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Talk Outline

o The IDR Vision
o What's New

Pre-publication submissions and data growth

Improved annotation search with OMERO.mapr

o Working with Linked Data

Annotations: “elongated cell phenotype”, etc.

Image and feature data: Jupyter, workflows, etc.

o Next steps



The IDR Vision




Data Sharing in OMERO
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Data Integration in OMERO
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Submittéd metadata

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

http://github.com/IDR/idr-metadata 6 %o



Reference images
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The IDR @ EBI
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What's New




Submissions

® © ® / = DR: Submission x e
& C {)} | ® idr.openmicroscopy.org/about/submission.html Q

¥ @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 Guideling 0-last March 2017

What we are looking for

which have value b

We aim to publish reference image datasets yond 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

via identifiers from well-known

* Datasets whose metadata can be integrated with other datase
biomolecular resources (Ensembl, NCBI Entrez Gene, RefSeq, PubChem, ChEBI etc)
* Datasets generated using new imaging methods or new analysis methods

asets that are likely to be re-analysed or incorporated into other studies or integrated with other

g datasets

y still be published on BioStudies or

Image datasets that don't meet the criteria for reference images r

Dryad. Contact these projects for more information.

https://idr.openmicroscopy.org/about/submission.html 10 &%



® () idro000-lastname-example/id x (2]
& C ( @ GitHub, Inc. [US] https://github.com/IDR/idr0000-lastname-example/blob/master/idr0000-study_HCS.txt hx¢
Branch: master v idr0000-lastname-example / idr0000-study_HCS.txt Findfile = Copy path
Ebjoshmoore Migrate files from Google Drive aaadéa7 on Mar 14

- Submissions

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
Study
Study
Study
Study
Study
Study
Study
Study
Study
Study

Title # fill in

Type high content screen

Type Term Source REF EFO

Type Term Accession Number EF0_0007550

Description # a brief description of the overall aim of the study. The publication abstract can be entered here.
Organism "# if more than one organism was studied, enter them in separate columns"

Organism Term Source REF NCBITaxon

Organism Term Accession Number # leave blank

Screens Number # enter how many screens are in the study

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

# Study Publication

Study
Study

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

Study Author List # fill in if known

Study
Study

PMC ID # fill in if known
DOI # fill in if known

# Study Contacts

Study
Study
Study

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

https://github.com/IDR/idrO000-lastname-example




IDR Statistics

I May 2016 May 2017

Screens or Projects

Raw Image Data
Images
Experiments

Genes

Species

Annotation Search
Categories

Author Phenotypes

Consortia

Journals

21

38 Th

23 M

800K

19K
Human, Plankton,

Drosophila, M. musculus
S. cerevisiae, S. pombe

Genes, Phenotypes,
Compounds, siRNA

212 (89% mapped)
MitoCheck, Tara Oceans, Sysgro

Dev. Cell, JCB, MBoC,
Nature, PNAS

40
42 Tb
2.7 M

1 million
19K

+ Arabidopsis

+ Antibodies, ORFs,
Cell Lines

286 (88% mapped)
BBBC, HipSci, HPA
BMC Cell Biology, Cell

Systems, elLife,
Scientific Data
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Gene

Added by: Demo User

Gene Identifier 9070|=
Gene Symbol ASH2L

Gene Supplementary
Added by: Demo User

RefSeq Accession NM_004674+NM_001105214
RefSeq Hits 4+4
NCBI36.3, RefSeq release 27, Jan

Analysis Gene Annotation Build 2008

Organism
Added by: Demo User

Id r0012 Organism Homo sapiens

Phenotype
KBy-Vﬂ|UB Pairs - Added by Demo User
Phenotype elongated cells
Added by: Demo User H Phenotype Term Name elongated cell phenotype
c_npinﬂdcmmpy.mvfnmrﬁhlk annotations Phenotype Term Accession CMPO_0000077
Gane Identifar 2070
Gaene Identifier URL hitp . nchil nim. nih.govigenad Tterm=807
G B ASH .
Fane Symbol SHEL siRNA
AalSeq Target MM DOMET4+NM_D011056214 Added bv: D U
Phanatype 5 alongated calls - odloy: - gmo SO
Phanotyps & Term Nama alongated ol phanoty SFRNA Idem!f!er D-019831-01
Phenotype § Term Accossion CMPO 0000077 siRNA Identifier D-019831-02
Pharatypa & Term Accession LIRL hitp . www. ablac ukempaCMPO_D0000TT siRNA Identifier D-019831-03
siRNA Identifier D-019831-04
siRNA Pool Identifier M-019831-00

