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Introduction:  Biomolecules are the most unam-

biguous and information-rich of all known biosigna-
tures. The identification of biopolymers akin to DNA, 
RNA or proteins, would be difficult to refute as a suc-
cessful life detection experiment.  In the case of Mars, 
the search for biomolecules is inescapable, but few 
technological solutions exist for in situ identification. 

The Oxford Nanopore MinION is a novel, minia-
ture, off-the-shelf instrument capable of detecting bio-
logical polymers (DNA, RNA and proteins) without 
the need for amplification (i.e. the use of primers) 
and/or bulky sequencing equipment. 

The MinION determines the structure of a biopol-
ymer (such as the A, T, G, C sequence of DNA) by 
measuring changes in current across a membrane as 
the biopolymer passes through a protein nanopore. In 
contrast to traditional sequencing methods, prior 
knowledge of molecular structure or composition is not 
required.  

Due to the versatility and portability of the Min-
ION it has the potential to be used to conduct in situ 
field analysis of samples. These attributes make the 
MinION a prime candidate as an astrobiological life or 
biosignature detection instrument for planetary mis-
sions, such as Mars landers and icy world flybys. 

The MinION Experiment:  A proof-of-concept 
study is being performed to conduct in situ field analy-
sis and to determine the detection limit of biopolymers, 
including DNA and RNA, contained in samples from 
the hyperarid Atacama Desert, the Mojave Desert and 
the Dry Valleys of Antarctica. These samples contain 
one of the lowest biomass levels on Earth and repre-
sent excellent Mars analogs for ground truthing in-
strument performance.  

The results of this study will be used to establish 
measurement and instrument requirements needed for 
implementation of MinION technology on future 
NASA missions. By identifying the structure and pos-
sible survival strategies of the microbial communities 
in these extreme ecosystems, which may provide an 
analog of conditions on other worlds, a better under-
standing will be obtained about the conceivable adap-
tations and evolution of life beyond Earth. By testing 
of the MinION in analog settings this work will also 
assist in the development of tools for monitoring the 
adaptation of organisms in other planetary or space 
environments. 

The MinION has been tested in the hyperarid core 
of the Atacama Desert at a field site located in the 
Yungay region. Preliminary results show that the Min-
ION can detect DNA in halite samples from the hyper 
arid Atacama Desert. Endolithic communities contain-
ing cyanobacteria (Halothece) and associated hetero-
trophic bacteria in the halite deposits have already 
been characterized [1, 2]. The results obtained by pro-
cessing the Atacama halite deposit will be discussed in 
the context of comparison to the previously described 
results obtained by traditions methods (PCR amplifica-
tion of 16S rRNA genes) [2]. 

 

 
Figure 1. MinION in a halite field at the Yungay site 
in the Atacama Desert, Chile.  
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