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Interfacing chemistry and microfluidics: Toward Single Cell
Functional Biology

Advancements in single-cell technologies have revolutionized our understanding of cellular
mechanisms compared to traditional bulk cell studies. Established techniques like fluorescence-
activated cell sorting (FACS) isolate specific cell sub-populations based on surface protein expression.
Emerging transcriptomic-based single-cell methods enable simultaneous molecular analysis of
hundreds or thousands of cells, proving valuable for uncovering subtle transcriptome variations and
identifying previously undetected cell subtypes.

Currently, the imperative lies in developing next-generation technologies capable of quantifying single
cells at the proteome and metabolome levels. Addressing this need, a biorthogonal chemistry approach
was employed to modify microfluidic droplet interiors with biomarker-specific capture molecules. This
transforms each droplet into a functional, pico-liter-sized compartment, effectively trapping all cell-
secreted proteins and capturing the proteins of interest at the droplet surface.

This innovative technique, known as Droplet Surface Immunoassay by Relocation (D-SIRe), offers a
robust, highly sensitive, and versatile platform for analyzing and screening millions of cells based on
secretion criteria. Compatible with primary B-cells, hybridomas, and HEK cells, it has been customized
for discovering antibodies against soluble proteins, peptides, and notably native GPCRs.
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