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LIMS-integrated screening tool. 

Can start from images, or  
from images + numerical data. 

End point is compound result, 
single-well or dose-response. 

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



GOALS of PHAEDRA 

Å Seamlessly integrated data access. 

ï Images and numerical data. 

ï Cell level, well level, and plate level data with full drill-down capacity. 

ï Full experimental context, including e.g. compound structures. 

ï Dose-Response Curve Fitting 

ï Upload to Data Warehouse 

Å Data hub between different systems. 

ï All types of HCS imagers. 

ï Experimental setups from different LIMS environments. 

ï Capable of accepting data from other [imaging-analysis] equipment. 

Å Bring data analysis to a higher level. 

ï Highly interactive, customizable environment. 

ï Statistical tools for univariate & multivariate data analysis. 

ï Full QC  &  Annotation options. 

ï Search & Report facilities. 

 



Architecture & Design 
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Java language 

Oracle database 

OSGI dynamic  
module system 

ÅPermits cross-platform deployment. 

ÅDeveloper familiarity. 

ÅMultiple implementations available. 

ÅHighly efficient image compression. 

ÅFast extract Images on different ROI/Scales/Quality.  

 

ÅRapid incorporation of new tools. 

ÅDynamic management of modules and updates. 

Eclipse/RCP  
app framework. 

ÅHighly configurable user environment. 

ÅAdd functionality from BioClipse, OpenChromΣ Χ 

 
JPEG 2000 images 

ÅDatabase links with LIMS systems. 

OpenGL, ICS, R, MATLAB, Javascript, PDF, JFreeChartΣ Χ 

(thanks to these standards/Technologies) most of PHAEDRA was developed in ~ 12 months 
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Plate Scan:  
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HCA :  Systems & Process Interconnections 

Yellow boxes:  can be done in or initated from PHAEDRA 



Annotations 

Features-Kinetics 

Image Types 

Well Entities 

Wells 

Plates 

Experiments (runs, batches,  
plate stack) 

Protocols (e.g. diff cell lines) 

Protocol Classes Neo 

Neo Cell 
Line ABC 

Batchname 1 

Plate 36570152 Plate 36584432 

Well 1 Well 2 

Compound, 
Concentration Well Results 

Mean Area,  length,  
perimeter, intensity 

Well 
Annotations 

Images 

Raw Image 
Channels 

Overlay 
Result 
Images 

Cell Results 

Area, length,  
perimeter, intensity 

Cell 
Annotations 

Well 3 

Batchname 2 

Neo Cell Line 
DEF 

Batchname 3 

PHAEDRA DB : Main Entity Definitions 

Drill down 



PHAEDRA UI: Extensive, Flexible GUI based on RCP + OSGI, an 

  Industry-Standard Open Source Framework 

/ƻƴǎƛǎǘǎ ƻŦΧ 

All Views  
can Talk to 
each Other 

Assemble views and 
create own perspectives 

One perspective, 3 views 

Perspectives can co-exist 

User can have 
multiple, cooperating 
perspectives  open at 

the same time 



Eclipse/RCP Framework 
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Dockable  
GUI 

45+  
Views 

Customizable 
perspectives 

Univariate 
Tools 

Multivariate 
Tools 



PHAEDRA: general GUI Look and Feel 
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User & data source 
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Dynamic Drill-Down from Compound to Cell 
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DR Curve 
Plate 
Heat Map 

Well  
Spider 

Scatter Plot  
of Cells 

Every Open View reacts immediately to all actions/selections 



Quality Control & Annotation 
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ÅStrong focus on supporting interactive 
QC of the HCS data set. 

ÅUsers can add annotations to: 

ÅWells 

ÅCells 

ÅRegions on images 

ÅInvalid wells can be excluded: 

ÅBy selecting wells manually. 

ÅBy defining filter criteria, (RULES) 
e.g. on number of cells detected. 

ÅBy selecting wells on well scatter plots. 

ÅExclusion of data points  
triggers [automatic] recalculation. 

ÅValidation (User), Approval(Manager) 
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PHAEDRA: Validation: Well Selection Rules 
Queries: e.g. Indicate all well images where #branches > 30 

Efficient : 
Å Can apply any rule to select wells,  
then invalidate  all selected 
Å Rules can be stored / reused 



Advanced Data Analysis Tools Built-In  

ÅMATLAB integrated to support advanced Image Analysis  

3D Colony Formation 3D Neurites & Spines 

Analysis of low-resolution,  
whole-well brightfield Z-stack. 

High-resolution confocal Z-stack. 




























































