEjbW-a2GuGp-6s65oB-ahTQwh-8tKtAZ-fBgM36-dt3V9a-8ZJrHX-69Gbn4-fQnU4a-4YboPV-2m1DBC-Ng82JA-M7Jeg5-S5VG3i-o8kP7X
https://doi.org/10.5281/zenodo.11109616

Redundant concepts?

Study component

imaging method
imaging method term
accession number

imaging method term
accession number source

Biosample

biological entity

biological entity term

Tags accession number

biological entity term
accession number source

species
Tag S 7 b species term accession
number

¢ species term accession
+ number source REF

Alexab68 = ) | Phalloidin-BSk— | ST

— Specimen

preparation method

( human =——b7

- = staining
( confocal microscope4< )

staining

channel1 - content
channel1 - biological entity
channel2 - content

channel2 - biological entity
channel3 - content

channel3 - biological entity
channel4 - content

channel4 - biological entity

Nl 4
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(REMBI checklist)

microscopy

http://purl.obolibrary.org/obo/
CHMO_0000089 9 M Od u Ie 4

chemical methods ontology

HEp2 cells

http://purl.obolibrary.org/obo/B
TO_0000976

BRENDA tissue / enzyme
source

human

http://purl.obolibrary.org/obo/
NCBITaxon_9606

NCBI organismal
classification

#EXP00114_20230615_CAI_
Test_Staining_for_Practicals

#EXP00114_20230615_CAI_
Test_Staining_for_Practicals

DAPI

DNA, mainly nucleus

antiKi67(rabbit), antiRabbit-
AlexaFluorophore488

Ki67, proliferation marker
antiLaminA(mouse),
antiMouse-
AlexaFluorophore568

LaminA, nuclear membrane
Phalloidin-633

filamentous Actin

Key-value pairs

Reused from Tom Boissonnet, available at: 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 Bioimage data hand“ng & analysis with OMERO 2024-05-13
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Folder hierarchies are what we are used to

* Folder habits are intuitively matched to projects and datasets

 Thinking dataset as folders leads to a confusing structure in

OMERO:

il 20221209
@ 20221217
{1 20221220
il 20230117
il 20230126
{3 20230228
{3 20230314
il 20230323
il 20230328
Bl 20230427
{3 20230706
il 20230719
il 20230803
[l 20230830

—_
1xGFP_24h_zstack 9 p
1xGFP_24h_zstack 9 p
2023032 1xGFP_24h_zstack 9 p
2023032 1xGFP_24h_zstack 9 positions.czi [Scene #9] —
2023032 2xGFP_24h_file positions.czi M
2023032 5FP_24h_. fions.czi [Scene #01]
2023032 5FP_24h_. 4 positions.czi [Scene #02]
2023032 5FP_24h_zstack 54 posifions.czi [Scene #03]
2023032 3FP_24h_ 4 posifions.czi [Scene #04]
2023032 5FP_24h_: sifions.czi [Scene #05]
2023032 5FP_24h_. sifions.czi [Scene #06]
2023032 5FP_24h_. sifions.czi [Scene #07)
2023032 3FP_24h . sitions.czi [Scene #08]
2023032 5FP_24h_zstack 54 posifions czi [Scene #09]

SFP_24h _
SFP_24h
20230328 WT_2xGFP_24h_zstack 54 pos

INIINIIC INT WRCD Hh actack BA nan

stack 54 pos

fions.czi [Scene #10]
sifions.czi [Scene #11]
fions.czi [Scene #12]

finne mmi (QrAnn H1T]

P—
|
|
|
—

Reused from Tom Boissonnet, available at: Fuchs, V. A. F., Schmidt, C., & Boissonnet, T. (2024, Mai 6). [Workshop] FAIR data handling
5Y for microscopy: Structured metadata annotation in OMERO. Zenodo. https://doi.org/10.5281/zenodo.11109616, CC-BY 4.0

B How should | annotate this?

Annotate dataset: unclear to know which images it
applies to

Annotate first image of every set: other images
need reference to the annotated image

Annotate every image: tedious and annotation
duplication

B What if someone wants to look at the data
differently?

