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Å30.000 genes (Many Questions) 

ÅGene function? 

ÅRole in disease 

ÅGene regulation  

 

ÅSystems Approach 

CELLULAR KNOWLEDGE GENERATION IN THE POST-GENOMIC ERA 

ÅCellomics is a neologism meaning the ñstudy of cellsò or the ñknowledge of cell phenotype and functionò 



Loss of function genetic screening : Identify gene function through inactivation of a gene 
or its corresponding mRNA  

siRNA collections: screen a small set of genes targetting a specific gene family or components 
of a molecular pathway; kinase, GTPase, cell -cycle, cytoskeletoné 

Genome Wide siRNA libraries; Large scale screens  
 

 
 

LOSS OF FUNCTION GENETIC SCREENING: LOF ( siRNA) 

Mechanism of experimental RNAi  

RNAi : Sequence specific process for silencing gene 
expression at the post -transcriptional level.    

Echeverri & Perrimon . Nature Reviews Genetics ; 
published online 11 April 2006 | doi:10.1038/nri1836  

Approaches to RNAi mediated gene knock 
down in mammalian cells 



LOST IN TRANSLATION  

siRNA plated on 384 plates  

Dispense cells (Hela)  

Transfect  Rab8Q67 -GFP DNA 

Fix  and Stain :  
Cell Mask/ Dapi/ Phalloidin Vinculin 

24h  

24h  

Ch1:Hoechst 
Ch2:GFP 
Ch3:Actin  
Ch4: Vinculin 
 

Machine learning based phenotype classification 

algorythms: IB3, NaiveBayes, Decission Trees 

(j48), SVM  

Class prediction of GFP+ cells 

Rab8 Ctrl 

Hit 

Feature selection 

Phenotype classification 

1. Automated object detection 
üCells 

ÅNuclei 

ÅBorder/Inner 

×Spots=FA 

× Polymerized Actin 

 

   
üActin 

üSpots (vinculin) 

üMorphometric 

2. Feature extraction 

Quality Control 



Synthetic siRNA source plates  

Transfection 
reagent  Transfer siRNA + 

transfection 
reagent + 
substrates to 
assay plates 

Dry assay 
plates 

(Speed-vac) 

Plate cells on top of 
dryed assay plates  

Incubate 24 -96h  
To allow transfection  

High content  Imaging  

Substrates  

Plate processing: 
Fix/Perm/Stain  

Image  analysis (Definiens ) 
Data Mining (KNIME)  
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Hoechst  GFP 

Phalloidin Vinculin 

1. Automated object detection 
üCells 

ÅNuclei 

ÅBorder/Inner 

×Spots=FA 

× Polymerized Actin 

 

   
üActin 
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2. Feature extraction 



Layer Overlay 
(5xI (Hoechst)+ 5xI (Phalloidin)+5xI (Vinculin)) Gaussian Filter  Layer Overlay 

(5xI (Hoechst)+ 5xI (Phalloidin)+5xI (Vinculin)) Gaussian Filter  

Initial Background Segmentation  
Å Normalized Darkness Upper Level Cell/Backgrnd 



 

Layer Hoechst  
Layer Hoechst  

Gaussian Filter Layer Hoechst  Initial Nuclei Segmentation  
Nuclei Segmentation Refinement  

Nuclei Segmentation Final  

Nuclei Segmentation  

Å Normalized Darkness 

Å  MinMax filter. Multiresol Segmentation 

Upper Level Cell/Backgrnd 

New Level Nuclei 



 

Nuclear Seeds  

Cell Segmentation  

Å Pix Based Obj Resizing (grow nucl seeds) 

Upper Level Cell/Backgrnd 

New Level Nuclei 



 

Nuclear Seed Growth  

Cell Segmentation  

Å Pix Based Obj Resizing (grow nucl seeds) 



 

Nuclear Seed Growth  

Cell Segmentation  

Å Pix Based Obj Resizing (grow nucl seeds) 


