Organize your image data with OMERO

First Steps with OMERO

Carsten Fortmann-Grote (MPI), Thomas Zobel (WWU)
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Learning Objectives

After completing this lecture, you will have understanding of

How to login to OMERO using the desktop client or the web browser
The various panels and their functions in OMERO
How to browse images and open images in a viewer
How to import images from your desktop into OMERO
How data is organized into
Projects
Datasets
Images

The role of Tags and Key-Value pairs in OMERO



What is OMERO?



OMERO: An open-source software for image data management
OMERO = ,0ME Remote Objects"”
Created by the Open Microscopy Environment Consortium (OME)

Clients

 User computer
E ] * Microscope computer
A . * Processing / analysis server

NET

SERVER

& N  |nstalled on an institute or central IT server

] « Storage and handling of imaging data
.‘. l. » Accessible from outside via ,clients”

OMERO

Adapted from https://docs.openmicroscopy.org/omero/5.6.3/users/index.html
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. to centralized, structured data management

I : & S IT facility
Core Facility | o 0 . . qi_, :.:‘J"L: St.«
‘\_‘—’ ‘ ’ central storage
“ OMERO

8 Lab 1 a Lab 2

6-@ ={ily _

own microscope




OMERO at the MPI for Evolutionary Biology
Service provided for all institute affiliates by the IT DEPARTMENT

Get your account & log in with your user credentials (MPl Username/Password)

web access: https://ome.evolbio.mpg.de

Use OMERO

« for yourself

« with your group

« with collaboration partners
« from the intranet or via
VPN

Enter your user name
& password e+ OMERO

Login

Openmicroscopy.org




Advantages of using OMERO

« Organize your original image files in a central storage location

« Unique IDs for images; data can be linked via IDs

* View your images, add annotations, tags, and comments to your images

* View & explore images, and adjust, save and share visualization settings
» Create publication-ready figures connected to original image files

« Export image data to different formats

* Analyze image data

« Built-in analysis functions

» Connect to popular image analysis software like Fiji or Napari

« Share your data with colleagues

e and more...



Log in and look around



Two ways of connecting to the OMERO server as a user

,OMERO.insight" client OR ,OMERO.web* client
- both clients offer similar functionalities -
Desktop client Clients Browser-based web-client
 Installed by the E * Access OMERO in your
i, ..
user on a local webbrowser
INTERNET
computer e « Recommended for:
«  Recommended for: PR * Visualizing data
« Importing data * Analyzing and managing data
into OMERO . . . * Annotating data (e.g., with tags)
 Importing \ W 4 * Running scripts
metadata OMERO « Itis not used to upload data!
More informQz)?]pto?]dcflzgnmtsr?t:lFt)tsp:/s/:?/rgrirgr-(r)‘.erzggtide%?c;?{glnt-:{:s;[:tse;t/sut/iesr:fsr;gI‘ie:::;r-rgverview.html



Connecting with OMERO.insight 1/3

1. Install the ,OMERO.insight” client:

https://www.openmicroscopy.org/omero/downloads/

2. Open ,OMERO.insight” on your computer

3. Click on the wrench icon . to open the server
&\
settings list

¥y S

(N N
'I'

OME RO rglehi

++*OMERO




Connecting with OMERO.insight 2/3

4. Click the g symbol to add a new server to the list g D

Server Address Examples
my.server.name (default case
my.server.name:port (for nom-default ports)
0.0.1:1234 (if you have an IP address
erver.name (comnecting via websocket)

Connecting to

localhost

Q.-

Connection Speed
|
@ High (LAN) (O Medium (Broadband) () Low (Dial-up)

5. Enter your OMERO-server address

At the MPI: ome.evolbio.mpg.de o

I Add new server X

nter server address:
OMERO SERVER ADDRESS

Abbrechen




Connecting with OMERO.insight 3/3
4. Check the server address in the list and click ,Apply“

5. Enter your MPI username and password to login .

¢+ OMERO

“** Servers X
Servers
anew server or
‘existing one.
Server Address Examples
my.server.name (default case)

erver.name:port (for non-default ports)
wss://my.server.name (connecting via websocket
Connecting to

localhost

lome.evolbio.mpg

"ome.evolf)eio.mpg.de """"""

®=/
Connection Speed
@ High (LAN) () Medium (Broadband) (O Low (Dial-up)

[ Ay | | Concel




OMERO.insight client: first log-in

‘:‘:' Mary Mayperson connected to

File Edit Window Help

ERd | B.X

E1® WM § & DisplayGrouwps v

r 5«
S

RO =

= GROUP [1]
[#- . Mary Mayperson

B Screens
£ Attachments
P) Tags

) Images

(«) («) («) («)

The (still empty) start window
before adding your first data




Assignment

1)Launch OMERO.insight

2)Configure the server settings, remove the “localhost” server

3)Connect to OMERO with your MPI Username and Password
4)Which Group are you in? Which other Groups can you see?

5)Give feedback: How do you feel about the appearance of
OMERO.insight?



Upload data to OMERO using OMERO.importer 2/7

D08 Mary Mayperson connected to

3 ) O pe n File Edit Window Help

E]® = M £ § DisplayGroups v

OMERO.importer client |
by clicking on the

OMERO.importer client
I o/

ICOoN x
(OMERO importer is
integrated into

OMERO.insight)

B Screens
& Attachments

'_} Tags




Upload data to OMERO using OMERO.importer 3/7

4) Navigate through the file browser, which shows your local file

organization, to find the data for upload

':':' Import Data — X
- individual files
Import Data: Universal LJ
= -
fold I d
SelectDatatoImport |  Specify MetaData |
Suchen in: My_Microscopy_Data v ¥ Ea- Files to import ' Options
| 1408943 8_ATAPOBEC3A_l.czi . FreeSpace [ ] Import size: 0 bytes
(2 File of BIA _Dataset_Accession_S- ==
gl -3 LA or Project/Dataset Folder as
[~= Folde al BIA_Dataset_Accession_S-BSST716 - ‘ e S Size
Zuletzt verw., .. ] Zdetz:vefwm E BIA_Dataset_Accession_S-BSST110
3 BIA_Dataset_Accession_S-BSST716
o Search for all, or o
- o = e Click here to
specific file formats >
< = <« ———— begin moving
Dokumente 7] Dokumente . « f.I f Id
. Local files lles or rolders
) Woolz (*.wiz) )
Li 'Yokogawa CV7000 (*.wpi) tO U pload
Dieser PC Zeiss AxioVision TIFF (. tif, *.xml)
queue
Zeiss Laser-Scanning Microscopy (*.Ism, *.mdb)
L& Zeiss LMS (*.Ims)
Netzwerk Dateiname: |Zeiss Vision Image (2vI) (*.2vi) :  BIA_Dataset_Accession_S-BSST110
Zip (*.zip)
Dateityp: All supported file types [ All supported file types
Close Refresh

Example Data: https://www.ebi.ac.uk/biostudies/Biolmages/studies/S-BSST110 (Barry et al., Clin Cancer Res, doi:10.1158/1078-0432.CCR-17-3374)
BY



Upload data to OMERO using OMERO.importer 4/7

5) After you have clic's
,New")

- Project

, choose the upload destination (or create

™ 1 1 x x
':':' Impon_LoucaEaﬁtﬁl to import your data.

&b Projects | Screens

Project --No Project-- v New...
Dataset --New From Folder-- v New...
Close Refresh Add to the Queue

user/group
Project (blue)

Dataset (green)

Image(s) (grey)

L

Reminder: This is how it the data tree is
organized in OMERO.web (this
screenshot is not part of the upload
process)

GROUP Mary Mayperson

Explore Tags Shares
EEN YP @ 2
. Mary Mayperson
il 2010_CMBE_ExpressionTest 2
il 2011 VTK ZyxinConfocal 1
il 2012 MPIMolBio_CrossSec_Lymphangio 1
{8 2017_Nuc-Intens_Tcells 6
(B 20171115_M33_pERK 25
20171115_0Oh_DMSO_pERK _01_D1.czi
20171115_0h_DMSO_pERK_02_D1.czi
20171115_0h_MG_pERK_01_D1.czi
20171115_0h_MG_pERK_02_D1.czi
20171115_0h_X_pERK_01_D1.czi
20171115_0h_X_pERK_02_D1.czi
20171115_3h_DMSO_pERK 01_D1.czi
20171115_3h_DMSO_pERK_01_D2.czi




Upload data to OMERO using OMERO.importer 5/7

Example: Upload of data with
the creation of a new Project

and a new Dataset

(This example data was downloaded

from the Biolmage Archive)

Click Add to the Queue to
finish this step.

% Create X

Name BIA_Accession_S-8SST110

DescriptionThe images in this dataset are taken from the BIA Accession number 5-8S5T110
https: //www.ebi.ac.uk biostudiesBiolmages/studies/S-BS5T 110
"The spatio-temporal evolution of lymph node spread in early breast cancer'|

Optional: Include a Dataset description

carce
&b Projects |y Screens
Project ExampleData_BiolmageArchive_WSI v New.
Dataset BIA_Accession_S-855T110 v New
Close Refresh Add to the Queue

Biolmage Archive: https://www.ebi.ac.uk/bioimage-archive/

Dataset: https://www.ebi.ac.uk/biostudies/Biolmages/studies/S-BSST110 (by Barry et al., Clin Cancer Res, doi:10.1158/1078-0432.CCR-17-3374)



Upload data to OMERO using OMERO.importer 6/7

6) The dataset or
file is now in the

import queue;
Optional:

« Change import
options

« Use metadata editor

You can start the import

-
I~=3
Zuletzt verw...

Dateityp:

Refresh

14 08943 8_A1APOBEC3A_l.czi

The data is now in the queue

Dateiname: |,

All supported file types

6_] 14089438_, @E ampleData.. ]

<& Import Data _ -~ X
Window Help
T Optional: change import options &
M ¥
Select Data to Import | Specify MetaData |
Suchenin: | | BIA_Dataset_Accession_S-BSST110 v e B3~ Fles toimport ' Options

FreeSpace [: Import size: 861 M8
Pr oject/Dataset

or Screen

Folder as
Dataset

Size

|ss1MB

<
L3

Optional: use metadata editor

Start import process > I_I

MDE >>




Upload data to OMERO using OMERO.importer 7/7

6) Monitor the upload

status and success

Close OMERO.importer
and inspect the files with
OMERO.insight or
OMERO.web

e Import Data = O X
Window Help
‘Import Data: Universal ...

= -

SeectDatatolmport | SpecfyMetaData 17 Import #163]

Report: Zowwof 1y Show Failed When upload is complete, the import
Import Size: 1 GB window and OMERO session can be closed.
Reading will continue on the server.

(D[] o 1s0s0s35 aveceecan 1o Upload Processng v
In Full Viewer
In Data Browser
Import Log
Checksum
Retry All Submit All Cancel Al Close




Assignment

In OMERO.Insight:

1) Create a new OMERO Project named “OMERO-Training”

2) In the new Project, create a new OMERO Dataset named “Example-01”

3) Copy the directory /mpistafff OMERO-Training/Datasets/Example-01 to your PC
4) Upload the two images into the new Dataset

5) Confirm images ended up in the right location

6) Repeat steps 3-5 with /mpistafff OMERO-Training/Datasets/Example-02 but this
time create the Dataset using the “Create from folder” option

7) Query the following information from the image metadata:

1) Image size (x-y pixels, number of z stacks, number of timepoints, number of
channels)

2) Pixel size (in micrometer)
3) Number of channels

8) Discuss: Is it safe to delete the local data (the data you downloaded in step 3)?
\Whv is it recommended?



Elements of the OMERO user
interface(s)



OMERO.insight client: overview

<+ Mary Mayperson connected to — E x
File Edit Window Help Display settings and image import
[E] % = M % & Display Groups v using the integrated OMERO.importer
Xe 50 'Workspace: 30 of 30 images Full Viewer m&s Ll s
= GROUP [1] ~
. Mary Mayperson 20171213 M33 totalERK v

+| Wl 2010_CMBE_ExpressionTest [2]
+ @l 2011_VTK_ZyxinConfocal [1]
+- @ ..._MPIMolBio_CrossSec_L ymphangio [1]

@ 2017_Nuc-Intens_Tcpls. [6]
+ E.‘,]zonmﬁ MSJQ K [25]
Data tree i 4 20171123 M35(PRK [27]

b ,.,j 20171123_MMp~etalErK [14]
7520171213 _M33_totalERK [30]

o)
Dataset ID: 122
Owner: Mary Mayperson 3 Show all
Dataset Details
Add Descrif V4
Creation Date: 2022-04-08 13:50:54
Tags (0)

Hierarchy: 3| ..3_M33)_tERK_DMSO_0h.cai
3| ...3_M3§1_ERK_DMSO_3?1.CI&
-user/group 3 ...213 3l 01_tERK_MG_Oh.czi Key-Value Pairs (0)
3| ... 71T M33_01_tERK_X_Oh.czi
---dataset(s) 3| .79 M33_01_ERK_X_3h.cai | I | _ | Ratings (0)
----image(s) — ’

..303_02_tERK_DMSO_oh.czi - -
| ...3\%%3_02_tERK_DMSO_3h.czi —
(& ...213_M33_02_tFRK_MG_Oh.czi V¥ Located in
< > .
: Information on your

B Screens
ﬁ Attachments data(set) and metadata

) Tags : Thumbnail preview of
o = [

2\ Images | o = . ~ images in the dataset




OMERUO.insight client:

+#* Mary Mayperson connected to

File Edit Window Help

E] E? il i’. 3 Display Groups w
|™ Projects A
% Xe Bk
. GROUP [1] ~

. Mary Mayperson
+- @l 2010_CMBE _ExpressionTest [2]
+ -l 2011_VTK_ZyxinConfocal [1]
+- @ ..._MPIMolBio_CrossSec_Lymphangio [1]
-}l 2017_Nuc-] IntenCUblls [6]
+- G 20171115 NaQPERK [25]
- 20171123 _(PY_pERK [27]

+ 5..2017112 PMS6_totalERK [14]
S877]20171213_m33_totalERK [30]

3] ...3 (P§_01_tERK_DMSO_0h.czi
Al sﬂ 01_tERK_DMSO_3h. czi
C1 %33 01_tERK_MG_0h.cai
EI 33_01_tERK_MG_3h.cai
EIp 13 _M33_01_tERK_X_Oh.czi
3| (Py213_M33_01_tERK_X_3h.czi
jgma 02_tERK_DMSO_0h.czi
317\ M33_02_tERK_DMSO_3h.czi
-' 213_M33_02_tERK_MG_Oh.czi ¥
< >

B Screens
£? Attachments
'_}' Tags

2 Images

overview

Value
llllllpaws
1 1] | :J

= O X
_ . . = - { General
[57 w |w fiter images D D > ‘az (\ _'J :':3 o | # per row: »
\Workspace: 30 of 30 imag m&E M s
20171213 _M33_totalERK V4
T Dataset ID: 122
agS Owner: Mary Mayperson 3/ Show all
& Key_ Dataset Details
Vi

Creation Date: 2022-04-08 13:50:54
Tags (0)

Key-Value Pairs (0)

Attachments (0)

Ratings (0)

Comments (0)

Located in

» Use OMERO.importer &%
* Run scripts
* Annotate
 during import
* after import
» Organize projects,
datasets and images
* Download and
export
» Aftachments

Visualization



Connecting with OMERO.web

1. Open an internet browser and enter the address of your OMERO server

At the MPI: https://ome.evolbio.mpg.de

x B = @ %

[ | = OMERO.web - Login
& C @ 6 ome.evolbio.mpg.de Q A @ 75 1 o & -
‘ 1. Enter server

2. Enter your MPI username and password
; address

Be sure to connect ++OMERO

. 2.Enter username
- and password

omero:4064

- from the institute‘s network

- via a VPN connection




[ & Webdlient X  + = o

< C ® G http A& 7§ vE b S
»:o:o OMERO Data  History Mapr  Figure Help  Tag Search Search: ' Mary Mayperson
a'n
GROUP Mary Mayperson Thumbnails ~ General Acquisition Preview
- oo = -
Explore Tags Shares Add filter ¥ = Full viewer ﬁ HHRF— SRV VAR = "x]
L ) == X | '
“ B 20171115_0h_DMSO_pERK_01_D1.czi ¢
J. Mary Mayperson
ry Mayp
il 2010_CMBE_ExpressionTest Image ID: 58103
(@l 2011_VTK_ZyxinConfocal Owner: Mary Mayperson Showall v |
2012_MPIMolBio_CrossSec_Lymphangio
= R Image Details v
{8l 2017_Nuc-Intens_Tcells
20171115 M3
B <ORZLISAM coRpERiy Add Description '
20171115_0Oh_DMSO_pERK_01_D1.czi
20171115_0h_DMSO_pERK 02 D1.czi i mmart Date: 122-04-08 13:50:2
20171115_0h_MG_pERK_01_D1.czi Dimensions (XY) )12 x 191
20171115_0h_MG_pERK_02_D1.czi Pixels Type:
5 Pixels Size (XYZ) (um): x 0.07 x
20171115_0h_X K_01_D1.czi Z-sections/Timepoints:
20171115_0Oh RK_02_D1.czi Channels: h2 Ch1-TZ ' 4
20171115_3h [ﬁBt pERK_01_D1.czi ROI Count:
20171115 fl)h@( pERK_01_D2.czi
) Tags -
20171115_3h_DMSO_pERK_02_D1.czi
20171115 Z%l®‘1S() pERK_02_D2.czi +
20171115 _2 MSO_pERK_03_D1.czi K Val P
20171115 MSO pERK_03 D2.czi R e
20171115 € AG_pERK_01_D1.czi Added by: Mary Mayperson
2017111:’(0' MG_pERK_01_D2.czi Key Value
2017111 1_MG_pERK_02_D1.czi
s - - - CellType CD4+ T cell
201711 h_MG_pERK D2.czi
20171115 _3h_MG_pERK D1.czi Organism Mus musculus
20171115_3h_MG_pERK 03 D2.czi Organ Spleen
20171115 : K € cz
201715 S pERKI 017 Di.cai IsolationMethod MACS negative sort
20171115_3h_X_pERK_01_D2.czi e
ActivationMethod anti-CD3/anti-CD28

Data explorer Thumbnails Annotations




OMERO.web overview

Data tree

Hierarchy:
-user/group
--project
---dataset
----image(s)

D
-

&+ Webclient

"*»OMERO

C ®

Data History Mapr

GROUP Mary Mayperson

Explore Tags

o Yy
{m 2010_CMBE
Bl 2011_VTK_Z
| 2012_MPIMo

(@ 20171115

201711
201711
201711
201711
201711
201711
201711
201711
201711
201711
201711
201711