Bioimage data handling & analysis with OMERO 2024-05-13
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Tags are like folders, but better

« We can use tags like folders (not possible with datasets)
« Don't overdo it: less tag categories -> less work
(and less oversight)
 Tags are flexible and should be used for individual preferences

(Bl CAi-Microscopy._course 54

W) Group 4
R/)% # 1 . {E3 2023-06-19_ConfocalBasic_Grp1 3
e Need to group images across datasets? B 2023-06-19_ConfocalBasic_Grp2
© group-2 i 3
& o Tags can dO that [ 2023-06-19_ConfocalBasic_Grp3 2
b group {3 2023-06-19_ConfocalBasic_Grp4 3
¥ group-4 T - B3 2023-06-20_ConfocalAdvanced Grp1 3
= 2N a | g
@) Lesson 8 q‘)'“ _image_tags 5 i 2023-06-20_ConfocalAdvanced Grp2 10
@ confocal_advanced @\) detail {83 2023-06-20_ConfocalAdvanced_Grp3 4
(il 2023-06-20_ConfocalAdvanced_Grp1 3 ) {f3 2023-06-20_ConfocalAdvanced_Grp4 6
N .
[ 2023-06-20_ConfocalAdvanced_Grp2 1C @ overview {3 2023-06-21_SuperRes_Grp1 175
[l 2023-06-20_ConfocalAdvanced_Grp3 4 @\) tiles [ 2023-06-21_SuperRes_Grp1_STED_Extracted 3
il 2023-06-20_ConfocalAdvanced_Grp4 6 _ (3 2023-06-21_SuperRes_Grp2 6
® confocal_basic E‘) time-series (B3 2023-06-21_SuperRes_Grp3 238
% FRET-APB E‘) t k (B 2023-06-21_SuperRes Grp3 STED Extracted 3
Z-slac {5 2023-06-21_SuperRes_Grp4 6

& FRET-APB_plant

% ok . . (B3 2023-06-22_SuperRes_Grp1 9
@ live_cell_imaging

E 2023-06-22 SuperRes Grp2 181

B3 2023-06-22_SuperRes_Grp2_STED_Extracted 3
B 2023-06-22_SuperRes_Grp3 6

B 2023-06-22_SuperRes_Grp4 194

{B 2023-06-22_SuperRes_Grp4_STED_Extracted 3
(B8 2023-06-23 UnknownSample Grp1 8

B 2023-06-23 UnknownSample Grp2 10

B nnnn AR AR LIl 1 Mm_o_n AA

Reused from Tom Boissonnet, available at: Fuchs, V. A. F., Schmidt, C., & Boissonnet, T. (2024, Mai 6). [Workshop] FAIR data handling
av for microscopy: Structured metadata annotation in OMERO. Zenodo. https://doi.org/10.5281/zenodo.11109616, CC-BY 4.0 Bioimage data hand“ng & analysis with OMERO 2024-05-13 19
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Are datasets even needed? B e

« KV-pairs takes care of describing the data, so no need to redo it with tags
» Tags are like folders, but better (multiple tags per object, descriptions)

» Tags can be categorized with Tagsets

-> Good for organizing and filtering

» Tags could emulate my datasets (don't try)

&) datasets
‘D 2023-05-04_experiment_test
@ 2023-05-06_experiment_C_repeat_4
@ 2023-08-14_experiment_A
@ 2023-09-12_dataset-to-sort

* So why should we even bother with datasets ?

Reused from Tom Boissonnet, available at: Fuchs, V. A. F., Schmidt, C., & Boissonnet, T. (2024, Mai 6). [Workshop] FAIR data handling
av for microscopy: Structured metadata annotation in OMERO. Zenodo. https://doi.org/10.5281/zenodo.11109616, CC-BY 4.0 Bioimage data hand“ng & analysis with OMERO 2024-05-13 20
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Advantage of metadata annotation - - Iy

 Datasets can be annotated and used as structure in analysis!
* Tags These will be captured in the Structured Annotation
. Key—value pairs metadata in the OME.XML header of an OME-TIFF
 Attachements

* Ratings
e Comments

» By annotating a dataset, | can implicitly annotate the images it
contains
« group images of a same experiment in the dataset
-> |ess duplication of annotations
* iImages can be annotated to give more detalls

