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Double-Stranded RNA Viral Infection in Cuban Trichomonas vaginalis | solates

JorgeFraga, LazaraRojas, | dalia Sariego
and AyméFernandez-Calienes

Department of Parasitology, I ndtitute of Tropical Medicine
Pedro Kouri; Havana, Cuba

Trichomonasvaginaliscan beinfected with double-stranded RNA (dsRNA) virusesdesignated T.
vaginalisvirus(TVV), which may haveimportant implicationsfor trichomonal virulenceand
diseasepathogenesis. Wetested for TVV in 40fresh T. vaginalisisolatesfrom Cuban patientsby
total extraction of nucleic acids (DNA and RNA). TVV was detected in 22 (55%) of the40 T.
vaginalisisolates. Thisgivesan estimate of theinfection rateof Cuban T. vaginalisisolatesby the
dsRNA virus. Futur eresear ch should focuson theassociation between trichomonosissymptoms

and thepresenceof TVV.
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Trichomonas vaginalis is the most prevalent
nonvira sexually transmitted diseaseintheworld[1].
Trichomonas vaginalisinfection has been associated
with premature rupture of membranesand premature
delivery in pregnant women[2]. Trichomonosishas
al so been associated with an increased risk of human
inmunodeficiency virus (HIV) acquisition and
transmission [3]. Many T. vaginalis isolates are
infected by asmall double-stranded RNA (dsRNA)
virus designated T. vaginalis virus (TVV). This
infection causesup-regulation of synthessand surface
expression of ahighly immunogenic protein, P270 [4]
and significant differences in the total protein
composition of the parasite [5,6]. The presence of
TVV isdsoassociated with differentia qualitativeand
guantitative expression of cysteine proteinases|[7].
Thus, TVV inducesvarious phenotypic changesthat
may impact on T. vaginalis virulence [5,7]. The
presence or absence of adsRNA virus definestwo
naturally-occurring typesof isolatesof T. vaginalis
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[8]. Isolatescomposed of virus-negativetrichomonads
aretermed “typel”, whereasthosewith virus-positive
parasites are termed “type 11”. We evaluated the
prevalenceof typell isolatesin adolescents attended
at two gynecobstetrics hospitals in Havana City,
Cuba

Material and M ethods

Forty fresh T. vaginalis isolates, collected from
infant-juvenile-ageadol escents, attended at the sexually
transmitted infections clinic in the gynecobstetrics
hospitals “Ramoén Gonzalez Coro” and “Eusebio
Hernandez” of Havana City, wereanayzed. Various
laboratory testswere carried out, to determineif other
sexually-transmitted microorganismswere present.
Trichomonas vaginalisisolateswere obtained from
vaginal exudates, and they werecultivated at 37°Cin
TY1-S-33 Diamond’ smedium [9], supplemented with
10% heat-inactivated calf serum. Successivetransfers
inTY1-S-33medium supplemented with antibictics (50
ug/mL gentamicine, 100 U/mL penicillin, 30 ug/mL
streptomycin sulfate) and an antifungal compound (60
pg/mL nigtatine) werecarried out to producetheaxenic
isolates. Aliquotsof 2x10°cellsof T. vaginalisinthe
exponentia phaseof invitrogrowthwereplacedina
—70°C freezer for later evaluation of dsRNA vira
infection.
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TheT. vaginalis pellet from each isolate was
washed with 1x PBS. L ater, they were centrifuged
at 8000 x g for 10 min at 4°C. The pellet was
resuspended in 300 uL of lysis buffer (50 mM
tris-HCI pH 8.25, 25 mM EDTA, 25 mM NacCl,
1% SDS). The suspension was incubated with
100 ug/mL of proteinase K (Boehringer
Mannheim, Germany) for 2 h at 56°C. Nucleic
acids were extracted with an equal volume of a
mixture of phenol-chloroform-isoamy! alcohol
(25: 24:1) and with chlorof orm-isoamy! al cohol
(24:1), with centrifugations at 8,000 x g for 10
min at 4°C. The nucleic acids were precipitated
by adding two volumes of absolute ethanol
containing 3 M sodium acetate, kept at —20°C
for 30 minutes, and then pelleted by centrifugation
at 10,000 x g for 20 min. The pellet was washed
in 70% ethanol. After air-drying, the DNA-RNA
wasdissolved in 25 uL tris-EDTA buffer (TE) (1
mM tris-HCI pH 8.0, 1mM EDTA pH 8.0). The
nucleic acids were stained with ethidium bromide
(0.5mg/mL) after electrophoresisin 1% agarose
gel in TBE buffer (0.5x TBE, 0.045 M tris-borate,
0.001 M EDTA) and visualized using a UV
transilluminator (Macrovue 2011, LKB).

