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It is generally accepted that dendritic cells (DC) are the most
potent antigen-presenting cells (APC) in our body in terms
of their ability to stimulate naive T cells. Moreover, in the
process of antigen presentation, DCs not only present anti-
gens to T cells (signal 1), with the help of costimulatory mol-
ecules (signal 2), but they also provide additional signals to
T cells that facilitate their polarization (signal 3) and/or
direct them to specific tissue sites by inducing homing mole-
cules (signal 4) (1). In contrast to DCs, other APC, such as
B cells and macrophages, are unable to stimulate naive T
cells. To be a functional APC, a specific cell should fulfil sev-
eral capacities: antigen binding and uptake, antigen process-
ing, loading the antigen onto MHC-II molecules and finally
expressing the loaded MHC-II molecule on the plasma mem-
brane together with costimulatory molecules. This implicates
that the expression of MHC-II on the plasma membrane
of a cell per se does not designate antigen-presenting proper-
ties. This is, for instance, an important point of debate
on the IFN-y-induced MHC-II expression on mast cells or
keratinocytes.

Basophils are increasingly being recognized as immunologi-
cally active cells, in addition to their well-established role as
inflammatory cells via IgE-induced degranulation. Basophils
are a major source of pro-allergic cytokines, such as IL-4,
and have been shown to be responsible for 72% of IL-4
protein-positive cells in the bronchial mucosa during aller-
gen-induced asthmatic reactions (2). These cells also comprise
the dominant IL-4-producing cell in bronchoalveolar lavage
fluid following segmental lung challenge (3). Recently, it was
shown that, in mouse models, basophils are not only impor-
tant sources of IL-4 in the induction of an immune response,
but they also appear to be able to present antigens (4). In
this context, it was speculated that basophils could be vital
inducers of any Th2 immune response. Whereas T cells need
first to be stimulated by IL-4 to be able to develop into Th2
cells, basophils appear to be well placed to provide this early
source of IL-4. The concept of basophils acting as IL-4-
releasing APC has been under much discussion lately, both
at the level of technical pitfalls, but also at the level of rele-
vance of specific animal models (5). One of the possibilities is
in mice that basophils and DCs co-operate in inducing Th2
responses, where basophils produce the necessary 1L-4 and
DCs present antigen (5, 6).

Translating these interesting basophil properties to humans
has been of great interest. However, it is important to appre-
ciate differences in the behaviour of mouse basophils to their
human counterparts. Human basophils lack protease-acti-
vated receptor expression (PAR), and PAR ligands failed to
induce activation of these cells (7). It is therefore question-
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able whether PAR activators, such as papain, that have been
used in many of the mouse models, are able to elicit baso-
phil-mediated innate triggering that initiates a Th2 response.
Another crucial difference is that human basophils cannot be
activated through IgG receptors (8) (their functions are
inhibited by IgG-mediated triggering via FcyRIIb receptors).
Moreover, circulating basophils in mice has been character-
ized by their FceRI and IL-4 expressions despite substantial
differences in morphology to their human counterparts. Clas-
sical indicators of basophil function, such as histamine syn-
thesis, granule storage and release, have not been addressed.
These differences and lack of characterization have led to
concerns regarding the identity of the mouse ‘basophil’ and
highlight major pitfalls in extrapolating these animal models
to human allergy (9).

Taking the above into account, there is an urgent need
to obtain insights regarding potential antigen-presenting
functions of human basophils. In this issue of allergy, Eckl-
Dorna and colleagues compare the antigen-presenting prop-
erties of different human cell types including basophils (10).
Here, basophils were not able to present the birch pollen
allergen Bet v 1 to T lymphocytes, whereas a mixture of
APC depleted of basophils did. This was observed for both
healthy control basophils and basophils obtained from birch
pollen allergic individuals. In addition, even IL-3-activated
basophils remained unable to present antigen. Very recently,
a group in the same institute demonstrated that basophils
lacked the machinery to uptake, process and present Bet v
1, although a small increase of HLA-DR was seen after
incubating the basophils with both IFN-y and IL-3 (11).
These two papers indicate that it is unlikely that human ba-
sophils can act as major APC. However, this is in contrast
to recent data presented at the latest EAACI annual meeting
where two groups showed that human basophils could pres-
ent allergens or express MHC-II (12, 13). In addition,
Charles and colleagues showed in their work on the role of
basophils in antibody production in systemic lupus erythe-
matosus (SLE) that basophils of patients with SLE
expressed HLA-DR (14). This group makes a strong state-
ment that blood basophils are not representative for tissue-
dwelling basophils. It might be that technical details underlie
these differences in human basophils, just as has been the
case in the experimental procedures of mouse studies.
Importantly, whereas the percentage and number of basoph-
ils in blood and tissue is low, there are also issues in the iso-
lation and purification of basophils. This includes the selective
loss of basophil subsets during purification, such as the
selective loss of HLA-DR carrying basophils in the MACS
system.
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It is of great interest to further examine the properties of
basophils to present antigen in different diseases in the con-
text of their proven potent IL-4-releasing role. However, one
should take into account that even in the case that basophils
are found to present antigen to T cells, it is highly likely that
their role will be a minor one when compared with profes-
sional antigen-presenting DCs.
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