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Microorganism detection from Mars sand simulant ('Tokyo Univ. Technol., 2ISAS, JAXA)O
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When conducting astrobiological exploration, the risk of contamination by Earth-originating
organisms should be minimized, while achieving high-sensitivity detection with as lightweight
equipment as possible. As targets familliar with the definition of life, we chose ATP, a metabolic
product, and DNA, the key substance for self-replication. With Mars in mind, we evaluated a
system for quantifying model microorganisms (E. coli) attached to Mars sand simulant, using
ATP and DNA as indicators. Lower limit of detection and the dynamic range were evaluated.
We used Mars Global Simulant MGS-1 (Exolith Lab) as soil simulant, added E. coli suspension
to it, then the soil simulant with E. coli was dried. Various configurations of samples with
different E. coli density—were prepared together with controls. For ATP detection, ATP
extraction reagent and luminescence reagent were added to the sample, and bioluminescence
measurement was performed. The result suggests significant detection of ATP for samples with
E. coli density used in this work."” For DNA detection, PCR experiments were conducted after
alkaline heat extraction of the samples, wherein samples with varying amounts of Mars sand
simulant were compared, revealed that the simulant interfered with DNA detection. 2?Both ATP
and DNA target detection results were compared with that of previously reported "Life
Detection Microscope" method®, and advantages were recognized in our methods.
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