siRNA supplementary
Added by: Demo User

Original GenelD Target 9070

Original Gene Target ASH2L

Original RefSeq Target NM_004674

Original LocusLink Target 4757789 X))
[ o o
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Many links betwéen datasets

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 éfgrﬁated” 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)

21%8



CMPO pﬁenotype: elongated cells

Actinome- Hela P
CellMorph- Hela e
oo
Eleanor Williams, Dundee (with help from Cytoscape & String DB) 22 o



Actinome—- Hela
CellMorph- Hela
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o Eleanor Williams, Dundee (with help from Cytoscape & String DB)



Retrospestive analysis

ash2 knock-out leads to abnormal cell elongation in S. pombe

52 - 3000 other knock-outs &
g wild-type controls
o
5.0 E« ash2 knock-out
@
[=]
=
=
4.0 =
©
£
Rl
4.6 E ash2
E - »
&) .24l
. bioRyi
= bioRyiv -
ING2 beta = Cell length at mitesis (microns)
B THE PREPRINT SERVER FOR BIOLOGY
16 17
New Results
The Image Data Resource: A Scalable Platform for Biological Image Data Access,
A C ti no e He L a Integration, and Dissemination
Eleanor Williams, (2 Josh Moore, Simon W Li, Gabriella Rustici, Aleksandra Tarkowska,
C e I I M o r p h — He L a Anatole Chessel, Simone Leo, Balint Antal, Richard K Ferguson, Ugis Sarkans, (2 Alvis Brazma,
Rafael E Carazo-Salas, (2 Jason Swedlow
doi: https://doi.org/10.1101/089359
This article is a preprint and has not been peer-reviewed [what does this mean?].
(X )
24 o @

o Eleanor Williams, Dundee (with help from Cytoscape & String DB) oo



Data exploration opportunities
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Data exploration opportunities

Reproducing Fig. 1

This notebook exemplifies how to reproduce Figure 1 of the article. The annotations from all screens will be downloaded and parsed to build statistics on
phenotypes, which will be displayed using bokeh.

Dependencies !
« Matplotlib In [9]: TOOLS = "pan,wheel_zoom,reset"
= NumPy phenotypes = figure(title = "Fig 1",
» Pandas £0018=TOOLS,
« Bokeh y_axis_type="log",
width=1200,
toolbar_location="above")
In [1]): import omero
from idr import conn source = ColumnDataSource(
data=dict(
import numpy as np ph=[ph[ 'FigureCmpoName'] for ph in phalls],
import matplotlib.py n=[ph['n'] for ph in phalls],
names=[ph[ 'screens'] for ph in phallsl, I
from pandas import D ¢ Fig 1
from pandas import c bl
from pandas import r ]
¢
from bokeh.models im ¢ 1074
from bokeh.plotting ))
from bokeh.plotting ]
from bokeh.plotting label_daft 1
from bokeh.plotting cir = ph¢

from bokeh.charts im 1

from bokeh.models.fc

from bokeh.models.fc hover =1 1013

from bokeh.models.fc 1

from bokeh.models.fc 1

from bokeh.models.fc

from bokeh.models im

from bokeh.models im

import bokeh.palette
] 10%2 4

output_notebook() ) ]
tmatplotlib inline
phenotype ]
) BokehJS 0.12.5 succe phenotypt
phenotyp
" show(phel

