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1. Summary
Recent advances in understanding the physiological role of mast cells (MCs) points to an important
regulatory role for these cells in adaptive immunity. MCs express a diverse array of molecules that
can promote their interaction with T cells as well as with other immune cells. New evidence
demonstrates that mast cells can directly and indirectly communicate with T cells. They can control
both effector and regulatory T cell responses and their activity can in turn be modulated by these
interactions. Here we briefly summarize these advances and discuss some of the major challenges
in understanding the communication of MCs and T cells.
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2. Introduction
Since the first description of the mast cell (MC) by Paul Ehrlich in 1878, the function of this
tissue resident cell has been enigmatic (reviewed in [1]). These cells were named “Mastzellen”
by Paul Ehrlich because he thought of them as providers of nutrition to tissues because of their
notable granules. It was not until at least forty years later, with the discovery of a reaginic agent
by Carl Prausnitz that elicited allergic reactions [2], and the later finding by J.F. Riley and G.B.
West that MCs were the source for the release of allergic mediators such as histamine [3], that
a role (albeit pathological) for MCs was delineated. The modern era in the study of MC function
was ushered in by the identification of IgE by Kimishige and Teruko Ishizaka in the late 1960’s
as the reaginic agent that caused MC activation [4] and by the cloning of the high affinity IgE
receptor (Fcε RI) [5,6], which allowed structural and functional studies on mast cell function
in vitro and in vivo. These seminal discoveries promoted the view that the MC was principally
a villain that caused allergic disease [7], nonetheless, its protective role in some parasitic
infections was also recognized [8].

Today, it has become widely accepted that the role of the MC is not restricted to allergic
processes. This evolution was partly a consequence of the discovery that MCs produce
cytokines [9,10], to varied stimuli, and that this can occur in the absence of MC degranulation.
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This was further cemented by the finding that MCs were essential to survival in a mouse model
of sepsis [11] suggesting an important role for this cell type in innate immunity, which was
further reinforced by the recognition that MCs express multiple pathogen-associated molecular
pattern receptors, like members of the Toll-like receptor family (TLRs) [12–15]. Given their
localization to tissues which can be in contact with the environment, and the accumulated
evidence of a role for these cells in host defense, MCs are now recognized as innate immune
cells [16]. The discovery of additional novel roles for MCs in host defense, particularly to snake
and bee venoms, provide evidence of the MC as a first line of defense in specific circumstances
[17,18].

MCs can also function as amplifiers of the adaptive immune responses [19]. There is increasing
evidence of MCs as modulators of T cell responses [20]. The concept that MCs communicate
with T cells is hardly surprising, due to the fact that MCs express a wide array of molecules
[21] that can potentially mediate this cross-talk (Fig. 1). These include major histocompatibility
molecules, stimulatory and inhibitory proteins as well as a large number of cytokines and
inflammatory mediators (reviewed in [19,22]). Furthermore, MCs have been identified in the
proximity of T cells not only in peripheral tissues but also in lymphatic organs (Fig. 2). These
new findings provide a continuing evolution of the role of MCs, as the recent data suggests an
important regulatory role for these cells [16,19]. In this review, we summarize the findings on
the various modes of communication between MC and T cells and, where known, the
mechanisms and functional outcome of such interactions are also discussed. As this is a young
field of investigation, we also discuss the current hurdles and future challenges towards
understanding how MCs and T cells communicate.

3. Types of mast cell-T cell interactions
The potential interaction of MCs with T cells has long been suggested by early findings of
cytotoxic T cell interactions with the target mastocytoma cell line P815 [23–25], and the
demonstration that mast cells and lymphocytes can form rosettes in mixed cultures [26]. More
recent studies have shown that MCs and activated T cells can interact via ICAM-1 (CD54) and
LFA-1 (CD11a) expressed, respectively, on their cell surface [27] (Fig. 1). This interaction
promoted histamine release from MCs and was found to enhance FcεRI-mediated MC
degranulation as well [28]. Nonetheless, the mechanisms involved are unclear. That MCs
should be able to interact with T cells might seem predictable since MCs express an array of
surface molecules, including members of the B7 family (ICOS-L, PD-L1, PD-L2) the TNF/
TNFR families (OX40L, CD153, Fas, 4-1BB) and the glucocorticoid-induced TNFR (GITR)
[21] (Fig. 1). However, under what circumstances such interactions occur and what is the
outcome of such interactions has only recently been a focus of active investigation. Recent
work has begun to shed some light on the mechanisms and the physiological effects of MC-T
cell interactions. In the next several sections we summarize some of these physiological
outcomes and where possible we discuss potential mechanisms.

