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Polydnaviruses produced in the calyx glands
of Cotesia rubecula (Marshall)
(Hymenoptera: Braconidae)

By

S. Asgari © and Otto Schmidt *

SUMMARY

Endoparasitoid insects which lay their eggs int the hemocoel of their
insect hosts, have adopted various mechanisms to overcome their host
immune reactions (Vinson, 1990). Being a foreign object, a parasitoid egg
is exposed to cellular and humoral responses of the immune system of the
host. Symbiotic polydnaviruses (PVs) that are produced in the calyx glands
of the female reproductive organs of certain parasitoid hymenopterans
play an active role in the suppression of the host immune system as well as
causing a variety of physiological changes (Fleming, 1992; Krell, 1991).
PVs are injected into the host along with the eggs at parasitization (Vinson
and Stoltz, 1979). The virus genes are expressed in the host and directly or
indirectly divert several physiological processes. PVs have reported from
two families of parasitic hymenoptera: Braconidae and Ichneumonidae
(Krell, 1991). Accordingly, the viruses that are produced in braconid and
ichnomonid wasps are called bracoviruses and ichnoviruses, respectively
(Krell, 1991).

Cotesia rubecula which is a habitual parasitoid of Pieris rapae caterpillars
successfully completes its development inside the host. Microscopic

* Eng. Sassan Asgari and Dr. Otto Schmidt, Dept. of Crop Protection, Waite Campus,
GlenOsmond SA 5064, Australia
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presence of large calyx glands (Fig.1). Extraction of virus particles from the
calyx glands and their transmission electron microscopic observations
showed that symbiotic PVs are produced in these glands. The viruses have
a cylindrical nucleocapside and a tail-like structure which is a typical
characteristic of bracoviruses (Fig.2). The nucleocapsides are variable in
length (37-56nm) but have a same width of about 44nm.

DNA extracted from C. rubecula PVs and restriction fragments were
separated on an agarose gels. Several bands of undigested virus are
present indicating that the virus genome consists of several
double-stranded DNA segments which is a molecular characteristic of
PVs (Fig.3). Restriction digestion of the DNA with EcoRl and Hindll|
produced 20-25 fragments ranging in size from 517 bp to 20 kb (Fig.3).
The DNA circles are packaged inside nucleocapsides and enveloped as
single or multiple nucleocapsides.

Separation of C. rubecula proteins on SDS-polyacrylamide gel
electrophoresis showed that the virus particle composed of several
polypeptides ranging from 28-129kD in size (Fig.4). Studies on the virus
proteins have shown that two proteins of 65 and 35kD are involved in
passive protection of the parasitoid eggs in Pieris caterpillars (Asgari and
Schmidt, 1994). Whether the protective proteins are encoded by the virus
or the wasp genome is under investigation.
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