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MLSCN
• This is a nationwide consortium of small molecule 

screening centers that has been recently funded to 
produce innovative chemical tools for use in biological 
research. 

• The MLSCN performs HTS on assays provided by the 
research community, against a large library of small 
molecules maintained in a central molecule repository. 

• The MLSCN has established a collection of 100,000 
chemically diverse small molecules.

• All of the results from the MLSCN’s activities will be 
placed into a public database called PubChem. 

http://mlsmr.discoverypartners.com/
http://mlsmr.discoverypartners.com/
http://pubchem.ncbi.nlm.nih.gov/


Columbia MLSC
• The Columbia Center in the MLSCN focuses on cell biology, high 

content/high resolution automated cellular imaging and image analysis, 
and phenotypic assay design and implementation. 

• Primary screening will be done with high content assays at HTS 
performed in intact cells.

• Assay development will initially focus on establishing a repertoire of >50 
assays providing broad coverage of signaling pathways, and associated 
bioinformatics tools.

• Profiling of hits and leads against this repertoire of biology will provide 
important information on specificity at the biological level to complement 
information on the compound's selectivity at the protein/target level.



Who is involved?
• Collaborator: Ai Yamamoto
• OME: 

– Ilya Goldberg
– Harry Hochheiser
– Josiah Johnston
– Jason Swedlow

• Partek
– DJ Meyer
– Michael J. Venezia

• GE
– Rick Maguire
– Binayak Roy
– Sarang Parnaik
– Marcin Swiatek

• James E. Rothman (PI)
• Lars Branden (Project manager)
• Thomas Mayer (assay dev.)
• M. Beard (assay dev.)
• Deby Smith (assay dev.)
• Effie Tzilianos (assay dev.)
• Feng-Li Zhang(assay dev.)
• Mike Wyler (assay dev.)
• Nathalie Aulner (HTS)
• Udo Többen (HTS)
• Bernd Jagla (IT)
• Geoff Barger (automation)
• Martine Lecorps (secretary)
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”Three Dimensional” Biological Profiling
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HT screening work-flow



Cell-based “high content” functional assays 

• Automated confocal microscopy
• Up to 30,000 wells per day
• Simultaneous 3 color detection
• Quantitative data analysis
• Three years’ experience using

prototype of GE INCell 3000 Analyzer



Biological Profiling:
Specificity and Mechanism Protein Binding Profiling
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Biological Process/Pathway Profiling

Biological Processes (20)
Apoptosis
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Cell cycle
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Pathways (40)
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Gene-Plus collection (960 compounds) screen
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Dimensions of the profiling matrix

Compounds

Assays

IC 50Genome/Proteome

Cell type

?

Known compound vs. unknown compound New Knowledge

Compound ID/fingerprint Insight into mechanism of action



Tasks modularized
Automation
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Internal 
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Matlab, TBD



Results
• Run files from INCA can be read

– Original format can be read in and exported files (tiff, xml)
– Plate – image relationship is transferred to OME 

• Frm (image) files from INCA can be 
– Decompressed
– Read into OME

• Analysis files 
– Mapped to corresponding 

runs/plates/images
– Values are imported into OME OME

run-
files

analysis-
files



Image view







shoola



Statistical analysis of screening 
results

• Partek – Screeners solution
– Statistics software for analyzing one screen

• Pipeline Pilot
– Workflow management system for 

• statistical analysis
• integration with chemical compound analysis 

products
• Standardized analysis workflows





How is the link established

• set url 
http://156.145.195.172/perl2/serve.pl?Pag
e=OME%3A%3AWeb%3A%3AGetGraphi
cs&Popup=1&ImageID=${cid}



Partek Screeners solution

• Check for edge effects
• Z’
• Normalization tools
• Cluster of results
• Principal component analysis
• Clustering tools
• Chemical compound visualisation







PCA view





Compound view



Edge effects



Screening model

wells
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screen_id
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INCell Information



Instrument Annotations
ExcitationRecord

Instr_id
index
excitationID
pass
exitationName
NDName

CameraRecord

Instr_id
index
status
acquisitionFFMode
pass
channel
filterName

ImageFormatRecord

Instr_id
binning
horizontalPixels
verticalPixels
scanWidth
scanLength

ScanRecord

Instr_id
firstFrameChannel
nextFrameChannel
numberPassesFirstFrame
numberPassesNextFrame
integrationTime
frameType
maximumFramesPerWell
cellCountCheck
plateType
columsPerGroup
interWellDelay
cellCountThreshold
interFrameDelay

bufferToCameraMap

scanRec_id
index
value

EnvironmentalRecord

Instr_id
temperature
humidity
cO2

DispenserRecord

Instr_id
status
spitOrder
volume
flowRate
atFrame
delay
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