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Talk Outline
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Meeting Purpose

12" Annual User’s Mtg
» Attendees
OME Consortium
Invited Speakers
Broad cross-section of users

« Day 1: Presentations
Lightning Talks
Project Overview
Invited Speakers

« Day 2: Workshops & Demos
« Day 3: Talking, Planning, Coding

Progress Report
Future development priorities & planning
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The Image Problem...
Is Ubiquitous

Physiology

Organelles
g Dynamics

A pretty picture?

In Vivo A measurement?

Lead Discovery

Target Validation Pathology

A resource?
o (P




... Towards Image Informatics

, @

Digital Image
Acquisition System

A

Data Management,
Tagging, Querying

o s [

O M E Quantitative

Analysis

Processed Data Visualization
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What We Do

o0
° OME DATA MODEL

OME-TIFF
= OMEFILES
€ BIO-FORMATS
o+ OMERO
=IDR



OME File Formats

OME-XML ~ OME Data Model
OME-TIFF — TIFF file with OME-XML in the header
OME Files — C++-based reference implementation of OME Data Model

Bio-Formats — Java-based PFF reader & reference implementation

Sebastien
Besson

Melissa Simone Balaji
Linkert Leo Ramalingam
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OME File Formats

OME Files
Bio-Formats

. / .
- ) Analysis
Visualisation
7~ Sharing

Publication

Imaging Archive
System .czi, .ims, (((\a"s

.dm4, Iif, o-F°

.SVs, .nd2, 3\

.sld, .oib,

.vsi, flex...

Proprietary
Formats



BIO-FORMATS:
Proprietary File Conversion

Processed Data

calk

‘MathWorks
| 600,000+ FILES | | &
e @ columbus™

30,000+ DATASETS
naa | 5.7+ TERABYTES m @:

Your Software

- Apps using Bio-Formats were started >100,000 times per day in 2015 & 2016 <& 44



The OMERO Platform

Data Processing/

Scripting LAN WAN
I [TTTelllll] .insight .insight
C Ll E N TS ] .importer .importer
| [111el .scripts .scripts
.I [111]e] hd
N - A
FIREWALL
INTERNET SEEEEE
OMERO
Rendering ¢ . ¢ O M E RO o
Repositories Service \t/’Pﬂ‘M” tables

.server
OMERO OMERO
.scripts .grid

o0

() powered by “Zeroc

HDF5-based
tabular data

images, scripts

Relational Database

Search Index

ry HIBERNATE

PostgreSQL, Oracle,
MySQL

Allan et al, 2012, Nature Methods 15
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OMERO
IN USE

OMERO & BIO-FORMATS:
OMERO.insight Java Client
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& Screens
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) Images
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Search

Image ID: 3840635
-.GFPMCAK_SKIP,
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ANE
e
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Comment
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Er® mm Q7% &E6 swedowlab E‘ ® 2 2@l B ~? & Compression: None #
" i A 5 NN N B Image Split & Projecti & >
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»  Michael Porter Image's details
v  Alexia Ferrand
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Alexla Ferrand 11/9/10 2:16 PM
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Alexia Ferrand 11/9/10 2:13 PM

tead of 1000

gfp 6000 in

Contained in Datasets

A e——

o
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IFA® x» OO0 @ \ & A
[l Manager . Inspector [=] Results >
ROI id T z Type Text Visible |/
r & 5662 [1,1] [1,60] L ™
r & 5663 [1,1] [1,60] L ™
r & 5664 [1,1] [1,60] [ ]

@ Ready.

