DNA FRAGMENT TRANSLOCATION IN ARTIFICIAL SEA WATER THROUGH NANOPORES USING A PORTABLE MINI READER AND FLOW-CELL
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Abstract Measurements

Nanopore sensing is a powerful tool for the detection and characterization of biomolecules, such as nucleic acids. Solid-state nanopores act as single-molecule sensors that can function in a variety
of harsh conditions, such as pH and temperature. The expected, resilient nature of solid-state nanopores makes them attractive potential candidates for taking this technology into the field to meas-
ure environmental samples for life detection applications and water quality monitoring. Towards this goal, here we measure artificial (synthetic) sea water samples spiked with DNA fragments at dif- SOIid'State Nanopore

ferent concentrations to establish the limits of nanopore sensitivity in candidate environmental conditions. Exported and anaIySIS
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— Low-noise fused silica chips

Chip capacitance < 2 pF
Fused silica substrate
20 nm LPCVD low-stress silicon nitride

The combination of low-noise solid-state nanopores and the compact eNPR amplifier allowed for rapid characterization of DNA fragments.

Analysis of DNA fragment events showed a separation of different fragment types in a Dwell-time vs. Current Amplitude scatter plot.

Dwell-time of DNA fragments in the nanopore depended on DNA length.

Spiking a sample of synthetic seawater with a DNA fragment showed that the seawater can be used as a detection medium without the need further buffering.
Using different concentrations of a DNA spike demonstrates that detection in seawater is possible at picoMolar concentrations.
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