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The Image Problem is Ubiquitous
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Open Tools for Data Access
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Euro-Biolmaging
an OpeNn access resource, removing
parriers and enabling world-class research

® Access {0 biological and medical imaging
technologies in Europe

® Support from expert technical staft
®* Image data repositories and analysis tools
® Training opportunities in imaging for everyone

Visit: www.eurobioimaging.eu
Email: helpdesk@eurobioimaging-interim.eu

._.‘L‘

S Funded by the Horizon 2020 Framewor k
Program of the European Union



How to Sou.rce Data

! Simon Li X m
Another 20TB of #BigData for the

@openmicroscopy @BBSRC @emblebi image
repository




Reference images

Biomolecular
Resources

Genes Compounds  Cell Lines

Imaging
Domains

Controlled
Vocabularies

Phenotypes Ground Truth

6 ....
(X ]



Reference images
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) .
» EURO-BIOIMAGING elixir

Google: “Euro-Biolmaging/Elixir Data Strategy”




Submitted Metadata

In the style of: MAGE-TAB |Sa or, Cellular Phenotype Database

http://github.com/IDR/idr-metadata 5 %
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Vital Stats: IDR @ EBI Embassy .

http://idr.openmicroscopy.org

Metric Sept 2017

Image Data Size 42.8TB
Image files 14.6 M
Datasets 3805
Total Images 2.68 M
Planes 37.3 M
Experiments 1.04M
Genes 19,605
Annotated Images 386 k
Phenotypic Classes 161
External Links 172 k

> 7$25000/month on AWS &

Williams et al (2017) Nature Method's 0 &%
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Cross-published: Models: Projects:

S. cerevisiae Mitocheck
S. pombe Sysgro
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Arabidopsis MULTIMOT

Mus BBBC
Human Tara
molecujar

ms
biology

Plankton HipSci

SCIENTIFIC DATA:

SCIENTIFIC O
REPOIRTS )

nature publishing group I@

http://idr.openmicroscopy.org 1 &%




"IDR datasets

Lawo et al, 2013 Neff et al, 2013 Dickerson et al, 2015

Cell Dynamics

Yang et al, 2016 Tara Oceans

http://idr.openmicroscopy.org 13 &%
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elongated cel

http://www.ebi.ac.uk/cmpo/CMPO

Simpson et al

2012 Fuchs et al, ™=

2010

parents

cell morphology phenotype

LA: 0
B 0.64
MNluectar: R
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Home Term Request Developers About
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A phenotype observation at the level of the cell shape where the cell is
elongated, with a length notably greater than its width

2016-05-17 01:37:04
1344 x 1024

uint16

338.67 x 338.67
1x1

0,1,2
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http://iwww.ncbi.nim.nih.gov/gene/?term=907
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CMPQ_0000077
http://www.ebi.ac.uk/cmpo/CMPQO_000
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l

Graml et al,
2015
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Integ?ation by Phenotype

J

Studies Genes Phenotypes Cell Lines siRNAs Antibodies Compounds Organisms Help

General

elongated cell phenotype

http://www.ebi.ac.uk/cmpo/CMPO_0000077

>

“elongated cells . “cell shape bipolar “viable elongated

with protrusions” or !Tgrf‘gated” vegetative cell”

idr0012-A CellMorph, Fuchs idr0008-B Actinome, Rohn et idrO001-A Sysgro, Graml et al

et al 2010, human HelLa al 2011, human HelLa targeted 2014, S. pombe genome wide
genome wide RNAI screen actinome RNAI gene knockout
(image-1812396) screen (image-109296) screen (image-1233538)

2@ D
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Eleanor Williams, Dundee (with help from Cytoscape & String DB) 21 e
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IDR Phenotypes
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Interactive Analysis with IPython in IDR

" Jupyter ARP2-3Complex Last Checkpoint: 08/08/2017 (autosaved)

File Edit

B+ x & B 4+ ¢

In [4]:

View Insert Cell Kernel Widgets Help

M B C Markdown 4
Query IDR for Phenotypes
session = create_ http session(idr url.value)
organism = org_sel.value

idr base url =

[query genes_dataframe, screen_to phenotype dictionary] =

idr url.value

display(HTML(query_ genes_dataframe.to_html( escape=False)))

Not Trusted

ZIDR

Control Panel

[ ] 100.0% ...Iterating through gene list

Entrez Ensembl Key Value PhenotypeName PhenotypeAccession Screenlds

[decreased cell numbers, [CMPO_0000274, CMPO_0000299, [206, 206, 206, 206, 206,

e e sl geometric cell phenot... CMPO_0000276, CMP.. 206, 206, 206, 206, ...

ARPC1A [10552] [ENSG00000241685] GeneName ARPC1A [strong decrease in rate of [CMPO_0000319] [251]
protein secretion]

[increased actin localised to  [CMPO_0000261, CMPO_0000287, [206, 206, 206, 206, 206,

L SRR the nucleus, elo... CMPO_0000288, CMP... 206, 206, 206, 206, ...

