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Short Term Scientific Mission (STSM)
Characterization and re-evaluation of selected
Pseudanabaenaceae and Leptolyngbyaceae strains using
polyphasic approach
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The purpose of this STSM was characterization and re-evaluation of selected
Pseudanabaenaceae and Leptolyngbyaceae strains using the modern polyphasic approach. In
the present study we have characterized 9 new strains of Pseudanabaena isolated from Polar
Regions, and we made re-evaluation of 15 selected members of Pseudanabaenaceae and
Leptolyngbyaceae families present in culture collections, on the basis of combined molecular
and cytomorphological markers. The results from the molecular evaluation of the selected
strains were carefully compared with the performed morphological analyses, ultrastructure and
the present information from ecology. The final goal was to examine whether the current system
for classification of Pseudanabaenaceae and Leptolyngbyaceae match phylogenetic evidence
and reflects evolutionary relationships.

Methodology
The complex work of morphological analyses, ultrastructure evaluation and use of molecular
sequencing were the main methodological approaches in the study.
24 strains isolated from Polar Regions, or obtained from culture collections were carefully
examined. The genomic DNA from the unialgal strains was isolated according to the modified
protocol of Yilmaz et al. (2009). The 16S rRNA gene with the 16S-23S intergenetic segment as
well as the rpoC1 gene were amplified and sequenced. The phylogenic trees were constructed
by using the statistical method Maximum Likelihood, with Bootstrap support based on running
1000 replicates, using the Mega 6 software package.

Results
Our results showed not a perfect match between the morphological groups and the clusters
from the phylogenic tree. However, in spite of the simplicity of these organisms, some
morphological characters were present and recognizable for the phylogenic clusters, which
supported the idea that these clusters are possible to be characterized morphologically, so the
users of this system can utilize them for distinction.
Our results confirmed that the molecular evaluation of the selected strains more or less
coincide with some morphological characters of the species, but unfortunately it seems that
some other markers which are not that distinct and recognizable are more important for the
taxonomic classification instead of the proposed ones. On the basis of our research we suggest
that the presence of aerotopes, the morphology of the apical cell and the motility should be the
most important morphological criteria for taxonomic classification of these groups. Contrary, as it
seems, the criteria like cell shape, variability of cell length, width of the trichomes and presence
of sheaths should not be considered as crucial markers for separation of the taxa in the
Pseudanabaenaceae and Leptolyngbyaceae families.

Highlights
We find the results of our work quite progressive because of combining different criteria and
because of the coincidences between some phenotypes and morphological groups with the
clusters derived from molecular sequencing.
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