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IL-27 is a recently discovered cytokine belonging
to the long-chain four-helix bundle family, which
shows structural and functional similarity to IL-12.
IL-27 is a heterodimeric complex consisting in the
EBB (Epstein-Barr virus induced gene 3; IL12p40
related protein) and p28 (IL12p35 related
polypeptide) subunits. IL-27 is produced by activated
monocytes and dendritic cells. The expression of IL­
27 by dendritic cells is critically regulated and
concerted with the other members of the IL-12
family. Dendritic cells express IL-27 upon activation
by the ligands of the Toll-like receptors 3 and 4 and
intact E.coli bacteria, but not by CD40L engagement.
The extracellular nucleotide signalling via P2
receptors inhibits IL-27.

The IL-27 receptor, the WSXl/gp130 complex, is
expressed on immature and mature T cells, and also
on primary human mast cells and monocytes (1). The
IL-27/IL-27R signaling system is involved in the T­
cell mediated immune response against parasitic (2­
5) and bacterial infections (6-9), intracellular
pathogens (10) and tumor cells (11-17). However, IL­
27 is able to elicit the production ofpro-inflammatory
and anti-inflammatory cytokine patterns in both
CD4+ and CD8+ cells in different experimental and

pathologic conditions (18-34). These apparently
discordant properties ofIL-27 on the immune system
need to be further investigated.

IL-27 plays e relevant function in initiating the
differentiation pathway of naive T cells towards the
IFN gamma-producing CD4+ cells ofthe Thl subset
(35). The Thl differentiation is also driven by the IL­
27-related cytokine IL-12. However, the IL-27
activity is anterior to that ofIL-12 and only partially
overlapping. In fact, IL-27 alone is not sufficient for
IFN-gamma polarization of T cells but, during the
initial Thl commitment, it induces the expression of
the IL-12 receptor on naive T cells (Fig. 1).

Therefore, IL-27 contributes in a paracrine
manner to determine the responsiveness to IL-12 and,
consequently, to the production of IFN gamma. On
the other hand, the IL-27 receptor is an inhibitor of
innate and adaptive elements of the type 2 immunity
(36). Engagement of the IL-27R expressed on T cells
by IL-27 activates the intracellular transducing
pathway JAKl/STATl (phosphokinase/signal
tranducer and activator oftranscription) which in tum
induce the transcription of T-bet, the major Th 1
specific transcription factor. T-bet determines the
transcription of its downstream target IL-12Rbeta2
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and the suppression of the basal expression of GATA­
3, the critical Th2 transcription factor (36). However,
IFN-gamma can be produced in a STATl­
independent manner (36). IL27R signaling probably
also acts through other intracellular pathways since
Th2 cytokine expression pattern (37) and both CD8+
T cell activation and cytotoxicity can be evoked.

IL-27 is not only involved in directing the
polarization of naive T cells, but also affects the
proliferative response and cytokine production ofAg­
specific effector/memory Th 1 cells. This may
explain, in part, its important role in the regulation of
inflammatory autoimmune diseases, and also suggest
novel ways of therapy.

The IL-12 cytokine family plays important roles
in the orchestration of innate and adaptive immunity
by dendritic cells (DC). The regulation of IL-12
expression has been thoroughly studied, but little is
known about factors governing the expression of IL­
23 and IL-27, two novel IL-12-family members
acting on memory and naive T cells, respectively. We
report that the expression of these cytokines by DC
was critically dependent on the mode of activation.
DC activation via CD40L predominantly induced IL­
12, ligands of the Toll-like receptors (TLR) 3 and
TLR4 induced both IL-12 and IL-27, whereas
exposure to intact E.coli bacteria resulted in high
expression of IL-12, IL-27, and IL-23. The
nucleotide, ATP, has been shown to inhibit IL-12
production via P2 receptors. We found that ATP also

inhibited IL-27 but enhanced IL-23 expression.
Interestingly, the reciprocal regulation ofIL-12/IL-27
and IL-23 by ATP was mediated via two distinct P2
receptors and was also induced by prostaglandin E2
via cAMP-elevating EP2/EP4 receptors. As a
consequence, DC were selectively impaired in their
ability to induce IFN-gamma in naive T cells, but
continued to promote IFN-gamma and IL-17
production in memory T cells. These studies identify
P2 receptors as promising targets for the design of
novel strategies to manipulate specific stages of T
cell responses and to treat IL-12- and IL-23-mediated
disorders.
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