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Single-cell sequencing (S-cs) allows the determination of the RNA/DNA sequence of individual cells within a population. Droplet-based
microfluidics is particularly suited for S-cs, because its ability to encapsulate thousands of cells in individual droplets. However, current methods
are based on a one-step encapsulation procedure in which cell lysis and sequencing reagents act sequentially in the same droplet. This limits the
intensity of the cell lysis achievable, and as a consequence droplet based S-cs is mostly limited to RNAseq in eukaryotic cells. In order to expand
the power of S-cs to prokaryotic and eukaryotic genomics, here we implemented the first phase of a two-step method suited for DNA sequencing
In single cells. This first phase consists in a microfluidic system able to encapsulate cells into an agarose encaging. These solid agarose cages
can then be lysed together, washed and re-encapsulated for DNA sequencing. To achieve the first part of this two-step procedure, we built a
microfluidic chip, a tailored microscope stage and a calefactory circuit. Our systems allowed the controllable encapsulation of test cells. We
optimized the process, by calculating and experimentally validating the cell concentration required for optimal droplet occupancy. These results
can now be used to lyse and re-encapsulate these agarose beads, and achieve genomic S-cs in prokaryotic cells.
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Methods and device
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3-hole chip. Electrical scheme of the system that allows to
maintain the agarose above its melting point.
Results
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Expected: A=0.0544 , 5% single >1% multiple Expected: A=0.976 , 37% single 26% multiple Optimum density-diameter ratio to get
Obtained: A=0.129, 11% single, 2% multiple Obtained: A=0.961, 29% single, 31% multiple a properly encapsulation frequency.

Conclusions

~We built and validated a microfluidic system able of controllable encapsulation of prokaryotic cells.
> OQur calefactory system allows the controlled cooling of the agarose, without disturbing the fluxes.
- OQur theoretical model and experiments showed that 1 cell per 10 volumes of encapsulated media allows optimal occupancy.
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