3.1 MCs can stimulate (and possibly suppress) T effector cells
The role of the MC as an effector cells in various types of inflammation, such as Th2-type
diseases and autoimmunity, has long been recognized. Their possible role in experimental
autoimmune encephalomyelitis (EAE) was suspected over several decades ago [29]. EAE is a
mouse model of multiple sclerosis, a prototypical T cell-mediated autoimmune disease in the
mouse, where MCs were shown to enhance the inflammatory process [30] and to promote
CD4+ and CD8+ T-cell expansion in the central nervous system [31]. Several intriguing
observations have been made with regards to MC and T cell communication in the context of
EAE. First, reconstitution of bone marrow derived MCs in mast cell-deficient (Wv/Wv) mice
exacerbated disease even in the absence of engraftment within the inflammatory site, implying
that enhancement of T-effector activity occurred at a site remote to the inflammatory site (e.g.
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lymph nodes and spleen) [32]. Second, adoptive transfer experiments of autoreactive T-cells
indicated that MCs have a role both in the onset and the severity of disease [31].

A possible mechanism for the enhancement of T-effector activity arises from the observation
that MCs are able to act as antigen presenting cells [33]. Several recent studies provide
mechanistic insight in support of such a model. Inducible expression of MHC class II by MCs
was reported to occur when these cells were treated with LPS and IFN-γ [34] (Fig. 1). This
study demonstrated that MHC class II-expressing MCs failed to stimulate naïve T cells, but
could effectively support activated T effectors and cause the expansion of regulatory T cells
(Tregs). Moreover, an LPS injection in mice caused an increased number of MCs in the lymph
nodes and these MCs expressed MHC Class II molecules as well as the positive costimulatory
B7 family members CD80 and CD86, demonstrating the potential to regulate T cell activity in
the lymph nodes [34] (Fig. 1 and 2). In addition, another study [35] reported that treatment of
peritoneal cell-derived mast cells (PCMCs) with IFN-γ and IL-4 induced expression of MHC
class II molecules. These PCMCs were then able to present antigen to effector T cells causing
their activation, proliferation, and the formation of an immunological synapse between the
PCMC and the T cell [35]. It also appears that Notch signaling can induce MHC class II and
OX40L expression on MCs. Consequently, these MCs could also cause proliferation of T cells
and promoted a Th2 phenotype [36]. Thus, upregulation of MHC class II on MCs is a key
component for stimulating T effector cells and Tregs in some settings. However, this role for
MCs is not limited to MHC class II presentation, MHC class I-dependent cross presentation
of MCs to CD8+ T cells was recently shown to increase CD8+ T cell proliferation and effector
functions [37]. Moreover, in vivo studies demonstrated that MCs could regulate CD8+ T cell-
specific priming in EAE. Thus, the findings argue that MCs are important in antigen-specific
regulation of CD8+ T cells.

Various other mechanisms underlying the MC’s ability to activate T cells have been subject
to investigation. Although some of the most recent work has focused on the engagement of
OX40 on T cells by MC expressed OX40L [38–40] (this will be discussed in the following
sections), the means by which MCs can potentially stimulate lymphocytes seems much more
diverse. It has been shown that MCs can cause T cell proliferation and cytokine production in
a TNF-dependent manner following FcεRI stimulation [41]. Moreover, in co-cultures of MCs
with helper T cells, low numbers of MCs enhanced T cell proliferation whereas high numbers
suppressed T cell proliferation [42]. Evidence for a role of histamine via the H1 receptor was
suggested in this study, however, the underlying mechanism is unclear.

Much less is known about the role of MCs in suppression of T effectors. Nonetheless, some
clues are being unveiled. In a mouse model of hepatocarcinoma, tumor cell-derived stem cell
factor (SCF) promoted the recruitment of MCs to the tumor (Fig. 2) and the release of
adenosine, which inhibits the production of IL-2 and IFN-γ by CD4+ T cells [43]. It was
suggested that the high levels of SCF in the tumor microenvironment serve to promote the
release of adenosine and cause the MCs to remain at the site of the tumor by inhibiting further
migration. In addition, this immune suppression could be further enhanced by the increased
presence of Tregs in the tumor site [43]. However, whether the recruitment of Tregs to the
tumor environment is caused by MCs is unclear. Thus, in this model, MCs appear to be key in
suppressing the immune response required for effective elimination of the tumor.

