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Learning Networks from Single Cells

ÁIdea: Use natural stochastic variation within a cell 
population and treat measurements of each individual 
cell as a sample for learning



Each cell is a point
of information
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Data-Driven Learning

How does protein A influence protein B?

Assumptions: 

ÁMolecular influences 
create statistical 
dependencies

ÁWe treat each cell as an 
independent sample of 
these dependencies. 



Can we use single cells to learn signaling 
networks? 

Sachs*, Perez*, tŜΩŜǊ* et.al.  Science 2005
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Datasets  
of cells
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12 Color Flow Cytometry

perturbation a

perturbation n

perturbation b

Conditions (96 well format)

Primary Human T-Lymphocyte Data

Assumptions: 

Á¢ǊŜŀǘ ǇŜǊǘǳǊōŀǘƛƻƴ ŀǎ ŀƴ άƛŘŜŀƭ 
ƛƴǘŜǊǾŜƴǘƛƻƴέ (Cooper, G. and C. Yoo(1999).
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What did we need to succeed? 
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Large number of samples and single 
cell resolution are needed for success





Spectral overlap in flow cytometry

http://www.dvssciences.com/technical.html
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Mass cytometrywork flow
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We get 45 dimensions 
simultaneously in millions

of individual cells 

Bendall*, Simonds* et. al. Science 2011

Mass cytometry: a game changer
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