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Abstract

Background: Free-living amoebae (FLA) are group of protozoa distributed worldwide in many habitats mainly
water and soil related sources. Some members of FLA are able to act as opportunistic pathogens and are
environmental carriers of other pathogenic agents such as bacteria and viruses. Vermamoeba vermiformis is a
highly abundant FLA species in water bodies and has recently gained environmental importance as it acts as a
vehicle of many pathogenic bacteria such as Legionella pneumophila.

Cases Report: In this study, water samples were collected from the island of El Hierro, Canary Islands, Spain
during 2015. El Hierro island was designated by UNESCO as a biosphere reserve and it is currently the less
populated of the Canary Islands. The water samples were culture on 2 % Non-Nutrient Agar (NNA) plates
covered with a thin layer of heat killed E. coli and checked daily for the presence of FLA. After a week, V.
vermiformis amoebae were observed in the plates incubated at room temperature and 37 °C. Molecular
characterization was carried out by amplifying the 18S rDNA gene and DNA sequencing, confirming that the
isolated strain belonged to Vermamoeba vermiformis species.

Conclusion: To the best of our knowledge, this is the first report of Vermamoeba vermiformis isolation in the
island of El Hierro and the second report of this species in the Canary Islands.
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Introduction pathogenic agents, but also as vehicles for other

pathogens such as bacteria and viruses*?. Regarding
Free-Living Amoebae (FLA) are of medical the abundance in water bodies, FLA of Acanthamoeba
importance since they could act as opportunistic and Vermamoeba genus are among the most common
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ones*®.

In the case of Vermamoeba vermiformis species, it is
important to mention that it has been reported in
many areas worldwide and has recently gained
medical relevance since it is a vehicle of highly
important pathogenic agents such as Legionella
pneumophila’®. Furthermore, this amoebic species
present a wide distribution and has been described
from many habitats including geothermal springs and
even snow® ™,

In this study, water samples from the island of El
Hierro were collected and checked for the presence
of V. vermiformis. Isolated amoebic strain was
identified using morphological and PCR/sequencing
tools. To the best of our knowledge, this is the first
report of V. vermiformis species in the island of El
Hierro and the second report in the Canary Islands.

Case Report

Sample collection and location: Water samples
were collected (triplicate) in the island of EI Hierro,
Canary Islands, Spain (27° 45’ N 18° 00" W) using
sterile glass bottles during the summer season of
2015. The samples were kept at 4°C until further
processing in the laboratory. The island of El Hierro,
nicknamed Isla del Meridiano (the Meridian Island),
is the smallest and farthest south and west of the
Canary Islands in the Atlantic Ocean off the coast of
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Africa, with a population of around 10.000 inhabitants.
Moreover, the island was designated by UNESCO as a
Biosphere Reserve in 2000.

Culture and identification of the amoebae: Water
samples were filtered using a vacuum manifold system
and 0.45 pm nitrocellulose filters (Pall, Madrid,
Spain). Filters were then cultured inverted onto 2%
non-nutrient agar (NNA) plates with a layer of heat
killed E. coli at room temperature and 37 °C and were
monitored daily for the presence of FLA as previously
described™*2. Plates that were suspicious for amoebae
were subcultured until a clean plate was obtained.
DNA isolation and molecular identification by
PCR: DNA from cultures identified as positive for
FLA by microscopy was extracted as previously
described™*? by placing 1-2 ml of amoebae cultures
directly into the Maxwell® 16 Tissue DNA
Purification Kit sample cartridge (Promega, Madrid,
Spain). Amoebic genomic DNA was purified using the
Maxwell® 16 Instrument as described in the
Maxwell® 16 DNA Purification Kits Technical
Manual #TM284 (Promega, Madrid, Spain). DNA
yield and purity were determined using the
NanoDrop® 1000  spectrophotometer  (Fisher
Scientific, Madrid, Spain).

After that, PCR amplification of the FLA 18S rDNA
gene was carried out using a universal primer pair
FLA-F and FLA-R®. The resulting PCR products
were purified using the Qiaquick PCR purification kit
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Figure 1. Vermamoeba vermiformis trophozoites (T) and cysts (C) at 100X of magnification isolated in the island of El Hierro.
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(Qiagen, Hilden, Germany) and sequenced using a
MEGABACE 1000 automatic sequencer (Healthcare
Biosciences, Barcelona, Spain) in the University of
La Laguna Sequencing Services (Servicio de
Secuenciacion SEGAI, University of La Laguna).
Sequences were aligned using Mega 5.0 software
program™. Species identification was based on
sequence homology analysis by comparison to the
available Vermamoeba vermiformis DNA sequences
in Genbank databaseOne of the cultured samples in
NNA plates was positive for FLA growth under the
inverted microscope. After that, pieces of agar from
the initial positive plate were subcultured in 2%
NNA plates for the isolation of the amoebae until a
clean plate was obtained as it was described in the
material and methods section. Morphological
characterization of the strain using the currently
available identification key from Page™, yielded the
identification of this amoebic strain as a member of
V. vermiformis species (Figure 1A and 1B).
Furthermore, molecular characterization of the strain
after PCR/sequencing of the 18S rDNA gene
confirmed the strain to be a member of V.
vermiformis species (99% homology when compared
to the available Vermamoeba vermiformis sequences
in Genbank).