Shares

- o P

. Mary Mayperson

ExpressionTest
yxinConfocal

IBio_CrossSec_Lymphangio

[l 2017_Nuc-Intens_Tcells

M33_pERK

20171115_0h_DMSO_pERK_01_D1.czi
20171115_0h_DMSO_pERK_02_D1.czi
20171115_0h_MG_pERK 01_D1.czi
20171115_0h_MG_pERK_02_D1.czi
20171115_0h_X K_01_D1.czi
20171115_0h )ﬁg}( 02_D1.czi
20171115_3h
20171115

pERK_01_D1.czi
:h'@%u pERK_01_D2.czi
15_3h_ DMSO_pERK_02_D1.czi
15 :slm-mu pERK_02_D2.czi
A ASO_pERK_03_D1.czi
15 ASO_pERK_03_D2.czi
1506MMG_pERK_01_D1.czi
15 MG_pERK_01_D2.czi
1 \_MG_pERK_02_D1.czi
ézw MG_pERK_02_D2.czi
15_3h_MG_pERK_03 D1.czi

G

16_3h_MG_pERK 03 D2.czi
15_3h_X pERK_01_D1.czi
15_3h_X_pERK_01_D2.czi

Help  Tag Search

| Add filter

Search:

General Acquisition

Full viewer fa Hi]

20171115_0h_DMSO_pERK_01_D1.czi

Image ID: 58103
Owner: Mary Mayperson

Image Details

Add Description

Import Date: 02:

Dimensions (XY): 912
Pixels Type: uint16
Pixels Size (XYZ) (um): ).07 x (

Z-sections/Timepoints:
Channels: Ch2
ROI Count:

Tags

Key-Value Pairs

Added by: Mary Mayperson

Key Value

| Show all

CellType CD4+ T cell

Organism Mus musculus

Organ Spleen
IsolationMethod

ActivationMethod

MACS negative sort

anti-CD3/anti-CD28

P AIR Al =5

Information on
your data(set)
and metadata



OMERO.web overview — The ,,Acquisition* tab

Bl @ weden x [ Acquisition metadata - °

<« C @ o6 g 1 . 88

0:o:~ OMERO Data History  Mapr  Figure Help  Tag Search Forms Designer - ". Mary Mayperson

" GROUP Mary Mayperson Thumbnails ~ General Acquisition Preview
Explore Tags Shares Add filter v fa =
= ) Original Metadata > - 5
C I A T @ < — Information is
Download
Y. Mary Mayperson Global Metadata —_—
il 20100617 HUVEC Tranfections : s o s —_— eXtraCted from
. |BeamSplitterServoPosition #4 0 a0 5
i 2010_GMBE_ExpressionTest : k . [BeamSplittsrServoPosition #5 0 the or|g|na| file
il 2011_VTK_ZyxinConfocal |BeamSplitterServoPosition #6 0 .
{1 2012 MPIMolBio_CrossSec_Lymphangio [BeamsplitterServoPosition #7 0 by the Bio-
. |BeamSplitterServoPosition #8 0
2017_Nuc-Intens_Teell
:m Sheadl i [Filter #1 Formats
{8 20171115_M33_pERK Filter #2
20171115_0h_DMSO_pERK_01_D1.czi : : : ’ [Filter #3 r r libr
20171115_0h_DMSO_pERK_02 D1.czi [Filter #4 eader lib ary
20171115_0h_MG_pERK_01_D1.czi [Filter #5 automatlca”y
20171115_0h_MGQERK 02 D1.czi :E'::e':j
20171115_0h_ _01_Dlczi .
20171115 Oh X K 02 D1.czi 1 1 1 1 [Identifier #1
20171115_3h 4  pERK_01_D1.czi lidentifier #2
4
20171115_3h_DW80_pERK_01_D2.czi .
201711157msoipERK7027D1Aczw Microscope z Essential
20171115_ 1SO_pERK_02_D2.czi Type . . .
20171115_3CDMSO _pERK 03 D1.czi - ‘ : ? T | information is
20171115 MSO_pERK_03_D2.czi o
& o e Objective:
ety g - transformed to
Viodel i Plan-Apochromat 63x/1.40 Oil DI'
201711150Q) MG_pERK_01_D2 czi a user-
201711182€%_MG_pERK_02_D1.czi ) c . g Homiahmagniiication. g8 63.0 .
201711@!1_!\1G_pERK_OZ_D2.CZi 1.4000000000000004 frlendly,
20171115_3h_MG_pERK_03_D1.czi mmersion
20171115_3h_MG_pERK 03 D2.czi readable
2017111E_sh_x_pERK_GW_DW czf . Show unsetfields format
20171115_3h_X_pERK_01_D2.czi - o = o Detector: )



OMERO.web overview — the ,,Preview‘ tab

[ = Webclient x =

<« C o 6

e+ OMERO Data  History = Mapr

. GROUP Mary Mayperson

Explore Tags Shares

B O &

X Mary Mayperson

il 20100617_HUVEC_Tranfections

il 2010_CMBE_ExpressionTest

il 2011_VTK ZyxinConfocal

il 2012_MPIMolBio_CrossSec_Lymphangio

il 2017_Nuc-Intens_Tcells

{87 20171115_M33_pERK

20171115_0h_DMSO_pERK_01_D1.czi
20171115_0h_DMSO_pERK 02 D1.czi
20171115_0h_MG_pERK_01_D1.czi
20171115_0h_MG_pffJ¥_02_ D1.czi
201 7“1‘557Dh7X7pE:317D1 .czi
20171115_0h_X_pfRJ 02 D1.czi
20171115_3h_DMEOYpERK_01_D1.czi
20171115_3h_DMSO_pERK_01_D2.czi
20171115 _3h_DED pERK 02 D1.czi
20171115050  pERK 02 D2.czi
20171115_3h  pERK_03_D1.czi
20171115_3h @WSO_pERK 03 _D2.czi
20171115_3hpiNgs pERK_01_D1.czi
20171115_3Q YIG_pERK_01_D2.czi
20171115_2& MG _pERK_02_D1.czi
20171115_Y?MG_pERK_02_D2.czi
20171115_3h_MG_pERK_03_D1.czi
20171115_3h_MG_pERK_03_D2.czi
20171115_3h_X_pERK_01_D1.czi
20171115_3h_X_pERK_01_D2.czi

1 1 1
1 1 1
1 1
1 1 1
1 1 1

oo W uw

Figure

-

4

Help Tag Search

[Addfilter  ~

Forms Designer

N

o]

Thumbnails

Take a preview at your images!

e @

General Acquisition Preview

Full viewer

=

>

O Grayscale O Active 0O Show Histogram
- (554 || NN [ | 32262 | S
(320 | WSRO (46088 |

| Min/Max || Full Range H Imported |

User Settings

» - v
S

Switch to Full
Viewer
(iviewer) for
more
functions

Your
rendering
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OMERO.web - customization with extensions (admin side)

. OMERGO .figure L .
[l e o B OMERO.iviewer 0 x|
OMERO.web can s ol

IOOk dlffe rent 'OMERQ Data Histoy Mapr Figu® Help TagSearch
between instances, S

Preview

5 oo —
de endin On What Explore Tags Shares Add filter v os = ) tﬁ T
p g (I X 1] > 5 :
“ B & 20171115_0h_DMSO_pERK_01_D1.czi s
our admin has s
y il 2010_CMBE_ExpressionTest Image ID: 58103
. Bl 2011_VTK_ZyxinConfocal Owner. Mary Mayperson Showall v |
Insta”ed . il 2012_MPIMolBio_CrossSec_Lymphangio Image Details -
[l 2017_Nuc-Intens_Tcells
o = er
@ 20171115_M33_pERK Add Description ’
Examples are 20171115_0h_DMSO_pERK_01_Di.czi
20171115_0h_DMSO _pERK 02 D1.czi Import Date: )22-04-08 13:50:2
OM E O f- d 20171115_0h_MG_pERK 01 _D1.czi Dimensions (XY) ‘ ‘
I t . Igure an 20171115_0h_MG_pERK_02_D1.czi Pixels Type: ‘
g o : X Pixels Size (XY2) (um): X )7 X
OMERO ] . 20171115_0h_X 01_D1.czi Z-sections/Timepoints:
Jviewer 20171115_0h_XyRERK_02_D1.czi e AT =
20171115_3h_DIVIYP_pERK_01_D1.czi ROI Count:
20171115_3h O _pERK_01_D2.czi
. . i . Tags v
FO”OW the Ilnk beIOW 20171115_3h_DMSO_pERK_02 D1.czi
20171115 (ih@ﬂu pERK_02_D2.czi +
t I b t 20171115_3 MSO_pERK_03 _D1.czi K Val p
| I I ey-value rairs v
O earn Ore a Ou 20171115 ASO_pERK_03_D2.czi y
. 20171115 MG_pERK_01_D1.czi Added by: Mary Mayperson
extenS|OnS 20171115¢pe MG_pERK_01_D2.czi Key Valug
2017111 n_ MG_pERK 02 _D1.czi
- - - - CellType CD4+ T cell
ee a SO ap er 201711 Jaoh MG _pERK 02 D2.czi
20171115”3h_MG_pERK 03 D1.czi Organism Mus musculus
20171115_3h_MG_pERK 03 D2.czi Organ Spleen
= - IsolationMethod MACS negative sort
20171115_3h_X_pERK_01_D2.czi > 7o ) ,
» Y ) - ActivationMethod anti-CD3/anti-CD28 v|

OMERO guide: https://omero-guides.readthedocs.io/en/stable/web_addons.html



OMERO.web client: functions overview

| D & wesen n - o x * Manage data, i.e.:

=+ OMERO Data  History ~ Mapr

Fue Hep Tag Search , I Organize projects, datasets, and

GROUP Mary Mayperson

General Acquisition Preview .
images

Explore Tags Shares Add filter v
@ o B w \f ~
. Mary Mayperson
i 2010_CMBE_ExpressionTest
il 2011_VTK_ZyxinConfocal
il 2012_MPIMolIBio_CrossSec_Lymphangio

Full viewer (5] =R AR AN =)

20171115_0h_DMSO_pERK_01 D1czi | # » Annotate metadata with tags and

Image ID: 58103

Owner:  Mary Mayperson Showall v | Key' Value PairS

| Detail -
i 2017_Nuc-Intens_Tcells ARSI ° Download and eX Or_t
B 20171115_M33_pERK ) p

= Add Description ' 4
20171115_0h_DMSO_pERK_01_D1.czi
20171115_0Oh_DMSO pERK 02 D1.czi EnROTt Dato: 2022-04-08 13:5¢ ° Run Scrlpts
20171115_0h_MG_pERK_01_D1.czi Dimensions (XY): )12 x 1912
20171115_0h_MG_pERK 02 D1.czi Pixels Type: uint1e

Pixels Size (XY2) (um):

Z-sections/Timepoints: “ X ' ' A dd attaChmentS

20171115_0h_X_pERK_01_D1.czi

20171115_0h_X_pERK_02_D1.czi Channels: Ch2-T1, Ch1 4

20171115_3h_DMSO_pERK_01_D1.czi ROI Count: . .

20171115_3h_DMSO_pERK_01_D2.czi T ° Vlsuahze Data
20171115_3h_DMSO_pERK_02_D1.czi 25

20f7111;:> 3h_DMSO_pERK_02_D2.czi +* ° Share for Collaboratlon
20171115_3h_DMSO_pERK_03_D1.czi

20171115_3h_DMSO_pERK_03_D2.czi ReypaluoiRairs T i
20171115_3h_MG_pERK_01_D1.czi Added by: Mary Mayperson o Use OMERO Web eXtenS[OnS

20171115_3h_MG_pERK_01_D2.czi
20171115_3h_MG_pERK_02_D1.czi
20171115_3h_MG_pERK_02_D2.czi

Key Value

e CD4+ T call (eg, OMEROfIgUre)

20171115_3h_MG_pERK_03_D1.czi Organism Mus musculus
20171115_3h_MG_pERK_03_D2.czi Sradn Spleen
201 B R ) 3
LA S SR Ak *  IsolationMethod MACS negative sort
20171115_3h_X_pERK _01_D2.czi - Zo0r »

» 2 ActivationMethod anti-CD3/anti-CD28 -




Inspect the uploaded files in OMERO (here: using OMERO.web)

Data remains in the [® “"™~ - K —

< C @ https://my-local-omero.server A 5| 1= L 32

+++OMERO Data  History Mapr Figure  Help % '...’

original file format
. GROUP Mary Mayperson | Thumbnails - | General = Acquisition  Preview
but is presented to ]

= Full viewer | (5] o &L e CO
EEE X P T @ <

you by the software! | .. ..

. 14 08943 8_A1APOBEC3A_1.czi [0] ¢

| Image ID: 15201
. owner:  Mary Mayperson [Showall ~|

110
 ATAPOBEC3A_1.czi [0]

Image Details
| A1APOBEC3A_1 czi [label image]

A multi-scene image

_ATAPOBEC3A_1.czi [macro image]

Add Description &

The original file is

never changed by Preview thumbnails Metadata T ST e
OMERO, even when e

you change rendering opaus P
settings or metadata ;Zso,vovﬁé'/,i f’iszgzsﬂf o
in OMERO. MDE before the Import Bl "

ME Experiment}{0} |
ExperimentType

Tables »
Attachments  ( »
Comments 3
Ratings »
Others 0 »




Important notes about Data Upload to OMERO

« Data is stored in the original file formats (raw data is conserved!)
« The storage location is not directly accessible for users via file
explorers, only via OMERO (exception: ,in-place import®)
« The uploaded data is never changed or corrupted by OMERO
« The original data can be retrieved from OMERO if desired
* The storage location is on the central MPI storage system

* reliable, fast access

* Dbackup



(Main) options to upload data into OMERO

Upload using OMERO.importer

* |sintegrated into the
OMERO.insight client

« Easy, graphical user
interface

¢ Recommended for most users

Persons with restricted admin rights
can upload data for other users, too.

Upload using the Command Line
Interface (CLI)

« See the OMERO guide for details:
https://omero-
guides.readthedocs.io/en/latest/upload/docs/i
mport-cli.html

 Good to know:

There is an option called ,,in-place import* (by
an admin), which allows to use OMERO with
non-central storage locations. Discuss this
option with your admin if required.
https://omero-
guides.readthedocs.io/projects/upload/en/sta
ble/import-cli.html?highlight=in%20place#in-
place-import-cli

For details and more options, see: https://omero-guides.readthedocs.io/en/latest/upload/docs/index.html



User groups and permission
levels in OMERO



User groups in OMERO and where to find them

Find the groups and group members in OMERO.web

Prof Julie

v+ OMERO Data  History Mapr  Figure Help  Tag Searct

Mary-Mayperson-Group

Rachel
2 Mary-Mayperson -Group »  All Members

OE1234 S Owners

Julie Julianson
Mary L1 Share-Test
Members

Lukas Lucasson

Lukas Mary Mayperson

Rachel Randoms

For details see: https://omero.readthedocs.io/en/stable/sysadmins/server-permissions.html



Which types of user groups exist in OMERO?

\

:

Prof Julie

Rachel

Mary

Lukas

Uploaded data belongs to a specific user in a specific group
In user groups, the users have different roles:

« Group owner (one or more)

 Group members
The OMERO administrator has access to all groups

Group owners can change group permission levels

Group permission levels
Private Read-only
Read-Annotate Read-Write

For details see: https://omero.readthedocs.io/en/stable/sysadmins/server-permissions.htmi
tps://docs.openmicroscopy.org/omero/5.6.3/sysadmins/server-permissions.html#changing-group-permissions

WARNING: permission changes:

h

t




Group permission levels overview:

9 Private 20 Read-only
Members can only see their own data. Members can see everyone’s data,
The owner can see all data. Good for but not annotate, edit, or delete
data storage, but limits any other’s data. Owner has more rights.
ReadoAnnetate Read-Write

2 2t Can only be granted by an admin!
Members can view and annotate other’s Members can view, annotate, edit or
data, but not edit or delete it. delete other’s data. Used as if all
Owner has extended rights. members co-own all data. Strong

collaboration with high level of trust.

For details see: https://omero.readthedocs.io/en/stable/sysadmins/server-permissions.html




Upload data to OMERO using OMERO.importer - metadata

Optional, intermediate step during the import:

Review and annotate metadata using OMERO.mde, a metadata editor based

on MDE.mic (Kunis et al., 2021, Nat. Meth.). Allows to edit:

 metadata of individual files, if""""‘“’“"" - 3
. . Select Data to Import Specify MetaData |
« annotate the import queue in batch, T —— e |

Supports standardized, but configurable

» metadata vocabularies and ontologies
See also:

LR

« Chapter 7 (Metadata Curation)

Reset object tree

Setup: | Universal

TL Brightfield

Transmitted

WideField

rer DetectorType Zoom

Clear Input

Amplification. ..

«  OMERO.mde user guide:
https://omero-quides.readthedocs.io/en/latest/mde/docs/index.html

Kunis et al., 2021, Nat Meth: https://doi.org/10.1038/s41592-021-01288-z




Organize your image data with OMERO

Data Organization in OMERO

Carsten Fortmann-Grote




Content

. Folder hierarchies vs. Data objects

. Projects and Datasets

« Rethinking folders as file properties

. Tags and how to use them for data organization
« Key-value pairs: Enrich your metadata




Questions/considerations around data organization and management

 Local computer vs. shared drives

(Where?)

 Backed-up network drives vs. safety copies on hard drives
Who?)

* Version control software vs. manual versioning (file names)
« Arbitrary file naming vs. (any level) of standardization
Who?)

 Management software vs. file folder hierarchies

(Where?

(How?)

(How?

(How?)

 Documentation in paper notebook vs. electronic lab notebook (How? Who?)

« Qriginal data vs. derived data

O e (What? How?)




