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Summary 
Bacillus cereus sensu latu is a group of genetically closely related bacteria which includes 
B. cereus, B. anthracis and B. thuringiensis. They are spore-forming gram-positive bacteria, 
living in several different ecological niches, some strains can be pathogenic, B. thuringiensis 
is known for its pathogenicity against Lepidoptera and it is used as natural insecticide. B. 
cereus is responsible for food poisoning linked to toxin production. Moreover, B. cereus can 
also be responsible for more severe infections, called ‘anthrax-like’ diseases. B. anthracis 
is responsible for lethal animal and human infections, strains of B. anthracis cause lethal 
gastrointestinal, skin and systemic infections. Furthermore, these strains are monitored for 
their potential use as biological weapons. Bacillus spp. are mainly soil inhabitants, but they 
can persist in diverse environments and in harsh conditions because of spore production. 
Since their peculiar structural arrangement, spores can survive to conditions not compatible 
with vegetative bacteria. Consequently, they are resistant to many classical sterilization 
methods used in different fields. Of note, it is reported that many Bacillus species are present 
in the microbiota of the International Space Station (ISS) and that they are evolving on it, 
arising concerns for astronauts’ health. To date, microbiological studies of interest to space 
exploration have focused on finding life forms capable of surviving a wide range of stresses, 
such as extreme temperatures, vacuum and lethal doses of UV and ionising radiation 
simulating cosmic radiation, or conditions simulated on the surface of Mars. However, there 
are no studies investigating the natural evolution of microorganisms in a confined 
environment, simulating the real interaction between microorganisms. It is of great 
importance to study strains common to both terrestrial and space environments, including 
pathogenic and/or technophilic species capable of causing human infections or damaging 
equipment in space bases. The project aims to evaluate the genomic evolution and 
pathogenic capacity of Bacillus cereus under conditions of altered gravity, controlled 
atmosphere and irradiation. Preliminary results have shown that, in the presence of chronic 
gamma radiation in a terrestrial environment, B. cereus undergoes profound genomic 
changes. 
Chemical and physical methods, or a combination thereof, are currently used to inactivate 
spores, but unfortunately, they are not always effective or suitable for use in environments 
such as Space Stations. Given the importance of finding an effective and safe 
decontamination method, the aim of this project is to test and analyse the antimicrobial and 
sporicidal activity of synthetic peptides, safe and compatible with the substrate, 
environmentally friendly and non-toxic to humans. The physiology of spore production in 
three Bacillus species under space conditions will be evaluated and antimicrobial peptides 
will be tested in these species. The toxicity of these antimicrobials will firstly be assessed in 
Saccharomyces cerevisiae, a model organism for eukaryotic cells that was validated by our 
previous research. 
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