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Is the mouse γ-herpesvirus a good model for 
the human γ-herpesviruses?

Marcia A. Blackman: The 
human γ-herpesviruses, 
including Epstein-Barr virus 
(EBV) and Kaposi’s 
sarcoma-associated herpesvi-
rus (KSHV), are large onco-
genic viruses. They establish 
both a lytic infection, which 
is readily eliminated by the 
host immune system, and a 
latent infection, which per-
sists for the life of the host. 
The virus is normally main-
tained in a quiescent state 
by the immune system but, 
in some cases, is associated 
with a variety of malignan-
cies, including Burkitt’s lym-
phoma, Hodgkin’s disease, 
nasopharyngeal carcinoma, B 
cell lymphoproliferative syn-
dromes, and Kaposi’s sar-
coma. The γ-herpesviruses 
have co-evolved intimately 

with their host, and thus are 
highly species-specific. Even 
the primate species that can 
be infected with EBV are 
not faithful models of human 
infection. Thus, much of 
what we know about the 
human viruses has been 
from in vitro studies. In 
order to dissect host/virus 
interactions, a model of nat-
ural infection is essential. 
The murine γ-herpesvirus, 
MHV-68 or γHV68, there-
fore provides an important 
in vivo model, particularly 
for studying the initial stages 
of infection, including events 
involved in the establishment 
of latency and initiation of 
the host immune response, 
as well as viral immune eva-
sion mechanisms and vacci-
nation strategies (1).

What cell types does the virus infect?
Marcia A. Blackman: The 
γ-herpesviruses establish a 
lytic infection in epithelial 
cells and a latent infection 
in a variety of cell types. 
The major reservoir for EBV 
latency is the memory B 
cell, whereas γHV68 is more 
promiscuous and establishes 
latent reservoirs not only in 
memory B cells, but also in 
macrophages and dendritic 
cells (2,3). We have recently 
shown that B cells and den-
dritic cells are early targets 
of γHV68 infection, with 
latency being established con-
currently with the lytic infec-
tion in the lung (4,5). The 
finding that dendritic cells 
are an early target of viral 

infection is of particular inter-
est since these cells are the 
primary antigen presenting 
cell for initiating an immune 
response. Thus, it is possible 
that infection of dendritic 
cells is an immune evasion 
strategy focused on usurping 
dendritic cell function. Impor-
tantly, we recently showed 
that whereas in vitro γHV68 
infection of dendritic cells 
had no direct effect on mat-
uration and did not induce 
cytokine production, infected 
dendritic cells had altered pat-
terns of cytokine expression 
upon exogenous activation 
with LPS, the most striking 
effect being enhanced IL-10 
production (5).

How important is IL-10 as an immune evasion strategy?
Marcia A. Blackman: EBV 
encodes a viral homologue of 
IL-10, vIL-10, which has been 
shown to retain some, but not all, 
functions of cellular IL-10. Based 
on in vitro studies, the function 
of vIL-10 in vivo is thought to 
be to suppress antiviral immune 
responses and promote B cell sur-
vival and the establishment of 
latency (6). This homologue is 
missing in KSHV and γHV68, 
but, as mentioned above, we 
have recently shown that γHV68-
infected dendritic cells produce 
elevated levels of (cellular) IL-10 
upon exogenous stimulation (5). 
Consistent with a role of virally-
induced IL-10 in immune eva-
sion, it had been reported that 
latency was reduced in IL-10-defi-
cient mice (7). We confirmed and 
extended these studies and showed 
that indeed, despite no effect on 
the lytic phase of the infection, 

both the peak levels of latency 
and the long-term latent load was 
reduced in IL-10-deficient mice. 
In addition, dendritic cells iso-
lated ex vivo from infected wild-
type mice express elevated levels of 
IL-10 message. Additional in vitro 
studies showed that viral infection 
of dendritic cells didn’t interfere 
with antigen processing and pre-
sentation, but did interfere with 
the ability to stimulate normal 
T cells in a mixed lymphocyte 
reaction. The defective in vitro T 
cell stimulation was partly ame-
liorated by neutralizing antibodies 
to IL-10. Taken together, the data 
suggest that γHV68 infection of 
dendritic cells is a mechanism 
of viral immune evasion, medi-
ated in part by IL-10 (5). The 
value of the γHV68 model in 
studying dendritic cell infection as 
an immune evasion mechanism 
has only begun to be exploited.

Can vaccination prevent or control latency?
Marcia A. Blackman: Despite a 
vigorous immune response to the 
initial γ-herpesvirus infection and 
clearance of lytic virus, latency is 
established. The latent phase of 
infection normally remains quies-
cent in immunocompetent indi-
viduals. However, the virus is 
associated with the development 
of a variety of malignancies, and 
reactivation of latent virus during 
therapeutic or disease-associated 
immunosuppression often results 
in lymphoproliferative disease. It 
is clear that the presence of latent 
virus poses a significant clinical 
threat, which could be prevented 
by sterilizing immunity. What is 
not clear however is whether effec-
tive prophylactic vaccination strat-
egies against the γ-herpesviruses 
can be achieved, or whether the 
multiple viral immune evasion 
mechanisms will always allow 
latent virus to sneak through and 
establish a foothold in the host. 
Early attempts at epitope-based 
strategies showed that the vacci-

nation effectively reduced the lytic 
viral load, but had little impact 
on long-term viral latency (8,9). 
More recently, it has been shown 
that vaccination with reactivation-
deficient mutant viruses signifi-
cantly lowers long-term latency 
following challenge with wild-
type viruses (9,10). However, to 
be effective, the immunity must 
be sterilizing, as the presence of 
even dramatically-reduced levels 
of latent virus poses a potential 
oncogenic threat. Finally, post-
exposure vaccination strategies to 
boost immunesurveillance by T 
cells have been tested in the 
mouse model, but have not yet 
achieved long-term control of reac-
tivating virus (11). The question 
of whether vaccination can pre-
vent the establishment of latency 
or boost immune control of the 
latent phase of infection remains 
unanswered. Studies with γHV68 
provide an important experimen-
tal model for “proof of principal’ 
testing of vaccination strategies.
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