Managing data in classical file folder hierarchies

Not managed

Lab Retreat Photos 2022 My_Microscopy_Data

- Project A

figure_labmeeting-final.jpeg

Understanding the data -
is only possible for the -
data producer (if at all) b

------- Experiment 322 - Macroph-Mito
- E322 - 20220701 - Teststaining
"""" E322 - 20220706 - Condition A
E E322 - 20220706 - CondA - Rep01

& 20220706_CompA_01.lif
& 20220706_CompA_02.1if
& 20220706_CompA_03.1if
& 20220706_Contr_DMSO_01.Iif
& 20220706_Contr_DMSO_02.lif
& 20220706_Contr_DMSO_03.Iif

E322 - 20220714 - CondA - Rep02
E322 - 20220727 - CondA - Rep03

b E322 - 20220730 - Condition B

Managed in a file system hierarchy (arbitrary example)

Understanding the data is
possible based on the
researcher's
documentation

Hierarchy structure
standardization?

e At the individual‘s

level

« At the group's level

» At the collaboration

level

» Discipline-specific
Naredadsand limited
direct access to metadata




A data management system helps to organize data (here: OMERO)

Example:
Access with
OMERO.web

Example: A file with a
~-multi-scene image*

« Managed
data
 Preview
available

e Accessto
metadata

o User-friendly
but machine-
accessible

O % webdlient x =k = o g
<« C @
YOMERO  Data

https://my-local-omero.server A Y8 | = b 2

GROUP Mary Mayperson

Thumbnails ~ | General Acquisition Preview
Explore  Tags | Shares Add filter v W=
"TE T T @

L. Mary Mayperson
[l ExampleData_BiolmageArchive_WSI

Full viewer | 53] m&lsL e co

Q
2

14 08943 8_A1APOBEC3A _1.czi [0] ¢

l Image ID: 15201

Bl BIA_Accession_S-BSST110 } '
1408943 8 ATAPOBEC3A 1.cai [0] . :
14 08943 8_A1APOBEC3A_1.czi [label image] ¥ »

Owner: Mary Mayperson [Showall v

Image Details -

14 08943 8_A1APOBEC3A_1.czi [macro image]

Add Description 4
[l Orphaned Images

Acquisition Date: 2017-05-17 16:33:20
Import Date: 2022-07-20 12:52:06
Dimensions (XY): 148200 x 109017
Pixels Type: uint8

Pixels Size (XYZ) (um): 0.1 x 0.11 x

z- 1x1
sections/Timepoints:
TL Brightfield, TL Brightfield, TL ra

M eta-d ata Channats; Brightfield

ROI Count: 0

Preview thumbnails

Tags 0 »

Key-Value Pairs 1 -

MDE
Added by: Mary Mayperson

(OME-Model}{0)}#
LOME Experiment}{0} |

Whole Slide Image
xperimentType

Tables r
Attachments 0 »
Comments 0 v
Ratings 0 »

Others 0 3
» B Zoom ® 14

Example Data: https://www.ebi.ac.uk/biostudies/Biolmages/studies/S-BSST110 (by Barry et al., Clin Cancer Res, doi:10.1158/1078-0432.CCR-17-3374)




Data organization in OMERO - part 1

OMERO.web offers a tree-view data hierarchy in the Explore tab

. Projects ﬁ Datasets - Screens (multi-well plates)

GROUP Mary Mayperson

Explore Tags Shares Explore Tags Shares
. Yy P T @ o EEE P T @ <
user/group J. Mary Mayperson _ . = Dat i - Ma_ry Mayperson
S i 2010_CMBE_ExpressionTest 2 atase il ExampleData_BiolmageArchive WS
Proiects (blue) i 2011_VTK_ZyxinConfocal 1 within @l BIA_Accession_S-BSST110
J il 2012_MPIMolBio_CrossSec_Lymphangio 1 prOjeCt —_— 1408943 8 ATAPOBECG3A_1.czi [0]
( ) ﬁiga :ﬂ;te!\:zgcil;, : 14 08943 8_A1APOBEC3A_1 czi [label image]
Datasets (green eSS . .
14 08943 8_A1APOBEC3A_1
g 20171115_0h_DMSO._pERK 01 D1.czi e ]
20171115_0h_DMSO_pERK_02_D1.czi Non- | il Orphaned Images
20171115_0h_MG_pERK_01_D1.czi nested
20171115_0h_MG_pERK 02 D1.czi
A i el Dataset Scenes from

|ma.ge(S) (grey) 20171115_0h_X_pERK_01_D1.czi . )
20171115_0h_X_pERK_02_D1.czi multi-scene Image
20171115_3h_DMSO_pERK_01_D1.czi (e.g., slide
20171115_3h_DMSO_pERK_01_D2.czi scanner)
20171115_3h_DMSO_pERK_02_D1.czi
20171115_3h_DMSO_pERK_02_D2.czi

2+




Re-think data organization:
File folder hierarchy vs. object-oriented data structure in OMERO?

If OMERO offers only a two-folder deep hierarchy...

Explore Tags Shares e Project A
I &« B L} @ S Experiment 322 - Macroph-Mito
) = : oo
oa Mary Maypason - £322 - 20220701 - Teststaining
il 2010_CMBE_ExpressionTest 2
il 2011_VTK_ZyxinConfocal 1 """" E322 - 20220706 - Condition A

2521 iv':p'“f"'B"’frOITSSBG~LY”‘pha”9'° . £322 - 20220706 - CondA - Rep01
uc-Intens Tcells 6

B 20174115, M33_pERK S ... how does my data fit in? = 2022006 compa o
20171115_0h_DMSO_pERK_01_D1.czi - K| 20220706_CompA_02if
20171115_0h_DMSO_pERK_02_D1.czi _— | 20220706_CompA_03.lif
20171115_0h_MG_pERK_01_D1.czi f : | :

_Oh_MG _| i —— & 20220706_Contr_DMSO_01.lif

20171115_0h_MG_pERK_02_D1.czi ‘ _
20171115_0h_X_pERK_01_D1.czi T o s -

20171115 0h_X_pERK_02_D1.czi e & 20220706_Contr DMSO_03.lif

20171115_3h_DMSO_pERK 01 _D1.czi S ———
20171115_3h_DMSO_pERK 01 D2.czi P } Bl

20171115_3h_DMSO_pERK_02_D1.czi : E322 - 20220727 - CondA - Rep03
201?1115_3h_DMSO_pERK_02_D2CZI ....... E322 = 20220730 i Condltlon B




File folder hierarchy in explorer vs object-based data structure

A file folder hierarchy is

itself a form of metadata

My_Microscopy_Data
- Project A
Experiment 322 - Macroph-Mito
o £322 - 20220701 - Teststaining
- E322 - 20220706 - Condition A
E322 - 20220706 - CondA - Rep01
& 20220706_CompA_01.lif
- & 20220706_CompA_02lif
& 20220706_CompA_03.lif
““““ & 20220706_Contr_DMSO_01.Iif
& 20220706_Contr_DMSO_02.Iif
R & 20220706_Contr_DMSO_03.Iif

: E322 - 20220714 - CondA - Rep02
5 - E322 - 20220727 - CondA - Rep03
b E322 - 20220730 - Condition B

OMERO uses structured metadata:
Tags and Key-Value Pairs

':l:' OM E RO Data History UET
GROUP Mary Mayperson

Explore Tags Shares

X Mary Mayperson
Bl Project A - E322 Macrophages-MitoTracking
(83 ProjA - E322 - Condition A
ﬁF’rojA- E322 - Condition B
8 ProjA - E322 - Condition C
=] ProjA - E322 - Teststainings

Figure

0

Help

Search

| Thumbnails  ~ | General

&3

Project A - E322 Macrophages
MitoTracking

ProjectID: 403
Owner: Mary Mayperson

Project Details

Tags

Key-Value Pairs

Attachments
Comments
Ratings

Others

a4 Annotate data with Tags and Key-Value Pairs

’ Mary Mayperson
a’'a

m G2
T4
[Showall ~

2

»




Re-think data organization: Object-based data organization

Organization example 1 GROUP Mary Mayperson

& Userlevel Explore gs | Shares

My_Microscopy_Data

R Project A G

L Project level

------- Experiment 322 - Macroph-Mito
= E322 - 20220701 - Teststaining Bl Dataset level

Y. Mary Mayperson

ﬁ Project A - E322 Macrophages-MitoTracking ~
[l ProjA - E322 - Condition A

E322 - 20220706 - CondA - Rep01 8 ProjA - £322 - Condition B

------ & 20220706_CompA_01.lif
- & 20220706_CompA _02lif / B ProjA - E322 - Condition C
------- & 20220706_CompA_03.lif ﬁ e / (& ProjA - E322 - Teststainings

"""" E322 - 20220706 - Condition A

- & 20220706_Contr_DMSO_01.lif
— & 20220706_Contr_DMSO_02.lif
7 S & 20220706_Contr_DMSO_03.lif
- E322 - 20220714 - CondA - Rep02
' E322 - 20220727 - CondA - Rep03

Use Tags for information across
b E322 - 20220730 - Condition B ﬁ Dataset level

datasets and to substitute for deep

folder hierarchies
(54 How? See the following slides and chapters!)




Re-think data organization:  Object-based data organization

Organization example 2 GROUP Mary Mayperson

. User level

Explore Tags Shares
] &
X Mary Mayperson
[l Project A - MitoTracking in cells

[l ProjA - E322 - Macrophages
Bl ProjA - E323 - Molt4 cells

My_Microscopy_Data
» Becjeciih @l Project level

------- Experiment 322 - Macroph-Mito
----- E322 - 20220701 - Teststaining
"""" E322 - 20220706 - Condition A
| © E322 - 20220706 - CondA - Rep01

- &| 20220706_CompA 01.lif
& 20220706_CompA_02.lif
e & 20220706_CompA_03.lif
: ; - B D level
e | 20220706_Contr DMSO_01.lif H ataset leve

: 20220706_Contr_DMSO_02.Iif
e & 20220706_Contr_DMSO_03.Iif

Use Tags for information across
datasets (e.g., ,Compound A",

| ,DMSO control“, etc.)

7 Experiment 323- Mol Mio Use Key-Value Pairs to enrich with

------- E323 - 20220815 - Teslsteining H Dataset level m etad a.ta. detai IS
o Beed ~Rhed0nen ™= Soadmion s, (55 How? See the following slides and chapters!)

| E322 - 20220714 - CondA - Rep02
E322 - 20220727 - CondA - Rep03
£322 - 20220730 - Condition B




Re-think data organization:

Organization example
Datasets on a flat list act as a "data library"

Explore Tags Shares

- EE Oy ;m 1 o
¥ Mary Mayperson

i Project A 11
[Lg] 2022-07-05_exp-322_cond-A_01
B3 2022-07-06_exp-322_cond-A_02
{E5 2022-07-06_exp-322_cond-A_03
(B 2022-07-06_exp-322_cond-B_01
{5 2022-07-06_exp-322_cond-C_01
(B3 2022-07-06_exp-322_testsiaining
3 2022-08-15_exp-323_cond-A-01
3 2022-08-15_exp-323_cond-A-02
[E3 2022-08-15_exp-323_cond-B-01
B3 2022-08-15_exp-323_cond-B-02
B8 2022-08-15_exp-323_teststaining

{il Crphaned Images

General
& ==
2022-07-06_exp-322_cond-A_01 " |
Dataset ID: 2639
Owner: Mary Mayperson
Dataset Details =
Add Description (2]
Creation Date: 2023-10-13 11:52:20
Tags 3 -
322 - -':-::c:ndition a =) macrophage - "'
Key-Value Pairs 0O =

Object-based data organization

All folders are mapped to tags

S

Explore Tags Shares

T S A ] i <
X Mary Mayperson
S8y cell type 2
© macrophage
G molt4
§5y condition 4
§ condition A
& condition B
(B3 2022-07-06_exp-322_cond-B_01
(B3 2022-08-15_exp-323_cond-B-01
[B3 2022-08-15_exp-323_cond-B-02
© condition C
§ teststaining
&5y experiment 2
G 322
B 323

Images of an experiment are divided to obtain datasets of the same sample + condition + experiment + ...
As the "data library" grows, the tags grant a flexible and efficient filtering
Because images have the same "origin", they are implicitly annotated all at once (by annotating the

dataset)

Tom Boissonnét, Heinrich-Heine-University Disseldorf




Why so complicated? | want my folders back!
Example of a problem: Searching datasets and images in a file explorer

Original file structure New intention: What is the solution?
purpose: Compare all ,DMSO* control - acess indivdual files
Compare different treatments images for ,pERK" staining at ,,0 or
per time point for each h* of incubation - rearrange the file structure?
staining target O P pERKONDMSO x
Project_Nuclear_ERK_Tcells f;g“;% . {21?1;.111 Zioh:liiﬂrigzzzﬁihf Project_Nuclear_ERK_Tcell_new
20171115_M33_pERK L E?_‘;:‘fS—E“:f_—;;’;';DMSO—O“— pERK_DMSO
.1 20171115_M33_pERK_DMSO_0Oh_01.czi == zgm11§7M3;7PERK7.3M5070,,7 || 20171115_M33_pERK_DMSO_0h_01.czi
1 20171115_M33_pERK_DMSO_Oh_02.czi MenS 02ci 20171115 M33 pERK [ 20171115_M33_pERK_DMSO_Dh_02.c7i

| | 20171115_M33_pERK_DMSO_Oh_

| 20171115_M33_pERK_DMSO_0h_03.czi Jderung: 02z - pERK_DMSO || 20171115_M33_pERK_DMSO_0h_03.czi
15 201711 15_M33_p ERK_MG_Dh_01CZi il ] 20171115_M33_pERK_DMSO_Oh_ _- 201711 23_M36_pERK_DMSO_Uh_[}'I L2
= £ 03.czi - 20171115_M33_pERK g 2
1 20171115 _M33_pERK_MG_0Oh_02.czi oBe: 0B [ 20171123_M36_pERK_DMSO_Oh_02.czi
[] 20171115_M33_pERK_DMSO_0h )
7 20171115_M33_pERK_MG_Oh_03.czi B o e (] 20171123_M36_pERK_DMSO_Oh_03.czi
Be: 0 B . )
| 20171115_M33_pERK_X_0h_01.czi = [ ] 20171123_M36_pERK_DMSO_0h_ (| 20180110_M40_pERK_DMS0_0h_01.czi
iderung: : & ~
|7 20171115_M33_pERK X _Oh_02.czi . L] 20180110_M40_pERK_DMSO_Oh_02.czi
[] 20171123_M36_pERK_DMSO_0h = .
] 20171115_M33_pERK_X_0h_03.czi By oo MEEPERKDMSON. [] 20180110_M40_pERK_DMSO_0h_03.czi
0Be: 0B
20171123_M36_pERK o [] 20171123_M36_pERK_DMSO_Oh_ pERK_MG
1 03.czi
20180110_M40_pERK 0808 PERK X
[] 20180110_M40_pERK_DMSO_Oh_
o

M)




Solution: Using the search function based on metadata

Instead of file-path-centered thinking...

D:\MaryMayperson\MyData\Project_Nuclear_ERK_Tcells\20171115_M33_pERK\2017115 M33_pERK DMSO_01.czi

VS
D:\MaryMayperson\MyData\Project_Nuclear ERK_Tcells_new\pERK_DMSO0\2017115 M33 pERK DMSO_01.czi

. . - . -:l:- OMERO Data History @ Mapr  Figure Help  Tag Search
...think of tag combinations, instead: . .,
GROUP Mary Mayperson Filter Results 8 resulis
Type Name
User: Mary Mayperson il

Show search hints (# . 20171115_0h_DMSO_pERK_01_D1 czi

Tags: ,DMSO* AND ,phospho-ERK* AND (@I \wv (s serse
or Restrict by Field: @ - 20171115_0h_DMSO_pERK_02_D1 czi

O Name O Description Annotations
Tags: ,DMSO* AND ,,phOSpho-ERK“ AND ,,M33* g?j:e’:mmams . 20171115_3h_DMSO_pERK_02_D2 czi
@ Tags

(see also: subchapter 6.1)




Re-think data organization!

This is an important concept:
OMERO is not intended for use as a file hierarchy system
OMERO is object-oriented

How to leverage the potential of object-oriented data organization using Tags

and Key-Value-Pairs will be shown throughout the following chapters

2y



Re-think data organization: Object-based data organization

How to organize data in OMERO?

e Structure data according to your (group‘s) needs

 Make use of Key-Value Pairs (or Tags) for data organization
(instead of deep folder hierarchies)

 Explore ways of data organization and discuss them with your

research group

i What are Tags and Key-Value Pairs?




What are Tags and their advantages?
Tags denote a property of an entity, similar to a price tag in the supermarket

 Tags allow a dynamic re-representation of the data tree (Tag-based search)
 Tags can help organize data across datasets and projects (e.g., similarities,
relationships)

Examples (Tags):

,Show all data treated with compound A*

.show all data recorded with instrument A"

° etc...
* Note: Tags are associated with users and groups!in a shared group, we recommend discussing
which tags to use and potentially assigning a user who curates and manages the tags

 For private data, tags can be used based on user preference alone

Detailed information: https://omero-guides.readthedocs.io/projects/introduction/en/latest/annotate.html



What are Key-Value Pairs and their advantages?
Key-Value Pairs allow (standardized) annotation of detailed metadata

Consists of
« Key: Denotes a real-world object or an abstract concept that has a specific

value (out of several or many possible values)

« Value: Number or text-string that describes the object denoted under ,Key*

Examples:
Key: ,cell type“ Value: ,CD4+ T cell®

Key: ,disease model* Value: ,experimental autoimmune encephalomyelitis*

i Allows structured and standardized metadata details curation

L



Tags and Key-Value Pairs in OMERO (recommendations)

Tags and Key-Value Pairs can be

added to: I13D:bio recommendation:

« Images - Use tags for data

. Groups of Images organization across

« Datasets datasets and projects

. Projects (categorization)

Tags are linked to users or v G sulsiliE oy

groups folder hierarchies

Advanced users:
Annotate Tags and Key-Value Pairs

using ontologies and ontology terms metadata enrichment
(see Chapter on Metadata Curation)

- Use Key-Value Pairs for




Tags and Key-Value Pairs (here: in OMERO.web)

[ | <= Webclient x ==
< C @M o)

o+ OMERO Data History  Mapr

GROUP Mary Mayperson

Explore Tags Shares
- Emm P wm P
L. Mary Mayperson
il 20100617_HUVEC_Tranfections
il 2010_CMBE_ExpressionTest
il 2011_VTK_ZyxinConfocal
il 2012_MPIMolIBio_CrossSec_Lymphangio
il 2017_Nuc-Intens_Tcells
Bl 20171115_M33_pERK
B 20171123_M36_pERK
20171123_M36_1_D0Oh_pERK.czi
20171123 _M36_1_D3h_negative.czi
20171123_M36_D1_1_D3h.czi
20171123_M36_D1_1_MG3h.czi
20171123 _M36_D1_1_X3h.czi
20171123_M36_D1_2 D3h.czi
20171123_M36_D1_2 MG3h.czi
20171123_M36_D1_2_X3h.czi
20171123 _M36_D1_3 D3h.czi
20171123_M36_D1_3_MGB3h.czi
20171123_M36_D1_3_X3h.czi
20171123_M36_D1_4_D3h.czi
20171123_M36_D1_4 MGB3h.czi
20171123_M36_D1_4_ X3h.czi
20171123_M36_D2_1_D3h.czi
20171123_M36_D2_1_MG3h.czi
20171123_M36_D2_1_X3h.czi
20171123_M36_D2 2 D3h.czi
20171123_M36_D2 2 MG3h.czi
20171123_M36_D2_2_ X3h.czi

Figure Help Tag Search Forms Designer °° i:: Search
Thumbnails ~ General Acquisition Preview
: B =
Add filter v . = Full viewer m HH ;‘:“_ AYARR Jhi= =)
& 20171123_M36_1_DOh_pERK.czi ¢
Image ID: 57934
Owner: Mary Mayperson Showall v
Image Details -
Add Description ¢
Import Date ! 3
Dimensions (XY): 1912 x
Pixels Type: Nt 1e
Pixels Size (XY2) (pm): X
Z-sections/Timepoints: 1x1
Channels: ( 1 1 I 4
Tags and ROI Count:
Key-Value Tags :
Pairs A
Key-Value Pairs v
Added by: Mary Mayperson ™
Key Value
primary_AB i"j"llf:‘flff?“ 2 (Cell
secondary AB :u;.} anti-rabbit Alexa-Fluor
Cell type CD4+ T cells
Organ spleen

Organism Mus musculus

- - - > Strain C57BL/6
‘
{ Z

-




Filter Datasets for Tags and Key-Value Pairs (here: in OMERO.web)

At the Dataset-level, use filters to show a set of images based on
Key-Value-Pairs or Tags

i
P

s
e
.~

Explore Tags

o Y P i &

&
L

v+ Webclient x

G a 6

OMERO Data  History

GROUP Mary Mayperson

Shares

Mary Mayperson

il 2010_CMBE_ExpressionTest

il 2011_VTK_ZyxinConfocal

il 2012_MPIMolBio_CrossSec_Lymphangio

il 2017_Nuc-Intens_Tcells

E320171115_M33_pERK 25

20171115_0h_DMSO_pERK_01_D1.czi
20171115_0h_DMSO_pERK_02_D1.czi
20171115_0h_MG_pERK 01_D1.czi
20171115_0h_MG_pERK_02_D1.czi
20171115_0h_X pERK_01_D1.czi

Figure

Help Tag Search

Forms Designer

Add filter ~

| Add filter

By Rating
Unrated
Name

Tag
Key-Values

Remove all filters

(You can

O | & Webclient x [oE
S C q@ 8
**OMERQO  Daa Hisig
. GROUP Mary Mayperson

Figure Help Tag Search Forms Designer

Tags Shares

Explore
(I B | 1}

. Mary Mayperson
il 2010_CMBE_ExpressionTest
8 2011_VTK_ZyxinConfocal

ActivationMethod

ﬁ 2012_MPIMolBio_CrossSec_Lymphangio CellType
il 2017_Nuc-Intens_Teells Imaging Method
IsolationMethod

B3 20171115_M33_pERK 2%

Lab Notebook Ref
20171115_0h_DMSO_pERK_01_D1.czi

Manipulation 1

20171115_0h_DMSO_pERK_02_D1 czi Organ
20171115_0h_MG_pERK_01_D1.czi Organism
20171115_0h_MG_pERK_02_D1.czi PrimaryAntibody
20171115_0h_X_pERK_01_D1.czi Staining Method
§ Strain
20171115_0h_X_pERK_02_D1 czi Target 1

20171115_3h_DMSO_pERK_01_D1 czi

ActivationMethodMode
20171115_3h_DMSO_pERK_01_D2 czi Treatment 1 time
20171115_3h_DMSO_pERK_02_D1 czi

Cell Type
ANITA44E 2h PRICA AEDK M9 A5 i - .

