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THE MOBILISATSIA EXPERIENCE 
 

 
Background 

The hazards of long-duration manned space flight are real. In order to participate effectively in long duration 
orbital missions or to continue the exploration of space, the health of the astronaut must be secured. There is 
mounting evidence that changes in the immune response of an astronaut in short-term flights, resemble 
those occurring after acute stress, while the changes during long-term flights resemble those caused by 
chronic stress. This blunting of the immune system occurs concomitant with a relative increase in microbial 
contamination in the space cabin environment. Such a combination of events results in an increased 
probability of in-flight infectious events. 
 
Micro-organisms are subject to a genetic evolution, which may lead to the capacity to colonize new 
environments and to cause infections. Central players in this evolutionary process are mobile genetic 
elements. They help to mobilize and reorganize genes, be it within a given genome (intragenomic mobility) 
or between bacterial cells (intercellular mobility). Hence, the processes of genetic exchange can mobilize 
genetic elements between bacterial strains, and therefore play a role in determining the infectious potential. 
The specific confined environment and space-flight related factors (such as microgravity and cosmic 
radiation) may increase the frequency in which mobile genetic elements are exchanged between micro 
organisms. 
 
Objectives 
The aim of the Mobilisatsia experiment was to promote microbial gene transfer under space flight conditions 
during a short-term experiment conducted aboard the International Space Station (ISS). The efficiency of the 
gene exchange process was compared with a synchronously performed ground control experiment. An 
experiment was carried out with well-characterized Gram-negative reference strains and one experiment was 
done with Gram-positive reference strains. 
 
Principal Results 
 Study of microbial gene transfer under space flight 

conditions was done using the RECOMB-K: 
bioreactor with 3 compartments each containing a 
culture of a test strain. At certain intervals the contents 
of chamber 1 and 2 were added to the chamber 3 
allowing exchange of mobile genetic elements 
between the microorganisms. 
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Study of microbial gene transfer under space flight 
conditions was done using the RECOMB-K: bioreactor
with 3 compartments each containing a culture of a test 

strain. At certain intervals the contents of chamber 1 and 
2 were added to the chamber 3 allowing exchange of 

mobile genetic elements between the microorganisms.
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During the space flight, the experiment was packed in the 
BIOCONT container, which was used for transportation and 
incubation of the RECOMB-K bioreactors. 

The bioreactors were packed and sent under cooled conditions to the ISS. The experimental manipulations 
by the responsible astronaut were limited to the mixing of the different micro organisms in the two RECOMB-
K reactors. The reactors were incubated at 30 °C for a fixed period of time and afterwards stored at 4 °C until 
retrieval to earth. The analyses were done in laboratories at SCK•CEN and at the Catholic University of 
Louvain (UCL). It was observed that the exchange of genetic information between the Gram-positive 
bacterial strains was at least a factor 10 more efficient in the space flight experiment than in the synchronous 
executed ground control experiment. For the Gram-negative bacteria, no significant differences could be 
observed between space flight and ground control. 
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Schematic overview of the microbial gene transfer in the Gram negative reference strains used 
in the Mobilisatsia experiment. The rectangles refer to the reference strains. The green and blue 

circles indicate the two different mobile genetic elements (RP4 and pMOL222) that can be 
exchanged. Upon mixing of the three microbial species, genetic material can be exchanged, each 

with its specific efficiency. 

Conclusions and perspectives 
The experiment indicates that micro organisms exchange genetic information under space flight conditions at 
least as efficient as on earth. Hence, it is envisioned that micro organisms may acquire new features under 
space flight conditions allowing them to colonize new environments and cause infections. This aspect is 
under scrutiny in follow-up projects in collaboration with the European Space Agency (ESA). 
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