Spectroscopy and time-resolved microscopy study of endogenous fluorescence in marine algae Dunalliela
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Algae are aquatic organisms playing a key role in photosynthesis. In addition to their ecological roles as oxygen producers and as the food base for almost all aquatic life, algae are economically important as a source of crude oil, as well as sources of food and a number of pharmaceutical and industrial products. Deep understanding of algal cell response is essential to predict how ecosystems may be affected by the climate change and other human activities. 


Our aim was to examine endogenous fluorescence (autofluorescence) by spectroscopy and microscopy methods and monitor cell behavioural changes under influence of stressors (salinity, heavy metals) for ecotoxic risk assessment in aquatic environment and bioremediation. We have chosen a marine alga Dunalliela [1], unicellular green algae, used extensively as model organisms for various research areas, as well as for mass culture, for these studies. We have previously demonstrated application of fluorescence spectroscopy and microscopy tools to record endogenous fluorescence in Chlorella algae [2], as well as its potential to be employed as a biosensing tool [3]. 


Non-invasive monitoring of processes underlying metabolic changes in living cells in their real environmental conditions is a prerequisite for understanding their pathophysiological changes. Among the brightest endogenous fluorophores inside biological tissue are chlorophylls in plants and NADP(H) and flavins in mitochondria. These molecules are the main electron donors and acceptors in the biochemical processes such as photosynthesis, or oxidative phosphorylation. Changes in autofluorescence thus reflect metabolic modifications in the living organism. We tested a possibility to record spectrally- and time-resolved autofluorescence in Dunalliela algae. Our first experiments tested the feasibility to evaluate the properties of endogenous fluorescence in these algae.
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Fig. 1. Laser scanning confocal microscopy imaging of Dunalliela algae, exc. 458nm, green spectral region 480-520nm (left), red spectral region 620-680nm (middle) and transmission image (right), scale 20 µm.
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