Example shown here: Filtering by Key-Values
(also showing which Keys were used on this Dataset)

Treatment 1

also filter by Name or Rating)




Search function to find data, e.g., based on Tags or Key-Value Pairs

« C e o Aot B “ 8

Use the SearCh 7+OMERQO Daa History Mapr Figure Help TagSearch
field to look for

GROUP Mary Mayperson

Explore Tags Shares |

data across - e Enter the search query here.
-,.ﬁzofgﬁﬁﬁgg_hpressionTest, The SearCh Tab WI” Open

{2011 VTK_ZyxinConfocal (next Sllde)

= U S e rS il 2012_MPIMolBio_CrossSec_Lymphangio 1
il 2017_Nuc-Intens_Tcells

- G ro u pS il 2017_TestStaining_Thilo 1
{8l Orphaned Images

- Projects

- Datasets

https://omero-guides.readthedocs.io/en/latest/introduction/docs/search-omero.html (last access: 2023-08-23)




Search function to find data, e.g., based on Tags or Key-Value Pairs

R efl n e yo u r -:-:- OMERO Data History = Mapr Figure Help  Tag Search Search:
S e arC h q u e ry GROUP Mary Mayperson >Filter Results ) 8 results General Acquisition Preview

~
15
J§

s h Ad d Type Name Acquired Imported Group Link -
earc vance " " o
Full viewer L.l | ¥ GO
2022-04- 2022-04- G =) =
Show search hints (2 . 20171115_0h_DMSO_pERK_01_D1.czi 08 08 OE0629 Browse 50171115 Oh DMSO pERK_01_D1.czi v
Search: | "DMSO-control” AND "phospho-ERK" 13:5020  13:50:20 I
Image ID: 58103
' . ) ) * 20171115_0h_DMSO_pERK_02_D1.czi OE0629 Browse Owner:  Mary Mayperson Showall v
p IOna . Restrict by Field: =
0 name O Description Annotations ® Image Details ¥
.
R rl f r Wh I O all Annotations
o 20171115_3h_DMSO_pERK_02_D2.czi OE0629 Browse  Add Description P
Files
fields you wish to o
Dimensions (XY): 1912 x 1912
20171115_3h_DMSO_pERK_03_D2.czi OE0629 Browse % .
Search for: Pixels Type: uint16
Searc h Images O patasets O Projects Pixels Size (XYZ) (um): 0.07x0.07 x -
D M o Z-sections/Timepoints: 1x1
WEE - Plates U screens Channels: Ch2-T1, Ch1-T2 s
20171115_3h_DMSO_pERK_01_D2 czi OE0629 Browse ' ;
. Scope:
Exal , ,ple 1_ In group' | All Groups v | Tags 2 -
h f . Data owned by | All Users v . 20171115_3h_DMSO_pERK 01_D1.czi OE0629 Browse T T DMSO control = +*
. g Date: | Import date v |® Key-Value Pairs 2 -
Wlth both I ags a2 . 20171115_3h_DMSO_pERK_02_D1 czi OE0629 Browse 4 ieq by: Mary Mayperson
Key Value
W . 20171115_3h_DMSO_pERK_03_D1 czi OE0629 Browse PrimaryAntibody anti-phospho-ERK
Added by: Mary Mayperso
Key Value
1 ' CellType CD4+ T cell -

https://omero-guides.readthedocs.io/en/latest/introduction/docs/search-omero.html (last access: 2023-08-23) -




Search function to find data, e.g., based on Tags or Key-Value Pairs 3/3

[ <=+ Webclient x | =+ = ]
e C m () https// A @ 5 = @ Y% 2

R efl n e yO u r .:.:- OMERO Data History Mapr Figure Help Tag Search
SearC h q u e ry GROUP Mary Mayperson Filter Results 66 results General Acquisition Preview

Search Advanced Ty Name Acqiifed | Imporie +
earc
2022- 2022 :;""’ge 2 ;810; o<
'wner: a ayperson ow al v
Show search hints (@ . 20171115_0h_X_pERK_01_D1.czi 0408  04-08 Mt W Y
Search: |CD4+ 13:50:14 13:50:1 |mage Details -
.
- y § . 20171115_0h_X_pERK_02_D1 czi Add Description &
. Restrict by Field: =
. . O Name O Description Annotations ‘© import Date: 2022-04-08 13:50-14
I zestrl Ct fo r Wh I C h ® ettt Dimensions (XY): 1912 x 1912
o 20171115_0h_MG_pERK_01_D1.czi Pixels Type: uint16
. . Files Pixels Size (XYZ) (um): 0.07 x0.07 x -
fields you wish to o
Channels: Ch2-T1, Ch1-T2 Vs
20171115_0h_MG_pERK_02_D1.czi 4 .
Search for: . s ST
Search Images D Datasets Ef Projects Tags 1 -
O Wells O Plates O Screens
. 20171115_0h_DMSO_pERK_01_D1.czi Key-Value Pairs 2 .
E m I 2' MRy ey Added by: Mary M 5 -
Xa p e . Ingroup: | All Groups v ed by: Mary Mayperson + B x
h f . Data owned by | All Users ~ - 20171115_0h_DMSO_pERK_02_D1.czi Key Value
Search for images
. . g Date: |Import date M
with specific value — . P e ovsosere o vz v
in Key-Value Pairs
y-
. 20171115_3h_DMSO_pERK 03 D2.czi CellType CD4+Teall
rganism Mus musculus
Organ Spleen
. 2041 SR DMS0 pERIC UL U e IsolationMethod MACS negative sort
4 ¥ -
4 » »

https://omero-guides.readthedocs.io/en/latest/introduction/docs/search-omero.html (last access: 2023-08-23) -




No need to search — Use Tags for dynamic data re-organization (1/3)

[ < Webclient x |+ T 2
<« c 0 & hitps// A & Y5 1= o &
If yo u h ave “"OMERO Daa Hstoy Mapr Figue Help TagSearch
GROUP Mary Mayperson | Thumbnails ~ | General

annotated your

Explore Tags m M G
. - Tags tab
data Wlth Tags - 2017_Nuc-Intens_Tcells ¢
] X, Mary Mayperson
il 2010_CMBE_ExpressionTest 2 ProjectID: 52
u S e th e il 2011_VTK_ZyxinConfocal 1 Owner: Mary Mayperson [showall +]
il 2012_MPIMoIBio_CrossSec_Lymphangio 1 Project Details =
T ag S [l 2017_Nuc-Intens_Tcells &
M 20171 1I5RMSS I ERISE Microscopy-based investigation of nuclear 4

{5 20171123 M36_pERK 27 intensities of phospho-ERK and total ERK in primary

tab to VleW flIeS B8 20171123_M36_totalERK 14 mouse CD4+ T cells

{8 20171213_M33_totalERK

based On the Ta S ﬁ20180110-M4O PERK 19 Creation Date: 2022-03-03 13:33:34
g @ 20180130_M42_totalERK 2 Tags O -
8l 2017 _TestStaining_Thilo 1
{88 Orphaned Images +
Key-Value Pairs 0 >
Attachments 0 ’
Comments 0 ’
Ratings 0 »
Others 0 3

aa
B

https://omero-guides.readthedocs.io/en/latest/introduction/docs/search-omero.html (last access: 2023-08-23) -




No need to search — Use Tags for dynamic data re-organization (2/3)

‘ M = Webclient x [=F - O X

- C QA O hips poa g P W 8

n:o:' OMERO Data  History Mapr Figure Help  Tag Search

The Tags tab allows B —
for a dynamically re- e we o At~

organized data-tree | Luwpeo—"\ . .
representation > oo

9171115_Oh-DMSO_pERK 01 D1.czi
20171115_0h_DMSO_pERK_02_D1.czi i Dosorioton =

based on your Tags ‘
20171115_3h_DMSO_pERK 01_D2.czi Owner: Mary Mayperson
20171115_3h_DMSO_pERK 02 D1.czi I‘"“'bgf’a‘lef 2022-03-02 10:42:44

= 20171115_3h_DMSO_pERK_02_D2.czi g SOt

si Advantage over
20171115_3h_DMSO_pERK 03 D2.czi

deep folder 20171123 M36 D1 1 _D3h.czi
20171123 M36_D1_2_D3h.czi

. . 20171123 M36_D1_3 D3h.czi
hierarchies oel B 3B B B

20171123 M36 D2 1_D3h.czi

20171123 M36_D2_2 D3h.czi .
20171123 M36 D2 3 D3h.czi Dynamlcally show all
20171123 M36 D2 4 D3h.czi DMSO-control treated
20171123 tERK_D_01_Oh.czi

20171123 tERK D _01_3h.czi samples aCross

20171123 tERK D 02 Oh.czi Datasets and Projects
20171123 tERK_D_02_3h.czi
20171123_tERK_D_03_3h.czi

oom: ;

Gl HHM =]

A DMSO control A
Tag ID: 19545

Owner:  Mary Mayperson

20171123 _tERK_D_04 3h.czi
20171213_M33_01_tERK_DMSO _Oh.czi v

https://omero-guides.readthedocs.io/en/latest/introduction/docs/search-omero.html (last access: 2023-08-23)




Using Tag Search (OMERO.webtagging extension)

[ <% Webclient x |+

L G @ () https://c

T ag S e arC h ++*OMERO Data  History Mapr Figure Help  Tag Search
al IOWS CO m bi n i n g GROUP Mary Mayperson Eilter Results

Object = Name Import Date Group

TAG SEARCH

tags . . 20171115_3h_DMSO_pERK_03_D1.czi GROUP
Selected Tags: | | pMSO control % %
(If It IS Insta”ed) phospho-ERK % . 20171115_0h_DMSO_pERK_01_D1.czi GROUP
. 20171115_3h_DMSO_pERK_01_D2.czi GROUP
Example:
p " RESULTS . 20171115_3h_DMSO_pERK_01_D1.czi GROUP
Review all s
@EDataset: 0 . 20171115_3h_DMSO_pERK_02_D1.czi GROUP
Images from s 0
. 20171115_0h_DMSO_pERK_02_D1.czi GROUP
@ Plate: 0
control-treated P o ovo e oz ace
Image: 8
samples for the P oo ovsoserc ooz srouP

staining target
across
repetitions

At @ b @

Search: §  Mary Mayperson
[ A )

General

Link

Browse
Browse
Browse
Browse
Browse
Browse
Browse

Browse

https://downloads.openmicroscopy.org/help/pdfs/web-tagging.pdf (last access: 2023-08-23)




Using Tag Search (OMERO.webtagging extension) — create figures

Example:
Use the Tag

Search results to

prepare a
comprehensive
figure using
OMERO.figure

=4 Webclient

Data

GROUP Mary Mayperson

TAG SEARCH

Selected Tags:

phospho-ERK %

Preview:
RESULTS

@@Project: 0
fgDataset: 0
f@screen: 0
@rlate: 0
Plate Acquisition/Run: 0

Image: 8

https://or

DMSO control %

History Mapr

Object

?

Figure Help

Tag Search

Filter Results

Name

20171115_3h_DMSO_pERK_03_D1 czi

20171115_0h_DMSO_pERK_01_D1 czi

20171115_3h_DMSO_pERK_01_D2 czi

20171115_3h_DMSO_pERK_01_D1 czi

20171115_3h_DMSO_pERK_02_D1 czi

20171115_0h_DMSO_pERK_02_D1.czi

20171115_3h_DMSO_pERK_02_D2 czi

20171115_3h_DMSO_pERK_03_D2 czi

Import Date
April 8, 2022, 12:50

pm

April 8, 2022, 12:50
pm

April 8, 2022, 12:50
p-m

April 8, 2022, 12:50
p.m

April 8, 2022, 12:50
p.m

April 8, 2022, 12:50
pm

April 8, 2022, 12:50
p.m

April 8, 2022, 12:50
pm

General

Group
m | 2

m | L

3 |

Image viewer

Showall V|

OMERO figure

= Open images with OMERQO.figure
GROUP Browse OMERQO.iviewer

RO FPBioimage

w
@
=

GROUP Browse
Added by: Mary Mayperson
GROUP Browse 8 Annotati linked to: 8 object
] PrimaryAntibody anti-phospho-ERK
GROLERSIWES Added by: Mary Mayperson
Anr i linked to: 8 obj
CellType CD4+ T cell
GROUP Browse
Organism Mus musculus
Organ Spleen
Attachments 1 ’
Comments 0 ’
Ratings 0 ’
. Others 0 ’
58124 e

https://downloads.openmicroscopy.org/help/pdfs/web-tagging.pdf (last access: 2023-08-23)




Using Tag Search (OMERO.webtagging extension) — quick split view

Example:

Use the Tag
Search results to
produce a quick
comparative
figure of the
Split View

[ < webclient x | =+ - (=] X
e G ™) O https://e A @ g o= §° :
a:Q:- OMERO Data History Mapr Figure Help Tag Search
GROUP Mary Mayperson Filter Resuits General
Object = Name Import Date Group Link -
U EE At April 8, 2022, 12:50 m &‘ 4/ s
. 20171115_3h_DMSO_pERK_03_D1.czi « it GROUP Browse P
Selected Tags: | | p\SO control % - . p.m. Selected8obj
= Split View Figure...
2 April 8, 2022, 12:50
phospho-ERK % . 20171115_0h_DMSO_pERK_01_Di.czi GROUP Browse ANNOTATIONS wall |
il Thumbnail Figure...
April 8, 2022, 12:50 Tags 2 »
. 20171115_3h_DMSO_pERK_01_D2.czi " g GROUP Browse g Make Movie
p.m. Viake Movie
Preview: Key-Value Pa - bt
RESULTS . April 8, 2022, 12:50
. 20171115_3h_DMSO_pERK_01_D1.czi i GROUP Browse Add annotations to 8 objects
@Project: 0
April 8, 2022, 12:50 \dd Key \dd Vaiue
{@gDataset: 0 . 20171115_3h_DMSO_pERK_02_D1.czi p‘:: ) GROUP Browse
@ascreen: 0 Added by: Mary Mayperson
April 8, 2022, 12:50 i i " J
. 20171115_0h_DMSO_pERK_02_D1.czi P GROUP Browse 8 Annotations linked to: 8 objects
B Plate: 0 ‘ R I PrimaryAntibody anti-phospho-ERK
Plate Acquisition/Run: 0 . April 8, 2022, 12:50
. 20171115_3h_DMSO_pERK_02_D2.czi - GROUP Browse Roded by: Weary Marpacton
Image: 8 8 Annotations linked to: 8 objects
. . April 8, 2022, 12:50 CellType CD4+ T cell
20171115_3h_DMSO_pERK_03_D2.czi GROUP Browse
.m.
2 Organism Mus musculus
QOrgan Spleen
Attachments 1 ’
Comments 0 ’
Ratings 0 3
. . Others 0 »
4 » -

https://downloads.openmicroscopy.org/help/pdfs/web-tagging.pdf (last access: 2023-08-23)




Using Tag Search (OMERO.webtagging extension) — quick split view

(1m] Webclient X |+ - =] X
<« C @ ) httpsi//o A e J5 = b ¢
“+OMERO Data  History Mapr Figure Help  Tag Search o, r' § ' Mary Mayperson
_'a
eate Split View Fi - Profil 1 - Micrt e = i
S e O A S e o x| GROUP Mary Mayperson Filter Results | Activities Clear List
omero 116,581 "0 & A Object | Name Import Date
g ' Split View Figure ¥+ G2
B¢ April 8, 2022 p, 9 - & B
20171115_3h_DMSO_pERK_03_D1.czi Split view figure created and attached to
Selected Tags: DMSO trol % e = e p.m
a - - SORY) 2 image 20171115_3h_DMSO_pERK_03_D1.czi.
Split Panels Grey: L Merged Names: & oril 8, 2022 F
phospho-ERK X 20171115_0h_DMSO_pERK_01_Di.czi GROUPTBrowse] ANNOTATIONS EEnOWANE
Image Name v Ll | chi2 v p.m
| April 8, 2022, 12:50 Tags 2 ’
Ch2-T1 i 20171115_3h_DMSO_pERK_01_D2 czi S GROUP Browse
Ch2-T1 Ch1-T2 5 .
Preview: Key-Value Pairs 16 -
o April 8, 2022, 12:50
20171115_3h_DMSO_pERK_01_D1.czi o GROUP Browse Add annotations to 8 objects
@Project: 0
20171115_3h_DMSO_pERK_03_D1.czi
April 8, 2022, 12:50
{i@Dataset: 0 . 20171115_3h_DMSO_pERK_02_D1.czi GROUP Browse
ar p.m
e
Screen: 0 ) ) Added by:Mary Mayperson
April 8, 2022, 12:50 i i ; i
. 20171115_0h_DMSO_pERK_02_Di.czi ERSNEEERRY  © Annotations linked to: 8 objects
@ Plate: 0 PR PrimaryAntibody anti-phospho-ERK
o 5 e q = ar isiti . April 8, 2022, 12:50
20171115_0h_DMSO_pERK_01_D1.czi te Plate Acquisition/Run: 0 20171115_3h_DMSO_pERK_02_D2.czi " GROUP Browse
p.m Added by:Mary Mayperson
Image: 8 8 Annotations linked to: 8 objects
April 8, 2022, 12:50 CellT: CD4+ T cell
. 20171115_3h_DMSO_pERK_03_D2.czi it = GROUP Browse i =
).m.
; Qrganism Mus musculus
Organ Spleen
20171115_3h_DMSO_pERK_01_D2.czi 4
; Attachments »
D
| Comments | 3
View Script ] Cancel  Create Figure
Ratings 0 »
Others »
q »
4 4 v




More information on the search syntax in OMERO:

See the OMERO guides:

https://omero-quides.readthedocs.io/projects/introduction/en/latest/search-omero.html




Organize your image data in OMERO

Metadata Annotations

Carsten Fortmann-Grote (MPI), Thomas Zobel (WWU)




Outline

. Recap: Data organization in OMERO
. What is Metadata?

