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The ability for future astrobiology missions to measure and identify Both past and present life have demonstrated the ability to survive in brine
metabolites that would have a biological origin or currently be part of environments. The discovery of Icy Moons consisting of liquid water oceans, life

a biological process requires a structural and electrochemical detection missions have become a priority. There is a need for the development of
comparison to "life as we know it" ecology and biology. technologies that can detect an array of potential biomarkers in these cryo-brine

. . . . environments.
* This comparl_son nee_ds o be_ agnost_lc and rely gn atomic charges « This work examines the stability of solid-state nanopore technology in brine
that are consistent with the biochemical structuring of a cell, solutions relevant for astrobiology. Polyelectrolytes may be the universal signature
independent of the phylogeny the components within it. of life. Examples of these polyelectrolytes are A DNA and RNA.

« This linear structure allows the molecule to act as a template. As a result, these
biomolecules indicate a potential for Darwinian evolution and a possible
biosignature.

 In order for this identification and comparison to take place, known
ordered strains of nucleic acids, known base pairs, and single
species containing variations of both with respect to cell

concentrations need to be measured to initialize this type of « The current state-of-the-art technology for nanopore devices utilizes a biologically

agnostic biological data. based membrane. However, this nanopore is not ideal for long term space flight
missions because the biological component in the membrane degrades quickly. The
solid-state nanopore’s analytical abilities and robustness makes them ideal for

« We show here the beginnings of this effort and the progress being space missions

made to bring this type of interpretation to the astrobiology and

eobiology communities.
J 9 Approach and Results

This work offers first steps for analyzing agnostic biosignatures in brine environments. The solid-
state nanopores exposed to DJP and KCI solution did show significant change in pore structure.
I However, the changes in size are still within the operation parameter required for the experiments (<
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» 4 © g 4 « Assessing pore stability in brine solutions is critical because they are immersed in these solutions
. O OH . for molecule identification (Figs 2,3). Large fluctuations of pore size could lead to inaccuracies Iin
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;I/O;\ koﬂ understand potential surface charger changes and chemical processes that may be impacting
pore stability in brine solutions.
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The chemical composition and pore diameter were studied for Rate of change (nm/20 min) Sore Size vs Time el
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(1M KCI, 10mM Tris and 1mM EDTA, pH 7.5~8), Enceladus artificial seawater (pH = 5.46), and T 330
10% of the estimated salt values for DJP (pH = 6.46) [4 and 5]. £ 110
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average decrease in diameter of ~.1nm. a 222
* Following this trend, the Enceladus plume analog had little to no change in pore diameter. Both g i o ; —
the KClI solution and the DJP solutions showed a significant p-values in pore size change. S B SUon s RneeEds
These results bode well for Ocean Worlds exploration for small plume volumes and their 0 20 40 60
compatibility to be agnostically measured similar to the DJP brines. Time (min)
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