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Research Progress on the Mechanism of Radiation Tolerance of a Tardigrade

WEI Yirui, LI Lei*, ZHANG Lingqgiang*
(Academy of Military Medical Sciences, Academy of Military Sciences, Beijing 102206, China)

Abstract Space radiation damage is a critical medical issue that constrains human deep-space exploration
and long-term on-orbit residence. In various nuclear-related work environments, ultra-high radiation poses a severe
hazard to human, and a substantial threat to personnel health and safety. Tardigrades, as unique multicellular organ-
isms, have attracted considerable attention in biological research for their exceptional stress resistance. This review fo-
cuses on the radiation tolerance characteristics of tardigrades, detailing the latest progress in the research on the ultra-
high radiation tolerance mechanism of tardigrades, as well as its significance and potential application value in fields
such as biomedicine and radiation protection.
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Fig.1 Micrograph of Hypsibius henanensis
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Fig.2 The classification of differentially expressed genes in Hypsibius henanensis after radiation
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A: the L-DOPA metabolic pathway in Hypsibius henanensis. B: the L-DOPA metabolic pathway in Homo sapiens. C: Hypsibius henanensis synthesizes

betalains to scavenge ROS in response to radiation protection effects through the horizontal transfer gene DODA from Bdellovibrionota.
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Fig.3 Comparison of L-DOPA metabolic pathways between Hypsibius henanensis and Homo sapiens (modified from reference [9])
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Fig.4 Tardigrade-specific protein TRID1 mediates liquid-liquid phase separation to improve the efficiency
of DNA double-strand breaks damage repair in response to radiation (modified from reference [9])
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Fig.5 The non-tardigrade-specific proteins BCS1 and NDUFBS enhance the regeneration of NAD*

in response to radiation (modified from reference [9])
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