Allan et al, 2012, Nature Methods
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e OMERO.web Client

0:0:0 OMERO Data  History

Swedlow Lab Alexia Ferrand | Thumbnails ~ || General Acquisition Preview

Explore Tags Public

= Z:/aferrand/HP1/101026-siRNA/101026-siCTL-
= GFPMCAK_SKIP_ACA_02_07_R3D_D3D.dv
i IMAGE ID: 384063"
Y. Alexia Ferrand - - :
@2 Analysis MCAK - GFP-MCAK cell line & Z:/aferrand/HP1/101026-siRNA/101026-siCTL-GFPMCAK_SKIP_AC... ot il viawes
B 101026-siCTL_LPM M total 11 {& https://nightshade.openmicroscopy.org/webclient/img_detail /3840635 /#
@ ..MCAK_SKIP_ACA 02_01_R3D_D3D.dv
@ ..MCAK_SKIP_ACA 02_02_R3D_D3D.dv Viewing Options ® Owner: Alexia ‘
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Max | i ) imensions H 2 o
@ ..MCAK_SKIP_ACA 02 05 R3D_D3D.dv S : Pixels Type: s
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Allan et al, 2012, Nature Methods



' 00 OMERO & BIO-FORMATS:
e OMERO.web Client
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Lab & Facility
LM & EM

o4

10-100 GB/day

HCS
Facility

OMERO & Bio-Formats:
Interfaces for Image Data Access

\

.L
1-5 TB/day

Digital
Pathology

[~

0.1-5 TB/day

‘o OMERO

server

SLYWYO4-019 %

Native
File Formats

Remote Clients

View & Share
I E

4. 48

Analysis & Processing

Cores, Clusters



The Standard Paradigm

4.4k

You Applications Data



The “Scientific Data” Paradigm

b 4

Journal

Repo Collab

Gray et al, 2005, Scientific Data Management in the Coming Decade, Microsoft Research O



INTEGRATING ANALYSIS...
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OMERO & CellProfiler

+e+OMERO  Data History Help Admin ‘Q. Emil Rozbicki

Thumbnails n General

public Emil Rozbicki

Index: Field#1 a

Explore Tags Public m o
i @ & Pl o
% B w = ExampleSBSImages 4
) o |
Y. Emil Rozbicki back Plate ID: 101
il Plates Owner: Emil Rozbicki
{8 Project 1 1 . :
& cellProfiler 1 Check Plpellne...
_ Add Description ¢
|8 ExamplesBSimages|
8 Screen 1 ) . e .
. Scroon 2 2 Manual Run". Creation Date: 2015-07-14 10:47:49
8 Screen 3 ANNOTATIONS show all &)
B8 HumanCells 3 |
mport ROls... .
{3 Orphaned images P AULLE +
v =

4 Remove ROls...

ATTACHMENTS +

b--------- ChanncnlLLUMmal - r"IB: : :
Channel2ILLUM.mat (3.1 MB) - X

H

--------- 1049 kﬂctadatarcsv Al . *
ExampleSBS_LoadData.cppipe (15.1 KB - X
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vv

+

Chris Allan & Emil Rozbicki, Glencoe Software O



OMERO & CellProfiler

D®

Viewing Options
Max Intensity
Split Channe!

Quality = Normal [
Zoom (%)
2013

Line Plot
Rendering Details
Channels - Edit

|

Color @
Rendering Settings
Copy Paste

Z-sections

Current Image
Z11|T: 11
Image Information
Image Link
ROI Count: 1
Show ROIs | Hide

L2Render Masks?

Field #1 o

@<

> @

Timepoints

12 2007-2015 Glencoe Software Inc. All rights reserved

Chris Allan & Emil Rozbicki, Glencoe Software



Examples of Analysis Integration

FLIMfit— fluorescence lifetime fitting (Matlab)

ImageJ/Fiji, Icy— Pluggable, desktop Image processing tools (Java)
Orbit— Feature-based segmentation, tracking (Java)

WND-CHRM-- weighted nearest neighbor machine learning (Python)
ThunderSTORM and PALMSiever— Localisation SRM (Imaged, Matlab)
OMERO2CV- LSFM Multi-View Reconstruction (C++, OpenCV, ITK)
uTrack— Globally optimised object tracking (Matlab)

CellProfiler— HCS segmentation and features (Python)

Jupyter— web-based image processing w/ NumPy, OpenCV, ITK (IPNB)
mTools— Otsu, basic segmentation (Matlab)

OMERO.figure— web app (JSON)

Columbus Acapella®-- commercial Big Data processing...

26



DATA SHARING, PROVENANCE, INTEGRATION...



