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MOTIVATING QUESTIONS

What is the scientific case for searching for extant life?

What are the strategic gaps and the planetary protection concerns ot
missions searching for extant lite?

What methodologies and missions are currently proposed or are in
development for the search for extant life on Mars?
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Potential Martian Biosignatures

Universal biosignatures



Universal, or "agnostic", biosignatures are signatures of life
that do not presuppose an underlying biochemical system
(e.g. Terran biochemistry)




Terran-only biosignatures Universal biosignatures

Terran biosignatures



Terran-only biosignatures

= What we know
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Proposed universal biosignatures
""" detectable using current tools

Detectable recognized
Terran biosignatures
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Steering exploration objectives from looking for specific
features of life on Earth to looking for general features of life
importantly detecting Terran-like life




RECOMMENDATIONS

Strong and sustained support of R&A to develop universal theories to
recognize signatures of life
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Broadening our
knowledge base

Terran biosignatures




Top Down Approach

Fxamine existing data on key chemical and
physical differences between life and non-lite

Collect & curate a comprehensive, standard
reference sample set
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Enhance research on universal principles of
biology, bio-physical laws, complexity, and OolL

Use modeling, theoretical, or experimental
approaches to study universal biosignatures

Bottom Up Approach
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RECOMMENDATIONS

Support of a more diverse program of instrument development and
maturations
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Expanding our
detection capabilities

(1) taking advantage of existing high heritage
instrumentation to perform broader science
measurements

(2) supporting technology development that bring
proof-of-concept studies and instrumentation closer
to flight readiness

(3) develop new flight instruments to match newly
propose universal biosignatures
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example technology Terran biosignatures Universal biosignatures focused recommendations
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Life detection instrumentation tfaces an uphill battle on the
road to flight readiness

See NASEM Decadal Survey White Paper by the Network for Life Detection (NfolLD)
Schmidt et al. 2020
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detection capabilities
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example technology Terran biosignatures Universal biosignatures focused recommendations
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RECOMMENDATIONS

Implementation of a wider range of complementary in situ
science measurements using robust statistical methods
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Establish rigorous guidelines for
instrument selection criteria and

science measurement requirements
informed by:

EnhanCIng rObUStness (1) comprehensive reference
of life detection sample set

strategies (2) checks-and-balances approach

between scientific measurements

(3) increase knowledge on potential
contaminating signals




Research into universal features of life that can inform
measurement requirements and guide data analysis anc
instrument selection

More general approaches to lite detection signiticantly diminishes
the potential for false negative results
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