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Virus-like particles in Urastoma cyprinae,
a turbellarian parasite of Mytilus galloprovincialis
C. Crespo-González, H. Rodríguez-Domínguez, M. Soto-Búa, P. Segade, R. Iglesias,
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ABSTRACT: Urastoma cyprinae is a turbellarian parasite infecting the gills of several marine
bivalves. We observed the presence of virus-like particles (24 to 30 nm in diameter; icosahedral
symmetry) arranged in paracrystalline arrays in the cytoplasm of subepidermal dorsal cells. These
particles appear to be RNA viruses, possibly related to the Picornaviridae. This is the first report of
viral particles in the parasite U. cyprinae.
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The turbellarian Urastoma cyprinae inhabits the gills
of several marine bivalves including the mussel
Mytilus galloprovincialis (Fleming 1986, Robledo et al.
1994, Crespo-González et al. 2004, Rayyan et al. 2004).
During the course of our investigations on the morphology of U. cyprinae, we detected the presence of
virus-like particles (VLPs) in the cytoplasm of some
subepidermal cells of adult turbellarians. The worms
were isolated from the gills of the mussels M. galloprovincialis collected from the rocky intertidal zone in
the south of the Vigo estuary (NW Spain), and processed for transmission electron microscopy (TEM)
according to the protocol described by Bataller et al.
(2003). Briefly, the worms were fixed for 2 h in 6% glutaraldehyde in 0.4 M cacodylate buffer and postfixed
for 2 h in 1% osmium tetroxide in the same buffer.
The specimens were then dehydrated in increasing
strength acetone series, embedded in an EponAraldite mixture and sectioned with a diamond knife
using an ultramicrotome Reichert Ultracut S. The ultrathin sections were stained with uranil acetate and lead
citrate prior to examination with a Philips CM20 TEM.
The VLPs are detected only in the cytoplasm of some
dorsal subepidermal cells of the anterior region of the

turbellarian Urastoma cyprinae (Fig. 1). They are
arranged in large paracrystalline arrays that, in some
cases, extended practically throughout the whole cytoplasm. The morphology of the cells containing VLPs,
the electrondensity pattern of their intracytoplasmic
granules, and the abundant endoplasmic reticulum
observed in their cytoplasm suggest that they are
probably rhabdoid cells that belong to the glandular
system of U. cyprinae (Noury-Sraïri et al. 1990, Bataller
et al. 2003). The VLPs are isometric, not enveloped,
about 24 to 30 nm in diameter and present a typical
icosahedral symmetry (Fig. 2). Some of the infected
cells show several intracytoplasmic membranous vesicles (Fig. 3), which are cytopathological changes usually associated with the presence of virus (Suhy et al.
2000, Carballal et al. 2003). These vesicles have been
observed before in other turbellarians infected with
VLPs (Reuter 1975).
Although we have not found evidence of viral replication, the finding of cytopathological signs in cells
containing VLPs, the broad cytoplasmic distribution of
the particles observed in some cells, and the absence
of a single phospholipid-bilayer membrane surrounding them confirm that the particles detected are in fact
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Fig. 1. Urastoma cyprinae. Transmission electron micrographs of a subepidermal cell containing numerous virus-like particles
(VLPs) in the cytoplasm. (A) Infected cell at low magnification showing the VLPs (asterisks) distributed practically throughout the
whole cytoplasm. Scale bar = 1 µm. (B) Inset of (A) at high magnification. Note the absence of viral particles in the nucleus. Scale
bar = 200 nm. g: intracytoplasmic granules; n: nucleus; vlp: virus-like particles

Fig. 2. Virus-like particles (VLPs) in Urastoma cyprinae. Transmission electron micrographs. (A) VLPs arranged in a paracrystalline
array. Scale bar = 200 nm. (B) Detail of the icosahedral symmetry of VLPs. Scale bar = 50 nm. g: intracytoplasmic granules;
vlp: virus-like particles
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by Noury-Sraïri et al. (1995), the adenovirus-like particles reported in the nuclei and the cytoplasm of proboscis gland cells and other cells of the euryhaline
free-living turbellarian Gyratrix hermaphroditus by
➤ Reuter (1975), and the intranuclear VLPs found in the
mucous gland cells of the turbellarian Convoluta
roscoffensis by Oschman (1969) are larger (> 60 nm)
than the VLPs described herein.
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