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ABSTRACT: Free-living amoebae (FLA) occupy a wide range of freshwater, marine, and soil habitats, and are opportunistic pathogens in human beings.

While Acanthamoeba spp., Naegleria fowleri, and Balamuthia mandrillaris are well-known opportunistic organisms, Vannella epipetala is nonpathogenic.

Sediments were collected from a freshwater source from a park in Jamaica to investigate the presence of FLA. Acanthamoeba and Naegleria spp. were

not recovered; however, a Vannellid species identified by microscopy and PCR analysis as V. epipetala was isolated. These nonpathogens pose a threat to

human beings as they may act as Trojan horses for microsporidian parasites and other pathogens, thereby facilitating their transmission to human beings.
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Introduction

Free-living amoebae (FLA) are widely distributed in the
environment and are normally harmless to human beings;
however, Acanthamoeba spp., Naegleria fowleri, Sappinia spp.,
and Balamuthia mandrillaris are opportunistic pathogens caus-
ing severe CNS, eye, skin, colon, and liver diseases.! Vannella
spp. are commonly found in fresh and salt water bodies and
are more recently found in tap water, soil, gills and organs
of fishes, biofilm, sewer outflows, municipal waste water
treatment plant release sites, and the leaf surface of plants
(Spondias mombin [Anacardiaceae]) found in Costa Rica.?”
FLA are increasingly recognized as important pathogens with
increased reports of human cases and exposure to infection
through antibody titer studies.®? Vannella spp. isolated from
soil are not pathogenic but can act as reservoirs for pathogenic
microsporidian parasites. While there are over 40 aquatic spe-
cies of Vannella, only some are pathogenic to vertebrates, in
particular fishes.?” The SSU rRNA gene of Vannellids are
constantly mutating and are linked to increased pathogeni-
city in fishes. It was established that some members of the
genus cause diseases of the gills and organs in fishes, but no
data exist on the potential to cause disease in human beings.

'The fact that this gene is rapidly evolving should raise interests
to understand its evolutionary behavior, its pathogenicity in
fishes, their ability to transmit other pathogens, and the pos-
sibility of causing disease in human beings and other animals.®
Since Vannella epipetala is not only found to inhabit soil and
fresh and salt water bodies but also the surface of leaves, the
diversity of habitat types highlights its survival versatility.®
V. epipetala was not reported from previous studies of FLA

in Jamaica,'®!!

and the occurrence of this organism in the
Caribbean is unknown. The aim of the study was to investigate
the presence of FLA types in river sediments and to character-

ize these organisms and investigate their pathogenic potential.

Materials and Methods

Soil sediments were collected from the bank of the Castleton
River in a 50 mL sterile centrifuge tube (Corning Incor-
porated). Approximately 10 g of soil was inoculated onto
2% non-nutrient agar (NNA) plates seceded with heat-
killed Escherichia coli and incubated at room temperature
(~=30°C) for seven days. NNA plates were examined using
an inverted microscope for the growth of amoebae. Plates
containing amoebae were scraped, and the material was
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centrifuged after addition of phosphate-buffered saline.
DNA was extracted by placing 1-2 mL of amoebic cultures
directly into the Maxwell® 16 Tissue DNA Purification Kit
sample cartridge (Promega Corporation). Amoebic genomic
DNA was purified using the Maxwell® 16 Instrument
as described in the Maxwell® 16 DNA Purification Kits
Technical Manual #I'M284 (Promega Corporation). DNA
yield and purity were determined using the NanoDrop®
1000 spectrophotometer (Fisher Scientific) as previously
described.’® DNA amplification reactions were performed
using universal markers for FLA and specific markers for
V. epipetala. Amplification products were fractionated using
2% agarose electrophoresis gel stained with a solution of
20,000x of REALSAFE Nucleic Acid Staining Solution
(Durviz) and visualized under UV light. PCR products
were purified using the QIAquick® PCR Purification kit
(QIAGEN), according to the manufacturer’s instructions,
and sequenced in both directions. The sequencing was done
in a MegaBACE 1000 automatic sequencer (Healthcare
Biosciences) using the University of La Laguna sequenc-
ing services (Servicio de Secuenciaciéon SEGAI, University
of La Laguna). Homology analyses of the obtained DNA
sequences were performed using BLAST analysis and com-
pared to the sequences available at the GenBank database.

