
Our understanding of how pathogens 
such as bacteria and viruses induce 
T helper 1 (TH1)-cell responses greatly 
exceeds our knowledge of how TH2-
cell responses are induced by allergens 
and parasites. Now, two papers 
readdress this balance and show that 
signals derived from basophils and 
eosinophils are directly involved in the 
induction of TH2-cell responses.

Knowing that many allergens have 
intrinsic protease activity and that 
helminths secrete proteases during 
infection, Sokol et al. asked whether 
this common factor explained their 
ability to promote TH2-cell responses. 
Indeed, the induction of IgE produc-
tion by papain, a potent allergen, 
was shown to depend on its protease 
activity. Using mice in which cells 
expressing the TH2-type cytokine 
interleukin-4 (IL-4) co-express a 
fluorescent marker, the authors found 
that cells producing the most IL-4 in 
response to subcutaneous immuniza-
tion of papain were basophils in the 
draining lymph nodes. Depletion of 
basophils abolished the induction of 
TH2-cell responses by papain, which 
seems to act directly on basophils 
through an as-yet-unknown 
sensor. In addition to IL-4, papain-
activated basophils were shown to 
produce thymic stromal lymphopoi-
etin (TSLP), which is known to be 
involved in lymphocyte development 
and allergic responses. Although 

neutralization of TSLP did not block 
the papain-induced activation and 
lymph-node migration of basophils, 
it did inhibit TH2-cell differentiation. 

So, Sokol et al. propose that 
allergen or helminth proteases cleave 
a ‘sensor’ that stimulates basophils 
to migrate to the lymph nodes and 
produce TH2-type cytokines, leading 
to TH2-cell differentiation.

In the second study, Yang et al. 
describe a secretory protein produced 
by eosinophils known as eosinophil-
derived neurotoxin (EDN) that 
the authors define as an immune 
‘alarmin’, owing to its ability to induce 
the migration and maturation of 
dendritic cells (DCs). EDN is shown 
to stimulate DC maturation by sig-
nalling through Toll-like receptor 2 
(TLR2), as DCs from Tlr2–/– mice 
or DCs in which the expression of 
the sole adaptor protein for TLR2, 
MyD88 (myeloid differentiation 
primary-response gene 88), has been 
silenced failed to upregulate matura-
tion markers and produce cytokines 
on exposure to EDN. 

Yang et al. also noticed that EDN-
stimulated DCs produced TH2-type 
cytokines (in particular IL-6 and 
IL-10) at higher levels than TH1-
type cytokines (such as IL-12p70), 
so they tested the effect of EDN on 
immune responses in vivo. Indeed, 
immunization of C57BL/6 mice with 
ovalbumin (OVA) in the presence 

of EDN enhanced recall antibody 
responses to OVA and these were 
dominated by the TH2-associated 
antibody IgG1 rather than IgG2a. 
Moreover, splenocytes from these 
mice, or from mice that had received 
OVA-loaded EDN-activated DCs, 
showed robust proliferation and pre-
dominantly produced IL-5, IL-10 and 
IL-13, and not interferon-γ, on OVA 
restimulation in vitro. This TH2-cell 
polarization by EDN was shown to 
depend on the expression of TLR2, 
confirming that EDN acts as an 
endogenous TLR agonist to promote 
TH2-cell responses. 
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