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UTILIZATION OF RADIORESISTANT MICROORGANISMS SUCH AS RAMAZZOTTIUS
VARIEORNATUS, BACILLUS SUBTILIS, DEINOCOCCUS SPP. IN DEEP SPACE MISSIONS

Abstract

Ionizing radiation is one of the challenges encountered during deep space exploration and causes DNA
damage and the formation of reactive oxygen species. Exposure to radiation increases risk of cancer,
cardiovasculer diseases, neurodegenerative disorders and other chronic conditions that astronauts might
face over life time. This study aims to associate the utilization of radiation-resistant microorganisms in
radiation protection for astronauth’s health and identify the gaps relevant to future researchs. A narrative
literature review was performed using major scientific databases comprising PubMed, Scopus and Web
of Science. Relevant studies were analyzed thematically and synthesized conceptually to identify major
movements and knowledge gaps. In this study examined radioresistant microorganisms were Ramazzottius
varieornatus, Bacillus subtilis(as well as its spores) and Deinococcus spp. Relevant studies were analyzed
under three main themes for dealing with ionizing radiation in deep spaces: gene transfer, radiation
shielding, and radioprotectives. Ramazzottius varieornatus, a tardigrad, has been studied mostly through
Dsup gene transfer into human cells or other living cells. Dsup transferred cells can suppress both single
and double-strand breaks. However, in neurons DSup promotes neurotoxicity, causes DNA damage, and
rearranges chromatin. It has been shown that expression of the pprI gene of Deinococcus radiodurans
can increase radioresistance in eukaryotic cells. The multi-layered dried cell palettes of Deinococcus
radiodurans provide sufficient protection from factors of interplanetary space and that the multi-layered
spores of Bacillus subtilis withstand a simulated Martian environment for more than 3000 hours. However,
limited radiation shielding data are available for deep space missions. Substances such as carotenoids,
metabolite extracts and Deinococcal exopolysaccharides produced from Deinococcus spp. can be utilised
as radioprotectors. Bacillus subtilis protects radiation-sensitive strains from radiation-induced damage
through biofilm formation and the release of antioxidant compounds in the environment. Collectively, the
findings indicate that radioresistant microorganisms can be used to manage radiation in space missions.
Cell pallets for radiation shielding can be used in the manufacture of materials such as goggles and
sleep capsules. These developments could protect astronauts health and extend the mission duration in
space. Further researchs are required on deep space missions and humans. Keywords: radioresistant-
microorganisms, deinococcus radiodurans, tardigrads, radioprotective.
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