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Single-cell Surgery

The face of tomorrow



Cancer Evolution during treatment
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Cancer Evolution during treatment
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1.Single-Cell Nanobiopsy

Extract a tiny amount of a cell cytoplasm
without Killing it



Electrowetting in a nanopipette

Laforge et al, PNAS, 2007
Girault et al, 1989 ?

Electrowetting in a nanopipette




Single-Cell Nanobiopsy

Actis et al, ACSNano , 2013,

Nanobiopsy and Nanoinjection

to feedback




Longitudinal Sampling

72 hours longitudinal biopsy
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Nanobiopsy and Nanoinjection

Bright Field GFP Red dye injected



Nanobiopsy and Nanoinjection
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Nanobiopsy and Nanoinjection

PRE-biopsy/injDAY 1  POST-biopsy/inj DAY 1 PRE-biopsy/injLONGITUDINAL  POST-biopsy/inj LONGITUDINAL

Sample: B7-291121-MO33K Sample: B7-291121-MOG9K
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Nanobiopsy and Nanoinjection

PRE-biopsy/inj DAY 1 POST-biopsy/inj DAY 1 PRE-biopsy/inj LONGITUDINAL POST-biopsy/inj LONGITUDINAL

Sample: 83-291123-MQ59K

Treatment




RNA-seq results
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Summary

Develop a platform for single cell injection and nanobiopsy

Understand cancer evolution during treatment
(GBM as proof of concept)



2. “Cookie Cutter”

Localized dissection from human tissues

(study mitochondrial heterogeneity in disease)

Collaboration with Newcastle University

Nikon , 2014



Our solution

Micropipette-based cookie cutter

Bury et al, Anal Bioanal Chem, 2022

SICM imaging of the sampled region
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Bury et al, Anal Bioanal Chem, 2022
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“Cookie Cutter”
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DNA Sequencing
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DNA Sequencing
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Skeletal muscle fibre foci
Summary

Develop a platform for mitochondrial sampling from human tissues

Geography of mitochondrial mutations in diseased tissue



3. Single-molecule
Nanoinjection

Nanopipette as single molecule sensors
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Ivanov et al, ACS Nano, 2015



Nanoinjection

Cell

N=103
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One peak, one molecule

GFP plasmid nanoinjection
(DRG neuron)




GFP plasmid nanoinjection

MaxGFP / mCherry-NLS / Merge
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Protein Aggregate nanoinjection

AQ0C Alexa Fluor 584 g-syn Fibnl Seeds
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