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Abstract

Only two vascular plant species are able to survive in Antarctica which has the most extreme and
challenging conditions on Earth: Antarctica hair grass (Deschampsia antarctica) and Antarctic pearlwort
(Colobanthus quitensis).These extremophile plants survive under harsh conditions like extremely low
temperatures, insufficient nutrients, drought and ultraviolet (UV) radiation through their many unique
adaptations and mechanisms.Studies have shown that one of these two species, Deschampsia antarctica,
has developed a multi-layered and unique mechanism to withstand the extreme conditions of Antarctica.
The most important of these is the prevention of ice crystal formation and protection of the cell through
the secretion of antifreeze proteins (AFP) into the extracellular region (apoplast) against frost and cold.
In addition, the plant shows tolerance to increased UVB radiation due to the thinning of the ozone layer
by developing antioxidant systems based on enzymatic processes and phenolic compounds. These mecha-
nisms work simultaneously and in conjunction with each other to enable the plant to survive in the harsh
conditions of Antarctica.The adaptation of Antarctic plants to conditions such as low temperatures, high
UVB radiation,drought and nutrient scarcity which are also found in space environments makes these
species important biological models for space research. This study constitutes a conceptual proposal that
evaluates the potential for adapting Antarctic plants to biological systems in space environments through
literature review and comparative analysis methods. Antifreeze proteins that can be obtained from Antarc-
tic plants have significant potential for growing plants in space, long-term storage of biological samples,
and food safety for astronauts. These proteins can be used in numerous biotechnological applications,
such as reducing cell damage during seed and cell freezing-thawing processes, supporting plant growth
at low temperatures, and limiting biological damage caused by radiation.Consequently, considering the
adaptations developed by plants, Antarctic plants are thought to have significant potential as a resource
for studies conducted in the fields of space biology and astrobiotechnology. However, a review of the liter-
ature reveals no studies directly linking the adaptations developed by D. antarctica to space biology. Our
study highlights this gap and provides a guiding framework for future research. In this context, increasing
experimental studies and investigations on Antarctic plants could make important contributions to the
development of sustainable agricultural systems and biological life support systems in space.



