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Evolution is a wonderful thing. And viruses
have been particularly good at developing ways
to take advantage of the immune system. A new
study, published in Immunity, shows for the first
time that DC-SIGN — a lectin receptor
expressed by dendritic cells (DCs) and
Langerhans cells — mediates the binding and
transmission of cytomegalovirus (CMV) to
permissive cells.

Previous work has shown that DC-SIGN
mediates binding and internalization of HIV-1,
enabling DCs to transmit the virus to permis-
sive CD4+ T cells (see the Highlight ‘A SIGN for
HIV’ in our March 2002 issue). In the present
study, similar results have been obtained for
CMV. As DCs are refractory to infection with
adapted CMV laboratory strains, it is possible to
study trans-infection of permissive cells in the
absence of productive infection of DCs. DCs
expressing DC-SIGN were incubated with a
green fluorescent protein (GFP)-expressing
mutant CMV, then washed and cultured with
MRC5 cells (which are permissive for CMV
infection). Expression of GFP in the MRC5 cells
showed that the virus had been transmitted,
and this could be inhibited using a DC-SIGN-
specific blocking antibody. Viral interaction
with DC-SIGN+ cells enhanced infectivity,
because MRC5 cells exposed to CMV-pulsed
DCs were more highly infected than after expo-
sure to free virus particles. Cell-bound virus
retained infectivity for 4–5 days.

Is internalization of DC-SIGN important for
the efficient transmission of CMV to permissive
cells? This seems to be the case — when inter-
nalization signals in the cytoplasmic tail of DC-
SIGN were deleted, transmission of CMV to
permissive cells was decreased markedly.

Besides its role in CMV transmission, DC-SIGN
also enhances direct CMV infection when
expressed by susceptible cells, such as DCs,
THP1 cells or HEK 193T cells.

What is the viral ligand that interacts with
DC-SIGN? The authors focused their investiga-
tions on the viral envelope glycoprotein CMV
gB, as this is a highly glycosylated and abundant
molecule that has low sequence variability
between strains. Biotinylated CMV gB binds
directly to DC-SIGN+ DCs, but not to DC-
SIGN− THP1 cells. Competition assays using
HIV-1 gp120 and surface plasmon-resonance
experiments confirmed that CMV gB is a viral
ligand for DC-SIGN.

So, DC-SIGN+ DCs can transmit CMV to
permissive cells and can be infected by primary
isolates of CMV. This new work provides fur-
ther support for the idea that viruses have
evolved mechanisms to take advantage of the
trafficking of DCs from entry sites to target
organs.
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Researchers at Leiden University have
identified a schistosome lipid that seems 
to interact with the innate immune system
through a Toll-like receptor (TLR).
Interestingly, rather than promoting 
T-cell activation, this interaction 
induces the development of T cells with
immunosuppressive potential.

Schistosomes are parasitic worms that
chronically infect more than 200 million
people in developing countries. Owing to
complex interactions between the host
immune system and the parasite — the
product of a long period of co-evolution —
the schistosomes can survive for many years.

In recent years, lipids have emerged as
important modulators of the innate immune
system. So, van der Kleij and colleagues set out
to investigate the effects of schistosome lipids
on the host immune response. Lipids from
Schistosoma mansoni were fractionated using
an ion-exchange column and then tested for
their capacity to induce cytokine production.

A fraction containing phosphatidylserine
was found to affect the maturation of

dendritic cells (DCs) such that they induced
the development of T cells secreting the
immunosuppressive cytokine interleukin-10
(IL-10) in vitro. In co-culture, these T cells
suppressed the proliferation of autologous 
T cells, an effect that was blocked by IL-10-
specific antibodies. This effect seems to be
specific for phosphatidylserine, as other
schistosome extracts failed to induce the
production of IL-10 by T cells in vitro.
Mammalian phosphatidylserine had no
effect on DC maturation.

Members of the TLR family have been
shown to recognize other pathogen-
associated lipids, and so they were candidate
receptors for interaction with the schistosome
phosphatidyl fraction. Antibodies specific 
for TLR2 blocked the induction of IL-10-
secreting T cells by phosphatidylserine 
in vitro, indicating that TLR2 might be
involved in the recognition of schistosome
phosphatidylserine. Phospholipase digestion
of the phosphatidylserine lipid fraction
reduced its TLR2-stimulating capacity,
confirming that the active moiety is a

phosphatidylserine and not a contaminant.
Further fractionation of the worm
phosphatidylserine by HPLC pinpointed the
TLR2-activating and IL-10-promoting
activity to a lyso-phosphatidylserine fraction.

So, schistosome lyso-phosphatidylserine
seems to signal through TLR2 to direct the
induction of IL-10-secreting helper T cells,
which might account for the skewing to IL-10
production and T-cell hyporesposiveness
that is seen during chronic schistosomiasis.
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