Results and Discussion

A single isolate of Vannella was recovered from the NNA
plate. This was identified as V. epiperala using PCR and DNA
sequencing. BLAST analysis revealed a 99% homology
with the available sequences of other V. epipetala strains
deposited in the GenBank database. This is the first report
of V. epipetala from the Caribbean and expands the geo-
graphic location from where this species has been recovered.
The Castleton River from which the organism was recov-
ered is associated with a botanical garden, which is a heavily
used recreational site. The public heath significance cannot
be established on a single isolate, although this finding has
some significance. Vannella spp. are not harmful to human
beings but are hosts and Trojan horses of microsporidian
parasites, bacteria, and other pathogens.>”!? Furthermore,
this study and studies conducted by Amaral-Zettler et al®
reported bacteria other than E. co/i growing with the cul-
tured amoebae and it is not known if these were symbioti-
cally associated with V. epipetala.

Hoffmann et al? reported the isolation of Vannella spp.
infected with microsporidian parasites from domestic tap
water. Lasjerdi et al” reported the isolation of Vannella hous-
ing microsporidian parasites from biofilms from a hospital,
and earlier reports by Scheid!® reported the presence of micro-
sporidian parasites in Vannella spp. isolated from a keratitis
patient. The symbiotic relationship favors the growth and
proliferation of these pathogens in which they are protected
from chlorine and other chemicals used for water treatment
and harsh environments that may threaten their survival.

'The ubiquitous nature of the amoebae allows these pathogens
to harbor a wider niche within them and to increase their
chances of human contact; therefore, more attention should
be given to these FLA.

FLA are commonly found in freshwater and are the
main organisms responsible for bacterial population control
in soil.* Vannellidae are most frequently isolated from tissues
of marine and fresh water fishes. Vannella, Neoparamoeba, and
Platyamoeba spp. are most frequently found on the gills of
fishes. Vannella spp. is not reported to have a serious impact on
the fish industry; however, Vannellids have been isolated from
the gills of asymptomatic and clinically diseased fishes with
amoebic gill disease.* Negparamoeba is reported to result in
gill disease and death in demersal dwellers like Scophthalmus
maximus and in anadromous fishes like Sa/mo salar, negatively
impacting the fish industry.*

FLA such as Flabellula and Platyamoeba have similar
morphological characteristics to Vannella.* The similarities
between the marine dwellers of the genera Platyamoeba and
Vannella, were closer than between freshwater and marine
Vannella spp. Also, similarities between the marine dwell-
ers of the genera Platyamoeba and Vannella were closer than
between freshwater and marine Platyamoeba spp.>'> Morpho-
logical characteristics and locomotary behavior differentiated
Vannella from Flabellula based on a radiant floating form with
rounded tips, lack of subpseudopodia or uroidal filaments,
and a fan-shaped appearance during locomotion.®® Although
Sims et al'>' reported that the SSU ribosomal ribonucleic
acid (SS 7RNA) gene sequence could be used to differenti-
ate between species of Vannella, the presence of pentagonal
glycostyles in this genus was the main characteristic used to
separate it from Platyamoeba. Contradictory to this, molecular
work established the unreliability of relying on morphologi-
cal features for the differentiation of organisms at the genus
or species level.® Further, Page!® designated cyst formation
as a morphological characteristic that could be used for the
identification of Platyamoeba spp.; however, the cystic form
was later observed in Vannellids.>? Despite the efforts to dif-
ferentiate the genera Vannella and Playamoeba, morphological,
molecular, and phylogenetic studies performed by Sims et al,”
Dykovi et al,® and Amaral-Zettler et al,® respectively, proved
that both genera were very closely related. Similar to the
observation noted by Amaral-Zettler et al,® the floating form
remained contracted with short pseudopodia-like protrusions
(Fig. 1). Amoebae growth was achieved at room tempera-
ture (~30°C), which differed significantly to the findings of
Amaral-Zettler et al,® who reported optimal growth at tem-
peratures of 20°C and 25°C, no growth and a low survival
rate at 30°C. 'The variation in growth patterns might be asso-
ciated with the isolate type.

Acanthamoeba spp. and B. mandrillaris have been isolated
from soil from recreational sites in Jamaica; however, this was
the first report of V. epipetala.’®'! The isolation of V. epipetala

from soil in this study is the second report of the isolation of
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Vannellid species isolated from freshwater source in Jamaica

Figure 1. Stages of V. epipetala from river sediment. (A) trophozoite (Tr) and floating form (Fl) and (B) cyst (cys) (40x).

this amoeba from an environmental source and the first report
of its isolation in the Caribbean. Further work should be done
to investigate the possibility of V. epipetala hosting pathogens
that may be potentially harmful to human beings.
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