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Summary. - A putative growth factor (HSGF-1) associated with
herpes simplex virus type 1 (HSV-1), which is similar to PRGF
associated with pseudorabies virus, and/or HSGF-2 associated with
HSV-2, was described. Experiments with four syncytial (syn) and
four nonsyncytial (syn+) HSV-1 strains showed that the ability of
this virus to produce HSGF-1 in infected cells is associated with the
syn+ phenotype. Double infection of cells with syn+ and syn strain
resulted either in enhancement or complete inhibition of HSGF-1
production, depending on the chosen pair of syn+ and syn strains.
The studies with the recombinants between the syn+ strain KOS
and syn strain ANGpath in the gene for glycoprotein B (gB) and syn3
locus revealed that the gB gene and its syn3 locus play a role in the
HSGF-1 synthesis.
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Introduction

Several cells infected with or transformed by certain DNA or RNA viruses
were found to initiate synthesis of growth factors. However, these factors are not
encoded by the viral genome, they represent virus-induced cell specific polypep-
tides (DeLarco and Todaro, 1978; Reiss-Gutfreund er al., 1979; Kaplan er al.,
1981; Gonczol er al., 1984; Buck er al., 1987). Studies in the last decade
demonstrated that vaccinia virus encodes a polypeptide which is homologous to
both epidermal growth factor and alpha transforming growth factor (Brown er
al., 1985: Stroobant er al., 1985). Similarly, some other poxviruses have also been
shown to code for growth factors (Porter and Archard, 1987; Lin er al., 1991).

Recently, two other putative viral growth factors, probably encodgd by
pseudorabies virus (PRV) and herpes simplex virus type 2 (HSV-Z), designed
PRGF and HSGF-2, were demonstrated (Golais er al., 1988; Golais er al., 1990;
Golais et al., 1992). Although both these factors are stil under study, preliminary
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15 celis. On the contrary, when HSGF-1 (103 HSGF-1 unit/ml) was present in
both agar layers, the colonies reached the size about 0.5 mm after 21 days
cultivation. On the other hand, a supressing effect of Hel.a and T24 cells on
colony formation was observed when HSGF-1 was present.

HSGF-1 production with syn+ and syn strains of HSV-1

MK-2 celis were shown to represent a non-permissive system for replication of
PRV and both types of HSV. After a prolonged incubation period (3-5 days), as
arule, only a limited cytopathic effect appeared and little or no virus were found
in the medium when the cells are infected at MOI of 1 (unpublished observa-
tions). Therefore, the media samples from infected MK-2 cells were supposedly
not contaminated with virus. Trace amounts of virus, if necessary, could be
removed by acidifying. Similarly, media from latently infected HEL cells were
tested 48 hr after PAA removal, i.e. before the reactivation of virus growth took
place (Colberg-Poley et al., 1979).

In both systems, only syn+ strains were able to synthetize HSGF-1. For
detailed study of this syn+ dominance, both MK-2 and HEL cells each were
infected with one syn+ and one syn strain (each at MOI of 0.5). The HSGF-1
activities of media from the double infected cells were then titrated and
compared with those from cells infected with syn+ strain alone. The titration
method was described previously (Golais er al., 1992). In these experiments, an
interesting phenomenon was observed. The syn strains HSZP, HFEM and 17syn
enhanced the HSGF-1 production of KOS, 17syn+ and F1 syn+ strains. On the
contrary, the syn strain ANGpath completely stopped HSGF-1 synthesis of all
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synthesis altogether. Similarly, not all syn+ strains could be supported by syn
strains in their HSGF-1 production, in our experiments the strain 1224 was such
an exception. However, the possibility that some syn+ strains function as
helpers rendering some syn strains capable of producing HSGF-1, e.g. by
complementation, could be not ruled out. Such interaction might then result in
enhanced HSGF-1 production.

When the transforming and the transformed phenotype repressing activities of
HSGF-1 and also of HSGF-2 and PRGF were titrated in MK-2 and HeLa cells,
the titers of transforming activity were higher than those of transformed
phenotype repressing activity. This is another problem which has to be studied
in future.

All problems discussed in this paper as well as problems concerning the
putative growth factors, probably encoded by the genome of some herpesvi-
ruses, have to be studied at molecular level. Taking this and our previous study
(Golais er al., 1992) into consideration, it appears undoubtedly that, at least one
gene, coding for gB of HSV-1 or HSV-2 plays important role in this phenome-
non. The modified expression of this gene might, under certain circumstances,
lead to production of herpetic growth factors as already discussed (Golais er al..
1992).
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