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Eric Lander’s lab at the
Broad Institute (Piyush 
Gupta, postdoc)
& The RNAi platform/TRC 
at the Broad Institute

Breast cancer

Leukemia stem cells

Gary Gilliland’s lab at the Brigham 
and Women's Hospital and 
Harvard Medical School(Kimberly 
Hartwell & Peter Miller), Stuart 
Schreiber’s lab at the Broad 
Institute (Alison Stewart, Shrikanta 
Chattopadhyay, et al.), and David 
Scadden’s lab at Massachusetts 
General Hospital (Siddhartha 
Mukherjee)
& Broad Chemical Biology Platform
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David Sabatini’s lab at the 
Whitehead Institute for 
Biomedical Research (Yakov 
Chudnovsky, postdoc) and Bill 
Hahn’s lab at Harvard Medical 
School and Dana-Farber 
Cancer Institute(Milan 
Chheda, postdoc) & The RNAi 
platform/TRC at the Broad 
Institute (Dave Root, et al.)
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Tim Mitchison’s lab at
Harvard Medical 
School
(Tiao Xie, postdoc; 
Melody Tsui), ICCB

Abnormal cell division

DNA 
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~500 features per cell: size, shape, staining intensity, 
texture (smoothness), etc.

Why?
(a) Several features may be necessary to score the phenotype
(b) Virtual secondary screens can help characterize hits
(c) Later re-screening for new phenotypes
(d) The measurements required to score the phenotype of interest 
may not be known a priori
(e) The full spectrum of cellular responses to each treatment (even 
those not visible by eye) may be useful for data mining/machine 
learning/clustering…systems biology

Measure everything…ask questions later.
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•What genes are involved in 
my phenotype? 
•What chemicals affect my 
phenotype?
•What genes appear to be 
similar to each other?
•What chemicals appear to 
be similar to each other?
•What genes appear similar 
to a chemical?
•What phenotypes are 
coordinated?

•Can genome-scale data from other sources 
(proteomics, transcriptional microarrays) 
increase the power to define pathways?

Future work
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Image assay development
Apply existing image analysis methods to biological questions
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Algorithm development & software engineering
Develop & test new image analysis and data mining methods & create open-source software tools
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