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Abstract

Cambrian Executive Suborbital Flight: Microgravity Research Onboard DLR German Aerospace New
Red Kite Motor Sounding Rocket, Launched by Swedish Space Corporation, to Investigate the Viability
and Morphological Changes of Bacteria Culture Escherichia Coli K12, and Single-Cell Fungi Saccha-
romyces Boulardii, Saccharomyces Cerevisiae in Microgravity and Post-Reentry Conditions. This study
examines the impact of microgravity on microbial viability and morphological adaptations during and af-
ter suborbital flight. The research was conducted aboard an enhanced DLR German Aerospace sounding
rocket, launched by the Swedish Space Corporation from Esrange Space Center in the Arctic Circle, Swe-
den. The experimental design focused on assessing microbial survival, morphological shifts, particularly
during microgravity exposure and high-velocity re-entry. Saccharomyces boulardii, a well-documented
probiotic, exhibits anti-inflammatory, anti-pathogenic, and immune-modulating properties. It was in-
cluded in this study to evaluate its potential for gastrointestinal health support and anti-radiation effects
in spaceflight conditions. Similarly, Saccharomyces cerevisiae, a yeast with extensive spaceflight heritage,
was investigated to determine whether previous microgravity-induced morphological behavior could be
replicated and its viability sustained post-flight. Escherichia coli K12, a model bacterial strain, was
included to examine the effects of suborbital flight on cell division, genetic expression, and viability.
Understanding its survival through launch, microgravity, and re-entry environments is critical for future
space-based biological research and potential applications in closed-loop life support systems. Post-flight
analysis indicated varying levels of microbial survival across all three cultures, with specific morphological
adaptations observed. The study’s telemetry data and microbial analysis contribute to the foundational
understanding of how suborbital flight conditions impact microbial life. Importantly, the research also
informs payload design refinements, such as cuvette holders, slide enclosures, CubeSat integration, and
advanced data capture mechanisms for future experiments. The results of this experiment will be instru-
mental in shaping the next phase of biological research in spaceflight, particularly in investigating the
long-term viability of probiotics for astronaut health, microbe viability in longer duration spaceflight, the
potential of microbial radiation resistance. These findings provide valuable insights for both suborbital
and orbital mission payload development, ensuring robust experimental design for future space biology
studies.



