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Cyanobacteria are oxygenic photosynthetic bacteria that occur naturally in fresh, brackish, and marine waters, and terrestrial environments. Apart from their function as primary producers, cyanobacteria are now a worldwide problem because they form massive blooms that might hamper fish production. The dominance of cyanobacteria in a water body is indicative of water quality degradation, since cyanobacteria are associated with food-web disturbances, oxygen depletion and fish mortality; and they have adverse eﬀects on human health and on ecosystem services in general. 

Pseudanabaenales are traditionally conceived as morphologically simple thin filamentous cyanobacteria with very short up to long filaments formed by barrel-shaped cells with parietal thylakoids and aerotopes. However, current data confirmed the presence of unicellular types. Pseudanabaenales were found worldwide, from the tropics to polar areas, in various environments, such as freshwater, terrestrial, and marine ecosystems. The strains included in the Pseudanabaenales have a different number of cells in filaments, which is probably clade-specific. The adjacent cells in filaments are either directly connected, or an unknown electron-dense beam-like structure is seen by transmission electron microscopy. 

Cell junctions containing pores were identified in many thicker filamentous cyanobacteria. In these, the lower carbon uptake and the lower photosynthetic rate were measured in mutants with disabled pore proteins, documenting the evolutionary advantage of filamentous cyanobacteria. However, the detailed morphology of cell connections in very thin filamentous cyanobacteria is unknown. Published results implied the presence of some cell connection, but its nature is unclear. The latest electron microscopic methods must be used to resolve the morphology on the nanometre scale.

Our aim is to understand the physiological and morphological features of Pseudanabaenales. To carry out, microscopic identification will be done on the Olympus BX53-RFAA microscope equipped with Olympus DP74 camera and photographed at Faculty of Fishery and Protection Water, University of South Bohemia in Ceske Budejovice. Microscopic observation will be done by spreading culture on glass slides. Sample will be covered with glass cover slip and observed under low (100X) and high power (1000X) magnification of compound light microscope. The cell shape and size will be observed, measured, and documented as microphotograph. All taxa will be identified to genus and species level using established cyanobacterial taxonomic keys. After that, morphological features of cell connection in Pseudanabaenales will be tested as following: the harvested cells from the liquid culture will be rapidly frozen with liquid nitrogen under high pressure, followed by freeze substitution by acetone. After the ultrathin sectioning method, samples will be stained with uranyl acetate and observed by transmission electron microscopy (Jeol JEM 2100). The pictures will be evaluated individually, or 3D reconstruction from stacked images will be done using cellSens (Olympus).
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