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Abstract

Background: Free-living amoebae (FLA) are protozoa that are widely distributed in the environment mainly in
water and soil related habitats. Thermophilic amoebae are among the most common FLA in water bodies, being
Vermamoeba vermiformis one of the most common species reported worldwide from these sources.
Interestingly, V. vermiformis has often been reported to survive at high temperatures and osmotic pressure
worldwide.

Materials and Methods: In this study, snow samples were collected from Mount Teide, Tenerife, Canary
Islands during the winter season of 2014. The samples were culture on non nutrient agar plates 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.

Results: Molecular characterization was carried out by amplifying the 18S rDNA gene and DNA sequencing,
confirmed 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 from such
an inusual habitat (low temperatures and high altitude) and the first report of these species in the Canary islands.
Keywords: Vermamoeba vermiformis, snow, Tenerife, Canary Islands, Spain

*Corresponding Author: Jacob Lorenzo-Morales, University Institute of Tropical Diseases and Public Health of the Canary Islands,
University of La Laguna, Avda. Astrofisico Fco. Sanchez, S/N, 38203 La Laguna, Tenerife, Canary Islands, Spain. Phone:( +34) 922316502
ext 6111, Fax: (+34) 922318514. Email: jmlorenz@ull.edu.es

Please cite this article as: Reyes-Batlle M, Niyyati M, M. Martin-Navarro C, Lopez-Arencibia A, Valladares B, Martinez-Carretero E, et
al. Unusual Vermamoeba Vermiformis Strain Isolated from Snow in Mount Teide, Tenerife, Canary Islands, Spain. Novel Biomed.
2015;3(4):189-92.

reported to be associated with bacterial or viral
Pathogens such as Legionella and mimivirus®®. The
historical and best-known of those amoeba associated

Introduction

Free-living amoebae are ubiquitous protozoa

commonly found in water and soil environments.
Among them, Acanthamoeba and Vermamoeba are
the most common genera presented in water bodies.
Amoebae belonging to various genera, including
Acanthamoeba, Vahlkampfia, = Naegleria and
Vermamoeba, can cause pathologies such as keratitis
or meningoencephalitis’. Amoebae have also been
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pathogen is Legionella pneumophila. This bacterium
uses the amoeba as a Trojan horse to survive, multiply
and acquire high virulence factors, and its ecological
association with amoebae also protects it from adverse
environmental conditions®®.

Vermamoeba vermiformis has been reported from
many locations worldwide and has been described to
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be a thermotolerant amoeba®’. The locations that V.
vermiformis strains have been isolated from many
habitats but of importance to be highlighted is
geothermal springs in countries such as Iran or
Mexico among others®®. Interestingly, in the study
from Bonilla-Lemus et al. (2014), samples were
collected from spring located at 2000m above sea
level and at temperatures between 5°C to 17°C.

In this study, snow samples from Mount Teide
National park were collected and checked for the
presence of FLA in such an extreme habitat with
temperatures below 0°C and altitude ranging from
2800 to 3718 m (top of the volcano peak) above sea
level. Isolated amoebae were identified using
morphological and molecular tools.

Methods

Sample collection and location

Snow samples were collected (in triplicate) 5cm
below surface for avoiding contamination in the
National Park of Mount Teide in Tenerife, Canary
Islands, Spain (28° 16’ 23" N, 16° 38’ 22" W) using
sterile glass bottles during the winter season of 2014.
Samples were kept at 4°C until processing in the
laboratory. Mount Teide is a volcano on Tenerife
which is an island in the Canary Islands, Spain. This
volcano is the highest point in Spain (3718m) and the
highest point above sea level (from 2700m to 3718
m) in the islands of the Atlantic. The volcano and its
surroundings comprise Teide National Park, which
has an area of 18,900 hectares and was named a
World Heritage Site by UNESCO in 2007
(http://whc.unesco.org/en/list/1258).

Culture and identification of the amoebae

Samples were cultured directly on 2% non-nutrient
agar (NNA) plates at 22°C and 37°C and were
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monitored daily for the presence of free-living
amoebae as previously described® with a layer of
Escherichia coli suspension that had been heat
inactivated (2h at 60°C). Plates that were positive for
amoebic growth were subcultured until was reached a
clean plate.

DNA isolation and molecular identification by PCR
DNA from cultures identified as positive for FLA by
microscopy was extracted 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 vyield and purity were determined using the
NanoDrop® 1000  spectrophotometer  (Fisher
Scientific, Madrid, Spain)™.

After DNA extraction, PCR amplification of FLA 18S
rDNA was performed using a universal primer pair as
previously described™*?. The PCR products were
purified using the Qiaquick PCR purification Kkit
(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 database.

Results and Discussion

Upon observation of the snow samples cultured in
NNA plates microscopically, the presence of amoebic

Figure 1. Vermamoeba vermiformis trophozoites and cysts at 20X (A) and 40X (B) of magnification
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trophozoites was revealed. After that, pieces of agar
from the initial plates were cultured in 2% NNA
plates for the isolation of the amoebae. The
morphological analysis revealed that the isolated
amoebae belonged to Vermamoeba vermiformis
species by morphology of the trophozoites and cysts
(Figure 1A and 1B) (Page, 1988).

After morphological identification, DNA was
extracted from the amoebic cultures and 18s rDNA
FLA PCR was carried out to verify the microscopy
observations. PCRs were also positive for these
cultures and thus were sequenced. BLAST analysis
revealed homology of more than 98% when
compared to the available Vermamoeba vermiformis
sequences in Genbank.

Interestingly, the isolated amoebae were able to grow
at temperatures up to 37°C in the laboratory even
when it was initially isolated from snow and at high
altitude (more than 2700m, see sample location
section). It is important to mention that our
laboratory is located in the city of San Cristébal de
La Laguna (28° 29' 14" N - 16° 18' 52" W) also on
Tenerife island which is around 549 m above sea
level and thus the tolerance of the isolated V.
vermiformis strain to altitude and temperatures
conditions was proven to be wide. However, to the
best of our knowledge this is the first report of this
species surviving at temperatures below 0°C and
altitudes above 2700 m above sea level. Most of the
reported isolations of V. vermiformis have described
this species to be tolerant to high temperatures and
osmotic pressure conditions. Only in the study from
Bonilla-Lemus et al. (2014), altitude was taken into
account since the collected samples in this study
were located at 2000 m above sea level®.

To the best of our knowledge, this is the first report
of a species of Vermamoeba vermiformis strain
which is tolerant to temperatures below 0°C and
altitudes of more than 2700m above sea level.
Moreover, this is the first report of V. vermiformis in
the Canary Islands.
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