. Why should | worry about Metadata?
. How does OMERO treat Metadata

. Metadata Tags

. Metadata Key-Value pairs

. Metadata tables




Recap: Data Organization in OMERO

A file folder hierarchy is OMERO uses structured metadata, e.g.,
itself a form of metadata  with Tags and Key-Value Pairs

':l:- OMERO Data History UET Figure Help ﬂg '.’..' Search

§ Mary Mayperson
a’'a

My_Microscopy_Data

GROUP Mary Mayperson | Thumbnails  ~ | General

LS. Project A

Explore Tags Shares " T
Experiment 322 - Macroph-Mito G o as
: ] & ) P
o E322 - 20220701 - Teststaining Pr_o]ect A-_ E322 Macrophages
X Mary Mayperson MitoTracking
o E322 - 20220706 - Condition A Bl Project A - E322 Macrophages-MitoTracking
i ki St aniE ::,1]::: . :nuz:ry Mayperson Showall v
Lo [H] 20220706_CompA_01.if :;"”2' ;:22 ' 2"“‘1""’” 2 :
P : rojA - - Condition Project Details »
&/ 20220706_CompA_02if ﬁProjA- E322 - Teststainings
& 20220706_CompA_03.lif Tags »
““““ & 20220706_Contr_DMSO_01.lif .
; Key-Value Pairs »
& 20220706_Contr_DMSO_02.lif
W] 20220706_Contr_DMSO_03.lif Attachments ’
: E322 - 20220714 - CondA - Rep02 Comments "
: e E322 - 20220727 - CondA - Rep03
Foe £322 - 20220730 - Condition B Ratings :
Others »

a4 Annotate data with Tags and Key-Value Pairs




What is ,,metadata“?

In general, metadata is often called ,data about the data“.

In bioimaging, metadata accompanies the actual image (pixel) data:

Technical metadat E{automatically recorded or added manually)

Information about the instrument, including hardware components, filter. settings, etc.
(researcher’'s documentation or published protocol)
Sample metadata

Information about the specimen, organ, cell type, sample type, test group, etc., and the

experimental procedures during sample preparation, e.g., sample fixation, staining, use of

antibodies, etc.

Whére {OAVPIRMGRdaE 4

Image file header  Sidecar / additional file Electronic labbook Paper notebook  In the data organization

*




Why does metadata matter? — the societal perspective

Good scientific practice principles (DFG Code of Conduct: doi:10.5281/zenodo.6472827)

« Data is fully and correctly described

* Results are reproducible

Open Science principles (OECDrecommendations, adopted 2006, amended 2021)

» Publicly funded research output should be available open access

FAIR data principles (wilkinson et al., 2016, Sci Data, doi: 10.1038/sdata.2016.18)

« Data should be Findable, Accessible, Interoperable, and Reusable
id Rich metadata enhances reproducibility, trust, and openness,
contributing to sustainable research

OmomlE 2y




Why does metadata matter? — the personal perspective

Funding agency demands

 (Minimum) metadata standards become mandatory for third-party funding, e.g.:

DEGquidelines, ERCqguidelines

Career Advancement

» Publications with links to deposited data correlate with more citations, see
Colavizza et al., 2020, PLoS ONE, doi: 10.1371/journal.pone.0230416

» Sharing (reusable) data can foster new collaboration

Future-Me

*  MéfidRichlimetadater kanietatidypeekidoveluse Youthenrdeteatohiderta

°




Metadata ,,standards” in bioimaging?

Which metadata should be collected?

* Research-discipline-specific recommendations

* Bioimaging-specific recommendations:

» Sarkans et al. (2021) REMBI: Recommended Metadata for Biological Images — enabling reuse of

microscopy images in biology. Nat Methods, Dec;18(12). doi: 10.1038/s41592-021-01166-8.

« Hammer et al. (2021) Towards community-driven metadata standards for light microscopy: tiered
specifications extending the OME model. Nat Methods, Dec;18(12). doi: 10.1038/s41592-021-01327-9.

« Repository-specific requirements
* e.g., the Image Data Resource (IDR): https://idr.openmicroscopy.org/about/submission.html
(see also: Ellenberg et al., 2018, Nat Methods, doi: 10.1038/s41592-018-0195-8)

omonlK 2y



What is the “correct” or “best“ way to work with metadata in OMERO?

There is not “one correct” way!

OMERUO offers possibilities for structured metadata for bioimaging data.

As a researcher or research group, familiarize yourself with OMERO's possibilities.
| Like with good experimental design, the suitable metadata enrichment for your data

should be part of your (group‘s) considerations when performing research.

;




How is metadata organized in OMERO? Metadata

Metadata is contained: \\\\
2 V3

[ | = Webclient x =
(5 C m [ 1

+OMERO Data  History Mapr  Figure Help  Tag Seg

1. In the data organization

General KCquisiion | Preview

Sl L3 Sl E Full viewer | (3] AL e co
i 11 aEwm Y @ =
tree (implicitly) 20171115_0n_DMSO_pERK_01.D1 e

il 2010_CMBE_ExpressionTest Image ID: 58103

[l 2011_VTK_ZyxinConfocal Owner:  Mary Mayperson [showan v |
2012_MPIMolBio_CrossSec_Lymphangio
2. Under the General tab - So Lymorarg :
{8l 2017_Nuc-Intens_Tcells
= -
B 20171115_M33_pERK e >
. 20171115_0h_DMSO_pERK_01_D1.czi
o | mage Details 20171116_0n_DMSO(FPRK 02 D1 co — 20008 158020
20171115 _0h_MG 01 _D1.czi Dimensions (XY): 1912 x 1912
20171115_0h_MG 02_D1.czi RO DD uint18
‘ 5 2 Pixels Size (XY2) (um): .07 % 0.07 x
° 20171115 _Oh_X 01_D1.czi Z-sections/Timepoints: 11
ags 20171115_0h_X_g 02_D1.czi NI T ’
20171115_3h_DMSO_pERK_01_D1.czi ROI Count:
20171115_3h_D (J pERK_01_D2.czi T
ags -
° K V I P = 20171115_3h DO pERK_02_D1.czi ag
ey- alue alrs 20171115 3Iw® PERK_02_D2.czi *
20171115_3h| O_pERK_03_D1.czi K val P
" -
2017111534 nSO_pERK_03 D2.czi SyIREEl R

Added by: Mary Mayperson

20171115 ERK_01_D1.czi
« Attachments e Al e
G

Key Value

ym/w.ﬂ)@/\ pERK_02_D1.czi
e > D4+ T cell
2017111 PAMG_pERK_02_D2.czi Certyps COsTcal
.
° Ratl n S 20171115 9h_MG_pERK_03_D1.czi Organism Mus musculus
20171115_3h_MG_pERK_03_D2.czi Organ Splean
20177416 4 ;
20171115_3h_X_pERK_01_D1.czi + | IsolationMethod MACS negative sort
20171115_3h_X_pERK_01_D2.czi o »
’ ActivationMethod anti-CD3/anti-CD28 v

3. Under the Acquisition tab: * »

e Original metadata




Key-Value Pairs

Key-Value Pairs allow (standardized) annotation of detailed metadata

Consist of
e Key: Denotes a real-world object or an abstract concept that can be
assigned a specific value (of several or many possible
values)

 Value: Number or text string that specifies the object denoted under ,Key*

Examples:
Key: ,cell type* Value: ,CD4+ T cell®

Key: ,disease model” Value: ,experimental autoimmune encephalomyelitis*

10 i Subchapter 07.2:  Key-Value Pair annotation




Using Auto Tag (OMERO.webtagging extension) 1/6

M = webdient
A C m

A u to Tag Can c:o:t OMERO Data History Mapr  Figure Help  Tag Search Search
aSSiSt i n GROUP Mary Mayperson —

Thumbnails

e {E ‘_Lo :

automaticall S ® =
i & & ¥ o Auto Tag
u y S - X 20171115_M33_pERK C/
. . Mary Mayperson

eXtraCtI n g i 2010_CMBE_ExpressionTest Dataset ID: 121
il 2011_VTK_ZyxinConfocal Owner: Mary Mayperson Showall v
OSS i b I e Ta S u 2012_MPIMolBio_CrossSec_Lymphangio Dataset Details N

Bl 2017 _Nuc-Intens_Tcells
§3120171115_M33_pERK 25 Addt Description =
rOI I I your a a. 20171115_0h_DMSO_pERK_01_D1.czi

20171115_0h_DMSO_pERK_02_D1.czi Creation Date:

20171115_0h_MG_pERK_01_D1.czi
20171115_0h_MG_pERK_02_D1.czi Tags =
20171115_0h_X_pERK_01_D1.czi +
I I |Ode to Auto 20171115_3h_DMSO_pERK_03_D1.czi
Attachments 3
Comments ’
20171115_3h_MG_pERK 02 D1.czi
/
20171115_3h_MG_pERK_03_D2.czi Others »

1. ( :hange 20171115_0h X pERK_02_D1.ca
:
20171115_3h_DMSO_pERK_03_D2.czi
:
20171115_3h_MG_pERK_02_D2.czi Ratings .
20171115_3h_X_pERK_01_D1.czi

20171115_3h_DMSO_pERK_01_D1.czi Key-Value Pairs -
th e : e 20171115_3h_DMSO_pERK_01_D2.czi
VI W 20171115_3h_DMSO_pERK_02_D1.czi
20171115_3h_DMSO_pERK_02_D2.czi
Ta 20171115_3h_MG_pERK_01_D1.czi
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20171115_3h_MG_pERK_03_D1.czi
20171115_3h_X_pERK 01_D2.czi - — 0 ’

https://downloads.openmicroscopy.org/help/pdfs/web-tagging.pdf




Key-Value Pairs




Metadata details in form of Key-Value Pair annotation
Key-Value Pairs allow (standardized) annotation of detailed metadata

Consists of
« Key: Denotes a real-world object or an abstract concept that can be
assigned a specific value (of several or many possible
values)

« Value: Number or text string that specifies the object denoted under ,Key*

Examples:
Key: ,cell type“ Value: ,CD4+ T cell”

Key: ,disease model” Value: ,experimental autoimmune encephalomyelitis*




Key-Value Pairs are part of the metadata (here: in OMERO.web)

Key-Value Pairs can

be annotated

- atthe Image

level
- atthe
level
- atthe
level

0 | & Webclient x IS

R (E) () @]

n:o:o OMERO Data  History = Mapr
. GROUP Mary Mayperson

Explore Tags Shares
- Ew. Y P T @
. Mary Mayperson
il 20100617_HUVEC_Tranfections
il 2010_CMBE_ExpressionTest
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20171123_M36_D1_1_D3h.czi
20171123_M36_D1_1_MGB3h.czi
20171123_M36_D1_1_X3h.czi
20171123 _M36_D1_2_D3h.czi
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20171123 _M36_D1_2 X3h.czi
20171123_M36_D1_3_D3h.czi
20171123 _M36_D1_3_MG3h.czi
20171123 _M36_D1_3 X3h.czi
20171123_M36_D1_4 D3h.czi
20171123 _M36 _D1_4 MG3h.czi
20171123_M36_D1_4_X3h.czi
20171123_M36_D2_1_D3h.czi
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Figure Help Tag Search

Add filter

v

Forms Designer

Thumbnails -

1]

Key-Value Pairs

- - - M
. Toou
i Zoom

-

Search

General Acquisition

Full viewer | |[5]

Preview

HIAP=SV AR Ji=2>)

20171123_M36_1_DOh_pERK.czi

Image ID: 57934
Owner: Mary Mayperson

Image Details

Add Description

Import Date:
Dimensions (XY):
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Pixels Size (XYZ) (um):
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Tags

Key-Value Pairs 2
Added by: Mary Mayperson
Key

primary_AB

secondary_AB

Cell type
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Show all
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anti-p-ERK1/2 (Cell
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goat anti-rabbit Alexa-Fluor-
647

CD4+ T cells
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C57BL/6

Mary Mayperson

v




Options to annotate Key-Value Pairs in OMERO

 Manual Key-Value Pair annotation

 Using Bulk Annotation Tools

» Using the Metadata Editor Tool OMERO.mde (only during data
upload with the OMERO.insight client)




Manual annotation of Key-Value Pairs in OMERO

[ = Webclient x [ - O X

< OC @

To add a Key-Value
. u:.} OMERO Data  History Figure  Help  Tag Search  Forms Designer o, ‘.: Search
P a-l r m an u al |y ] GROUP Mary Mayperson Thumbnails General = Acquisition = Preview

Mary Mayperson
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il 20100617_HUVEC_Tranfections Image ID: 57933
Bl 2010 CMBE_ExpressionTest Owner: Mary Mayperson | Showall v

- Bl 2011_VTK_ZyxinConfocal Imaage Details
-
= an II I Iage il 2012_MPIMolBio_CrossSec_Lymphangio 9
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and fl” Out the erIdS 20171123_tERK_X_01_3h.czi
20171123_tERK_X_02_3h.czi
20171123_tERK_X_03_3h.czi
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Filter by Key-Value pairs

Faceted search
In th Parade view | e o

Search:

. Explore Tags | Shares | ‘:Ad filter... v ‘ Show Datasets @ |82 = | |-
across Datasets In . T _— 5]
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i OME2021 1
- [l OMERO Training 3
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Search for a specific Key-Value Pair

USIﬂg the € C O O hps
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Assignment

1)Locate your “Example-01” Dataset in OMERO Web
1)Add a key-value pair to all images:
2)Organism:Pseudomonas fluorescens SBW25
3)Add another key-value pair to all images: Medium:KB for the first and
medium:LB for the second image
4)Perform 2) and 3) for the Example-02 (set different media for some
Images)
5)Confirm the annotations in OMERO.web (refresh!)
6)Select the OMERO-Training Project
7)Change the central panel view to “Parade”
8)Use the filter function on your project to locate all images with organism
“Pseudomonas fluorescens SBW25" and medium LB or KB
9)Search your images for all data with medium:LB or KB




Assignment

1)Locate your “Example-01" Dataset in OMERO Web

1)Add a key-value pair to all images:
2)Organism:Pseudomonas fluorescens SBW25
3)Add another key-value pair to all images: Medium:KB for the first and
medium:LB for the second image
4)Perform 2) and 3) for the Example-02 (set different media for some
Images)

5)Confirm the annotations in OMERO.web (refresh!)

6)Select the OMERO-Training Project

7)Change the central panel view to “Parade”

8)Use the filter function on your project to locate all images with organism
“Pseudomonas fluorescens SBW25” and medium LB or KB

9)Search your images for all data with medium:LB or KB




Key-Value Pairs in OMERO

Key-Value Pair enrichment with
OMERO Bulk Annotation Tools

Based on an original script by Christian Evenhuis
https://github.com/evenhuis/omero-user-scripts
(Modified by other users’ contributions, see
https://github.com/ome/omero-scripts for latest version)




Turning spreadsheets into map annotations

= Channels: Red, Green, Blue .
e Shares s
Explore g S Add filter B s

EEE P r .
B Tags 0O 3
_'_ Carsten Forimann-Grofe @
il CompostHeaps_Eutin 2 . Key-Valye Paire 2 -
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8.8 5 0ay2 o Sirain SEW25
:: :: {8 D2y3 5 MPB 18345
[l Day4
h il Day5 14 Parent 0
: E Day6 14 Assay plated culture
| = IF . (=] D?F 7—’ ’ R Comment
e ‘ _ -00120_114843pg hitp://seek2.evolbio.mpg.de
.00120_114951.jng
..00120_115007 jpg
u .00120_115015]g Pool 4
..00120_115032pg ' Zoom: i .

filename rganism Sample Pool Day || . . .. .
IMG_20200120_114943.jpe]Pseudomonas fluorescens SBW2? 5 4 7 «  Avoid manual annotation of each individual image
IMG_20200120_114951.jp¢| Pseudomonas fluorescens SBW2} 5 4 7 )
IMG_20200120_115032.jp¢|Pseudomonas fluorescens  SBW2? 4 3 7 * Add common metadata attributes through web for
IMG_20200120_115041.jp¢{ Pseudomonas fluorescens  SBW2* 4 3 7 - template annotation spreadsheet
IMG_20200120_115109.jp¢| Pseudomonas fluorescens SBW2% 3 4 7
IMG_20200120_115118.jp¢|Pseudomonas fluorescens SBW2? 3 4 7 * Enter specific metadata into spreadsheet
IMG_20200120_115158.jp¢| Pseudomonas fluorescens SBW2% 2 4 7
IMG_20200120_115210.jpe| Pseudomonas fluorescens SBW2% 2 4 7 . Import annotations from spreadsheet
IMG_20200120_115313.jp¢ 14 7
° — -
Common metadata Specific all metadata available as key-value pairs
metadata




Annotation workflow

1) Annotate container object (dataset/project) with common metadata — omero.forms
2) Copy map annotations from dataset to images

3) Export common metadata to template spreadsheet — KeyVal to csv.py

4) Edit spreadsheet to enter image specific metadata.

5) Re-import the finalized spreadsheet as dataset attachment.

