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Towards Full Integration of Image Management and Analysis
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For easy to use HCS data analysis
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Columbus™

open microscopy environment
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Import
Import screening data of
imaging plate reader like
Opera, Operetta and 3rd
party reader.

Export

Browse the database
and display results for
Export.

Open Microscopy
Environment
Webbased tools for
image visualization
Web Client and for
account administration
Web Admin

Settings

Job Status

Software Update
License Managemen

Server Administration
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Image Analysis
Browse the database
and select images for
Image Analysis

Batch Analysis
Process multiple

Batch Analxslg and write
back results.

Secondary Analysis
Visualize results as
heatmaps and tables
and calculate basic plate
statistic.
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Acapelia Connect | Columbus Connect

News:

09 Jun 2010
09:52:32 +0200

Status:

Acapella Server name
Acapella Server version

Number of connected users

Number of running jobs
Number of queued jobs
Processor load

Total physical memory
Total swap

Physical memory usage
Swap file usage
Columbus Server name
Columbus Server version
Columbus database disk
space usage

Background job 2
succeeded (Test Speed)

lashami011:8282
2.3.4.51419

1

0

0

0%

8 GB

2GB

18%

32%
lashami011:4063
Omero V4.1.1

76%
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Columbus: Integrated Solution for Image Data Management and Analysis



Columbus: Covering High Content Analysis Workflow

PerkinElmer | For the Better
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Columbus™
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open microscopy environment
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Import
Import screening data of
imaging plate reader like
Opera, Operetta and 3rd
party reader.

Export
Browse the database
and display results for

Export.

Open Microscopy
Environment
Webbased tools for
image visualization
Web Client and for
account administration
Web Admin

Settings
Job Status
Software Update

License Management
Server Administration
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Contact Us

Help

Image Analysis
Browse the database
and select images for

Image Analysis

Batch Analysis

Process multiple

m ts as

is and write

back results.

Secondary Analysis
Visualize results as
heatmaps and tables
and calculate basic plate
statistic.

Acapella Connect

News: %3

09 Jun 2010
09:52:32 +0200

Status:

Acapella Server name
Acapella Server version

Number of connected users

Number of running jobs
Number of queued jobs
Processor load

Total physical memory
Total swap

Physical memory usage
Swap file usage
Columbus Server name
Columbus Server version

Columbus database disk
space usage

Columbus Connect

Background job 2
succeeded (Test Speed)

lashami011:8282
2.3.4.51419

1

0

0

0%

8 GB

2 GB

18%

32%
lashami011:4063
Omero V4.1.1

76%
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Columbus: Covering High Content Analysis Workflow...and more

Import most popular HCS
images + meta-data + results
Opera, Operetta, Arrayscan,
InCell, Biostation, Pathway,
Discovery-1, ScanR,...

Export images (various
formats incl. OME-TIF) +
analysis + results incl. single
cell results

=
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Community Tools
WebAdmin, WebClient,
Insight, Importer,...
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Columbus™

Image Analysis using flexible
scripting solutions and
interactive assay analysis
sequences

News: 8
Import Image Analysis
Import screening data of Browse the database 09 Jun 2010

e

imaging plate reader like
Opera, Operetta and 3rd
party reader.

and select images for
Image Analysis

Status:

Acapella Server name
Acapella Server version

account administration
Web Admin

Settings
Job Status
Software Update

License Management
Server Administration

Secondary Analysis displays
results and plate statitics as
heatmaps, scatter plots,
fingerprints, tables,...
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Columbus Columbus (columbus)

Background job 2
09:52:32 +0200 succeeded (Test Speed)

Batch Analysis applies

lashami011:8282
2.3.4.51419

. . .
o I lution t
Export .4 Batch Analysis Number of connected users 1 |ma e ana SIS SO u |0n O
Browse the database ’ Process multiple Number of running jobs 0 R
and display results for RSN measurements as Number of queued jobs 0 |t | t
Export. { i}’k)} Batch Analysig and write 4 d m u I p e measu remen S
SEAN Back racults Processor load 0%
1061'0 Total physical memory 8 GB
100 Total swap 2GB
Physical memory usage 18%
. Open Microscopy _— Secondary Analysis Swap file usage 32%
Environment @ ® ® [ ] Visualize results as Columbus Server name lashami011:4063
Webbased tigoIsA for @® " hejtmalpsland';ab_lesl Columbus Server version _ Omero V4.
mage yovleoser | CG@B) oo cacuae b5 P Coumbs doabase s B = o -
" d space usage .
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New in Columbus 2.1: Interactive Image Analysis using Assay Language PerkinElmer | For the Better
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Columbus™
Columbus Columbus (columbus) v
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Screen List