Results

The T. vaginalis isolates were screened for the
presence of TVV by electrophoresis of
smultaneoudy-extracted DNA and RNA. Amongthe
40 isolates examined, 22 weretype Il and exhibited
a fragment of approximately 4.6 kbp, which was
regarded to be dsRNA TVV virus(Figurel).

Nuclease digestions confirmed thedouble stranded
RNA nature of these fragments. DNase | did not
degradethefragments, whereasRNase A did.

Discussion

TheTVV wasinitially described ashaving anon-
segmented 5.5 kbp dsRNA genome [8]; further

investigation suggested the possibility of several
dsRNA segmentsin virus-harboring T. vaginalis
Isol ates.

Khoshnanand Alderete[10] described at |east three
unique dsRNA segments, with sizesranging from4.8
to 4.3 kbp. The results of their analyses suggest a
segmented nature of the T. vaginalisdsRNA virus, or
possibly infection of thisprotozoan by severd different
viruses. Co-infections by 0.5 kbp small dsRNAs,
together with TVV genome 4.6 kbp dsRNA, is
commonly obtainedin T. vaginalisisolates[11].

Benchimol etd. [12], described aT. vaginalisisolate
withaviruspopulation composed of different vira-like
particleswith varying sizes (33 - 200 nm) and shape
(filamentous, cylindrica, and spherical particles), which
is evidence for infection with one or several distinct
dsRNA viruses. The TVV genomeencodesfor capsid
protein and RNA-dependent RNA polymerase[13, 14].
Aldereteetd. [15] found thegenetic variationsthat exist
within the capsid protein gene; this may explain the
divergty inthisnon-segmented dsRNA virus

ThedsRNA derived from CsCl-purified virusgives
bandsthat migrateidentically tothedsRNA inthetota
nucleic acid preparation; no virus has been detected
withinthevirusminusorganism|[12]. Wefound only a
fragment of around 4.6 kbp in al of thetype Il T.
vaginalisisolates, whenwe andyzed thedsRNA virus
inatotal nucleic acid preparation separatedin a1%
agarosegel and stained by ethidium bromide.

TVV isfoundingpproximetely 50%of dinica isolates
[5]. The TVV infection rate in our study (55%) was
smilar to previousdataand other reports. Vanacocaet
a.[16] and Hampl et a. [17] found aninfection rate of
44 % when they analyzed 20 isolates from different
geographic origins. Snipes et a. [18] found a 50%
infectionratewhenthey anadlyzed 109isolaesinthe USA.
Othersstudiesreported ahigher rate, 81.9 and 75%, in
analysesof 72 South African T. vaginalisisol ates[ 19]
and 28 USA (Baltimore) isolates[20], respectively.

Thisisthefirst report of TVV in Cuban T. vaginalis
isolates, and it indicates an estimated infection ratein
Cuba by the dsRNA virus. Future research should
focus on the association between trichomonosis
symptoms and the presence or absenceof TVV.
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Figurel. Agarosegel e ectrophoresis(1 %) of nucleic acidsfrom fresh Trichomonasvaginalisclinical isolates.
Presenceor absenceof dsRNA virus (TVV). (A) Lane1: Molecular weight marker 1 kb (Promega, USA), Lane
2- 21 Clinical isolates: C91, C129, C175, C237, C239, C350, C353, C356, C358, C361,A59, A163, A170,
A185, C9, C12, C15, C98, C334, C344. (B) Lane 1. Molecular weight marker 1 kb (Promega, USA), Lane 2-
21 Clinicd isolates: A5, A42, C147, C76, A69, C190, C240, C247, C187, C206, A47, A66, C308, C313,
C173, C348, C349, C355, C351, C352. Thearrow indicatesthe position of the double-stranded RNA virus.
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