6) Extract specific metadata from attached spreadsheet and populate the map annotatior
of each image — KeyVal from_csv.py



Using OMERO Forms

1) Select dataset
2) Select Forms
from dropdown
menu
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Using OMERO Forms

Webclient - Mozilla Firefox (Private Browsing)

& Webclient bl -

1) Select dataset > ce
2) Select Forms
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MPB Annotation Form

U S I n O M E RO FO r m S A minimal information template for MPB microscopy images
Author (First Last)

Image type

1) Select dataset st :
2) Select Forms Organism
from dropdown

Pseudomonas fluorescens

Strain
menu SBW25
3) Select form PE Nomber
template 0
4) Enter data into Parent image ID
form 0

5) Smelt Investigation*

Study*
Assay"

Comment

Cross Reference (link)

e



Using OMERO Forms

1) Select dataset
2) Select Forms
from dropdown
menu

3) Select form
template

4) Enter data into
form

5) Submit form
6) Check
annotations

B

Author (First Last)

Loukas Theodosiu

Image type

still

Organism

Pseudomonas fluorescens

Strain

SBW25

MPB Number*

0

Parent image 1D

0

Investigation*

Evolution of Colony Morphology

Study*

Long term SBW25 evolution experiment

Assay*
Plated culture photography

Comment

Cross Reference (link)

Submit

&3 ==
Day1 [#]
Dataset 719
D:

Owner: Show v
Dataset Details >
Add Description 2]

Creation Date: 2020-08-05 13:52:06

Tags 0O 4

Key-Value Pairs 1 =

hms.harvard.edu/omero/forms/kvdata/MPE Annotations

Added by: Carsten Fortmann-Grote

Author Loukas Theodosiu

Type still

Organism Pseudomonas fluorescens

Strain SBW25

MPB 0

Parent 0

P Evolution of Colony

Investigation Marphology

Long term SBW25 evolution

Study experiment

Assay Plated culture photography

Attachments 0 =

(%] [+
Comments 0 »
Ratings 0O 4
Others 0 4




Key-Value Pair Annotation with the ,,KeyVal from csv* script (1/7)

1) Prepare a table with Keys in row 1. The first Key should be ,Image“

2) Select a group of images in OMERO.insight (not in OMERO.web)

3) Copy the image names and paste them under the Key ,image” into a table
i Max MustermaShefet - o x

File Edit Window Help

(D= . § ||y Groues ~ 2 8 ¢ X
b - 1 Image Organism Strain Anatomical structure
™ Projects &7 w | fiter images EJE & |18 & | (@) &) & #perrow: " preer 20180110_DMSO_Oh_pERK_01.czi

vERAXSE B0 k 19 0f 19 20180110_DMSO_3h_pERK_01.czi

5 20171213_M33_totalERK [30] X

= 20180110_DMSO_3h_pERK_02.czi
=}-fagd 20180110_M40_pERK [19]
-

2
3
4
5 | 20180110 DMSO_3h_pERK_03.czi
6
7
8

E1]20180110_MG_3h_pERK_06.czi 14| 20180110 _MG_3h_pERK_06.czi
15| 20180110 _ONX_3h_pERK_01.czi
16| 20180110 _ONX_3h_pERK_02.czi
17| 20180110 _ONX_3h pERK 03.czi
18| 20180110 _ONX_3h_pERK_04.czi

=)...80110_DMSO_Oh_pERK_01.czi

E2].-.80110_DMSO_3h_pERK_01.czi 20180110_DMSO_3h_pERK_04.czi
$Ii§€2§8'§ﬁ-§§3 20180110_DMSO_3h_pERK_05.czi
3] -30110_DMSO_3h_peRK_04.ca 20180110_DMSO_3h_pERK_06.czi
Bl ..50110_DMSO_3h_pERK_05.cai 9 | 20180110_MG_3h_pERK_O1.czi
ﬁ -262‘;;1‘:6""”2051%?"‘6:’;@ 10| 20180110 MG_3h_pERK_02.czi
a) ¥ 11| 20180110_MG_3h_pERK_03.czi
;J MG 12| 20180110_MG_3h_pERK_04.czi
j yhy 13| 20180110_MG_3h_pERK_05.czi
E3]20180110_ONX_3h_pERK_01.czi

=3120180110_ONX_3h_pERK_02.czi

20180110_ONX_3h_pERK_03.czi
_:j 20180110_ONX_3h_pERK_04.czi
[3§20180110_ONX_3h_pERK_05.czi

= _3h_pERK_06.czi J%)
< g > 19| 20180110 ONX_3h pERK 05.czi
® Screens 3 20| 20180110 ONX_3h_pERK 06.czi
& Attachments Y 21 E
P ) Tags 22
\) Images 23
| 24

&) Administration
j Search v A S A e — € 5




Key-Value Pair Annotation with the ,,KeyVal from csv* script (2/7)

4)

5) Save the table as CSV (Comma delimited) (*csv)

Fill the Values for each Key and each image as necessary

N WV AR W N -

A B & D E F G H | J
Anatomical Concentrated - Unit - Concentrated - Time - Cell
Image Organism Strain structure Cell Type Cell Activation Cell Activation  Cell Activation Activation Compound Based Treatment

20180110_DMSO_Oh_pERK_01.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  unstimulated 0 ug/mL Oh polar aprotic solvent
20180110_DMSO_3h_pERK_01.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h polar aprotic solvent
20180110_DMSO_3h_pERK_02.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h polar aprotic solvent
20180110_DMSO_3h_pERK_03.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h polar aprotic solvent
20180110_DMSO_3h_pERK_04.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h polar aprotic solvent
20180110_DMSO_3h_pERK_05.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h polar aprotic solvent
20180110_DMSO_3h_pERK_06.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h polar aprotic solvent

g 20180110_MG_3h_pERK_01.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h enzyme inhibitor

10  20180110_MG_3h_pERK_02.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h enzyme inhibitor

11 20180110_MG_3h_pERK_03.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h enzyme inhibitor

12 20180110_MG_3h_pERK_04.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h enzyme inhibitor

13 20180110_MG_3h_pERK_05.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h enzyme inhibitor

14 = 20180110_MG_3h_pERK_06.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h enzyme inhibitor

15 20180110 _ONX_3h_pERK_O1.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h enzyme inhibitor

16 20180110_ONX_3h_pERK_02.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h enzyme inhibitor

17 20180110_ONX_3h_pERK_03.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h enzyme inhibitor

18 = 20180110_ONX_3h_pERK_04.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h enzyme inhibitor

19  20180110_ONX_3h_pERK_05.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h enzyme inhibitor

20 20180110_ONX_3h_pERK_06.czi Mus musculus C57BL/6 Spleen CD4-positive, alpha-beta T cell  antibody-mediated anti-CD3 anti-CD28 5, each ug/mL 3h enzyme inhibitor

m.




Key-Value Pair Annotation with the ,,KeyVal from csv* script (3/7)

6) Go to the Dataset in
OMERO.web

g & o -0 Select the Dataset that
< C @ ) httpsi//k ‘ ) e Hh &
. .
~:O:» OMERO Data  History Mapr Figure Help  TagSearch  Forms Designer o, .:: Search CO ntal n S th e I l I I ag eS fo r
GROUP Mary Mayperson Thumbnails = General .
Addier ] §l= o mp— annotation (dO not select an
a a2 v m o . . - .
%« B 20180110_M40_pERK 4 |
{1 20171213_M33_totalERK = In IVI ua ” I Iage .
(£520180110_M40_pERK 19 Dataset ID: 112
20180110_DMSO_0h_pERK_01.czi 1 1 Owner. Mary Mayperson Showall v
20180110_DMSO_3h_pERK_01.czi
At Dataset Details -
20180110_DMSO_3h_pERK_02.czi p oa t e _ta e as an
20180110_DMSO_3h_pERK_03.czi Add Description ’
20180110_DMSO_3h_pERK_04.czi : :
cotmons smm attachment to the Dataset
20180110_DMSO_3h_pERK_06.czi
20180110_MG_3h_pERK_01.czi Tags 2
20180110_MG_3h_pERK_02.czi ;
g ot : ) . . Key-Value Pairs -
20180110_MG_3h pERK_03.czi
20180110_MG_3h_pERK_04 czi
20180110_MG_3h pERK_05.czi
20180110_MG_3h_pERK _06.czi
20180110_ONX_3h_pERK_01.czi T 1
20180110_ONX_3h_pERK_02.czi Attachments v
20180110_ONX_3h_pERK_03.czi
% | *
20180110_ONX_3h_pERK_04.czi
20180110_ONX_3h_pERK_05.czi . Results_20220923_Nuclntensities.csv ¥ - X%
ZURUEI S i IR e 2023_Mustermann_Dataset_Annotation_Dataset_ID_112.csv
(B8 20180130_M42_totalERK 4.49 K
{2017 _TestStaining_Thilo s
[ 2022_Example_PublicData_NatComm
[ 2022_ExampleData_BIA-S-BSST525 Comments 4
(@ 2022_ExampleData_BIA-S-BSST749
[l OpenSPIM Example Datasset Ratings »
{i@ Orphaned Images 4 Zoom a 3 v




Key-Value Pair Annotation with the ,,KeyVal from csv* script (5/7)

8) Go to the Dataset in 9) Go to the scrili
Y, go to
annotation_scripts
Explore = Tags | Shares [Add filter v H & ullco

EBEE X# - e 20180110_M40_pERK ¢ go to
{im 20171213_M33_totalERK &
Dataset ID: 112 I I l
Owner: Mary Mayperson Showall v e CSV LI}

{520180110_M40_pERK 19
S

m}
< C @

-:o:- OMERO Data History Mapr Figure Help Tag Search Forms Designer ‘o

e Webclient

GROUP Mary Mayperson

11

20180110_DMSO_0Oh_pERK_01.czi
20180110_DMSO_3h_pERK_01.czi
20180110_DMSO_3h_pERK_02.czi
20180110_DMSO_3h_pERK_03.czi
20180110_DMSO_3h_pERK_04.czi
20180110_DMSO_3h_pERK_05.czi
20180110_DMSO_3h_pERK_06.czi
20180110_MG_3h_pERK_01.czi
20180110_MG_3h_pERK_02.czi
20180110_MG_3h_pERK_03.czi
20180110_MG_3h_pERK_04.czi
20180110_MG_3h_pERK_05.czi
20180110_MG_3h_pERK_06.czi
20180110_ONX_3h_pERK_01.czi
20180110_ONX_3h_pERK_02.czi
20180110_ONX_3h_pERK_03.czi
20180110_ONX_3h_pERK_04.czi
20180110_ONX_3h_pERK_05.czi
20180110_ONX_3h_pERK_06.czi
[ 20180130_M42_totalERK
{8l 2017_TestStaining_Thilo

Optional:
:igii ::z:izio:fh;?::B‘\Jsa;?:?sm Comments v M ar k th e tab I eu Sl N g th e Oo |CO N

(@ 2022_ExampleData_BIA-S-BSST749

B e : S | followed by = before step 9

Dataset Details -

Add Description 4 analysis_scripts >

Creation Date: 2022-03-25 15:59:34

: ipts L < back
Tags 0 ’

Key-Value Pairs - export_scripts » KeyVal from csv...

figure_scripts *  KeyValtocsv...

‘ import_scripts * | Remove KeyVal...
Attachments >

%)+ util_scripts >

Results_20220923_Nucintensities.csv (1 K - X

2023_Mustermann_Dataset_Annotation_Dataset_ID_112.csv
4. 49 KB)

- %




Key-Value Pair Annotation with the ,,KeyVal from csv* script (6/7)
10) Enter the File Annotat ID: ) if you have not marked the ta

* Run Add Key Val from csv - Profil 1 — Microsoft Edge \_L. )

(5] https://omero-pr

Add Key Val from csv 9) Run the script to upload the Annotations
This script processes a csv file, attached to a Dataset

Authors.: Chri§tian Evephuis ReVIEW the SCrIpt reSUIt:

Contact: https://forum.image.sc/tag/omero

Data Type: ‘(Gataser ]

IDs: “@ (112 |
File | 46087 OR
Annotation: ‘ Datei auswahlen Keine Datei ausgewahlt Activities e
ear Lis
Add Key Val from csv o | CGo
Added kv pairs to 19/19 files =

Dataset ID: 112

Owner: Mary Mayperson
Dataset Details

1 1

-

Add Description ' 4

Creation Date: 2022-03-25 15:59:34
View Script

Cancel |Run Script|




Key-Value Pair Annotation with the ,,KeyVal from csv* script (7/7)

11) Check the images for successful Key-Value Pair population

'S - o diz & 0) S & '
e ) ") vero- prod cloud-ap . didz de = @ -

Optional:
. You can also remove all the Key-
rae=| B #= &veeeo - Value Pairs. Mark the files for which

s OMERO Dt History  Mage  Figuse

GROUP Mary Maypersen

180110_( RK_( ’ .
KV-Pairs should be deleted and go
Image ID 8058
Ownar Mary Mayparson Smow all - t O:
|.|. 3 TDEl‘} - u
_ Scripts
.. #& annotation_scripts
::::I 5‘ (XYZ) fm :
Z-se Timepaoint:
Channals ,
ROI
Tag : analysis_scripts -
Key-Value Pairs -
Added by: Mary Mayperson | anmﬁoﬂ_suiph > 4 back
» export_scripts »  KeyVal from csv...
: figure_scripts »  KeyVal tocsv...
import_scripts (gl Remove KeyVal...
util_scripts >




Assignment

1) Upload images in /mpistaffOMERO-Training/Dataset/Example-03 to a new OMERO
Dataset

2) Annotate the Dataset using the generic MPI EvolBio Form
3) Copy the new key-value pairs annotations to all images
4) Create a new key-value pair with key="Plating date” and value="2020-10-12"
5) Run the keyval-to-csv script. Refresh
1) Download and edit the csv in a spreadsheet editor
2) Add new columns “Sample”
3) and fill in the values using the information from the plate labels.
6) Save the spreadsheet as csv
7) Import the spreadsheet as a file annotation to the Dataset created in step 1)
8) Run the keyval-from-csv script
9) Confirm the new key-value pairs on the data
10)Use the filter or search functions to filter your data based on the new key-value pairs
11)Feedback: How do you think this workflow fits into your routine?




Using ontologies with Key-Value Pairs in OMERO

For humans, natural language terms are good to understand the data.
For computers, natural language terms can be ambiguous.

* Unique identifiers are optimal for machine readability but are hard
for humans to read. (e.g., a URI or URL)

OMERO does not provide a direct connection between the
Key-Value Pair terms and ontologies so far.

iA What are the current recommendations?

|2\



Ontology-based Annotation in OMERO - recommendation
To create machine-actionable metadata for your data, make use of
ontology terms and ontology term source references:
* Use the ontology-derived term for a specific Key as the Value
 Add the ontology term URL as the Value for a second Key using

the same <Key> + , Term Accession Number*

KEY VALUE
Biological entity T cell receptor complex
Biological entity Term Accession Number http://purl.obolibrary.org/obo/GO 0042101

Adopted from the REMBI guidelines: 10.1038/s41592-021-01166-8, in combination with ISA-TAB:
. https://isa-specs.readthedocs.io/en/latest/isatab.html (last access: 2023-08-16)




How should data be annotated to be sufficiently enriched?
The specific content of your annotation depends on your

- research field
- experimental setup
- analysis strategy

- Intended reuse potential for your data.
Bioimaging-specific recommendations:

« Sarkans et al. (2021) REMBI: Recommended Metadata for Biological Images — enabling

reuse of microscopy images in biology. Nat Methods, Dec;18(12):1418-1422.
doi: 10.1038/s41592-021-01166-8.

« Hammer et al. (2021) Towards community-driven metadata standards for light microscopy:

tiered specifications extending the OME model. Nat Methods, Dec;18(12):1427-1440.
doi: 10.1038/s41592-021-01327-9.




The MetaData Editor (MDE)




Key-Value Pair Annotation with OMERO.mde

+* Import Data

Window Help

Select Data to Import

® 4 BODIPY CH.If [Group: OE0629, Project: 20|
@ 4BODIPY FSH 24h.kf [Group: OE0629, Proje(
® 4 BODIPY FSH 48h.f [Group: OE0629, Proje(
@ 4 BODIPY FSH-PTX 24h.lif [Group: OED629, A
# 4 BODIPY FSH-PTX 48h.lif [Group: OE0629, A
@ 4i BODIPY CH.kf [Group: OE0629, Project: 20
@ 4i BODIPY FSH 48h.lif [Group: OE0629, Projel
@ 4ii BODIPY FSH 72h.lif [Group: OE0629, Proje
® 4 BODIPY FSH-Ptx 48h.lif [Group: OE0629, R
@ 4i BODIPY FSH-Ptx 72h.lif [Group: OE0629, A
# 4i BODIPY KSR 15% 72h.if [Group: OE0629,
@ 4i BODIPY KSR-Ptx 72 h.Iif [Group: OE0629,

Setup:  Membrane Dye Database

|

+

e

[OME:Image] {0}
® [OME:Experiment] {0)

Reset object tree

Configuration

[OME:Image]{0}

Description:
Acquisition Time:
DimXxY:

Pixel Depth:
Pixel Size (XY): v
DmZxTxC:
Time Increment:
Stage Label (XY):

ms v

reference frame

[OME:Objective]{0}

D

Model:

Manufacturer:

Nominal Magnification:

Calibration Magnification:

Lens NA:

Immersion: v
Correction:

Working Distance: v

Iris:

User::Refraction Index:

User::Medium: v
User::Correction Collar:

[[] show only required Clear Input Cancel Al Import

In OMERO.insight,
go to the

Specify MetaData

tab before importing
the selected import
gueue.

(OMERO.mde is
integrated into the
OMERO.insight client)

For details, see: Kunis et al., 2021, Nature Methods. https://doi.org/10.1038/s41592-021-01288-z




Key-Value Pair Annotation with OMERO.mde

=

Select Data to Import Spedify MetaData

- o X

*

- @ 4 BODIPY Ct.If [Group: OE0629, Project: 20 | @

@ 4 BODIPY FSH 24h.If [Group: OE0629, Projer

|- @ 4 BODIPY FSH 48h.if [Group: OE0629, Projef
\ @ 4BODIPY FSH-PTX 24h.uf [Group: OE0629,

® 4 BODIPY FSH-PTX 48h.if [Group: OE0629, A

i~ @ 4i BODIPY CH.if [Group: OE0629, Project: 20
- @ 4i BODIPY FSH 48h,lif [Group: OE0629, Proje

@ 4% BODIPY FSH 72h.lif [Group: OE0629, Proje

i~ @ 4i BODIPY FSH-Ptx 48h.lif [Group: OE0629, A
L~ @ 4iBODIPY FSH-Ptx 72h.Iif [Group: OED629, A

@ 4% BODIPY KSR 15% 72h.kf [Group: OE0629,
@ 4i BODIPY KSR-Ptx 72 h.kif [Group: OE0629, |

[OME-Model] {0}
[:lmaoe] {0)

ME:Experiment] {0} | D tion:

[OME:Experiment]{0} (2) |

Cells were plated onto coverslips, treated then o

fixed with 4% PFA (w/v) for 20 min at RT. Fixed v
ExperimentType: Immunofiuorescence v

Experimenter Name:

Reset object tree

Configuration. .. Clear Input Cancel Al Import

[[] show only required Menu...