Obviously, the mechanism by which MCs may promote or suppress T effectors may differ
depending on the inflammatory setting. Nonetheless, the findings underscore the potential
capacity of MCs to facilitate T effector responses by diverse mechanisms.
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3.2 MCs suppress Tregs
The concept that MCs may act to promote inflammation through inhibition of Treg activity
has been put forward by multiple recent reports. This possibility was first suggested several
years ago by the finding that IFN-α treatment of FcεRI-activated cord blood derived human
MCs caused a shift from TNF production to an enhanced production of IL-10 and TGF-β with
a concomitant decrease in OX40L expression (Fig. 1), which resulted in the decreased ability
of these cells to promote CD4+ T cell expansion [44]. Further mechanistic insight was provided
by a more recent study where Tregs and T effectors were mixed with MCs [40]. This study
showed that MCs counteracted the Treg suppression of effector T cells. Abrogation of the Treg
suppressive activity depended on OX40/OX40L interaction (the latter being expressed on
MCs) and T-cell derived IL-6. The result of the MC-mediated counteraction of Treg
suppression of effector T cells was an increase in IL-17 producing T-cells [40]. In vivo analysis
of inflammatory conditions where the localization of MCs with Tregs and Th-17 cells might
occur, revealed that some MCs could co-localize with Tregs and Th17 cells in EAE. Likewise,
these three cell types were identified in the BAL fluid of OTII transgenic mice challenged with
ovalbumin intranasally, suggesting that this complex tripartite regulatory circuit might exist
in such inflammatory conditions [40]. Similarly, a change in the suppressive phenotype of
Tregs suppressive has been suggested in a mouse model of hereditary colon cancer (polyposis)
[45], a conditions where MCs have been shown to be essential [46]. Progressive disease was
shown to cause a shift of expanding Tregs from an IL-10 secreting to an IL-17 secreting
phenotype with a concurrent development of a mastocytosis. Thus, it appears that in various
inflammatory settings the presence of MCs with Tregs and T effectors may well promote
inflammation via suppression of the IL-10 secreting Treg.

Another mechanism for counteraction of Treg suppressive activity has also been suggested by
the binding of MC-derived histamine to H1 receptors on Tregs [47]. Exposure of Tregs to
histamine caused a lowering of CD25 and Foxp3 expression but increased expression could
be restored by treatment of the cells with the H1 antagonist loratadine. In this particular work,
Tregs were exposed to histamine for 48 hours thus the physiological relevance of these findings
are unclear given the short-half life of circulating histamine in vivo [48]. Nonetheless, there
are some pathological conditions where histamine elevation is prolonged, for example,
histamine intolerance can result from the ingestion of spoiled fish or other amine-rich foods,
endogenous histamine overproduction, or an imbalance between the accumulation of histamine
and its elimination [49–51]. This can cause severe allergic reactions or recurrent anaphylaxis,
which may have suppression of Tregs as one component [52]. It should be noted, that histamine
has also been suggested to act on T cells through its binding to H2 receptors. In an in vivo
mouse model, administration of cimetidine, an H2 blocker, increased the immune response to
a melanoma and inhibited its growth [53]. In a model of hepatitis B virus DNA vaccination,
the enhancement of the immune response by cimetidine was demonstrated to result from
elevated levels of IL-4 and IFN-γ producing CD4+ T effectors and downregulation of IL-10
and TGF-β secretion [54], which may also lead to reduced Treg activity. Collectively, these
findings highlight the versatility of MCs as regulators of Treg activity in the immune system.

