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Nanopore Sensors

Protein-based nanopores

X

lonic current measurement

1! |1

300 ms

5 pA

ETHzirich Arames h - Swiss Physical Society (SPS) 2024

Solid-state nanopores

i - ‘

Thin-film membrane

Glass nanopipettes

Oxford Nanopore for DNA Seq

Current (A)




Nanopore Sensors for Protein Sensing

Protein Configuration/Charge Distribution
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Protein-based nanopore
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Protein Profiling at the Single-Cell Level
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Nanopore sensors for single-cell proteome profiling ?

Common Challenges:

Specific Challenges:

« Low quantities of proteins .

« Abundant variety

+ .

« Small volume handling

 Live cell monitoring

Lack of specificity
Pore clogging

Pore size dependence

nanopipettes

Pore stability

Range of proteins

Choosing of the nanopore

Protein-based nanopores vs Solid-state nanopores
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Studying Single Cells with FluidFM
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Making nanopores on FluidFM Cantilevers
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DNA sensing near the surface
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Protein detection — /in bulk vs. near the surface
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Single cell profiling — statistical discrimination
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Intracellular content of the cell
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Interfacial Nanopores — in situ nanopore formation at the interface
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Interfacial Nanopores for Single-Cells Protein Profiling
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Summary

Nanopores sensors show promise for protein sensing applications , despite several challenges
(specificity, clogging, etc.)

Nanopipettes (FluidFM or glass capillaries) as solid-state nanopore sensors for single-cell
profiling/phenotyping

Interfacial nanopores = adding a new dimension into nanopore analysis

Road ahead - interfacial nanopores for single-cell secretome profiling
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