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Task Description:

Editor's Note (12/2/2013): Funding is for Dr. Mancinelli's participation as Co-Investigator on the German Aerospace
Center (DLR)’s Eu:CROPIS (Euglena with Combined Regenerative Organic-food Production In Space) mission and the
Principal Investigator of the nitrogen cycling portion of the mission, entitled “Elucidating The Nitrogen cycle of
Eu:CROPIS (Euglena: Combined Regenerative Organic-food Production In Space)”. 
The objective of the proposed study is to determine the effect of different gravity levels on the nitrogen cycle leveraging
experiments to be flown on DLR's Eu:CROPIS mission. This is of importance to NASA because The National Research
Council’s Plant and Microbial Biology Decadal Survey (2011) states that there is a need for understanding the role of
gravity on microbe-microbe interactions and microbe-plant interactions. The research proposed here will do just that.
Nitrogen is an essential element for life. It is present in all living systems, occurring in several important molecules
including proteins and nucleic acids. Without nitrogen life as we know it could not exits. Thus, the nitrogen cycle is
important to supporting life whether it is on Earth, in space, or on other planets or moons. Because only Earth has a 1 x g
environment understanding how the nitrogen cycle operates as a function of gravity is key to sustaining life off of Earth.
To change the gravity levels the spacecraft will be maneuvered (by spinning) to produce three different gravity regimes
during the courser of the mission. The three gravity regimes will be 0.01 x g - 0.1-x g (essentially microgravity); 0.16 x
g (Moon gravity); and 0.38 x g (Mars gravity). Each gravity regime will last for six months. Eu:CROPIS will be used in
reducing organic waste and in the development of efficient life support systems. Its core element is a microbiological
trickling filter of lava rock –the habitat of a multitude of microorganisms that purify and decontaminate water. The
development aims at a wet composting system that may be used in closed life support systems such as waste water
recovery. A key component of the system is the nitrogen cycle. So, modeling the nitrogen cycle of the system is
essential to understanding how the system functions. It will be the first time nitrogen-transformation reactions will be
measured as a function of gravity. NASA has an excellent opportunity to participate in the DLR’s Eu:CROPIS mission
that allows us to obtain data by leveraging their laboratory work and hardware at a fraction of what it would cost if
supported solely by NASA. 

  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:   

Task Progress: New project for FY2014. 
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