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Plasma cell-free DNA and RNA analysis of astronauts for evaluation of space
environmental responses
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Blood samples were collected from 6 astronauts at 11 time points to compare

pre-flight baseline, in-flight and post-flight conditions. Consistent with the report from the Twins
Study, we observed a significant increase in cell-free mitochondrial DNA in plasma during space
flight. Mitochondria-enriched fractions were isolated by surface markers of extracellular vesicles,
and RNA-sequencing was performed. The results showed enrichment of tissue-specific RNAs derived from
various tissues iIncluding cardiovascular and nervous systems, indicating that these tissues are
under metabolic stress in space. These results also established successful monitoring of internal
tissues using cfRNA-based liquid biopsies.
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