3.3 Tregs can suppress (and possibly enhance) MC function
Dampening of a large variety of immune responses to both self-antigens and to foreign antigens
is a pivotal role for Tregs [55]. This suppression is the result of interactions between Tregs and
other cellular targets, such as dendritic cells and T effectors. It was therefore hypothesized that
MCs, which take part in allergic responses, may also submit to Treg-mediated inhibition. This
was based largely on the findings that IL-10 and TGF-β, cytokines secreted by Tregs, can
inhibit mast cell function [56,57]. An initial analysis of the effect of Tregs on MC function
demonstrated that activated Tregs caused a reduction in the expression of Fcε RI on MCs
[58]. While MCs were shown to recruit both Tregs and conventional CD4+ CD25− cells, only
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Tregs caused a reduction in Fcε RI expression whereas both T-cell subsets suppressed Fcε RI-
mediated leukotriene C4 production. The inhibition of Fcε RI expression was shown to be, in
part, dependent on IL-10 and TGF-β and was contact-dependent [58]. The picture, however,
is quite complex, since inhibition of mast cell degranulation was not observed and cross-talk
from both Tregs and conventional T cells was shown to enhance Fcε RI-induced Stat5
phosphorylation along with a concomitant increase in cytokine production. Thus, while the
findings show that activated Tregs can suppress Fcε RI expression and leukotriene production,
they in turn enhance cytokine production. Thus, the physiological significance of this work
remains to be elucidated.

A considerable advance in understanding Treg and MC interactions was made with the
discovery that these cells can interact via OX40 and OX40L [21,38,39,59–61] (Fig. 1).
Consequently, it was reported that this interaction results in the suppression of MC
degranulation [38]. In vitro experiments demonstrated the requirement for OX40 on the Treg
and OX40L on the MC in order to suppress MC degranulation. Mechanistically, it was shown
that Treg-MC contact impaired the influx of extracellular Ca2+ after Fcε RI stimulation. This
was mediated through increased cAMP generation in the MC as a result of OX40L engagement.
Inhibition of cAMP generation in MCs caused normal Ca2+ influx and normal MC
degranulation even in the presence of Tregs, demonstrating that quenching of cAMP caused
reversion to a normal phenotype. cAMP was previously demonstrated to inhibit MC calcium
responses and degranulation [59–61], thus the findings suggest that OX40L engagement on
MCs leads to the activation of a heterotrimeric GTP-binding protein that is linked to the
activation of adenylyl cyclase, which generates cAMP. This is of considerable interest since
OX40L engagement on dendritic cells enhances their maturation and antigen presenting ability
[62], suggesting the possibility that Tregs may promote MC differentiation from an effector to
antigen-presenting phenotype. It should be noted that this study [38] also provided in vivo data
showing that suppression of MC degranulation in a model of anaphylaxis depended on Treg-
derived OX40. However, the reciprocal experiment on the role of OX40L expressed by MCs
could not be conducted as engraftment of these cells was impaired in MC-deficient mice.

While less mechanistically defined, it has been shown that adoptive transfer of in vitro-
stimulated Tregs can increase bacterial clearance and improve survival in a mouse model of
sepsis [63]. This cecal ligation and puncture model has been shown to depend on MCs for
survival and protection is at least in part mediated by TNF secretion [11], however, it is also
likely that mast cell granule proteases play an important role through recruitment of neutrophils
[64–66]. Transfer of IL-2, anti-CD3, and anti-CD28 in vitro stimulated Tregs was shown to
enhance survival and was host T cell dependent and resulted in a marked increase in the
numbers of MCs in the peritoneal cavity [63]. The mechanism for this enhancement is not
clear, however, the result of increased MC numbers was translated to increased TNF in the
peritoneal cavity. Thus, the findings suggest that activated Tregs can promote and increase MC
response in this particular model of sepsis. Collectively, while the preponderance of evidence
might suggest that MCs can be subject to Treg-mediated suppression there appears to be some
cases where Tregs may promote MC function.

4. MCs as the effector arm of Treg-mediated suppression
The role of MC as immune suppressors or as the effectors of Treg activity is a novel concept
that has been proposed in recent years by several reports. This role for the MC was not predicted
based on the conventional view of MCs as proinflammatory cells. Nonetheless, evidence in
support of this view has accumulated from various model systems. MCs have been implicated
in the progression of tumor development, by inducing immunological tolerance to the
neoplastic tumor ([43,67] and reviewed in [68]) (Fig. 2). One proposed mechanism for the anti-
inflammatory or suppressive effect is MC-derived IL-10 [69]. This mechanism was shown to
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underlie the dampening of the immunological response to a hapten in combination with UVB
[70], chronic UVB irradiation [69] and mosquito bites [71]. Other mechanisms for a protective
or suppressive effect of MCs on the immune response may be mediated by the ability of mast
cell granule proteases and other contents to cleave and inactivate various inflammatory or toxic
agents as has been shown for sarafotoxins [17,18], a toxin in the venom of some snakes which
is degraded by MC granule proteases leading to increased survival.