Security Model

(IE

all

()

PERMISSIONS 2
Read Annotate Write Privacy
Private You
Group-Read

P L8

Group-Annotate

P 18

Group-Write

P L8

Your Group

P 1§

Public-Read

P 18

Public-Annotate

28

Public-Write

C £ X[ < £ X[«

C X X[ & X X<

O

Anyone
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OMERO
IN USE

©*OMERO  Daa

History

Virtual Microscope Anatomy

Public

Explore Tags

Q

- ". Anatomy
- [ BS21007 Introductory Anatomy 2
- [ BS21007 Practical 3 Epith CT Muscle 13
15_Breast non lactating.svs
16_Elastic artery.svs
18_Mesentery.svs
1_Lung.svs
26_Heart_svs
2_Kidney.svs
3_Gall bladder.svs
4_Trachea.svs
5_Urinary bladder.svs
6_Tongue.svs
7_Oesophagus.svs
8_Skin_svs
» {88 BS21007 Practical 5 Nervous System 6
- [ BS31002 Histology 8
» ([l BS31002 Practical 1 7
» [l BS31002 Practical 2 5
» ([l BS31002 Practical 3 7
» ([l BS31002 Practical 4 4
» [ BS31002 Practical 5 2
» [l BS31002 Practical 6 4
» ([ BS31002 Practical 7 7
» [l BS31002 Practical 8 5
» 8 Orphaned images

OMERO & BIO-FORMATS:

Pathology Instruction

Search , Jason Swedlow
"

General Acquisition Preview
(Fitter Images ) 5 =| w77 (%] [co
e i 14_Tendon.svs
l/’ // ] _
‘ &, £ e | Full viewer ’
5 - e —
8 " &
A 7 S
Owner: Anatomy
Acquisition Date: 2011-08-26 20:08:22
Imported Date: 2013-07-30 14:23:16
Dimensions (XY): 42257 x 43037
\ N ’ Pixels Type: uint8
m ~ ¢ — gt Pixels Size (XYZ) (upm): 0.0000 x 0.0000
Z-sections/Timepoints: 1x1
Channels: 0,1,2
— A’
| & 14_Tendon.svs - Google Chrome - ‘ =|B| X \
https://learning.openmicroscopy.org/dundee/webclient/img_detail/46/ (O}
I
Viewing Options ‘2 '\
3
Quaity ol [=] \\
Rendering Details
Channels - Edit \\ \
a |& \ \ N
Color @ £ \ \\
Current Image b 4 RN
Z 11T 11 ~N ‘R N,
Image Information N N N\ 2% \\
Image Link \ ‘ A S \
g AN \ \ RN \
ROI Count: 0 N A
\ ORI

@<

Timepoints

https://learning.openmicroscopy.org/dundee/webclient/userdata/?experimenter=5& q [22007-2011 Glencoe Software Inc. All rights reserved.

Paul Felts, Dundee; learning.openmicroscopy.org; u:course, pw:omero
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INUSE HMS LINCS Database: 27 Channel Cyclic IF

Viewing Options
Max Intensity
Split Channel

Quality Normal [
Zoom (%)

| 853

Line Plot

Rendering Details
Channels - Edit

f-sactions

Timepoints

Jia-Ren Lin, Zoltan Maliga, & Peter Sorger, Harvard Med School @

 Hoechst! | Hoechst2 |
 Hoechst3 | Hoechstd
 Hocchsts | Hoechst6
| Hoechst7 | Hoechsts |
| Hoechsts |
| FITC1:FOX03a
| FITC2:pERK
| FITCa:CyeDt
| FITC4:pS6(240/244)
| FiTCs:Bax
| FITCBPONA
| FITCT:EGFR
 FITCB:E-Cad
 FITCOKi67
| Cys-T:Actings5
| Cy32pRB
| CyS-3pAUR |
| Cys-dpHa
| Cys-bipanse
| Cys-Kenatin |
| Cys-TVEGFR2
| Cys-giActin
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IN USE

