High Content Imaging and Fl@ytometry
with Phaedra: can we integrate wiknimeK ¢

Frans Cornelissen

InformaticsCoE
Janssen Pharmaceutical Companies of
Johnson & Johnson




2 KIdQa AY | yIYS)

(P Plate-based 7 LIMSintegrated screening tool.
J
)

PHAEDRA -
HCA application ngh'

Can start from images, or

> . .
from images + numerical data.
Content <
_ Y End point is compound result,
Analysis, singlewell or doseresponse.

Evaluation |

&

Strong focus on user interaction,
Dynamic > quality control functions
and annotation.

Reliability |

Assurance



[} GOALS of PHAEDRA

A Seamlessly integrated data access.
i Images and numerical data.
i Cell level, well level, and plate level data with full dtdivn capacity.
i Full experimental context, including e.g. compound structures.
I DoseResponse Curve Fitting
i Upload to Data Warehouse

A Data hub between different systems.
i All types of HCS imagers.
I Experimental setups from different LIMS environments.
I Capable of accepting data from other [imagaugalysis] equipment.

A Bring data analysis to a higher level.
I Highly interactive, customizable environment.
I Statistical tools founivariate& multivariate data analysis.
I Full QC& Annotationoptions.
I Search & Report facilities.



ﬂ Architecture & Design

Java |anguage APermits crosplatform deployment.
ADeveloper familiarity.
AMultiple implementations available.

OSGI dynamic ARapid incorporatiomf new tools.

module system ADynamicmanagement of modules and updates.
Eclipse/RCP AHighly configurable user environment.

app framework. AAdd functionality fromBioClipseOpenChrora X

JPEG 2000 images AHighly efficienimage compression.
AFast extract Images on different ROI/Scales/Quiali

Oracle database ADatabase links with LIMS systems.

OpenGL, ICS, R, MATLX¥ascriptPDFRJFreeChait X

(thanks to these standards/Technologies) most of PHAEDRA was developed in ~ 12 mo



ﬂ HCA. Systemsé& Procesdnterconnections
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Yellow boxes: can l#one inor initated from PHAEDRA



Protocol Classes

ProtocolSe.g. diff cell lines)

ExperimentSuns, batches,
plate stack)

Plates
Wells
Well Entities
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FeaturesKinetics

Annotations

I 1
—

N[=To]

Neo Cell
Line ABC
]

1 1
|

Well 1 Well 2 Well 3

Compound,
Concentratio

Neo Cell Ling
DEF

+CURVES

Well Results

Overlay
Raw Image e
Channels

Images

Mean Area, length,
perimeter, intensity
Well
Annotations

Cell
Annotations

col Resulg

:

Area, length,

perimeter, intensity

PHAEDRMBB: Main Entity Definitions

Drill down




PHAEDRA Ukxtensive, Flexible GUI based on RCP + OSG
Industry-Standard Open Source Framework

Perspectives can eexist
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Dockable

GU| —p

45+
Views

Univariate
Tools

Eclipse/RCP Framework

PHAEDRA - HCA Application
File Edit ‘Window Tools Help
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PHAEDRA: general GUI Look and Feel

D PHAEDRA - HCA Application
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Dynamic DritDown from Compound to Cell
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Quality Control & Annotation

=========

Create an annotation

Shape
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P well Selector

Rule Base Well Selector

Seleck wells by specifying a rule

~Rule
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—Apply To

O emeTY
O nia

HC

LC
SAMPLE
O vc
Occ

—Selected Wells

Mumnber of selected wells: I 7

Clear Selection | |

Close

AStrong focus on supportingteractive
QCof the HCS data set.

AUsers can add annotations to:
AWells
ACells
ARegions on images

Alnvalid wells can be excluded:
A By selecting wells manually.

A By defining filter criteria, {ULES
e.g. on number of cells detected.

A By selecting wells on well scatter plots.

AExclusiorof data points
triggers [automatic] recalculation.

AValidation (User), Approval(Manager)

11



PHAEDRAValidation: Well SelectiofRules

Queries: e.g. Indicate all well images where #branches > 30
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ﬂ Advanced Data Analysis Tools Blnlt

A MATLAB integrated to support advanced Image Analysis
3D Colony Formation 3D Neurites& Spines

Highresolution confocal Atack.



























































































