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Abstract With the rapid development of China's space industry, the frequency of manned space
missions has increased significantly, accompanied by substantially extended in-orbit residence
durations for astronauts. Consequently, the impact of microorganisms on crew health, space
station environments, and facility integrity has become increasingly prominent, rendering
microbial activities in space a critical factor influencing mission success. The unique space
environment disrupts human microbiome homeostasis, directly correlating with multi-system
functional impairments, while microbial mutation and contamination in space pose additional
threats to astronaut health. Furthermore, certain microorganisms can induce severe corrosion of
spacecraft materials and equipment. Therefore, investigating microbial response patterns and
underlying mechanisms in space, developing novel and efficient detection platforms, establishing
microbial prevention and control technologies for spacecraft, and accelerating the exploitation of
space microbial resources are of paramount importance for ensuring the success of future
deep-space exploration missions. This review systematically summarizes significant advances in
space microbiology research achieved by China during the 14th Five-Year Plan period,
encompassing microbial detection, spacecraft microbial prevention and control, and microbial
resource utilization, aiming to provide references for future microbial prevention, control, and

utilization in space.
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space station.
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