IDEA 221

Exploitation of valuable products from photosynthetic microorganisms from polar regions

Polar habitats seem to offer promising opportunities for the isolation of novel
microorganisms and relative associated products. Many cold tolerant microorganisms, such as
psychrophiles and psychrotrophs (including different group of bacteria and cyanobacteria) are
known to remain viable in a state of cryo-preservation, and require long incubation periods to
resume their metabolic activity. Their cellular components are well preserved as they seem to
remain in a deep “anabiosis” (Hoover 1999). Moreover, the availability of low amount of inorganic
compounds (N and K) to the living cells, is responsible for nutrient stressed state of these
microorganisms, forcing them to remain in a dormant state. The polar species provide evidence for
adaptive evolutionary change and deserve an intensified study to better understand the mechanisms
by which they adapt to extreme cold temperatures encountered in Arctic and Antarctic regions.

Much attention will be given to study the groups of phototrophs, the Antarctic cyanobacteria
and algae, isolated from this environment. A better understanding of physiological and biochemical
processes of these species that belong to cyanophyceae and chlorophyceae, can help to exploit
valuable products such as bioactive compounds of pharmaceutical importance, fine chemicals such
as pigments and enzymes that work at low temperatures, used in food processing and medical
applications. Moreover these studies in the cryosphere can offer potential resources and clues to
understand better the existence of ice bound microorganisms beyond Earth (Mars).

The present proposal is aimed at:

-To capitalise data from the existing program of PNRA, on monitoring cyanobacterial toxins
from Antarctic strains for pharmacological applications, and to intensify growth studies to work out
optimum condition for high productivity to extract valuable products.

-To develop in situ studies of growing selected microorganisms in controlled closed
photobioreactors, four month studies in these area under continuous light conditions (Polar summer
period), is equivalent to a 8-month study in dark/light culture period cycle, in the non polar regions.
Moreover the studies on the impact of high UV-B light due to ozone depletion, will be interesting to
understand the long term effects on the productivity of algae and cyanobacteria outdoors.

-To develop collaborative multidisciplinary research among different polar stations of Arctic
and Antarctic regions utilising the algal and cyanobacterial isolates, aiming at a co-ordinated large
scale approach through mutual communications and co-operations,

The studies on these forms of life can also furnish genetic materials for future studies on the
molecular level to produce novel enzymes, proteins and biochemicals. Moreover, the scientific
investigations in polar ecosystem and on cyanobacteria and algae, are important as they are highly
exposed to global environmental changes.

International collaborations:

1 Prof. Juttner, F., Limnological Institute, University of Zurich, Zurich Switzerland, will
extend his co-operation on studies related to enzyme inhibitors and characterization of bioactive
nature of the active metabolites.

2 Prof. Jiri Masoidek, studies related to photosynthetic fluorescence measurements and on
the production of secondary carotenoids from cyanobacteria and microalgae,

3 Prof. Paul Broady, University of Canterbury, Christchurch, New Zealand, an experienced
researcher of Antarctic cyanobacteria, will co-operate in the identification of new species of
cyanobacteria and studies related to easy methods of their cultivation.
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