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Summary. - Synthesis of the major DNA-binding protein (ICP8)
was investigated in primary rabbit kidney (RK) and Vero cells
infected with the syncytial (syn) strain HSZP or with the non-syn
strain KOS of herpes simplex virus type 1 (HSV-1). Results showed
the following: 1. In contrast to strain KOS, the rate of viral polypep-
tide synthesis was accelerated in Vero cells infected with strain
HSZP. The ICP8 could be detected in the nuclei of cells by one hour
post-infection (hr p. i.) where it became associated with the viral
DNA (DNase sensitive form). Later on (7 hr p. i.), the synthesis of
viral polypeptides decreased and no further translocation of ICP8
from the cytoplasm into the nucleus was observed. 2. Strain HSZP
was approx. three times more resistant to the action of phosphonoa-
cetic acid (PAA) than strain KOS. In order to block the synthesis of
HSZP gamma-2 polypeptides, a concentration of 600 ug PAA/mI
had to be used. Under this condition, the HSZP ICP8 was translo-
cated into the cell nucleus at later interval only (7 hrp. i.), and it was
still possible to release this polypeptide from the nucleus by DNase
treatment. The failure of the HSZP ICP8 to associate with the
nuclear matrix (DNase resistant form) of infected cells in the
absence of viral DNA replication may reflect its predominant affi-
nity for the viral DNA which, in turn, may be responsible for the
observed accelerated synthesis of the HSZP polypeptides in
infected Vero cells. 3. In primary RK cells infected with strain HSZP
the ICP8 did not translocate into the cell nucleus. Therefore, no
gamma-2 polypeptides were synthesized.
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Introduction

Mammalian cells permisive to herpes simplex virus (HSV) infection express
approx. 50 virus induced cell polypeptides (ICPs). The ICPs can be categorized
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Results

The effect of phosphonoacetic acid (PAA) on the synthesis of viral polypeptides
in HSV-1 infected RK and ZP cells

The cells were infected in the presence or absence of PAA and at various
times post infection (p. i.) cycloheximide was added. Afterits removal, the cells
were radioactively labelled in the presence of Act D and subjected to electrop-
horesis. Such a procedure enables to analyse the electrophoretic profile of
polypeptides reflecting the coding capacity of the mRNA molecules transc-
ribed in the cells up to the removal of cycloheximide.

When cycloheximide was added to a permissive virus-cell system (strain
KOS -~ ZP cells) in the times of viral DNA replication (>3 hr p. i.), the greatest
differences in the electrophoretic profiles of polypeptides synthesized in the
presence or absence of PAA were observed (Fig. 1). In the presence of PAA
(non-replicating virus) reduced amounts of beta and gamma-1 polypeptides
were synthesized, whereas the productive of gamma-2 polypeptides were prac-
tically inhibited. On the other hand, in the RK cells infected with the HSZP
strain no differences in the electrophoretic profiles of polypeptides synthesized
in the presence or absence of PAA were observed. Moreover, the synthesis of
the host polypeptides was not inhibited (Fig. 2).

The rate of viral polypeptide synthesis in the HSZP or KOS infected Vero cells

It was estimated that the synthesis of polypeptides of the HSZP strain in ZP,
Vero, and REF (rabbit embryo fibroblasts) cells was accelerated. We studied
this property in some detail using Vero cells. As shown in Fig. 3, already by one
hr p.i. polypeptides of the HSZP strain were synthesized and ICP8 could be
detected in the nuclei of infected Vero cells. Later on (7 hr p. i.), the synthesis
of viral polypeptides decreased and no further translocation of ICP8 from cyto-
plasm into the nucleus of infected cell was observed.

In the KOS infected cells, one hr p. i. no production of viral polypeptides was
detected. Viral polypeptides in substantial amounts were synthesized at 7 hr
p. i., when transport of ICP8 as well as of ICP5 (major capsid polypeptide) into
the cell nucleus could be demonstrated.

The effect of PAA on the localization of ICP8 within the HSZP infected Vero cells

Vero cells were infected with the HSZP strain of HSV-1 in the presence or
absence of PAA. Pulse-chase experiments were done at 3 hr p. i. and the
labelled polypeptides present in the cytoplasmic as well as nuclear fractions
(treated or untreated with DNase) or infected cells were analysed by electrop-
horesis. The results are shown in Fig. 4. It can be seen that both viral polypep-
tides (ICP5 and ICP8) which had been synthesized at 3 hrp. i. (pulse) were tran-
slocated during the chase period (2 hr) from the cytoplasm into the nucleus of
the infected cell. Under the same conditions, but in the presence of PAA, no
translocation of both viral polypeptides from the cytoplasm into the cell
nucleus was observed. However, small amounts of ICP8 were translocated into
the cell nucleus at 7 hr p. i., in a from that DNase treatment was capable of
releasing it from the nuclei (Fig. §).
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suboptimal concentrations of PAA in infected Vero cells (<600 xg/ml) causes
an approx. 10 hr prolongation of the HSZP polypeptide synthesis (Fig. 6). In the
presence of inhibitory concentrations of PAA (2600ug/ml), the translocation
of ICP8 into the nuclei of infected Vero cells (7 hr p. i.) correlates with the
highest synthesis of viral polypeptides (Fig. 7). However, despite of its associa-
tion with the viral DNA (DNase sensitive form), the gamma-2 polypeptides
were not synthesized. This failure of the HSZP ICP8 to associate with the
nuclear matrix of infected cells (DNase resistant form) in the presence of PAA
may indicate its predominant affinity for the viral DNA. Such a property of
ICP8 might account for the observed accelerated synthesis of viral polypep-
tides in the HSZP infected Vero cells.
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