
With a mission to Mars and a permanent base 

on the moon as the ultimate dream, space 

travel is continually pushing back the frontiers. 

But long space missions present great 

challenges for science, for example in the field 

of microbiology. Together with the European 

Space Agency (ESA), SCK•CEN is studying 

the effects of space travel conditions on the 

behaviour of bacteria. In 2009 the SCK•CEN 

experts completed four innovative research 

projects at the cutting edge of microbiology, 

radiation sciences and space travel.

Waste recycling in space
A space mission to Mars would take around three 

years: it would be impossible to take enough 

drinkable water and food for such a journey.  

The purification of waste water and the recycling  

of waste into food in a closed system such as  

a space station is a must. Together with ESA and 

other European partners, SCK•CEN is working 

on biological solutions for recycling water and 

producing food. Last year in Barcelona a first pilot 

project was set up for MELiSSA (Micro-Ecological 

Life Support Alternative), a high technology 

biological waste recycling system for space 

missions developed by ESA together with various 

research centres in Belgium and outside. SCK•CEN is 

participating in many studies and tests that should 

help the further development of this system.

MELiSSA bacteria in the ISS
The bacteria in the MELiSSA system break down 

organic material to CO2 and minerals, which in turn 

form food for plants and micro-algae. These last 

two can produce oxygen by photosynthesis and are 

also a source of food. Together with the Université 

de Mons (UMons), the SCK•CEN experts investigated 

whether one of the MELiSSA bacteria could fulfil  

its breakdown role in space, where they are exposed 

to increased cosmic radiation and weightlessness. 

Experimental packages of the bacterium were  

sent to the International Space Station (ISS).  

After their return they were examined in detail.  

In laboratories on the ground, researchers decoded 

the DNA and proteins of the same bacterium.  

In order to investigate the effects of cosmic 

radiation, the bacterium was exposed to different 

radiation sources in special test apparatus. They 

were also cultured under continual rotation in order 

to imitate weightlessness and study the effects of it. 

Micropollutants and bacteria
The effects of micropollutants on MELiSSA 

bacteria were also studied, in cooperation with 

the Universiteit Gent (UGent) and VITO (the Flemish 

Institution for Technological Research – Vlaamse	

Instelling	voor	Technologisch	Onderzoek). The 

researchers looked at the effects of a number of 

common micropollutants such as a contraceptive 

agent, a biocide and a painkiller. These 

micropollutants accumulate in the waste recycling 

system and can thus affect the behaviour of the 

bacteria. The microbial ecology of one specific 

bacterium was charted, and it was demonstrated 

that it can withstand the expected quantities  

of biocides. 

Are bacteria  

more dangerous in space?

Research at the cutting edge of microbiology, radiation sciences and space travel
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  Space travel is still struggling with great scientific questions. 

Understanding the effect of weightlessness and cosmic radiation  

on the behaviour of bacteria in a space capsule will also  

determine the success of future space missions.    

Natalie Leys, Sarah Baatout  



Edible bacteria
Cyanobacteria or blue-green algae are an important 

source of food in future space missions. Spirulina  

is an example of an edible and nutritious bacterium 

that contains many vitamins and minerals. In 

space, cosmic radiation can affect the DNA and 

metabolism of a bacterium so that its nutritional 

value may change. Together with the Université 

de Liège (ULg), researchers of SCK•CEN analysed 

for the first time the genome of Spirulina. The 

effects of different types and doses of radiation 

were examined. In a subsequent examination, the 

research partners will study the conditions in which 

the bacterium best creates the essential amino 

acids needed. 

Protecting astronauts
In a closed atmosphere such as a space station or 

capsule, lots of bacteria are present. Because of the 

specific circumstances in such places, the virulence 

of bacteria can change, possibly leading to a higher 

risk for infectious diseases in astronauts. Together 

with the Vrije Universiteit Brussel (VUB), SCK•CEN 

investigated the effects of a low shearing stress, 

associated with weightlessness, on the common 

pathogenic bacterium, Pseudomonas.

The bacterium turned out to be more resistant  

to certain stress factors and produce a higher 

amount of certain virulence factors. The results  

of this and further research are also useful  

for medical applications on earth. For example,  

for the treatment of mucoviscidosis patients, 

for whom the Pseudomanas bacterium causes 

stubborn lung infections. In the lung mucus  

of muco patients conditions of low shearing  

stress occur too. By examining the behaviour  

of Pseudomanas under low shearing stress,  

the role of this factor in the infection process  

can be determined. Future research will 

demonstrate whether an increase of the shearing 

stress in the lung mucus of mucoviscidosis  

patients can reduce the virulence of Pseudomanas 

and raise its sensitivity to antibiotics.

All these research projects are part of a wider  

field of space travel research at SCK•CEN.  

It also focuses on the effects of cosmic radiation  

on plants and the health of the astronauts 

themselves.
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		 		The	MELiSSA	bacterium	Rhodospirillum rubrum	is	able	to	degrade	organic	matter	in	the	absence	of	oxygen	by	obtaining	energy	from	light.


	Pages from SCKCEN_highlights2009_WEB[1] 54
	Pages from SCKCEN_highlights2009_WEB[1] 55