= & Acapella Script Collection
£ AKT3 CytoMembrane Translocation Assay
[ Calcium Flux Kinetics Assay
& Cell Counting
= & GPCR Internalization

£ 2008-01-01T01:00:00Z

& Stem Cell Differentiation
& Transfluor Celltype I Assay
& Transfluor Celltype II Assay

& Arrayscan

& BD Pathway

[ Discovery-1

& INCell

& Opera

2 Operetta

£ Training By Martin

Field

Wwell

Scientific analysis with Visual Feedback for illustration and optimization

A o L [ 2

=i
y i >
|1nput Image |< Nuclei < | Controls |
| Find Nuclei | | Channels |
| Find Cytoplasm ' Overlays
galculra;e Intensity o @ e v
roperties
] body v
Channel Draqg5 v
v
Population Nuclei v Cell
[ border v
Region Cell v
Membrane |
|Method Standard v ,
-
Output Properties  Intensity Cell Drags Cytoplasm

| Define Results

Summary Properties

Population: Nuclei

Nuclei

Intensity Cell

Object Intensity Cell Intensity Cell Intensity Cell Intensity Cell Intensity Cell Drags Quantile
No Draq5 Mean Draq5 StdDev Draq5 Median Draq5 Sum Draq5 CV [%] 50%
47 605.394 627.98 252 1847664 103.731 252|°
48 669.469 702.974 306 1493586 105.005 306 _
49 577.483 571.843 288 1437354 99.0235 288
50 779.2 922.77 288 2290068 118.425 288 _

Easy access to Single Cell information
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New in Columbus 2.1: Enhanced Result Visualization PerkinElmer | For the Better

Scientific analysis with Visual Feedback for illustration and optimization

—

=

¢« N

Columbus™ 2
X Texture Gabor Haralick (2010-01-07T18:24:172)
“ [Heatmaps Result Comparison Parameter Comparison Texture Gabor Haralick (2010-01-07T1f = ¢ it
Columbus Columbus {columbus) v g
g
Texture Gabor Haralick (2010-01-07T18:24:172) ;
. Falr- E = o9
| P = | ...tion > 2008-01-01T01:00:00Z E
= - : a
7 TR i ~
) ERFH
Screen List =
©
B 3 Acapella Script Collection - 02
£ AKT3 CytoMembrane Translocation Assay = £33 £33 & '
£ Calcium Flux Kinetics Assay | % =
[ Cell Counting T 015
Bl E GPCR Internalization &
B £ 2008-01-01T01:00:00Z = o o1
Texture Gabor Haralick (2010-01- =l | < 044 045 046 047 048 048 05 051 052 053
ETAR Spot Detection AAL (2010_03_: E4: 0.496 E4: 0.496 T Nue\ Drags - Cytoplasm GFP Haralick Homogeneity 1 px - Mean
il ETAR Spot Detection AAL SC (2010-( Nuclei Drags - Cytoplasm GFP Haralick Homogeneit
£ Stem Cell Differentiation
£ Transfluor Celltype I Assay | == % )
[ o R
By Transfluor Celltype II Assay i % T
& Arayscan S R E R 5
n = n
e Bl.:l Pathway k] || = | n
£ Discovery-1 3T 1] i i
& mncel = EE g 4
&) Opera E g gg
) Operetta ﬁﬁ ﬁ ﬁﬁ s
[ Training By Martin 2 -
] m 3 Summary Texture Gabor Haralick (2010-01-07T18:24:177) Image Info
av i
Parameter Name Nuclei Draq5 - Nuclei Draq5 - Cytoplasm GFP Nuclei Draq5 - Cytoplasm GFP NUCIE'. Drag5 - Cyt_o
Row Col WellName Number of Haralick Correlation 1 px - Mean Haralick Contrast 1 px - Mean Haralick Sum Varia
[ ' Nuclei Drag5 - Number of Objects Objects P P Mean
[ Nuclei Draqs - Cytoplasm GFP Haralick Correlati| _ 5 3 E3 423 0.799059 0.0614358
[~ Nuclei Draq5 - Cytoplasm GFP Haralick Contrast| 5 *+ E4 466 0.818545 0.0494883
¥ | Nuclei Drag5s - Cytoplasm GFP Haralick Sum Var 5 5 E5 454 0.824065 0.0474282
W |Nuclei Drags - Cytoplasm GFP Haralick Homoger 5 & E6 365 0.813822 0.0522348
L oraq ytop _ g 5 7 E7 447 0.811208 0.0469717
[ Nuclei Drag5 - Cell DragS Gabor Min 2 px w2 - I 5 8 ES 459 0.825967 0.0502026
[ INuclei Draag5 - Cell Drags Gabor Max 2 px w2 - = r n n ara nairars AIGELEEE]

