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Outline

What is it?“       ”?

What comes next?

What’s behind the scenes?

What do we do with it?

What can you do with it?
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The Image Problem is Ubiquitous

3

A pretty picture? 

A measurement?

A resource?

Dynamics
Organelles

Cells

Lead Discovery 
Target Validation

Physiology

Pathology

In Vivo
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Data Sharing in OMERO
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Data Integration in OMERO
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A public image data resource!
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Image Data Resource (IDR)

https://idr.openmicroscop
y.org/
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Integrated
studies

Analysis
results

Biomolecular
annotations

Experimental
metadata

Thumbnails (of 5D Images)

Super-resolution

3D-Sim

Histopathology

Chemical HCS

Geographic HCS

Genetic HCS

Gene Product
Targeting HCS

Cross-data
browsing

Download
(local analysis)

Cloud
analysis

The IDR @ EBI Embassy
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Linked data

idr0012
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Reference images

Google: “Euro-BioImaging/Elixir Data 
Strategy”

Imaging
Domains

Biomolecular
Resources

Controlled
Vocabularies

Genes Compounds Cell Lines

Phenotypes Ground Truth
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Breadth of domains
Lawo et al, 2013 Neff et al, 2013 Dickerson et al, 2015

Yang et al, 2016 Tara Oceans

Geographic screen

Super-resolution Histopathology Cell Dynamics

Brightfield

Kilpinen et al, 2017

Phenotypic screen
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Vital Stats

Metric May 2018
Image data size 46.9 TB

Image files 15.4 M

Total images (5D) 2.89 M

Planes (2D) 42.2 M

Experiments 1.04M

Genes 19K

Phenotypic Classes 161
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Vital Stats

Models:

S. cerevisiae
S. pombe
Drosophila
Arabidopsis
Mus
Human
Plankton

46 Studies

Datasets &
papers linked
via DOIs

Projects:

Mitocheck
Sysgro
HPA
MULTIMOT
BBBC
Tara
HipSci
…

Cross-published:
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By the way

https://www.nature.com/sdata/policies/repositories#imaging
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But

what about the rest?
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Submission

27



28https://idr.openmicroscopy.org/about/submission.html

Submission
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Image filesImage files

Submission Contents

study.txt

processed.txt

Image files

Study

Screens
(0+)

Plates
(1+)

library.txt

assays.txt

or & optionally

“         ” : metadata specification

Experiments 
(0+)

Datasets 
(1+)
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+1> 3 weeks

Submission Pipeline

Contact

Pre-print

Upload Reference?

Metadata

Discussion Import

Annotation

Publication

Initial Exchange Validation Publication

FTP,
Disk +

Added
value

idr@openmicroscopy.org
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Curators & Data Wranglers

Eleanor Williams: Original curator for the IDR, left in January

Sébastien Besson: 
Took the torch from
Eleanor, managing the
overall data
submission process;

Dominik Linder &

Petr Walczysko took
over the last data
submissions ... et voilà

Winner of the 2018 Biocuration Career Award!

https://twitter.com/biocurator/status/969373280313409536

https://twitter.com/biocurator/status/969373280313409536
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Team effort

• Full team effort

• Drives development of OMERO, 

Bio-Formats & File Formats

• With added funding for

Human Cell Atlas

and EBI‘s BioStudies

• Looking for new curators and

data wranglers.
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Analysis & Discovery
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IDR Phenotype: elongated cells

idr0001-A Sysgro, Graml et al 
2014, S. pombe genome wide 
gene knockout
screen (image-1233538)

“viable elongated 
vegetative cell”

idr0008-B Actinome, Rohn et 
al 2011, human HeLa targeted 
actinome RNAi
screen (image-109296)

“cell shape bipolar 
or elongated”

idr0012-A CellMorph, Fuchs 
et al 2010, human HeLa 
genome wide RNAi screen 
(image-1812396)

“elongated cells 
with protrusions”
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IDR Phenotype: elongated cells

idr0012
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IDR Phenotype: elongated cells

Williams et al (2017) Nature Methods

SYSGRO (S. pombe)
Actinome (HeLa)
CellMorph (HeLa)

def getGenesFromPhenotype():
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Genes ßà Phenotypes

