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Abstract

Cyanobacteria contribute to the ecology of various marine environments, also for their sym-

bioses, since some of them are common hosts of sponges and ascidians. They are also

emerging as an important source of novel bioactive secondary metabolites in pharmacologi-

cal (as anticancer drugs) and biotechnological applications. In the present work we isolated

a cyanobacteria in a free-living state from leaves of the seagrass Posidonia oceanica

leaves. This newly collected strain was then cultivated under two laboratory conditions, and

then characterized by combining morphological observation and molecular studies based

on 16S rRNA gene sequences analysis. The strain showed 99% pairwise sequence identity

with Halomicronema metazoicum ITAC101, never isolated before as a free-living organ-

isms, but firstly described as an endosymbiont of the Mediterranean marine spongae Petro-

sia ficiformis, under the form of a filamentous strain. Further studies will investigate the

actual role of this cyanobacterium in the leaf stratum of P. oceanica leaves, given its demon-

strated ability to influence the vitality and the life cycle of other organisms. In fact, its newly

demonstrated free-living stage, described in this study, indicate that Phormidium-like cyano-

bacteria could play important roles in the ecology of benthic and planktonic communities.

Introduction

Cyanobacteria (Cyanoprokaryota/Cyanophyta) are the most ancient and dominant groups of

photoautotrophic/photosynthetic and Gram-negative organisms, which played a major role in

the evolution of the plant kingdom and Earth’s atmosphere. These organisms (blue-green

algae) are ubiquitous in nearly all ecosystems and found as unicellular or colonial species.

They resemble both bacteria and algae, exhibiting features linking them to both groups [1].

Cyanobacteria are characterized by widespread distribution in both aquatic and terrestrial eco-

systems, and they are disseminated in areas ranging from hot springs to the Arctic and

PLOS ONE | https://doi.org/10.1371/journal.pone.0204954 October 1, 2018 1 / 12

a1111111111

a1111111111

a1111111111

a1111111111

a1111111111

OPENACCESS

Citation: Ruocco N, Mutalipassi M, Pollio A,

Costantini S, Costantini M, Zupo V (2018) First

evidence of Halomicronema metazoicum

(Cyanobacteria) free-living on Posidonia oceanica

leaves. PLoS ONE 13(10): e0204954. https://doi.

org/10.1371/journal.pone.0204954

Editor: Silvia Mazzuca, Università della Calabria,

ITALY

Received: April 9, 2018

Accepted: September 16, 2018

Published: October 1, 2018

Copyright: © 2018 Ruocco et al. This is an open

access article distributed under the terms of the

Creative Commons Attribution License, which

permits unrestricted use, distribution, and

reproduction in any medium, provided the original

author and source are credited.

Data Availability Statement: All relevant data are

within the paper and its Supporting Information

files.

Funding: Nadia Ruocco was supported by a PhD

(PhD in Biology, University of Naples Federico II)

fellowship co-funded by the Stazione Zoologica

Anton Dohrn and Bio-Organic Chemistry Unit of the

Institute of Biomolecular Chemistry-CNR, Pozzuoli,

Naples. Mirko Mutalipassi was supported by an

Open University-SZN PhD fellowship. The funders

had no role in study design, data collection and

http://orcid.org/0000-0002-5521-5303
http://orcid.org/0000-0001-9766-8784
http://orcid.org/0000-0001-9766-8784
https://doi.org/10.1371/journal.pone.0204954
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0204954&domain=pdf&date_stamp=2018-10-01
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0204954&domain=pdf&date_stamp=2018-10-01
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0204954&domain=pdf&date_stamp=2018-10-01
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0204954&domain=pdf&date_stamp=2018-10-01
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0204954&domain=pdf&date_stamp=2018-10-01
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0204954&domain=pdf&date_stamp=2018-10-01
https://doi.org/10.1371/journal.pone.0204954
https://doi.org/10.1371/journal.pone.0204954
http://creativecommons.org/licenses/by/4.0/