[cell death phenotype,  [CMPO_0000305, CMPO_0000348, [1101, 1101, 1101, 1101,

ACTR3C [653857] [ENSGO0000106526] EnsembllD ENSG00000106526 mitosia delayed phenoty... CMPO. 0000307, CMP.. 1101, 1101, 1101]

ACTR3B [57180] [ENSG00000133627] GeneName ACTR3B [binuclear cell phenotype] [CMPO_0000213] [1101]

HEL-68 [10552] [ENSGO00000241685] EnsembllD ENSG00000241685 [strong decrease in rate of [CMPO_0000319] [251]
protein secretion]

ARPC4 [10093] [ENSG00000241553] GeneName ARPC4 [mild decrease in rate of [CMPO_0000318] [251]
protein secretion]

ACTR3 [10096] [ENSGO00000115091] GeneName ACTR3 [strong decrease inrate of - \155 0000319, CMPO_0000319] [251, 803]
protein secretion,...

24

http://idr.openmicroscopy.org/jupyter

Logout

OMERO Python2 O

get_phenotypes for genelist(idr_base url, session, go_gene li:



Deploying your own IDR
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openstack

$ source openstack-credentials.env

$ ansible-playbook -i
inventory/openstack.py -e
@vars/ome2016-overrides.yml os-idr-

O 4. spli@test-gateway:~ (bash)

ssl-certs.yml for test-gateway

TASK [nginx-proxy : nginx | create proxy ssl certificate directory] *******kxixx
changed: [test-gateway] => (item=/etc/nginx/ssl/idr-fullchain.pem)

TASK [nginx-proxy : nginx | copy proxy ssl certificate] ****¥*¥kkikkikksksiksiss

changed: [test-gateway]

TASK [nginx-proxy : nginx | copy proxy ssl certificate key] *****¥kiskikkikiss
changed: [test-gateway]

TASK [nginx-proxy : nginx | start service] *****ssssssssssssssssssssssssssssss
changed: [test-gateway]

RUNNING HANDLER [nginx : restart nginx] ****ssssssssssssssssssssssssssssssssssss
changed: [test-gateway]

TN A 3 R L T PP T e
localhost : ! changed=9 unreachable=0 failed=0
test-database : ' changed=10 unreachable=0 failed=0
test-gateway : 33 changed=19 unreachable=0 failed=0
test-omero : changed=49 unreachable=0 failed=0

(idrstaging)spli@ ansible (c

http://github.com/idr/deployment



‘Submissions

® © ® /= pR: Submission X (2]
& C {) | ® idr.openmicroscopy.org/about/submission.html| Q W
¥ @IDRnews ¥ @IDRstatus

ABOUT US SUBMISSIONS v  API DEPLOYMENT

Submission of datasets to the IDR

The Image Data Resource (IDR) publishes “reference image” datasets supporting conventional peer-
reviewed publications and integrates them with other imaging datasets for cross-dataset querying of
metadata (e.g. genes, phenotypes, small molecules) and re-analysis.

Submission Guidelines v1.0 - las ed: March 2017

What we are looking for

aim to publish reference image datasets, which hav

value beyond simply supporting an original

publication according to the Euro-Biolmaging - Elixir Image Data Strategy. This includes:

* Datasets associated with an existing or upcoming publication
* Complete datasets - not just images supporting one figure in the publication

* Datasets whose metadata can be integrated with other d

ets via identifiers from well-known

biomolecular resources (Ensembl, NCBI Entrez Gene, RefSeq, PubChem, ChEBI etc)

ets generated using new imaging methods or new analysis methods

ets that are likely tc

be re-analysed or incorporated into other studies or integrated with other

maging datasets

Image datasets that don't meet the criteria for reference images may still be published on BioStudies or
Dryad. Contact these projects for more information.

https://idr.openmicroscopy.org/about/submission.html 2%6 &%



‘Submissions

® ® ) idr0000-lastname-example/ic x e
& C @ GitHub, Inc. [US] https://github.com/IDR/idr0000-lastname-example/blob/master/idr0000-study HCS.txt Yo o
Branch: master v idr0000-lastname-example / idr0000-study_HCS.txt Findfile = Copy path
:u;joshmoore Migrate files from Google Drive aaad6a7 on Mar 14

1 contributor

111 lines (95 sloc) 11.6 KB Raw Blame History [ »° [

# FILL IN AS MUCH INFORMATION AS YOU CAN. HINTS HAVE BEEN PUT IN SOME FIELDS AFTER THE HASH # SYMBOL. REPLACE THE HINT WITH TEXT WHERE APPROF

# STUDY DESCRIPTION SECTION

"# Section with generic information about the study including title, description, publication details (if applicable) and contact details"

Comment[IDR Study Accession] # leave blank

Study Title # fill in

Study Type high content screen

Study Type Term Source REF EFO

Study Type Term Accession Number EF0_0007550

Study Description # a brief description of the overall aim of the study. The publication abstract can be entered here.

Study Organism "# if more than one organism was studied, enter them in separate columns"
Study Organism Term Source REF NCBITaxon

Study Organism Term Accession Number # leave blank

Study Screens Number # enter how many screens are in the study

Study External URL # if there is an existing web page related to the study enter it here
Study Public Release Date # enter a date of when the data can be made public

# Study Publication
Study PubMed ID # fill in if known
Study Publication Title # fill in if known

Study Author List # fill in if known
Study PMC ID # fill in if known
Study DOI # fill in if known

# Study Contacts

Study Person Last Name "# fill in, you can add more people, each in their own column if you wish"
Study Person First Name # fill in

Study Person Email # fill in

https://github.com/IDR/idrO000-lasthame-example 27 &%
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Genes <> Phenotypes
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Balaji Ramalingam, Dundee Primary Interactors

Arp2/3
“Query”



‘Data Resources Vision
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Thanks to the IDR Team
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Questions?

¥ @IDRnews ¥ @IDRstatus




