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Learning Networks from Single Cells

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



Abundance of Protein B
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DataDriven Learning

| | Assumptions:
Each cell is a point

of information \ A Molecular influences
" create statistical
dependencies

AWe treat each cell as ar
iIndependent sample of
R these dependencies.

Abundance of Protein A

How does protein A influence protein 13?




Can we use single cells to learn signaling
networks?

Karen Sachs

Omar Perez
DouglLauffenburger
Garry Nolan

Sachs*, Perezt, S ©&.8.J Science 2005



Primary Human -Lymphocyte Data

[Condltlons (96 well format) 12 Color Flow Cytometry ]
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Inferred T cell signaling map

O Phospho-Proteins
QO Phospho-Lipids
O Perturbed in data

Reported 17/17

Reversed

1

Missed 3

[Sachset al, Scienc005]



What did we need to succeed?

420 instead of 6000 samples 420 averaged samples

Large number of samples and single
cell resolution are needed for succesgs
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Spectral overlap in flow cytometry
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Masscytometry. a game changer
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Mass cytometry

45 dimensions — Decreased spectral
and counting overlap
D
Increased

dimensionality