A detailed model of collaboration between Tregs and MC has been described in a skin allograft
system [72]. In this work, it was noted that tolerant allografts acquire an MC-gene product
signature and that tolerance was impaired in MC-deficient mice. The authors found that
activated Tregs express high levels of IL-9 and that this cytokine recruited and activated MCs
in the skin graft to achieve inhibition of rejection. The conclusion from this work is that MCs
were essentials intermediaries in regulatory T-cell tolerance [72]. This, however, is not likely
to be universal, since MC-deficient- and IL-9-null- mice do not exhibit the exaggerated
inflammatory phenotype that is seen in the Treg-deficient Foxp3-null mice. Moreover, whether
Tregs secrete IL-9 or induce, via TGF-β secretion, the differentiation of Th2 cells to the newly
described Th9 cells [73] (as the source of IL-9 in this allograft model) remains unclear. Another
level of complexity has been added to this model by a follow-up study that showed that, upon
localized or systemic MC degranulation, peripheral tolerance was broken and thus allograft
rejection is facilitated [74]. The proposed mechanism involved the transient loss of Tregs and
MCs from the allograft and a decreased expression of suppressor molecules by the Treg.
However, in contrast to the aforementioned work demonstrating that MCs can cause the shift
of Tregs to Th-17 cells [45], this study found that Tregs lost the ability to secrete TGF-β, IL-10,
and express other suppressive molecules without a change in Foxp3 expression (thus retaining
a Treg phenotype) [74]. Thus, the conclusion from this study is that the same MCs that appear
to be crucial for the establishment of tolerant skin allografts, also harbor within their granules
the potential to initiate rejection. Nonetheless, given that the loss of MC’s or IL-9 expression
does not lead to spontaneous inflammatory disease or to the type of inflammatory disease seen
in the absence of Foxp3 (in unchallenged or challenged mice), the ability of MCs to act as
intermediaries of Treg-mediated suppression is most likely circumstance-dependent and is not
a generalized function of MCs.

5. What have we learned and where do we go from here?
The evidence briefly summarized herein provides multiple scenarios where MCs can be
intimately linked to T cell biology and function. A common theme emerges whereby MC and
T cell communication is regulatory in nature but not indispensable to carry out many of the
effector functions of either cell type. There is evidence that:

1. MCs can present antigen to T cells. However, there are many types of antigen
presenting cells and MCs do not appear to be professional antigen presenting cells
like dendritic cells.

2. MCs can stimulate the proliferation of T effector cells. MCs appear to counteract the
suppressive role of Tregs leading to increased T effector proliferation and function
and this requires the OX40-OX40L axis and IL-6 production.

3. MCs can interact with Tregs via the OX40L-OX40 interactions, respectively. OX40
engagement suppresses Treg function (appears to shift some Tregs to IL-17
production).

4. Tregs can suppress some MC effector functions (particularly degranulation). OX40-
OX40L interactions promotes cAMP in mast cells dampening calcium mobilization
and thus degranulation.
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5. Under certain circumstances, MCs may serve as the effector arm of Treg-mediated
suppression and MCs may also serve to break tolerance upon their activation.

Having been discovered more than a century ago, it seems rather remarkable that the regulatory
role for MCs remained elusive for so long. However, until recently, there has been a lack of
information on the physiological role of MCs beyond allergy. Naturally, the need for an
understanding of the in vivo role of MCs compromises the understanding of MC and T cell
interactions in health and disease and, importantly, the ability to devise therapeutic strategies
by modulation of such interactions.