Discussion

This is the first report of FLA species in the island of
El Hierro from water samples. The positive sample
was collected in the area of La Dehesa in Frontera
municipality that is a widely visited area with locals
and tourists all over the year. The presence of this
species in water bodies in the island should raise
awareness to health authorities. Moreover and to the
best of our knowledge, this is the first report of
Vermamoeba vermiformis species in the island of El
Hierro and the second report of this amoebic species
in the Canary Islands.

Acknowledgments

This work was supported by the grants RICET
(project no. RD12/0018/0012 of the programme of
Redes Tematicas de Investigacién Cooperativa, FIS),
Spanish Ministry of Health, Madrid, Spain, the

NBM

Reyes-Batlle et al

Project PI13/00490 “Protozoosis Emergentes por
Amebas de Vida Libre: Aislamiento, Caracterizacion,
Nuevas Aproximaciones Terapéuticas y Traslacion
Clinica de los Resultados” from the Instituto de Salud
Carlos 111, and Project ref. AGUA3 “Amebas de Vida
Libre como Marcadores de Calidad del Agua” from
CajaCanarias Fundacion. ALA and MRB were funded
by Becas de Investigacion Obra Social La Caixa-
Fundacion Cajacanarias para Postgraduados 2014”. IS
was funded by “Ayudas para estancias de estudiantes
de posgrado e investigadores americanos y africanos —
2015” of the University of La Laguna. JLM was
supported by the Ramon y Cajal Subprogramme from
the Spanish Ministry of Economy and Competitivity
RYC-2011-08863.

References

1. Thomas V, Loret JF, Jousset M, Greub G. Biodiversity of amoebae
and amoebae-resisting bacteria in a drinking water treatment plant.
Environ Microbiol. 2008;10:2728-45

2. Pagnier 1, Valles C, Raoult D, La Scola B. Isolation of
Vermamoeba vermiformis and associated bacteria in hospital water.
Microb Pathog. 2015;80:14-20.

3. Fouque E, Yefimova M, Trouilhé MC, Quellard N, Fernandez B,
Rodier MH, Thomas V, Humeau P, Héchard Y. Morphological
Study of the Encystmentand  Excystment of Vermamoeba
vermiformis Revealed Original Traits. J Eukaryot ~ Microbiol.
2015; 62(3):327-37.

4. Lorenzo-Morales J, Coronado-Alvarez N, Martinez-Carretero E,
Maciver SK, Valladares B. Detection of four adenovirus serotypes
within water-isolated strains of Acanthamoeba in the Canary Islands,
Spain. Am. J. Tropical Med. Hygiene. 2007;77(4):753-6.

5. Lorenzo-Morales J, Khan NA, Walochnik J An update on
Acanthamoeba keratitis: diagnosis, pathogenesis and treatment.
Parasite. 2015;22:10

6. Richards AM, Von Dwingelo JE, Price CT, Abu Kwaik Y. Cellular
microbiology and molecular ecology of Legionella-amoeba
interaction. Virulence. 2013;4(4):307-14.

7. Thomas V, McDonnell G, Denyer SP, Maillard JY. Free-living
amoebae and their intracellular pathogenic microorganisms: risks for
water quality. FEMS Microbiol Rev. 2010;34:231-59.

8. Fouque E, Trouilhé MC, Thomas V, Humeau P, Héchard Y.
Encystment of Vermamoeba  (Hartmannella) vermiformis: Effects
of environmental conditions and cell concentration. Exp Parasitol.
2014;145 Suppl:S62-8.

9. Solgi R, Niyyati M, Haghighi A, Mojarad EN. Occurrence of
Thermotolerant Hartmannella vermiformis and Naegleria Spp. in Hot
Springs of Ardebil Province, Northwest Iran. Iran J Parasitol.
2012;7(2):47-52.

10. Bonilla-Lemus P, Caballero Villegas AS, Carmona Jiménez J,
Lugo Vazquez A.  Occurrence of free-living amoebae in streams
of the Mexico Basin. Exp Parasitol. 2014; 145 Suppl:S28-33.

11. Reyes-Batlle M, Niyyati M, Martin-Navarro CM, Ldpez-

Novelty in Biomedicine 2016, 4, 181-4



Reyes-Batlle et al.

Arencibia A, Valladares B, Martinez-Carretero E, Pifiero JE,
Lorenzo-Morales J. Unusual Vermamoeba vermiformis Strain
Isolated from Snow in Mount Teide, Tenerife, Canary Islands,
Spain. Novel Biomed. 2015;3(4):189-92.

12. Reyes-Batlle M, Todd CD, Martin-Navarro CM, Loépez-
Arencibia A, Cabello-Vilchez AM, Gonzalez AC, et al. Isolation
and characterization of Acanthamoeba strains from soil samples in
Gran Canaria, Canary Islands, Spain. Parasitol. Res.
2014;113(4):1383-8.

NBM

184

First Report of Vermamoeba vermiformis in the Island of El Hierro

13. Smirnov AV, Chao E, Nassonova ES, Cavalier-Smith T. A
revised classification of naked lobose amoebae (Amoebozoa: lobosa).
Protist. 2011;162:545-70.

14.Tamura K, Peterson D, Peterson N, Stecher G, Nei M, Kumar S.
MEGADS: Molecular Evolutionary Genetics Analysis using maximum
likelihood, evolutionary distance, and maximum parsimony methods.
Molecular Biology and Evolution. 2011;28:2731-9.

15. Page EC. A New Key to Freshwater and Soil Gymnamoebae.
Freshwater Biological Association, Cumbria, England, UK. 1988.

Novelty in Biomedicine 2016, 4, 181-4



