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The past decade has seen...

“* The first detection of organics on Mars

“* Oceans at Enceladus and Europa

“*Evidence of subsurface water/ice on Titan

“* Correlation of geological activity with abundant organics on Ceres

% Advancing understanding of the limits on habitability in Earth’s extrema

“* Explosion of exoplanet detections, on the cusp of characterizing environments
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A Golden Age for Astrobiology
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The Challenge: Identifying Life
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Constraints on the Measurement

The chance of encountering a sign of life SENSITIVITY
The environmental factors working against a detection RUGGEDNESS
operational

programmatic

Preserving integrity during the acquisition and analysis ROBUSTNESS
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| Constraints on the Method
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Organics Analysis for Life Detection

SENSITIVITY..............ce..........requires careful handling of the sample

Liquid-Phase Solute

Heat and Extract
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Derivatization + Heating Laser Desorption/lonization Liquid Extraction
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Organics Analysis for Life Detection

S EN S T Y S —— requires careful handling of the sample
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e.g., SAM, MOMA

e.g., MOMA and future
e.g., ARADS/SCWE

Derivatization + Heating Laser Desorption/lonization Liquid Extraction
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Organics Analysis for Life Detection

S EIN S T T requires careful handling of the signal
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Organics Analysis for Life Detection

ROBUSTNESS........requires careful assignment of the data features
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Organics Analysis for Life Detection

RUGGEDNESS.................requires ability to learn from non-idealities

Non-polar to Polar
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Organics Analysis for Life Detection
New Directions
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New Advances in Life Detection

Oligonucleotide Sequencing
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Oxford Nanopore Technologies/MinION
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New Advances in Life Detection
Agnostic Approaches to Identifying Life Signatures

Amplification

& Detection

impossible

Template-mediated Fingerprinting of Nonterran Polymers

S. Johnson et al. (2018) LPSC 2294

Pathway Complexity

too simple
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|dentifying Biosignatures Using Pathway Complexity
Marshall et al., (2017) Phil Trans Royal Soc 375: 20160342
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Closing Thoughts

There is a healthy interplay between
experiment 4 analogwork <+ theory

Advances are underway in identifying complementary suites of Earth-
informed, but not Earth-centric, life signatures

Portfolio of previous instruments reveals a general approach toward
universal detection that will serve well the search for life

Targeted develoEmentjs can leverage and supplement these instrument
types to target theoretically robust agnostic biosignatures
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