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The Ladder of Life Detection and Beyond: Detecting Life within the Practical Constraints of Space Missions
OMarc NEVEU (NASA/GFSC)

The understanding of biology and planets has progressed to the point where life-detection missions are once again a
high priority. To guide the search and help establish standards across different fields of science, the understanding of
signs of life is being centralized and streamlined for use in mission formulation. This involves identifying criteria that a
measurement (or suite of measurements) must meet to constitute convincing evidence for indigenous life using lessons
learned from previous attempts at detecting life. It also involves categorizing characteristic features of microbial life as
we know it, how specific they are to life, how they can be measured, and their propensity to meet the above criteria. An
early materialization of this effort by a small group resulted in the Ladder of Life Detection (Neveu et al. 2018). Since,
in response to a call from the US National Academies of Science, Engineering, and Medicine for development of “a
comprehensive framework::- to guide testing and evaluation of" remote and in situ biosignatures"" (NASEM 2018),
NASA's Center for Life Detection has been developing a Life Detection Forum set of webtools designed to collect and
organize knowledge inputs from a broad international community of experts. One such tool is the growing Life Detection
Knowledge Base (https://Idfknowledgebase.com), whose content is intended to be mapped into science objectives and

candidate spaceflight measurement strategies.
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Biologically relevant abiotically synthesized soluble organic matter (SOM) has been widely investigated to study the origin of
life and the chemical evolution of protoplanetary disks. We investigated molecular diversity and selectivity by setting up the
laboratory simulation of a hydrothermal co-alteration condition of organic matter with minerals. We used complex chondritic
organic simulant as an initial organic matter and found molecular selectivity in the experimental products. We will report the
nature of the selectivity in this presentation and discuss a hypothesis of the molecule diversity and its evolution in the early

solar system.
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