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MATURATION OF RESPIRATORY SYNCYTIAL VIRUS
WITHIN HEP-2 CELL CYTOPLASM
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Summary. — Electron microscopy of HEp-2 cells infected with respiratory syncytial virus (RSV) strain
Long revealed the maturation of RSV on an ultrastructural level. The results showed that the virus maturated
by two different pathways. In one of them, the virus assembled and matured before reaching the plasma
membrane on the internal vesicle membrane within cytoplasm. The mature virus was delivered to the plasma
membrane and to the extracellular space most likely by the transport vesicles and exocytosis. In the other
pathway, the virus matured on the plasma membrane as described with other members of the family Paramyx-
oviridae. Using monoclonal antibodies (MoAbs), we localized viral nucleoprotein (NP) and envelope proteins

in cytoplasm by immunoelectron microscopy (IEM).
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Introduction

RSV (family Paramyxoviridae, subfamily Pneumoviri-
dae, genus Preumovirus) is the major cause of a lower res-
piratory tract disease in infants and children all over the
world. The mechanism of acquiring immunity to RSV in-
fection is unknown and no effective vaccine is at present
available (Belshe et af, 1982; Kim et al, 1969). RSV is
a membrane-bound pleomorphic particle with closely
spaced short projections. The bilayered membrane enclos-
es RNA nucleocapsid containing a non-segmented nega-
tive strand RNA genome (Huang and Wertz, 1982). The
projections on spikes consist of two different glycoproteins,
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Abbreviations: IEM = immunoelectron microscopy; MoAb =

paraformaldehyde; RSV = respiratory syncytial virus

G and F, which are the most important proteins in the pro-
cess of infection and immunity (Olmsted et al., 1986). Re-
cent molecular biological and biochemical studies on RSV
revealed the detailed chemical composition and functions
of these envelope proteins (Ball e «l., 1986; Collins, 1990;
Collins, 1991; Fernie et al., 1985; Gruber and Levine, 1985);
however, the complete assembly of RSV in host cells has
not been clarified. Most of previous morphogenetic studies
have disclosed that RSV matures by budding through the
plasma membrane (Armstrong ef al,, 1962; Berthiaume et
al., 1974; Kalicaet al., 1973), although Norrby et al. (1970)
have reported that maturation of RSV in Vero cells is likely
to take place on the internal vesicles membrane within cy-
toplasm. In the course of our recent [EM study aimed to
find the virus-host cell interaction for new vaccination strat-
egy, we observed many complete virus particles inside the
RSV-infected HEp-2 cells.

In this report, we present two different pathways of mat-
uration of RSV in HEp-2 cells and also the distribution of
viral NP and envelope proteins F and G in the cytoplasm as
observed by IEM using MoAbs,
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