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Introduction and Background

How can we use our current wealth of terrestrial data, encompassing
living, non-alive but biogenic, and abiogenic systems, to determine
the distinguishing properties of life? SCOBI (Statistical Classification
of Biosignature Information) is an effort to develop an algorithm for

identifying “astrobiologically interesting” observations.

Agnostic

biosignatures, signs of life that are not specific to a particular
biochemistry, are considered a particularly high standard for life

detection.

The goal of this work is to classify and organize ‘agnosticized’ data on
terrestrial systems collated from existing literature and databases.
This allows a machine learning algorithm to be provided with an
adequate teaching data set classifying samples as “indicative of life”
or “not indicative of life”; if successful, the results will provide insight
Into promising targets for future astrobiology missions.

Combine Silt and Clay Data?

Data Type Comparisons

Combine Meteorite Classes?

Agnostically Reclassify Microbes?

Investigation:
« Compared spectral data within silt and
clay
« Noted one graphical outlier (Silt fgt017)
In the silt category; doesn't follow other
silt spectra reflectance trend
* Results:
 Silt and clay spectral data are similar
« Missing isotopic data for silt and clay,
elemental data for silt
« Unable to combine silt and clay
categories based on only available

%

Investigation:
« Explored elemental, spectral, and
Isotopic differences between stony and
Iron meteorites
« Compared stony and iron meteorites
data collection methodology ,
specifically, isotopic data
« Further explored stony class and 2 of
Its subcategories: chondrites and
achondrites
* Results:
« Homogenous types of 3 main classes
of meteorites have different

Investigation:
* Prev. photosynthetic vs. non-
photosynthetic
« Separated each microbe in SCOBI
data set based on phylum
+ |dentified key secondary metabolites
(pigments) that could be used
as markers for life; confirmed key
pigments in microbes
* Results:
« Potentially non-agnostic pigments
identified include sunscreen pigments,
certain carotenoids, chlorophylls, and
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Figure 1. Graphic representations of a binary classifier using |

observations of features to decide which side of the boundary a system - photosynthetic
would likely be on. For SCOBI, objects on one side of the boundary Wovelength (mcometers Ny microorganism. Arrows
would be “indicative of life" or “not indicative of life” [1]. d point to differences in
spectra, and to
Figure 2. A comparison of spectra in samples x spectral features such
) ) tagged as silt versus samples tagged as clay. Figure 3. (L) Chondrite [3] and (R) B f as peak number and
|nvest|gat|0n S The features are substantially the same. Arrow Achondrite [4]. Both are stony class - .~ slope, which suggest
points to outlier, Silt fgt017. meteorites yet have different isotopic v o more in-depth

ranges for various elements like oxygen.

classification i1s needed

[5].

Verifying the current organizational systems in place involved several types

of investigations. These investigations aimed to either:

« Improve biochemistry agnosticism (e.g., remove features specific to ATP
or chlorophyll); or

« verify that systems were correctly classified as “indicative alive” (cell),
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