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The biggest challenges to measure proteins in single cells are the small
amount of protein in a single cell and the enormous complexity of the
proteome




Single-cell protein analysis

 Flow cytometry (up tolb proteins simultaneously—> profiling of
pathways in single cells, analysis of kinases and phosphatases)

e Microfluidic flow cytometry
 Mass cytometry

 Mass spectrometry based single-cell protein analysis

Single-cell protein analysis techniques lack of resolution, sensitivity
or specificity



Western blot
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NATURE METHODS
Single-cell western blotting

Alex ] Hughes!2%7 Dawn P Spelke!-%7, Zhuchen Xu!-2, Chi-Chih Kang!2, David V Schaffer!-> & Amy E Herr!-3

1 JUNE 2014



scWestern
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Design priciples of scWestern

1) Fluidic, optical and electrical intefacing
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For neural stem cell (NSC) densities of 1,000—1,800 cells per mm? slide area (2 X 106—3.5 X
106 cells in total), they observed single cells in 40—50% of microwells



2) High-density scWestern array
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3) Protein immobilization and Abs probing
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Imaging with a fluorescence microarray scanner
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Quantitative performance and calibration of scWesterns

EGFP-expressing
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1,608 separations (39%) came from single cells, on the basis of bright-field

microwell occupancy determination (cells per microwell);

the microwell occupancy running average ranged 0-2.1 cells per microwell with a

mean of 1.1 cells per microwell




Flow cytometry
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Heterogeneity in signaling after FGF-2 stimulation of NSCs

FE MAPK signaling dynamics within single NSCs
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scWestemn

B Above noise ® Mean, scWestern

Conventional western blot (WE)
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Immunocytochemistry (ICC)
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Heterogeneity in NSC differentiation

A NSC markers
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Conventional western blot
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NEST also exhibited two bands in conventional western blotting (114 and 270
kDa), but the extensive cell-to-cell variation in NESTa expression was not
detectable with a conventional western




CONCLUSIONS

scWestern 1s a single-cell protein analysis technique capable of
quantitative, multiplexed and at-the-bench operation

offering an avenue to advance understanding of cell-to-cell variation in
protein-mediated cell functions

brings the specificity of a conventional western blot to the analysis of
single cells, relevant in the context of heterogeneity in stem cell signaling
trajectorie

by reporting molecular mass as well as antibody binding, the scWestern
could identify two putative isoforms of a gene

OUTLOOK

scWesterns — applications:

that integrate upstream functional or morphological screens,
quantify cell-to-cell response to pharmaceutical agents (including
rare circulating tumor cells)

affinity-reagent performance by easing library screens
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