Viewing Options

Max Intensity

Viewing Options

Max Intensity

OMERO & BIO-FORMATS:
KOMP2/IMPC

Split Channel Split Channel
Quality | Normal Quality | Normal =
Zoom (%) Zoom (%)
AN T ARl T
Line Plot Line Plot
Rendering Details Rendering Details
Channels - Edit 2 Channels - Edit 2
S o
o g o g
Color < Color @
Rendering Settings ~ Rendering Settings ~
Copy Paste Copy Paste
Current Image Current Image
ZAN TN ZAN| TN
mage Information Image Information
mage Link Image Link
ROI Count: 0 ROI Count: 0
Timepoints Timepoints

Control Mutant

P IMPC MPI2aw

www.mousephenotype.org ‘::‘
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?3553 EMPIAR/EMDataBank / PDBe
Protein Data Bank in Europe N

Bringing Structure to Biology

Share Feedback

EMD-2363 » Volume slicer
Electron tomogram through a Gemmata P o EEEbcloeew
Min: ‘C & Function and Biology
—_—r & Experiments and Validation

obscuriglobus cell

Gemmata obscuriglobus cell

Sample name:
© View

Method: Tomography
Resolution: N/A
. Downloads
© Volume viewer
o © Visual analysis
-

Front view

Right view

BPDBe is a member of SPDB (DataBank

Protein Data Bank in Eurcpe

Ardan Patwardhan, Ingvar Lagerstadt & Gerard Kleywegt, EBI

32{P
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OMERO OMERO @ LiverpOOI

IN USE

OMERO.gallery Logged in as: Public User

Liverpool CCl OMERO Gallery

You can browse projects below

See Lab Public PostAcquisition Levy Lab Public

» Projects: 2 5 R * Projects: 0 o Projects: 2

« Datasets: 25 j,- Ey o Datasets: 2 » Datasets: 31
e Images: 785 B + Images: 5 « Images: 791
Explore » Explore » Explore »

Fernig Lab Public

« Projects: 2
o Datasets: 11
« |Images: 444

Explore »

David Mason, Liverpool {:’
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IN USE

) Database

Data Search Image Search

Introduction of SSBD

Systems Science of Biological Dy ics (SSBD) datab provides a rich set of open resources for analyzing May. 20. 2017: SSBD API notice
quantitative data and microscopy images of biological objects, such as single-molecule, cell, gene expression nuclei, etc. SSBD REST API full service is now available

Quantitative biological data and microscopy image are collected from a variety of species, sources and methods. These Mar. 1. 2017: SSBD AP! notice

SSBD REST API coordsXYZ is currently unavailable due to recent

system maintenance. The service will resume shortly. Please
Samples check back later.

include data obtained from both experiment and computational simulation.

Microscopy images der r

OMERO: Images can be viewed on O web. If you have
problem viewing the images on the website, please click on the
drop-down arrow on the right of 'public data' on the bar above the
data tree, select 'Public' group and 'public data' to view the images

(click here for more details).

OMERO session ID: None

Calcium response and shape Nuclear division dynamics in C. ERK activity in rat kidney epithelial
changes in oocyte of C. elegans elegans wild-type embryo (NRK-52E) cells
Quantitative data Introducing the

SSBDuabase

Nuclear division dynamics in D. rerio  Nuclear division dynamics in C. Single molecule dynamics in E. coli R ] ral PR

wild-type embryo elegans wild-type embryo wild-type NBDC RDF Portal [, RIKEN N
<05 R
Hetiona Bloscience Datsbase Cenie RIKEN

Yukako Tohsato & Shuichi Onami, RIKEN
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WEB APPS...