There are several reasons, both conceptual and technical, for the relative paucity of in vivo
studies. Perhaps the most critical problem is the lack of an appropriate mouse model, in which
the sole problem is the absence of MC. Currently, the gold standard for demonstration of in
vivo MC function are lines arising from a spontaneous mutation (W/Wv) [75] or chromosomal
inversion (Wsh/Wsh) [76] of the Kit gene. These MC-deficient mice have multiple defects
including immunological and hematological abnormalities. For example, Wsh/Wsh mice may
develop splenomegaly with expanded myeloid and megakaryocyte populations and aberrant
bone marrow and when repopulated with MCs not all tissues repopulate like wild type mice
[76–78]. These abnormalities can potentially exert effects on MC and T cell communication
and/or function. In order to draw conclusions about the role of MCs, one is required to compare
wild type mice with both MC reconstituted and non-MC reconstituted mice. Ideally, since W/
Wv and Wsh/Wsh differ in their abnormalities, studies should include both strains of mice to
ascertain that the reconstituted effect is indeed mediated by MCs. Apart from being technically
lengthy, cumbersome and expensive, this type of protocol possesses several inherent biological
drawbacks. First, reconstitution is invariably done with bone marrow derived cultured MC.
These cells are differentiated in vitro, they are immature and they do not accurately recapitulate
the different MC phenotypes found in vivo [22]. Heterogeneity of MCs in tissues is a hallmark
of their in vivo localization and while two major types of MCs have been described, connective
tissue and mucosal MCs, its is likely that MC heterogeneity is widely varied and depends on
the specific microenvironment in which they reside [16,79]. A second major disadvantage of
MC reconstitution models is the clear difference in the numbers and tissue distribution of MCs
when comparing MC-reconstituted Kit-deficient mice to wild type mice. For reasons that are
not entirely clear, intravenous injection of MCs results in a massive engraftment in the spleen
but not in the skin and other sites [78]. To some extent this can be overcome by intradermal
reconstitution of MCs, however, it is not known whether the local skin reconstitution would
alter MC interactions and/or trafficking that may be needed to manifest their regulatory role,
such as their presence in lymphoid secondary tissues. We anticipate that future breakthroughs
in the understanding of MC function in health and disease will require better mouse models
that enable their specific depletion and genetic manipulation.

As alluded to above, the functional hierarchy between MCs and T cells differs and this needs
to be considered in the investigation of their interactions. T cells, both regulatory and effector
subsets are critical for immunological homeostasis [80–82]. Global or specific alterations may
result in immunodeficiencies and even fatal phenotypes. The same is not true for MCs, whose
deficiency is not associated with considerable spontaneous manifestations of disease in mice.
Moreover, to the best of our knowledge, there is no described human disease of MC deficiency.
This can be viewed as the MC being vital and thus MC-deficiencies are not viable, however,
multiple lines of evidence argue against this notion. Both c-Kit and STAT5 [83] -deficient
mice, which are MC-deficient, are viable. Suppression of MC function with pharmacological
agents in humans or in mice does not result in high susceptibility to infectious disease nor affect
the viability of the MC [84,85]. Taken together, we conclude that the MC fine tunes the
immunological responses. Long term, chronic, immunological models in mice where MCs are
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specifically depleted will probably yield considerably more insight on the role of the MC in
vivo and its impact on the T cell compartment.

In summary, the body of data on MC signaling and function, which has accumulated thus far,
offers a number of mechanisms for potential MC communication with T-cell. Several of these
cooperations have been demonstrated both in vitro and in vivo. Nevertheless, some fundamental
questions have yet to be answered. For example, the site (or sites) of MC and T cell cross-talk
have not been convincingly demonstrated (e.g. site of inflammation, the lymphatic tissues, etc.)
(Fig. 2). The advent and further development of novel technologies, such as intra-vital imaging,
has the potential to shed light on such critical questions. MCs express a wide variety of
molecules that act as positive and negative ligands for T cell activation and responses [21] (Fig.
1). When are these molecules used in health and disease? Is there regulation of their expression
on MCs in specific tissues? While it is clear that MCs possess the ability to both augment and
to suppress inflammation, what is the relevance of this property to the role of the T cell in
inflammation and to the development of potential therapies? It is hoped that the continued
characterization of MC behavior in vivo, in the setting of inflammation, will effectively address
these fundamental issues and will shed new light on the role of the MC in immune regulation
and its partnership with the T cell.
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Figure 1.
A schematic representation of mast cell components and products which may mediate
interactions with T-cells. The intermediary molecules are either secreted (e.g. cytokines,
chemokines, leukotrienes, histamine) or membrane-bound (e.g. MHC, costimultory/
coinhibitory molecules, adhesion molecules). It is anticipated that different inflammatory
settings will result in varying expression of these components thus leading to the versatile role
of MC in disease models.

Hershko and Rivera Page 13

Immunol Lett. Author manuscript; available in PMC 2011 February 16.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 2.
Likely sites for MC-T cell communication. Murine models suggest several sites in which these
two cell types may possibly establish contact in health and disease. Physical interaction,
however, may not be crucial in interactions that are driven by MC-derived secreted mediators.
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