Link between Results and Images

I ————————— - e - 0
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Columbus: Extendable by Open Source and Open Standards

Acapella

Open Interface by
SOAP/wsdl webservice
technology allows

integration by open source

and closed source

components

.Ccllel'ilcr

Columbus Select Data

Columbus™

Open Source Toolkit Development

»E

Import
Import screening data of
imaging plate reader like
Opera, Operetta and 3rd
party reader.

Export
Browse the database
and display results for
Export.

Open Microscopy
Environment
Webbased tools for
image visualization
Web Client and for
account administration
Web Admin

Settings

Job Status

Software Update
License Management
Server Administration

CESCTTT

Image Analysis
Browse the database
and select images for
Image Analysis

Batch Analysis
Process multiple
measurements as

Batch Analysid and write
back results.

Secondary Analysis
Visualize results as
heatmaps and tables

and calculate basic plate
statistic.

News: £

09 Jun 2010

Background job 2

09:52:32 +0200  succeeded (Test Speed)

Status:

Acapella Server name
Acapella Server version

Number of connected users

lashami011:8282
2.3.4.51419
1

Number of running jobs 0
Number of queued jobs 0

Processor load 0%

Total physical memory 8GB

Total swap 268

Physical memory usage  18%

Swap file usage 32%

Columbus Server name lashami011:4063
Columbus Server version ~ Omero V4.1.1
Columbus database disk ~ co.

space usage
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Matlab

| 4\ MATLAE 7.10.0 (R20103)

e —

File Edit View Depug Desktop

Window  Help

DS $m@2 ™| & B |© | curentFolder|

Genedala

solutions in silico

Shortcuts (] How te Add (2] What's New

Name
E |1 @CCinterface?

) CCInterfacez.m

#) closeTransfer.m

] display.m

£ getAnalysis.m

] gethnalysisListm

£ getDatasetlistm

#) getFieldListm

% getimagelnfo.m

#] getlmagelList.m

) getMeasurementListm
£ getPlatelistm

] getProjectListm

£ getResultm

fj. getResultList.m

- » < KottigkN » Documents » MATLAB »

- o -
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Columbus: Needs 2010 PerkinElmer | For the Better

Stability / Speed Covered in OMERO 4.27 |

* Results (Well, Field, Frame as Table, Functional,
Overlays-ROl)
» Plate Definition prepared for Assay Layout and
Analysis Layout
* Replace Screen Acquisition by Plate Acquisition
OME-TIF/XML/Schema * More granularity on and manageable user rights

« Scalability of image retrieval (Memory leaks, Table
query overhead. Change pixels concept?)
» Better utilization of multi-core system

» clean up content from “reader point of view” (use cases)

* integrate orientation matrix

« support multidimensional data (FLIM, Spectral, Non-Imaging,...)

* Morefflexible levels (User-Project-Screen-Plate-Measurement-Wells)

Beta/Release?
« remove partly working parts before “release” a “beta”
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Jason Swedlow F)eril(\i/InaErtlirrr:eE;affertshofer
...and the full OME Ti
and the tu eam Bernhard Hollander
Open Microscopy Environment Paavo Helde
Kaupo Palo

Heiki Sonajalg
Michael Heitmann
Mike Randell

Intel
: Andrea Cato Steve Baxter

g P:r:lrie Danckaert Paul Guermonprez

Nathalie Aulner Michael Klemm

Spencer Shorte

...and a lot more ...

Novartis
Monash

karsten.kottig@perkinelmer.com
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