Use the entry masks
of OMERO.mde's
user interface to
review the
automatically
extracted metadata
from the files and to
annotate metadata
before import.

(OMERO.mde is fully
configurable and
complies with the OME
Data Model)

For details, see: Kunis et al., 2021, Nature Methods. https://doi.org/10.1038/s41592-021-01288-z




Review the Key-Value Pairs after upload (here: OMERO.web

[im] e+ Webclient x &
. - R A o} o T= J’o 2

o:c:c OMERO Data  History Mapr Figure Help  Tag Search o, "

Search:

§ Mary Mayperson
-t

GROUP Mary Mayperson Thumbnails v | General  Acquisition | Preview
X oI Shares 7Add filter il oa| = Full viewer fﬁ HH :*':_ A AR N ==
C - A i @ C =

4i BODIPY FSH 24h.lif [Series019]
L. Mary Mayperson
201(

MBE_ExpressionTest Image ID: 58364
/TK_ZyxinC al Owner: Mary Mayperson  Showall v
Image Details =
Add Description '

o Acquisition Date: 202

4i BODIPY Ct Import Date
41 BODIPY Ct Dimensions (XY): 512 x 512
G Pixels Type:
o V' 2 7' Pixels Size (XYZ) (um):
4i BODIPY Ct Z-sections/Timepoints:
4i BODIPY Channels: e e 4
ROI Count:
Tags »

. Note:
MDE-generated
- R Key-Value Pairs
cannot be edited
ﬂ manually after
. il oot ol et _ import!

4i BO
4i BODIPY FSH
41 BODIPY FSH 24h.Iif [Series019]

4i BODIPY FSH 24hif [Serie

Iif [Series0

24h lif [Series017]

4i BODIPY FSH 24n if [S ]
4i BODIPY FSH 24h.Iif [Series028]
4i BODIPY FSH 24n.Iif

were mounted ont
using Fluoromoun

I—u .

PY FSH 24h lif [Se

4i BODIPY FSH 24h Iif [Ser

Example Data: Hanyaloglu et al. (2021). BioStudies, S-BSST749. Retrieved from https://www.ebi.ac.uk/biostudies/Biolmages/studies/S-BSST749




Assignment

1) Copy the file Impistafff OMERO-Training/mdeConfiguration.xml to the omero/ directory
inside your home directory

2) (Re)start OMERO.Insight

3) Launch the Importer and put the dataset /mpistafff OMERO-Training/Datasets/Example-02
on the queue.

4) Before starting the import queue, click “MDE” in the lower right corner.
5) Under Setup, select “Example Setup: Study Info”.

6) In the Metadata panel, select “Study Info”

7) Fill out the study information

8) - Select “Pseudomonas fluorescens SBW25” from the Organism dropdown.
9) Launch the import

10)Confirm that all imported images are annotated with MDE metadata

11)Discuss for your research group, which metadata fields (aka “keys”) would you suggest for
a customized metadata entry form? Would you prefer to annotate during import or afterwards
(e.g. using the bulk annotation procedure explained earlier).




Organize your image data with OMERO

Getting more out of OMERO

Carsten Fortmann-Grote (MPI), Thomas Zobel (WWU)




Content

. Creating publication ready figures with OMERO.figure
. Connect OMERO to Fiji, Napari, python, R, ...

. Using OMERO on the command line

2 See the official OMERO guide: https://omero-guides.readthedocs.io/en/latest/fiji/docs/index.html



Learning objective

After this lecture, you will know how to

Create reproducible figures for publications and presentations

Load images into image analysis environments

Attach the analysis results to OMERO

Download and upload images from the command line

3 See the official OMERO guide: https://omero-guides.readthedocs.io/en/latest/fiji/docs/index.html




Organize your image data with OMERO

OMERO.figure

Carsten Fortmann-Grote (MPI), Thomas Zobel (WWU)




S OMERO

T — = o S| e Dos

 Images are linked to
original files (no
JPEG/TIFF/PNG exports!)
e Export your figure to a
vector pdf
 Access the original images
from the figure at any time
« Automatize inset creation
and labelling

Learn how to use OMERO.figure:

OMERQO.figure for beginners introduction (P. Walczysko): https://www.youtube.com/watch?v=i3jXpImD81s

OMERO.figure — create publication-ready figures in OMERO

Info Preview bels
Lyn-FRB-HA FKBP12-EGFP-PIP5K 20100617-HUVEC.mdb [PIPKallein1]
 Open with: Webclient | Image viewer |
OMERQO.iviewer | FPBioimage
image ID 85293 [E
Dimensions (XY) 748x 748 :
Z-sections: 1
Timepoints 1
Channels Ch2-T1
control 5 uM rapalog Panel 222 dpi L
Lyn-FRB-HA Lyn-FRB-HA —
FKBP12-EGFP-PIP5K FKBP12-EGFP-PIP5K
X 9 Width 242
&
Y 58 Height 242
g Ly
s
nnnnn 0w
v v
10 pm 10 pm
(~20 min)
(=35 min)

OMERO.figure workshop (W. Moore): https://www.youtube.com/watch?v=EOFgw1uUAXA&t=1440s

EPFL BIOP OMERO Wiki: https://wiki-biop.epfl.ch/en/Image_Storage/OMERO/OMEROFigure

OMERO.figure demo by E. Ratamero: https://www.youtube.com/watch?v=YeCFaB7VAAQ

(online read & video demo)

(=10 1mim)

°

Official guide: https://omero-guides.readthedocs.io/en/latest/figure/docs/index.html




Assignment

Try reproducing this figure | >
1)Select two images from Example-01

2)Open them in OMERO.figure
3)Select zoom

4)Pan viewport
5)Add images from Example-02
6)Zoom and pan

7)Select left column, deselect Fm464
channel

8)Select right column, deselect Phase
channel

9)Label columns and rows

6




Organize your image data with OMERO

OMERO.parade

Carsten Fortmann-Grote (MPI), Thomas Zobel (WWU)




OMERO.parade — data mining in metadata and analysis results

 Review pooled metadata,
annotation quantifications, or
csv-table based analysis
results in dot-plots or tables
within OMERO.

» Access the original linked
image directly from the dots
in the dot-plot

e NOTE:

» Specific formatting requirements
for csv attachments from analysis
results must be met! (e.g., use

as the delimiter!)

» Datasets must be outside of
Projects for the analysis to work.

S and not “

“+OMERO  Data History Mapr

GROUP Mary Mayperson

Explore Tags Shares
EEE X TP
Y. Mary Mayperson

[l 20100617_HUVEC_Tranfections 1

il 2010_CMBE_ExpressionTest 2

il 2011_VTK_ZyxinConfocal 1

il 2012_MPIMolBio_CrossSec_Lymphangio 1

il 2017_Nuc-Intens_Tcells 5

il 2017_TestStaining_Thilo

il 2022_Example_PublicData_NatComm 1

il 2022_ExampleData_BIA-S-BSST525

[l 2022_ExampleData_BIA-S-BSST749

il OpenSPIM Example Datasset

[B8 20180110_M40_pERK 19
20180110_DMSO_0h_pERK_01.czi
20180110_DMSO_3h_pERK_01.czi
20180110_DMSO_3h_pERK_02.czi
20180110_DMSO_3h_pERK_03.czi
20180110_DMSO_3h_pERK_04.czi
20180110_DMSO_3h_pERK_05.czi
20180110_DMSO_3h_pERK_06.czi
20180110_MG_3h_pERK_01.czi
20180110_MG_3h_pERK_02.czi
20180110_MG_3h_pERK_03.czi
20180110_MG_3h_pERK_04.czi
20180110_MG_3h_pERK_05.czi
20180110_MG_3h_pERK_06.czi
20180110_ONX_3h_pERK_01.czi
20180110_ONX_3h_pERK_02.czi
20180110_ONX_3h_pERK_03.czi
20180110_ONX_3h_pERK_04.czi
20180110_ONX_3h_pERK_05.czi
20180110_ONX_3h_pERK_06.czi

Bl Orphaned Images

Figure

~

Help

Tag Search Forms Designer

General

§_Mary Mayperson
ala

[Add fiter...

[l
=

[Add table data...

v]

ies_forParade_comma.csv Mean

0220923_Nuclr

867544

3867.90

\ Results,

6235.79 | ..

1500.00 ®

T T
48.00 73.00 98.00

123.00

(ROI_count

G
Selected 6 objects: @
ANNOTATIONS

Tags 2

Key-Value Pairs 6

Add annotations to 6 objects

Added by: Mary Mayperson

6 Annotations linked to: 6 objects

Organism
Strain

Anatomical structure
Gell Type

Cell Activation

Concentrated (Cell Activation)

Attachments 0

Comments 0

Ratings 0

Others 0

Showall v

Mus musculus
C57BL/6

Spleen

CD4-positive, alpha-beta T
cell

antibody-mediated anti-CD3
anti-CD28

5 each

;

Official Guide: https://omero-guides.readthedocs.io/en/latest/parade/docs/index.html



Organize your image data with OMERO

Fiji and OMERO

Carsten Fortmann-Grote (MPI), Thomas Zobel (WWU)




Connect Fiji and OMERO (1/2)
Prerequisite:

You have downloaded Fiji (https://fiji.sc) and have access to the OMERO instance
(direct or VPN)

1. Download the OMERO plugin for 2. Move the omero-ij-x.x.x-all jar
Fiji from the OME downloads website: file to the Plugins folder of your Fiji

https://www.openmicroscopy.org/omero/downloads application
+ = | Downloads = ] X v =
m Start Freigeben Ansicht (7] Start Freigeben Ansicht [7]
OM ERO pl UglnS 1+ & > Die.. > Downl.. v D « v 1 « Fiji.a.. > plugins v O
Heute (3) Analyze
omero_ij-5.7.2-all jar Examples

JRuby
Macros
| | | Scripts
Utilities
— 3D_Blob_Segmentation-3.0.1jar
3D_Objects_Counter-2.0.1 jar

Image ] / Fiji 3D_Viewer-4.03jar
omero_ij-572-allja AnalyzeSkeleton_-3.4.2 jar
View instructions at Using Image] with 3 Anisotropic_Diffusion 2D-2.0.1jar
OMERO. a Archipelago_Plugins-0.5.4 jar

Arrow_-2.0.2 jar

5
e = Auto_Local_Threshold-1.10.1jar
(& Download (74 MB) . L

A > . Auto_Threshold-1.17.2jar

BalloonSegmentation_-3.0.1,jar
bigdataviewer_fiji-6.2.2.jar
bigwarp_fiji-7.0.5jar

10 See the official OMERO guide: https://omero-guides.readthedocs.io/en/latest/fiji/docs/index.html




Connect Fiji and OMERO (2/2)

3. Open FIJI and go to File Edit Image Process Analyze [[FIFHEN Window Help

B o|c|o|/| 453 \|A [ & Ri>

Plugins 58 OMERO 3§ Connect to OMERO TN

Utilities
New

4. Log in to OMERO with your user credentials. Compie and Fon

Install Strg+Umschalt+M

Install Plugin

3D Viewer
Analyze

.:.:. O M E R o z:DataVIewer

Bio-Formats
Cluster

v v v v w

Color Inspector 3D
] i &\ Examples
ome.evolbio.mpg.de [High] [& SO Feature Extraction
HDF5
Usemame: [USER @ Image5D

Integral Image Filters

Password | ............... ‘ Janelia H265 Reader
LOCI
LSM Toolbox

»
»
Quit Landmarks »
»
»

Multiview Reconstruction
Optic Flow * Save Image(s) to OMERO
Process *| Save ROIs to OMERO
Registration *| Save Results to OMERO
Ridge Detection
SPIM Registration »

Segmentation »

The Fiji-OMERO plugin looks almost precisely like OMERO.insight, but is, in fact, part of the open Fiji application v

@ @ 11 Fiji publication: Schindelin, J., Arganda-Carreras, |., Frise, E. et al. Fiji: an open-source platform for biological-image analysis.
0 Nat Methods 9, 676682 (2012). https://doi.org/10.1038/nmeth.2019




OMERO plugin for Fiji versus OMERO.insight

NOTE: The window looks similar to OMERO.insight, but it is a
different application. For example, OMERO.insight has no
View in ImageJ function nor allows Save ImageJ Results.

You can distinguish the applications
by their appearance in the task bar.

(Fiji Is Just) Image)

Mary Mayperson connecte...

':':' Mary Mayperson connected to _ o X
File Edit Window Help

[E]® M m| § & DislayGroups v Save Image) Results

| .

2 = 4
BEe & d :J,Generd Acquisition  Preview

) TEAXE BO& - [Workspace: 14 of 14 images || Full Viewer mes /Ll s
=, GROUP 20171123_tERK_D_03_3h.czi (07.09.2022)
= Mary Mayperson : : - - 20171123 _tERK D_03_3h.czi i
+ @l 2010_CMBE_ExpressionTest [2]
Image ID: 57918
+- @l 2011_VTK_ZyxinConfocal [1] Owner: Mary Mayperson = Show all
-l 2012_MPIMolBio_CrossSec_Lymphangio [1]
. B3 R ot tmage Deas

+ @l 2017 _TestStaining_Thilo [1]

-l 2022_ExampleData_BIA-S-BSST749 [1] Add Descrig ra
+/- @l OpenSPIM Example Datasset [1]
% [§ Orphaned Images Import Date: 20220302 10:12:37

Dimensions (XY): 1912 x 1912

Pixel Type: untlb
Pixels Size (X¥) (nm): 70,58:70,58

& Administration

) Search

| A e —

Tags (1)

Key-Value Pairs (1)

Z-sutiossiTimegciatn . 1x1 Mary Mayperson connected to ...
Channels: Ch2-T1, Chi-T2 ’/
ROI Count: —

o —

il EEEEEEE
Ratings (0)

B Screens

& Attachments Commen ts (0)

| Located in

_J Tags

\) Images

> o

ERO.insight

s v




Select image(s) to open in Fiji (1/2)

** Mary Mayperson connected to _ 0 %

File Edit Window Help

LT]L‘?_J

45 | Display Groups w Save Image) Results

+- @l ..._MPIMolBio_CrossSec_Lymphangio [1]
=l 2017_Nuc-Intens_Tcells [6]
#- g 20171115_M33_pERK [25]
+- 5 20171123_M36_pERK [27]
=g 20171123 _M36_totalERK [14]
=] 20171123 _ERK_D_01_Oh.czi

Image Derails

' P 4
Import Date: 2022-03402 10:12:37
Dimensions (XY): 1912 x 1912

- Projects A : &7 v [+ fiter mages =|[[=FhL }val Acquisiion Preview
1 S I t °a AXE BO& | [Workspace: 14 of 14 images Full Viewer m& L s
. e eC =y GROUP A 2D|7|123 _tERK_D_03_3h.czi (07.09.2022) B View..
. - .. Mary Mayperson 201711 g View in image) zi rd
I m a e S fr O m th e ¥l 2010_CMBE_ExpressionTest [2] Image ID: 57918
g it L. Owner: Mary Mayperson 3 Show all

file tree
2. Openin Fiji by

. . =] 20171123 _ERK D_01_sh.czi e .
e 2 ype: uint
CI | C kl n g = 20171123 _tERK_D_02_Oh.czi : - . = T g
={ 20171123_tFRK_D_02_3h.czi Z-sections/ Timepoints: 1x1
. £3120171123_RK_D_03_3h.czi Channels: Ch2-T1, Chi-T2 7
F u I I Vl ewer (53] 20171123 ERK_D_04_3h.ca ROI Count: 0
=] 20171123_ERK_MG_01_3h.czi
Tags (1)

and then

=1 20171123_tERK_MG_02_3h.czi
=] 20171123 _{ERK_MG_03 _3h.czi

Key-Value Pairs (1)

_‘_I 20171123 _tERK_MG 04 3h.cai

. . . T = ¥ Attachments (0)
View In ImageJ... L :
0 Attachments Omnunspeiy
'J T Located in
\o) Images
) Administration
. Search : -\ & 4 e ——

13




Select image(s) to open in Fiji (2/2)

OR

3. Openimage(s) by

right-click » View -
View in Image]...

<= Mary Mayperson connected to

| File Edit Window Help

[E] & M m|| & & OsplayGroups v  Save Image) Resits

"  Projects

oy AxXxe B0
= GROUP
- . Mary Mayperson
+- @ 2010_CMBE_ExpressionTest [2]
+- Wl 2011_VTK_ZyxinConfocal [1]
+- @ ..._MPIMolBio_CrossSec_Lymphangio [1]
=@ 2017_Nuc-Intens_Tcells [6]
+- [ 20171115_M33_pERK [25]
- 20171123_M36_pERK [27]
=\ 20171123_M35_totalERK [14]
_'-:-_; 20171123 _tFRK_D_01_Oh.czi
8320171123 _tERK_D_01_3h.cz
E3]20171123_tERK_D_02_Oh.czi
g=]20171123_tERK D _02_3h.czi
3120171123 _tERK_D_03_3h.czi
&f 20171123 _tERK_D_04_3h.czi
=] 20171123 _tERK_MG_01_3h.czi
=] 20171123 tERK_MG_02_3h.czi
=] 20171123_tERK_MG_03_3h.czi
=] 20171123_tERK_MG_04_3h.czi

.- Screens

2 Attachments
*) Tags

\_3 Images

&y Administration

) Search

< >

= X
| ©@ v [~ e mopes F|=K- FE——
|[Workspace: 140f 14images me s
| 20171123_tERK_D_01_0h.czi (07.09.2022 Annotate the selected Images = Show ol
P Tags (1)
T || ve—
_ B Openwith s Viewinimagel..
- . = - I- & Download...
EEEEE
¥ Delete
E ] z 7 ] 7 : Move to »
'__) Tag...
Rendering Settings *

14




Choose settings for loading the image(s) in Fiji

Use your prefered settings
to open the image(s) as
required for your work

g¥s Bio-Formats Import Options X
Stack viewing Metadata viewing Information
View stack with: [Hyperstack  v| [ Display metadata Display OME-XML metadata - "
Stackorder:  [xcvczT <] I [Dispiay GME-XL meiadata) ERrs & Soat F sainsione
_ standardized into the OME data
™ Display ROIs model. This structure is the same
ROIs Import Mode: |p.-g; manager ~ | regardless of file format, though
some formats will populate more
Dataset organization Memory management information than others.
L ™ Use virtual stack
L [ Specify range for each series Examples:
[ Swap dimensions [ Crop on import ® The title of the dataset is
' listed under OME >
[ Open al series Image > Name.
[~ Concatenate series when compatible  Spiit into separate windows @ The time and date when
the dataset was acquired
[ stitch tiles V' Spit channels is listed under OME >
Color options [ spit focal planes g (‘:rcaufJnDa»te_
® The physical pixel sizes
Color mode: IDefauI - I [~ spiit timepoints of each plane in microns
~ e is listed under OME >
ok | cancel|




View your images in Fiji and work with the image for processing
and analysis

File Edit Image Process Analyze Plugins Window Help
| K ([ ol 1}. L ‘A\|/O' m _I Dw Stk (LT | @ | 4 | & |Ri| >

(Fiji Is Just) ImageJ 2.3.0/1.63q; Java 1.8.0_322 [64-bit]

"¢:1/3- 20180130_X_tERK_3h_02"; 134.95x134.95 microns (1912x1912); 16-bit, 7TMB "c:2/3-20180130_X_tERK_3h_02"; 134.95x134.95 microns (1912x1912); 16-bit, 7TMB

(OO



Example — processing & analysis workflow to segment and count nuclei

Perform your workflow in Fiji
(here: segmentation and cell counting based on nuclear staining with DAPI)

Gaussian blur

Thresholding
(Huang)

Watershed

Analyze
Particles

17 Performed with Fiji: Schindelin, J., et al. Nat Methods 9, 676—682 (2012). https://doi.org/10.1038/nmeth.2019
. See also: Haase R. Lecture Biolmage Analysis 2020: https://www.youtube.com/playlist?list=PL5ESQNf{M5Ic7SAMstEu082ivW4BDMvdoU




Example — processing & analysis workflow to segment and count nuclei

Perform your workflow in Fiji

(here: segmentation and cell counting based on nuclear staining with DAPI)

"¢:3/3 - 20180130_X_tERK_3h_02"; 134.95x134.95 microns (1912x1912); 8-bit, 3.5MB

0001-0030 ~|  Addm 134.95x134.95 microns (1912x1912); 16-bit; 7MB
100020034 Update -
10003-0068 . —

0004-0102 .

