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Antarctica is one of the most difficult environments to be colonised by living organisms, because of the great variability 
in many factors, above all temperature, light, and salinity. As a consequence, the organisms inhabiting Antarctica have 
evolved several diverse strategies, which make them interesting subjects for studies. 
The aim of this research is the study of the adaptive responses of the green marine microalga Koliella antarctica 
Andreoli et al. when it is maintained in a culture medium with 0.2 ‰ salinity under long-lasting darkness (60 days) 
(K0D). These represent very different conditions, if one compares them with the natural environment of the alga, whose 
main characteristics have been reproduced for laboratory culturing for many years (34 ‰ salinity, 20 µmol m-2 s-1 
irradiance, 5±1 °C).  
K. antarctica has been cultured: 1) with 0.2 ‰ salinity in light conditions to tentatively verify the hypothesis that the 
alga was derived from freshwater and that it had only later colonised the Antarctic marine environment; 2) under long-
lasting dark conditions to evaluate if the fine adaptive ability of the photosysnthetic apparatus, which was previously 
observed in the same alga cultured in darkness under 34 ‰ salinity (K34D), was also present in K. antarctica maintained 
in freshwater. 
Research has been developed through the comparison with: 1) K. antarctica grown with the same salinity (0.2 ‰) in 
light conditions (20 µmol m-2 s-1), considered as control; 2) K. antarctica grown with 34 ‰ salinity, in both light and 
dark conditions. 
At variable dark intervals, samples were collected for micro- and submicroscopic observations, for spectrophotometric 
determinations of photosynthetic pigments, and for single-cell microspectrofluorimetric in vivo analyses. At the end of 
experiment (60 days darkness), a TUNEL test was performed to show possible DNA fragmentation.  
Results have shown that the K0D is not able to carry out an effective adaptive response of the chloroplast to prolonged 
darkness, differently from previous observations in K34D, which instead re-organised the organelle into a "chloro-
chromo-etioplast". Indeed, in K0D only an incipient attempt of adaptation was observed, which, however, appeared to 
never complete. Finally, the low salinity and dark culturing conditions triggered in K0D cells a degenerative process, 
which recalled several distinctive aspects of the programmed cell death, a process that has recently been reported to be 
possible also in some unicellular plant organisms (Segovia et al. 2003). The meaning of the responses observed in K0D 
is discussed in relation to the hypotheses about the freshwater origin of the alga. 
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