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The completeness of biogeographical surveys of cyanobacteria is strongly 

constrained by several factors that include the comparability of datasets 

determined by different laboratories and the sensitivity of traditional 

microscopy methods, which are focused on the larger taxa. Additional 

factors limiting conventional large-scale biogeographic surveys may include 

time constraints and the requirement for high taxonomic expertise. Here, 

we report the results of a wide survey carried out in the framework of the 

project Eco-AlpsWater in 37 lakes and 23 river sites located throughout the 

Alps. Focus was on the determination of cyanobacteria in lake plankton, and 

lake and river biofilms, analysed using a common approach based on high 

throughput sequencing of 16S rRNA marker genes using MiSeq 

technologies. The three habitats, namely lake plankton, and lake and river 

biofilm, had a typical cyanobacterial composition, showing an extremely 

small number of shared amplicon sequence variants (ASVs) and classified 

genera. Furthermore, the analyses made it possible to deduce for the first 

time the distribution of toxigenic species in the Alps, such as Tychonema 

bourrellyi, a typical anatoxin-a (ATX) producer. The reliability of results was 

demonstrated by the high significant relationships between ATX and 

microcystins, and the DNA read abundances of their main producers. The 

taxonomic differences among habitats were also paralleled by differences 

observed for the main morpho-functional groups. The ecological 

significance of these differences was related to the main physiographic and 

environmental differences of the three aquatic habitats. Finally, the 

significance and limits implicit in the use of metabarcoding in ecological 

studies will be critically evaluated. 
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