
 

    
 

 

The Helmholtz Space Life Sciences Research School (SpaceLife) at the German 
Aerospace Center, Institute of Aerospace Medicine, funded by the German Helmholtz 
Association, offers 
 
1 PhD Scholarship (M/F) in Space Life Sciences 
for 3 years 

 

Application Deadline: 30.11.2014 Start Date: 01.01.2015 
 

Research Area 
Astrobiology / Microbiology 
 

Job Specification 
The Helmholtz Space Life Sciences Research School (SpaceLife) offers a comprehensive and interdisciplinary training for 
doctoral students from different fields. Students from any country can participate in the three-year program. Project 
language is English.  
The scientific training is provided in cooperation with several German universities (Aachen, Berlin, Bonn, Erlangen-
Nürnberg, Kiel, Köln, DSHS Köln, Magdeburg, Marburg, München, Regensburg) in a superb and vibrant research 
environment with state of the art facilities and cutting edge research projects. Students will learn to develop integrated 
concepts to solve health issues in human spaceflight and in related disease patterns on Earth, and to further explore the 
requirements for life in extreme environments, enabling a better understanding of the ecosystem Earth and the search 
for life on other planets in unmanned and manned missions.  
Prospective student will join the Astrobiology Research Group and the interdisciplinary context of the program 
facilitates interactions with other research groups and fosters the ability of cross-frontier thinking. Laboratory work is 
supplemented by lectures, a students’ workshop, journal clubs, elective courses, soft skills training, exchanges with 
partner universities or partner organizations, and participation in national or international conferences. 
For further information and for application, please refer to  
 

http://www.dlr.de/me/SpaceLife 
 

We offer 
- a PhD scholarship paid according to the rules of the German Research Foundation (DFG) 
- a top-level research environment  
- a periodic research report system  
- efficient supervision by a team of two supervisors and a mentor 
- an interdisciplinary training program  
- intensive courses in soft skills  
- stays at labs at the partner institutions or abroad 
- Cologne –a lively city with a vibrant cultural scene, successful scientific centers of innovation and dynamic business 

activities 
 

 

We expect 
- study in any Life Science related to the research topic (e.g. biology, biochemistry, biotechnology, microbiology) 

finished with high marks and a Diploma or Master degree that qualifies for starting a PhD study in Germany. 
Candidates who are about to earn their degree are welcome to apply. 

- fluently spoken and written English is essential 
- basic laboratory experience (dependent on research topic) 
- strong interest in Space Life Sciences 
- high motivation and dedication for scientific working 
- ability to work creatively in a multidisciplinary team 
- knowledge of standard word processing and spreadsheet software 
 

 
It is advantageous to have… 
- experience with database management and statistical software 
- ability using biomedical literature databases 
- basic knowledge in German for daily life in Germany 
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Topic of Doctoral 
Thesis 

Resistance of Bacillus subtilis biofilms under extreme environmental and 
extraterrestrial conditions – implications for the search of microbial life on other 
planetary bodies 

DLR supervisor Dr. Ralf Möller, e-mail: ralf.moeller@dlr.de 

Abstract 

Biofilms are cellular communities of sessile microorganisms that are held together by an extracellular matrix, 
containing exopolysaccharides, proteins and even nucleic acids. The ability of microorganisms to form a 
biofilm can be advantageous because the individual cells are protected from environmental fluctuations. 
Bacteria residing in a biofilm can be considered as biominers because the cells tightly interact and come in 
close proximity to the solid surface from which they can gather nutrients (Halan et al., 2012). An attractive 
organism in which to identify, and investigate the function of genes that are involved in biofilm formation is 
the Gram-positive, spore-forming soil bacterium Bacillus subtilis. In contrast to laboratory isolates of B. 
subtilis, undomesticated wild-type strains can form robust and architecturally more complex biofilms both at 
liquid/air interfaces and on solid surfaces (Fig. 1). Biofilms are usually composed of multiple cellular layers. 
Therefore, it is safe to assume that depending on the position of individual cells within the biofilm their 
susceptibility to DNA-damaging radiation is different. However, bacteria residing in the biofilm entity are 
certainly much better protected against physico-chemical factors than single cells. B. subtilis is highly 
amenable to genetic manipulation because a plethora of powerful molecular biological techniques have 
been developed in the past. Moreover, the bacterium has served for decades as a model organism in 
numerous Astrobiology and Planetary Protection studies. A wealth of tools exists for studying extraterrestrial 
and spaceflight conditions on survival of B. subtilis (microgravity, ultrahigh vacuum, different qualities of UV 
and ionizing radiation). An extended knowledge about how multicellularity is influenced by extraterrestrial 
conditions would be relevant in terms of planetary protection (microbial survival, propagation and 
transmission of genetic information). Also it should be kept in mind that various spaceflight conditions such 
as microgravity and galactic cosmic radiation are known to induce physiological changes that in turn affect 
biofilm formation and architecture, resistance to disinfectants and antibiotics.  

The aim of the PhD thesis project is to understand the effects of different spaceflight-relevant conditions on 
formation, stability and resistance of B. subtilis biofilms and their implications for astrobiological, 
environmental and further applied questions. The PhD thesis will be focused on the physiological and 
molecular mechanisms by which biofilms respond to simulated space an planetary conditions, e.g., 
desiccation, microgravity, ultrahigh vacuum, extreme temperature fluctuations, different qualities of UV and 
ionizing radiation. 

   
Fig. 1 Biofilm formed by the undomesticated 
B. subtilis strain NCIB3610 that has developed 
on rich medium (Diethmaier et al., 2011). 

Fig. 2 Omics approaches (e.g., transcriptome 
and proteome analyses) to study the response 
of B. subtilis biofilms to spaceflight conditions. 

Fig. 3 Fluorescence microscopical analyses to 
study the impact of spaceflight conditions on 
biofilm formation. Differentiating cells are 
labeled by a white arrow.  
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