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Determination of taxonomic placement of falsely-branched taxa in soils of San
Nicolas Island and reassessment of the Tolypothrichaceae

Natalie Soliman, Brian Jusko, and Jeffrey R. Johansen
Department of Biology, John Carroll University, University Heights, Ohio

Introduction

San Nicolas Island:

* One of the eight Channel Islands located off the coast of Southern California,
United States

 Contains over 35 different species of cyanobacteria from soil crusts, which are
communities of microorganisms that grow on the soil surface

* Molecular study of these cyanobacteria provides insights into the ecological

 The phylogenetic analysis based on 16S rRNA sequences (Fig. 2) showed clear
separation of the desert soil clade Tolypothrichaceae (top polygon, red circle)
and the aquatic/wet subaerial clades of Tolypothrichaceae (second polygon, blue
/yellow circles).

* The ecological signature of the expanded soil clade is very strong because all of
the strains were from desert crusts (Fig. 3).

and e\./olutionary processes that shape these unique organisms Fig. 1: Micrographs of a San Nicolas Island strain that has false-branching * The aquat.ic clade, when e?<panded, contains a rr.1ix of Dactylothamnos, Kryptosia,

Tolypothrichaceae: Tolypothrix, and Tolypothrichaceae cyanobacteria (Fig. 4).

* A well-characterized monophyletic lineage of non-attenuated, false-branching L Samamwonie * Molecular definition of cyanobacterial species has recently been achieved using a
heteropolar types containing the genera Spirirestis, Hassallia, Tolypothrix, _—f[i;' combination of phylogenetic analysis of aligned ITS regions as well as percent
Coleodesmium, and Rexia e mr————— dissimilarity of ITS sequences (Table 1).

T et e W15 G300 » Dissimilarities below about 3.0% can be taken as evidence that strains are in
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* Phylogeny of the 16S rRNA: o s g o strong evidence that strains are in different species. Dissimilarities between 3
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* Phylogeny of the 165-23S ITS (Internal Transcribed Spacer) region: ——Iiyt‘o.
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Anabaena flos-aquae 1tu31s11 AJ293102 O 03

genes in the ribosomal operon Fig. 2: Tolypothrichaceae tree with soil and aquatic groups collapsed in polygons

 Has become a popular target for molecular identification and phylogenetic
studies of bacteria because it contains variable regions that can be used for

Conclusion
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Rest of taxa

Rest of taxa

 Sequenced the 16S rRNA gene and associated ITS region for all species of
falsely-branching cyanobacteria in the soils of San Nicolas Island

 Compiled an alignment of the taxa currently assigned to Tolypothrichaceae,
including the sequences obtained from San Nicolas Island

 Completed phylogenetic analyses of the 16S rRNA gene and ITS region for the
strains of interest

* Interpreted these analyses and proposed taxonomic decisions regarding
taxonomic placement of our strains

clade Fig. 4: Expanded aquatic/subaerial clade Acknowledgements
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Table 1: Percent dissimilarity among ITS regions of Tolypothrichaceae. Taxa at top
are from soils, taxa in same highlighting are same species. Taxa in blue are aquatic.
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