1070

https://idr.openmicroscopy.org/jupyter 26 &%



A platform, not a silo

® © ® /7 webclient X e

t/?show=well-

C ) @ idropenmicroscopy.org/we

Genes CellLines  siRNAs  Antibodies ~ Compounds Help

Phenotypes Organisms

© 0 ® /= GeneNetwork x 2

[ ] [ ] _ Getting_Started X

C () ® idr-analysis.openmicroscopy.org/ju

File Edit View Insert Cell Kernel () () - O D)E () () [) () J () - ‘deen
O q

Getting started

. . 6 [sving:9606.ENSP000003108%6__[swng:0606 ENGPoco00267 97 RSz [s=r018 |- |- |- |- |- [ T s
This notebook provides a few examp Toreois e o s [T mssfmess] T T oo undee
idr_demo.py. Feel free to copy noteb 6 [string:0606 ENSPOC000340896 | stringi0606 ENSPOC000264515 |ASH2L  |RBBPs |- |- |- B raxiosos [ [ |- [scor
All changes should be considered tel Edinburgh
session is complete. Building Cytoscape network o >} CLOUD SOFTWARE

tn (19): | from Ieython.display mport aisplay Glasgow
In [7]: %matplotlib inline 2n (250

import matplotlib.pyplot as

United

HERN Kingdom
AND

In [3]: £from IPython.display import

In [4]: from idr_demo import conneci

In [5]: conn = connection()
images = images_by_ phenotyp¢
display(*tuple([Image(img.g¢

L Isle of Man

Dublin Liveépool OManchester
®

ENGLAND
Camt()}ridge

Oxford

London
@

» {8 idr0034-kilpinen-hipsci/scre

openstack

CLOUD SOFTWARE

Cross-data Cloud Download
browsing analysis (local analysis) 27 o %
[ X J



Data services vision

A

Image Tools
Resource (ITR)

Browse & Search Compute Workflows

=IDR

28 .. ..



“Workflows”

Algorithm Packaging Output formats

% CellProfiler’ ‘ > ; ‘ >
cell image analysis software

docker

“pipeline v1.0”

]
=IDR

29 ....
L



O Current features

R ——l

QC: sharpness Python 120MB  Annotation
WND-CHARM (v1) “ 5 2TB HDF5
WND-CHARM (v2) “ 2 50GB HDF5
Image Similarity R N/A N/A RDS
Nuclei CellProfiler 2 50GB ROIs

raining

In collaboration with

| GLOBAL
neubias CMS\C; BIOIMAGING m>

\\\\\\ gration Standardisation organisation growing collaboration Big Data to
Knowledge(BD2K)

31 ....



Reference images

Biomolecular
Resources

Genes Compounds  Cell Lines

Imaging
Domains

Controlled
Vocabularies

Phenotypes Ground Truth

32 o %
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Reference data

Biomolecular
Resources

Genes Compounds  Cell Lines

Imaging
Domains
Controlled
Vocabularies
Phenotypes Ground Truth
T

Analytical @ o[ o>
Results ol

Features Workflows

33 ..O.
L



Next Steps




Next Steps — datasets and annotations

https://zh.wikipedia.org/
wiki/File:
1GOU_subunits_sideview.png
License: GFDL

Image: Zeiss Microscopy
License: https://
creativecommons.org/
licenses/by-nc-nd/2.0/

Further analyses e.g. Cross-scale imaging,
proteasome genes e.g. LSFM
= IDR
(@)
@)

Biolmage

~ () ? Archive (BIA)
<
Develop phenotype descriptions for Scale up submission process
collective vs single phenotypes
38 .OO.



Next Steﬁs — driving involvement

o Submit your reference datasets
o Submit your reference workflows
o Let us know what your definition of “reference” is

o Finally, get in touch early!

39 ..O.
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Thanks to the Funders

wellcome
GL ) BAL
BIOIMAGING MULT
C R B E |_ growing collaboration mT

T EURO-BIOIMAGING

!
A
bbsrc

biotechnology and biological sciences

o0
40 &



Thanks to the IDR Team

Jason Josh Simon Eleanor Simone Ola Gabry
Swedlow Moore Li Williams Leo Tarkowska Rustici

Alvis Ugis
Brazma Sarkans

Tony
Burdett

/ Elic University of
BRISTOL

Rafael Balint Anatole
Carazo-Salas Antal Chessel
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Questions?

¥ @IDRnews ¥ @IDRstatus




