ARCHAEAL DIVERSITY AT SHALLOW HYDROTHERMAL SYSTEM OFF PANAREA (EOLIAN
ARCHIPELAGO, ITALY) ASREVEALED BY 16 SRDNA PCR-DGGE ANALYSIS
Valeria Lentini 1*, Concetta Gugliandolo 1 and Teresa Luciana Maugeri 1
1 Dip. di Biologia Animale ed Ecologia Marina, Universita di Messina,V.le F. Stagno d'Alcontres, 31, 98166 Messina, Italy -
vlentini@unime.it

Abstract

A molecular phylogenetic survey of occurring archaeal diversity at four different shallow hydrothermal vents was carried out by using
the 16S rDNA PCR-DGGE fingerprinting method. Most of retrieved archaeal sequences did not match with those of yet-described

Archaea, suggesting the presence of new archaeal genotypes.
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The shallow marine hydrothermal vents of the Eolian Islands in the Tyrrhenian
Sea are located in tectonically active areas and despite their accessibility, severa
aspects concerning microbia ecology of these ecosystems have been much less
investigated than those of deep-sea vents. Among Eolian Islands, thermal
springs and shallow hydrothermal vents of Vulcano are considered the “type
locality” of hyperthermophilic Archaea. Very few studies have been concerned
the microorganisms living at near hydrothermal system of Panarealsland [1,2,3].
On the basis of culture-dependent techniques, microbial communities of extreme
environmentswere thought to be dominated by Archaea [4,5]. The recent
application of molecular methods revealed a different picture, in which Bacteria
dominated the microbial communities in most of these environments [2,3]. Here
we report the archaeal diversity studied by molecular tools in environmental
samples collected from four shallow thermal sites characterised by different
temperatures and depths located off Panarea Island. Archaea diversity was
investigated by means of 16S rDNA PCR-DGGE fragment analysis, as
previously described [2]. DGGE profiles showed that total number of bands,
equivaent to the archaeal richness, was higher in water (24) than in sediment
samples (18). Comparison among the DGGE profiles, performed on the basis of
Bray-Curtis similarity coefficient, showed low similarity levels among vents,
suggesting that archaeal community was differently distributed at four sites,
according to physico-chemica parameters. The similarity matrices were also
used for constructing a non-metric multidimensional scaling (NMDS) diagram
(Fig. 1).
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Fig. 1. NMDS diagram showing the clustering of the archaeal community

Phylogenetic analysis revealed that most of the archacal DGGE 16S rRNA gene
sequences matched with uncultivated Archaea and these results did not allow us
to speculate about their physiology. Only two sequences, obtained from sites 1
and 4, were distantly affiliated (<96% similarity) with Paleococcus helgesonii,
an obligate chemo-heterotrophic, hyperthermophilic, microaerophilic
euryarcheon, recently isolated from a geothermal well at VVulcano Island [6]. The
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low similarity levels of sequences with yet-described clones of Archaea suggest
the presence of new indigenous archaeal phylotypes.
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