00050129 _Renamo... |
10006-0136 Measure .
0007-0182 _ Deselect

0008-0223 Properties . .
10009-0250 Flatten [F]

0010-0251 —_—

0011-0313 __More »
10012-0330 ¥ Show All

0013-0340 v [V Labels ‘ .

File Edit Font . . .

[Label Aea - ) ® &

156 >=2--OMERO ID:58037 29417

157  20180130_X_tERK_3h_0D2.czi 2--OMERO ID:58037 28.794 .

158 20180130_X_tERK_3h_02.czi - C=2--OMERO ID:58037 29.825 . . .

159 20180130_X_tERK_3h_02.czi -OMERO ID:58037 29492 ‘

160 20180130_X_tERK_3h_0D2.czi - --OMERO ID:58037 30403 .

161 20180130_X_tERK_3h_0D2.czi --OMERO ID:58037 28.734

162 20180130_X_tERK_3h_02.czi --OMERO ID:58037 30.134

163 20180130_X_tERK_3h_02.czi --OMERO ID:58037 27.599

164 20180130 _X_tERK_3h_02.czi -OMERO ID:58037 30.219

1656 20180130 _X_tERK_3h_02.czi -OMERO 1D:58037 31.230

166 20180130_X_tERK_3h_02.czi - C=2--OMERO ID:58037 31.240

167 20180130_X_tERK_3h_02.czi - --OMERO ID:58037 31.763

168 20180130_X_tERK_3h_02.czi - --OMERO ID:58037 31.624

169 20180130_X_tERK_3h_02.czi - C=2--OMERO ID:58037 27.315

170 20180130_X_tERK_3h_02.czi - -OMERO 1D:58037 27.280

171 20180130_X_tERK_3h_02.czi - --OMERO ID:58037 16.753

172 20180130_X_tERK_3h_02.czi - --OMERO ID:58037 28.391

=l




Save Regions of Interest (ROIs) and Measurement Results to OMERO

(Fiji Is Just) Image) . ] X
File Edit Image Process Analyze g
Save to OMERO using the = Socio A<= AL o e e
Magnifying glass (or "+" and "-" keys; alt or long click for Shortcuts E
I

p I u g i n Utilities :

New

*c:3/3 - 201801 30_X_tERK_3h_02"; 134.95x134.95 micron 10001-0030 ~l  Adam
Compile and Run 0002-0034 Update
0003-0068
p - Install Strg+Umschalt+M 0004-0102 Delete
[ ' n S hane.o Rename
I gl Install Plugin 0005-0129

0006-0136 Measure

= R 3D Viewer _ Deselect
/A O M E O Properties
Analyze ; Flatten [F]
Bu 0010-0251 B ¢
— 0 n313 MOre »
S ROIls to OMERO
= I v Sh Jl
IJJ;.I ave S 0 BigDataViewer =0 i
-0340 v [V Labels
Bio-Formats )
Cluster
File Edit Font Results ]
Color Inspector 3D ]Label Area -
Examples 156 20180130_X_tERK_3h_02.czi - C=2--OMERO ID:58037 29417
Feature Extraction 157 20180130_X_tERK_3h_02.czi - C=2--OMERO ID:58037 28.794
158 20180130_X_tERK_3h_02.czi - C=2--OMERO |D:58037 29.825

HDF5
Image5D

189 20180130_X_tERK_3h_02.czi - C=2--OMERO ID
160 20180130_X_tERK_3h_02.czi - C=2--OMERO ID:58
161 20180130_X_tERK_3h_02.czl - C=2--OMERO ID:!

162 20180130_X_tERK_3h_02.czi - C=2--OMERO ID

163 20180130_X_tERK_3h_02 2--OMERO ID:¢
164 20180130_X_tERK_3h_02 2--OMERO 1D 5¢
165 20180130_X_tERK_3h_02.czi - C=2--OMERO ID
166 20180130_X_tERK_3h_02.c --OMERO ID:58037
167 20180130_X_tERK_3h_02.czi - C=2--OMERO ID:5803

onnect to OMERO K _tERK 2--OMERO ID:¢

Save | OMERR 2--OMERO ID:¢
ave Image(s) to OM et

Integral Image Filters 4
Janelia H265 Reader
LOCI
LSM Toolbox

Landmarks

Multiview Reconstruct

Optic Flow

Process 4l Save ROIs to OMERO ~=2--OMERO ID 5803
Registration * Save Resultsto OMERO “<_tERK_3h_02.czi - C=2--OMERO ID:
Ridne Netactinn T L

OOy =




Choose settings for saving in OMERO

1 2
"** Save Image) results X *®* Import image
Save results for
(@) Image from current window Import any selected images not already
saved in OMERO to the OMERO server?
() Images from all image windows If Yes, the ROIs and results will be saved on the new images.
If No, the ROIs and results will be saved on the original images.
Save
MRrot
[ Measurements i s
Measurements File Name: —
Save Cancel 1 A B

Eaa

BY



A - Upload the mask image to OMERO as a new image

Choose upload destination (Group, User, Project, Dataset) and upload

1

+#+ Import Location - Select where to import your data.
Group ., GROuUP v
Import For Mary Mayperson v

@ Projects g Screens

Project 2017_Nuc-Intens_Tcels

Dataset 20180130_M42_totalERK

i

< ||«

2

e Import Data 2 O e
Window Help
B
“ ‘Import Data: Universal (no filter for objects; no predefinitions) .0.

Close Refresh

[t veame |

Select Data to Import | " Spedfy MetaData V7 Import £163)

Report: 2 out of 1 uploaded Show Failed When upload is complete, the import
Import Size: 7 MB window and OMERO session can be closed.
Reading will continue on the server.

- 20180130_X_tERK_3h_02_czi-C=2~OMEROID_58037.0me.tf Upload Processing I

(OO




A - View the imported mask image and the analysis results
(e.g., In OMERO.web)

‘ ) & webdient x I+

z C @ ort pe ot @ Yy @

o:o:c OMERO Data History Mapr Figure Help Tag Search Forms Designer o, ’:: ‘,. Mary Mayperson

. GROUP Mary Mayperson Thumbnails ~ General = Acquisition  Preview
Explore Tags Shares Add filter ~ o = Image ID: 58712
E Owner: Mary Mayperson | Showall +|
EEE YD 5 @ ©
| = = = % Image Details -
2 130 DMSO_tERK 0Oh_01_czi-C=2—OM
£ ) i _ Oh_02.cz Add Description &
Import Date: 202 07 11:14:01
Dimensiens (XY): : 912
Pixels Type:
Pixels Size (XYZ) (um): 0.07 x 0.07 x 1.0(
Z-sections/Timepoints: 1x1
Channels: Ch2-T1 L4
ROI Count: 93
Tags »
Key-Value Pairs -
uploaded as 0 X IERK 3n_02.: Tables :
20180130_X_tERK 3h_02
== - Attachments -

new file

(new ID!) Results uploaded — | e

as attachment in
» B csv-format

=~



B — Add the ROI to the orginal image in OMERO

Review the ROIs on the original image with OMERO.iviewer

@ | %} 20180130 X tERK 3h_02.czi x IS8 .

+# Activities X OMERQO  Fie- ROIs~ Help~ 20180130_X_tERK_3h_02.czi
== D e B2 % X: 1100020034 | nf Settings ROIs [186]
ROIs Saved Remove -
Show Comment:
. o
| z onT %]
. B OO0+ AN OT
1 ROIs  Plane
r 1 | v
. Clear List | ; @ show Z: T: C Comment
- — | o011 0054-1151
1 1 0058-1208
{ 1 4 0060-1218
101 0077-1607
101 0077-1607
A d 4 0073-1531
1 4 0073-1531
11 0044-0976
1 /4 0044-0976
1 1 0055-1160
1 1 0055-1160
101 0037-0816
O 11 0037-0816
1 1 0034-0787

(OO =



A and B combined

In the OMERO.iviewer you can copy the ROI from the segementation image to the
original image manually, too.

., Coy ou 3. Paste to
e o clipboard the selected
original image

OMERO  Fie- ROls- Help~ 2. Copy to >--OMEROID_58037.0me.tif OMERO  Fie- ROls- Hep- 201801 T

RO

Settings

ROIs [186

Export as Table (CSV)

e SavetoAll
w Undo e Copy
Grayscale Histogram
mT n
Interpolate
‘ & 1
B ODo¢ANNSOT - -
ROIs  Plane v L 1
@ show Z: T+ C Comment- Chi=IS v 317 - 65535
4 1 0087-1840 Min/Max Full Range Imported
4 1 0087-1840
4 1 0088-1850 User Settings
s, 1 0088-1850
4 1 0089-1873
4 1 0089-1873
O 1 0090-1880
1 S I t II 4 1 0090-1880 Max Mustermann
* e eC a T 1 0091-1888
ROIs (Ctrl+A) SR
4 1 0092-1804
01 1 0092-1904
s 1 0093-1905
4 9 0093-1905




Extended resources on using Fiji and OMERO

Official OMERO guide:
https://omero-guides.readthedocs.io/en/latest/fiji/docs/index.html

A workshop on image analysis with Fiji and OMERO:
https://learning.rc.virginia.edu/notes/fiji-omero/

Workshop recordings by the Open Microscopy Environment Consortium on YouTube,
including scripting in Fiji:

https://www.youtube.com/watch?v=W5EDx3yKA_ o
(https://www.youtube.com/watch?v=dOtnEO-nmlg)

Image Analysis Lecture by Robert Haase (TU Dresden):
https://www.youtube.com/playlist?list=PL5ESQNfM5Ic7SAMstEu082ivW4BDMvdOU

Help for Image Analysis or OMERO-related issues - Image.sc forum:
https://image.sc

s =




Open OMERO Images from napari

Run ‘napari-omero’

Enter OMERO login data, connect ‘
All Projects will be listed :

Click on image to display in central panel e

auto-contrast: continuous

gamma: 1.00

colormap: [unnamed colormap 5]

blending: additive

interpolation:  nearest

Blue
Green

Red

Disconnect

@ ® | 26




Open OMERO Images from matlab

Download omero-matlab toolbox from https://openmicroscopy.org/omero/downloads

Run “loadOmero();”
Create session
Load data

e
=
e
e
e

client=loadOmero("ome.evolbio.mpg.de");
session = client.createSession("grotec", "
1mages=getImages(session, 7363759);
plxels=1mages.getPrimaryPixels();
plane=getPlane(session, 1mages, @, 0, 0);

(OO




import omero
from omero.gateway import BlitzGateway

Open OMERO Images from python

Connect to omero

conn = BlitzGateway('grotec', getpass.getpass(), host='ome.evolbio.mpg.de')

. Install omero-py (pip install -u omero-py) conn. connect ()

im= conn.getObject(obj type='Image', 0id=6752780)
LR
LR R

LR
pixels = im.getPrimaryPixels()
from matplotlib.pyplot impert imshow

imshow(pixels.getPlane(0,0,0))
<matplotlib.image.AxesImage at 0x7f793881f0a0>
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Open OMERO Images from R Uses R package ‘romero’

In [ ]: # Load the libraries
library(romero.gateway)
library(EBImage, warn.conflicts = FALSE)

Log in to the OMERO server

In [ ]: user_name = readline('Username: ')
user_password <- getPass::getPass('OMERO password: ')

server <- OMEROServer(host = 'wss://workshop.openmicroscopy.org/omero-ws', port = 443L, username=user_name, passwords=

server <- connect(server)
paste('Successfully logged in as', server@user$getUserName())

Load and display an image
Exercise: Go to the image 'siControl_N20_Cep215_|_20110411_Mon-1509_0_SIR_PRJ.dv' in your 'R-dataset’, find the ‘Image ID", copy it and paste it below.

In [ ]: imageId <- REPLACE WITH IMAGE ID
image <- loadObject(server, "ImageData"”, imageId)
paste("Image”, imageld, "loaded.")

Load the pixel values and display the image

In [ ]: # There is just one plane, so z =1and t =1
z <=1
t <=1

# Load the second channel
channelIndex <- 2

pixels <- getPixelValues(image, z, t, channelIndex)

Detailed instructions at https://omero-
guides.readthedocs.io/en/latest/r/docs/r_walkthrough.html

29




Connect to OMERO on the command line

Get annotations
‘Protec@micropop046:~
» omero login

Previously logged in to ome.evolbio.mpg.de:4064 as grotec
Server: [ome.evolbio.mpg.de:4064]
Username: [grotec]

Skipped session 48774f12-8aa9-434c-a759-40557a903c47 due to property conflicts: omero.group: micropop!=None
Password:

Created session for grotec@ome.evolbio.mpg.de:4064. Idle timeout: 10 min. Current group: micropop
(ome)

grotec@micropop046:~

» omero obj get MapAnnotation:1985018 mapValue

Using session for grotec@ome.evolbio.mpg.de:4064. Idle timeout: 10 min. Current group: micropop
(Type,still),(Organism,Pseudomonas fluorescens),(Strain,SBwW25),(MPB,15447),(Parent,0),(Investigation,Deep Learning for MPB)




Connect to OMERO on the command line

Download individual image

grotec@micropop@46:~

» omero download Image:6752780 6752780

Using session for grotec@ome.evolbio.mpg.de:4064. Idle timeout: 10 min. Current group: micropop
Fileset: 6754019

Downloading file ID: 20397520 to 6752780/0085-01.jpg

(ome)

grotec@micropopf46:~

» Ls 6752780

0085-01.jpg

Batch download all images in a Dataset

grotec@micropop046:~

» omero export --file 3524 --iterate Dataset:3524
grotec@micropop046:~

» Ls 3524

6752778.ome.tiff 6752779.ome.tiff 6752780.ome.tiff
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Assignment

1)Download an image in your OMERO space via (select one)
2)Fiji

3)Napari

4)Command line

1)Discuss pros and cons of “point and click” clients like
OMERO.insight or OMERO.web vs. programmatic access
methods like omero-py or the command line methods

(CNONIRG
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Organize your image data with OMERO -
Training Workshop at MPI Evolutionary
Biology

Welcome

e Organizational items:
Collaborative notepad at https://s.gwdg.de/tMB3rr (https://s.gwdg.de/tMB3rr)
Signature list
Breaks
Lunch
Assignments

| need a coffee break!!! NOW!!! but if we just started

Important links

« Workshop indico website: https://workshops.evolbio.mpg.de/e/ome2023
(https://workshops.evolbio.mpg.de/e/ome2023)

e This pad: https://s.gwdg.de/tMB3rr (https://s.gwdg.de/tMB3rr)
 MPI OMERO: http://ome.evolbio.mpg.de (http://ome.evolbio.mpg.de)

 OMERO Docs: https://omero.readthedocs.io/en/v5.6.9/ (https://omero.readthedocs.io
/en/v5.6.9/)

 OMERO Downloads: https://www.openmicroscopy.org/omero/downloads/

(https://www.openmicroscopy.org/omero/downloads/)

Contact

e computing@evolbio.mpg.de (mailto:computing@evolbio.mpg.de)

Code of Conduct

Although this is not a Carpentries (https://carpentries.org) event, we adopt their code of
conduct. In brief:

« Use welcoming and inclusive language



« Be respectful of different viewpoints and experiences
« Gracefully accept constructive criticism
« Focus on what is best for the community

« Show courtesy and respect towards other community members

For more details, please visit https://docs.carpentries.org/topic_folders/policies/code-of-
conduct.html (https://docs.carpentries.org/topic_folders/policies/code-of-conduct.html).

CoC incidents

If you suspect, witness, or become involved in a violation of the code of conduct, please
do at least one of the following:

« Make a written note about your experience

« Report the incidence to the workshop organizer, the institute’'s occupational safety
officer, equal opportunities spokesperson, managing director or any other person you
trust

Software

OMERO clients (insight, fiji plugin, matlab)

http://www.openmicroscopy.org/omero/downloads/ (http://www.openmicroscopy.org/omero
/downloads/)

FlJI

https://imagej.net/software/fiji/downloads (https://imagej.net/software/fiji/downloads)
Install napari-omero
Installs omero-py and napari as dependencies.

conda create -c conda-forge -n ome 'python=3.9'
conda activate ome
conda install napari-omero pyqt

Windows

Launch Windows Subsystem Linux (WSL) from your Desktop, then



wget https://repo.anaconda.com/miniconda/Miniconda3-py310_23.10.0-1-Linux-xE
chmod u+x Miniconda3-py310_23.10.0-1-Linux-x86_64.sh
./Miniconda3-py310_23.10.0-1-Linux-x86_64.sh -b

source miniconda3/bin/activate

conda create -n ome -y -c conda-forge 'napari-omero' pyqt

Launch

conda activate ome
napari-omero

Program

Dec 7th 2023

Begin End Topic

9:00 9:15 Welcome and Introduction

9:15 10:30  Introduction and first steps

10:30 10:45 Break

10:45 11:15  Using the Viewer

11:15 12:00 Data Organization in OMERO

12:00 13:00 Lunch break

13:00 13:45  Annotation with Tags and Key-Value Pairs
13:45 14:00 Break

Bulk Annotations with forms and

14:00 14:45
spreadsheets

14:45 15:15  Creating figures with OMERO

15:15 15:30  Connecting ImageJ and OMERO

15:30 16:00 Summary, Q&A, feedback




Example datasets

/mpistaff/OMERO-Training/Datasets/

License information

This document is released under the CC-BY-4.0 International License.



