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A variety of microorganisms able to thrive at low temperatures has been isolated in
Antarctica. Some are specialised to live at very low temperatures (psychrophilic bacteria,
with optimal growth temperature <15°C), and some tolerate temperatures below 20°C
(psychrotolerant bacteria). Such bacteria are characterised by peculiar adaptative responses
at low temperatures, which are often very attractive from a biotechnological point of view.
The key to adaptations in response to low temperature is the activity of enzymes which
perform metabolic conversions. The analysis of enzymes in such microorganisms, and
comparison with homologous enzymes from mesophilic and thermophilic sources, can
provide insights for understanding adaptations of proteins to extreme temperatures.

The physiological and/or structural mechanisms of adaptation of enzymes with key
metabolic roles generate important industrial and commercial applications. For instance,
lipases are potentially useful in the low-temperature production of secondary chemical
compounds, in soaps and detergents, in the food industry and in the degradation of organic
matter, i.e. “bioremediation”.

Antarctic lipases are a class of enzymes currently under investigation. In fact, many
Antarctic isolates produce lipolytic enzymes, which display maximal activity when
hydrolysing esters of long-chain fatty acids, generating simpler substrates which can be
metabolised by the cells.

In the biological exploration of subglacial lakes, other studies will be aimed at the isolation
and taxonomic/biochemical characterisation of microorganisms possibly found in ice above
selected lakes, such as lake Concordia, with the final goal to reach the surface of lake
Vostok.

Within the IPY framework, it is desirable to establish coordination of these studies with
other proposals (i.e. University of Montana, USA; University of Liége, Belgium), thus
achieving the establishment of international collaborations.
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