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Physiological characterization of the dominant cyanobacterium, Phormidesmis priestleyi,
found in cryoconite harvested from Greenland
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Cryoconite particle is an aggregate of microorganism with a diameter of about 1mm found on glaciers around the world. It has
attracted attention as one of the factors that promote to acculturate melting of glaciers. Cyanobacteria are assumed to
participate in thus important to analyze properties of cyanobacteria which are dominant species of the particles in order to
elucidate biological characteristic of cryoconite. We are aiming to reveal the photosynthetic characteristics by the culture of
Phormidesmis priestleyi which in a dominant species cryoconite isolated from a glacier of Greenland. The microorganisms are
supposed to be exposed to dehydration stress on freezing of extracellular materials together with low temperature and
intracellular freezing. In this study, we compared the temperature dependence and the drought responses of various activities
of photosynthesis among P. priestleyi, Nostoc commune terrestrial cyanobacterium, Anabaena sp. PCC 7120 and Synechocystis
sp. PCC 6803. Comparison of the dry response, photosystem I (PS 1) reaction center, oxidation-reduction amount of P700,
PS T reaction center, to measure the quantum yield fluorometre emission spectrum of PS II about hydrated sample.
Temperature dependency of quantum yield of photosystem (PS1II) are compared by PAM chlorophyll fluorescence. Drought
response were compound by these of P700, PSII quantum yield and fluorescence emission spectra at 77K by hydrated
samples. After measurements, samples were allowed to dry and in the darkness on agar for one week, which was further
rehydration, and then similar measurements were performed to investigate the changes of various activities.

Temperature dependence of P, priestleyi whether with N. commune was found to be shifted to lower temperature compared to
other cyanobacteria. However, response to drought stress was similar to what of non-drought tolerance species of
Synechocystis sp. PCC 6803. It is suggested that cultured P. priestleyi can not tolerate dry condition which other terrestrial
cyanobacteria can tolerate.