Adapted after Tom Boissonnet, available at: Fuchs, V. A. F., Schmidt, C., & Boissonnet, T. (2024, Mai 6). [Workshop] FAIR data
av handling for microscopy: Structured metadata annotation in OMERO. Zenodo. https://doi.org/10.5281/zenodo.11109616, CC-BY 4.0 Bioimage data hand“ng & analysis with OMERO 2024-05-13 21
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Structured metadata

<StructuredAnnotations>
<TagAnnotation ID="urn:lsid:export.ocpenmicroscopy.org:Annotation:a®9%ddfbd-76%b-474a-8e7b—93bcdl75dfe5 47706:29968580">
<Description>tim of 5 pg/ml anti-CD3/anti-CD28 stimulation before staining (in h)</Description>
{Valueﬂo h anti—CDEfCDEﬂ{/Value}
</Taghnnotation>

<TagAnnotation ID="urn:lsid:export.cpenmicroscopy.org:Annotation:a%9ddfbd-769b-474a-8e7b-93bcdl75df65 19802:622773">
<Description>»Experiments with staining for phosphorylated ERK protein</Description>
<Value>phospho-ERE</Value>

</Taghnnotation>

<TagAnnotation ID="urn:lsid:export.openmicroscopy.org:Annotation:a®9%ddfbd-7¢%b-474a-8e7b-93bcdl75df65 19545:5€1233">
<Value>DMS0O control</Value>
</TagAnnotation>

<MapAnnotation ID="urn:lsid:export.openmicroscopy.org:Annotation:a®9ddfbd-76%b—-474a-8e7b-93bcdl75df65 46089:1280547"
Namespace="openmicroscopy.org/omero/client/mapAnnotation™>

<Value>
<M|K=”Organism1>ﬁus musculuska} | | Ta
<M K="Strain">CS57BL/6</M> g
<M E="Organ">Spleen</M>
<M K="Cell Type">CD4-positive, alpha-beta T cell</M> I I Key
<M K="Manipulation 1">unstimulated</M>
<M E="Treatment 1">0.3% DMSO (control)</M> | | \AahJe
<M K="Treatment 1 time">0 h</M>
<M K="Target 1">phospho-ERE</M>
<M K="Staining Method">immuncflucrescence indirect</M>
<M K="Imaging Method">CLSM</M>
<M K="Lab Notebook Ref">CSchm#4 page 112</M>

</Value>

</MapAnnotation>

</structuredAnnotations></OME>
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Visualizing the OME.XML metadata in Fiji Bl Yo

<StructuredAnnotations>
<TagAnnotation ID="urn:lsid:export.openmicroscopy.org:Annotation:a99ddfbd-769b-474a-8e7b-93bcd175df65_47706:2998580" >
<Description>tim of 5 pg/ml anti-CD3/anti-CD28 stimulation before staining (in h)</Description>
<Value>0 h anti-CD3/CD38</Value>
<TagAnnotation ID="urn:lsid:export.openmicroscopy.org:Annotation:a99ddfbd-769b-474a-8e7b-93bcd175df65_19802:622773">
< Description> Experiments with staining for phosphorylated ERK protein</Description>
<Value>phospho-ERK</Value>
<TagAnnotation ID="urn:lsid:export.openmicroscopy.org:Annotation:a%9ddfbd-769b-474a-8e7b-93bcd175df65_19545:561233">
<Value>DMSO control</Value>
<MapAnnotation ID="urn:Isid:export.openmicroscopy.org:Annotation:a99ddfbd-769b-474a-8e7b-93bcd175df65_46089:1280547" Namespace="openmicroscopy.org/omero/client/mapAnnotation”>
<Value>
<M K="Organism">Mus musculus</M>
<M K="Strain">C57BL/6</M>
<M K="Organ">Spleen</M>
<M K="Cell Type">CD4-positive, alpha-beta T cell</M>
<M K="Manipulation 1"> unstimulated</M>
<M K="Treatment 1">0.3% DMSO (control)</M>
<M K="Treatment 1 time">0 h</M>
<M K="Target 1"> phospho-ERK</M>
<M K="Staining Method">immunofluorescence indirect</M>
<M K="Imaging Method">CLSM</M>
<M K="Lab Notebook Ref">CSchm#4 page 112</M>
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Exercise — Bring structure to the data - e

Enrich the training dataset (structured according to
your preference) with Tags (and KV pairs)
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