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One page summary of Integration of Dsup in N. oceanica 

Since the first man-made object landed on Mars, the amount of Mars-directed spaceflight has only increased every year. 

In total, 48 missions have been sent towards our red neighbor, and both NASA, China and SpaceX now plan to realize 

the first manned mission to Mars within the next decade. However, a manned mission to Mars requires new technology, 

including a hardy and cultivable food source for the crew, which would be an economical and advantageous invention.  

Among many crops, the benefits of microalgae farming are many, under the space limited conditions found on a 

Martian base. Algae can be grown in small tanks under artificial light, they grow fast and everything about the algae can 

be eaten. Furthermore, algae cover a wide range of our necessary nutritional intake. They may contain vitamins, 

essential fatty and amino acids as well as a lot of proteins and carbohydrates. 

However, Mars is an incredibly harsh place to grow crops, even under shielded conditions, due to the large amount of 

ionizing radiation received from space, which is very harmful to the DNA of plant cells. 

The Damage Suppressor Protein (Dsup), identified in the tardigrade R. varieornatus, has shown to reduce the effects of 

such harmful radiation in human and plant cell cultures, by binding to the DNA and hereby shielding it from the 

radiation. 

This project will thus explore the prospect of an algae with a high tolerance to radiation, by letting the algae 

Nannochloropsis oceanica express the Dsup gene. 

To test this hypothesis, an experiment was planned, in which the Dsup gene gets integrated in the genome of N. 

oceanica, via electroporation, and later exposed to ionising radiation, to test its resistance, compared to non-transgenic 

N. oceanica. 

To do this, a DNA construct, containing a number of different genes that together will create a successful gene 

integration of Dsup in N. oceanica, was constructed, based closely on an already successfully tested DNA construct 

from Poliner et al. (2020). 

The experiment and DNA construct are closely based on the latest knowledge and experiments in the field of genetic 

engineering and are thus the most concrete results of my research so fare, even though the experiment has not been done 

in practice yet.  

However, after the experiment, I expect to have found out whether the above method has succeeded in integrating the 

active form of Dsup into the genus of N. oceanica or not. 

Regardless of the outcome, the experiment calls for further research. 

If the experiment fails to show an increased tolerance to radiation in the transgenic alga, the further research will lead to 

a better understanding and nuance of the already established knowledge in the field of genetic engineering, as the 

experiment is thoroughly based on this. 

If, on the other hand, the algae show an increased tolerance to radiation, it will be obvious to continue working with this 

method. It will be relevant to reconstruct the experiment and make further measurements on the cell damage reduction. 

I believe that it will be extremely relevant to use this research in collaboration with space organizations such as NASA 

and SpaceX, as it will be possible to test the algae on its ability to produce enough nutrients and resist IR under 

Marsbase conditions, for further development of a stable food source on Mars. 