Balaji Ramalingam, Dundee
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Genes ßà Phenotypes

Arp2/3
“Query”

Primary Interactors

StringDB
Significance

Balaji Ramalingam, Dundee
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Virtual Analysis Environment (VAE)

https://idr-
analysis.openmicroscopy.org/
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Virtual Analysis Environment (VAE)

• Public access: anonymous
no storage

• Elixir AAI: institution-based
(demo) no storage yet

• GitHub: account-based
requires admin
storage within reason
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Previous and ongoing efforts

Cross-data
browsing

Download
(local analysis)

Cloud
analysis

(                               )

et al.
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Scaling Technology
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https://openmicroscopy.org

FILES

Common
Vocabulary

Tools for increasing value
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OMERO 5.4

.server

.web
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OMERO 5.4

.server

.web
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OMERO 5.4

.server

.web

cache
in cache ?

miss

hit

fill
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OMERO 5.4

.server

.web
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OMERO 5.4

.server

.web
Public
user
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OMERO 5.4

.server

.web

.server

.web

Read-only
access
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OMERO 5.4

.server

.web

.server

.web

Read-only
access
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OMERO 5.4

.server

.web

.server

.web

Read-only
access
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OMERO 5.4

.server

.web

.server

.web
Public
user

Read-only
access
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OMERO 5.4

.server

.web

.server

.web

.server

.web
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OMERO 5.4

.server

.web

.server

.web

.server

.web
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OMERO 5.4

.server

.web

.server

.web

.server

.web
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IDR Today

.server

.web

.server

.web

.server

.web

.server

.web

User: public
Password: public
Port: 4064

idr.o.org idr-analysis.o.org
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Connection details

$ conda install -c bioconda python-omero

$ ipython

In [1]: import omero

In [2]: c = omero.client("idr.openmicroscopy.org")

In [3]: s = c.createSession("public", "public")

$ conda install -c bioconda idr-py

$ ipython

In [1]: from idr import connection

In [2]: c = connection("idr.openmicroscopy.org”, ”public”, “public”)

Logging in (standard)

Logging in (better)

“         ” : a library
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Connection details

$ docker run -ti --rm -v /tmp/data:/data imagedata/download \
idr0001 20151116-verified/JL_120731_S6A /data/JL_120731_S6A

001009001.flex                               100%   87MB  363Mb/s    00:02
...
002007002.flex                               100%   87MB  562Mb/s    28:56
Completed: 103114111K bytes transferred in 1736 seconds (486305K bits/sec), in 
1152 files, 6 directories.

Downloading with Aspera
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Next Steps
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Made possible by
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(1) Integration with data archives

Added
Value DB

Data Archive

Publications

Ellenberg et al (2018) arxiv



91

(2) Identifying all cells in the IDR

Imaging
Domains

Biomolecular
Resources

Controlled
Vocabularies

Genes Compounds Cell Lines

Phenotypes Ground Truth

Studies with author ROIs:
0001*, 0002, 0012, 0013, 0015, 0016, 0033-0038
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Imaging
Domains

Biomolecular
Resources

Controlled
Vocabularies

Analytical
Results

Genes Compounds Cell Lines

Phenotypes Ground Truth

WorkflowsFeatures

(2) Identifying all cells in the IDR data
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(3) Enabling independent IDRs

EBI / EuBI

Human 
Cell Atlas

CORBEL

Digital
Pathology ...

...
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$ source openstack-credentials.env

$ ansible-galaxy install –r requirements.yml

$ ansible-playbook $details \
openstack-create-infrastructure.yml

$ ansible-playbook $details \
idr-00-preinstall.yml idr-01-install.yml \
idr-03-postinstall.yml

https://github.com/IDR/deploymen
t

(3) Enabling independent IDRs

“         ” : a platform
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The IDR is ...

Publicly available cross-linked studies

collected from and for the community

and curated into a single, scalable OMERO

which you can explore in the cloud

(or on your own hardware).
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Questions?



98

Public service announcement
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Public service announcement
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Icon credits