-~ OMERO.figure

OMERO:figure'Demo:2

File Edit Save

Save Figure to OMERO »

> © 4227655

Will Moore, OME (Google: “OMERO figure”)

0 <

e

Info

Scalebar

8 Add Labels

Anaphase

Edit Labels
Prophase
Metaphase

Anaphase

Preview

Labels

Pixel Size: NOT SET

18- & -~ X

18- &~ W~ X
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OMERO
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FPBiolmage

First Person Bioimage

jason/PTRE/P-TRE_10_R3D_D3D.dv

Press M for a full list of controls

Images generated in OMERO. E

© Marcus Fantham
See the paper in Nature Photonics

W B UNIVERSITY OF
gﬁ CAMBRIDGE

Marcus Fantham, Univ Cambridge
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IN USE
M Inbox (788 B Google Cale g5 My Drive - G Standup not <% OME Downle [@ slides for Of New Tat

OpenmICroscopy.org

438CTR_01_5_R3D_D3D.dv

Harald Waxenegger, OME

>

ssbd riken

00:00:00.000

e+ Webclient ver  iViewer
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Info Settings ROIs
Save Saveto All Undo Copy
Grayscale Show Histogram
FITC ~ 180 [ 505
- ~ 180 -— 655
Min/Max Full Range Imported

User Settings:

user-3 user-3
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OMERO
IN USE

M Inbox (788 E] Google Cale &y My Drive - G Standup not %% OME Downlc [@ slides for Of New Tat s Teams | Ope SSBD: Systems v+ Webclient vee  iViewer

openmicroscopy.org c ssbd riken >
438CTR_01_5_R3D_D3D.dv

Save = Undo Show Comments

>

v 0 N\ Ea
Comment
zs @47 @
¥ OJO& NS OUT

z T Comment Show @

3 1 v

T < > 00:00:00.000

Harald Waxenegger, OME



NEW WEB SITE...



Coming soon....

¥ Twitter in LinkedIn f Facebook ®, IRC

L J
K ME  asourus ~ PRODUCTS ~ SUPPORT  DOCS  EXPLORE

s OME

The Open Microscopy Environment (OME) is a consortium of universities,
research labs, industry and developers producing open-source software
and format standards for microscopy data.

e

"

https://openmicroscopy.qgithub.io/www.openmicroscopy.org/

Helen Flynn/OME & Liza Unson/Glencoe



FUNDING



©)

©)

©)

O

OME Grant Funding

BBSRC IDR (2015 - 2106)

Horizon 2020 (2016 — 2018)

MULTIMOT
Euro-Biolmaging PPII
CORBEL

Global Biolmaging

BBSRC BBR Extended Metadata (2014 - 2017)

Wellcome Biomedical Resource Bio-Formats Updates 2017 - 2019
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BIO-FORMATS:

Opportunities for Academic/Commercial Collaborations

3i: Building and maintaining a SlideBook file format reader

PerkinElmer: Commission Glencoe to provide open source Harmony

HCS format reader
ZEISS: Commission Glencoe to build open source JPEG-XR decoder

Olympus Europe: Commision Glencoe to build open source OIR reader

- See blog.openmicroscopy.org for more info
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OME2016: Luke Hammond/QBI

The Blitz Gateway

A single string of object data

* Blitz is also non scalable




OMEZ2017: Thank you BD2K!!!

o OHSU & HMS BD2K award for OMERO Scaling Updates
* Read-Only OMERO

« Session Portability
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o OME mostly UK-funded
 Wellcome Trust, BBSRC—- ~£10M since 2011

o Funding Infrastructure is Hard

- Harder when £€3$ are tight, uncertain times

o Future Opportunities
* National/Trans-national Research Infrastructures

» BiolmagingUK, France Biolmaging, German Biolmaging,

Japan Biolmaging, NCI...
» Partnerships with research labs, institutions, projects
o UK, USA, Europe, Japan

o Academic, Industrial, Commercial
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2017/2018 PRIORITIES?



Some words to think about...

New Modalities (MS, Raman, X-ray, etc.)
Multi-modal/Correlative
Federation:

« SSO

* Distributed Data
Import/Export
Ontologies
OMERO Gateway
Apps
Microservices
Notebooks
Client Architecture
Archiving



Thank you!

Al

Jason Sebastien Jean-Marie Mark
Swedlow Besson Burel Carroll

David
Gault

Simone Simon Dominik June
Leo Li Lindner Matthew

Josh Will Balaji Gabriella Aleksandra Petr
Moore Moore Ramalingam Rustici Tarkowska Walczysko

Harald Eleanor Wilma
Waxenegger Williams Woudenberg






