
DEPARTMENT OF IMMUNOLOGY & HISTOCOMPATIBILITY – UNIVERSITY OF THESSALY

Ciona intestinalis,
an urochordate regarded as an ancestor of vertebrates

some 550 million years ago,
contains cells that closely resemble

mammalian connective tissue-type mast cells
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Mast cell:
the integral effector cell 

in IgE-associated disorders 

almost exclusively known 

for having a detrimental 

role for the hostFcεRI

Cε3 Binding
site

IgE

Allergen
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Most mast-cell data derive solely from experiments in mice or rats, species that never

suffer from allergic and most other mast-cell-associated human diseases

Laboratory tools to study mast cells
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Mast cells are strategically located 

very near sites where the body 

comes in contact

with the external environment,

which is a prime location

for the initiation and modulation

of innate immune responses
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How mast cells sense danger
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How mast cells sense danger
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CR-mediated activationDirect interactions FcR-mediated activation

IgE-independent activation of mast cells

• A variety of substances (bacterial toxins, defensins, sarafotoxins, etc.) activate MCs 

without a need for specific receptors.
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Different stimuli induce discrete cytokine production by MCs

Frossi B et al. J Leuk Biol 2004;75:579
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Mast cells enhance

immune effector-cell recruitment

1. Enhance resistance to endogenous and 

exogenous toxins

2. Phagocytose and kill bacteria

3. Induce local inflammation
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By rapidly inducing innate reactions and local inflammation

MCs are setting the stage on which cells of the adaptive immunity are primed

Mast cells are necessary for inducing local LN hypertrophy

following infection

MC-derived factors

regulating trafficking
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MC-derived Effect on DCs
factor

Histamine IL-12 – Promotes Th2 skewing of T cells

Leukotrienes Enhances migration – IL-10 and IL-12 

Prostaglandins PGD2: IL-12 and promotes Th2 skewing – PGE2: IL-10 

Essential for migration

production of Th2-attracting chemokines

Inhibits maturation of DC during infection

IL-4 IL-10 leading to IL-12 – PGE production

TNF Enhances DC migration – Produces tolerogenic DC that induce Tregs

TGF-β Promotes DC generation of CD4+CD25+ Tregs

expression of chemokine receptors – Essential for generation of LCs

TSLP Promotes inflammatory Th2-skewing of T cells by ex vivo human DC 

Serotonin Differentiates DC with stimulatory capacity but cytokine production

Heparin Differentiates CD1a+ DC
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Mast cell influence on DC responses
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Direct (Ag-independent) MC–T cell interactions
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Direct (Ag-independent) MC–T cell interactions
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Indirect (Ag-dependent) MC–T cell interactions

Some mast cell lines express MHC molecules and have

antigen-presenting capability
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Ag-dependent, MC-mediated induction of T cell responses
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• Some mast cell lines express MHC molecules and have

have antigen-presenting capability

• Mast cells could provide direct costimulation to T cells

via their expression of CD80, CD86, CD153, ICOSL, 

41BB, CD40L and OX40L 

• Mast cells enhance T cell proliferation and expression

of activation markers through elaboration of 

cytokines such as IL-2, IL-4, IL-7, and IL-15

Frandji P et al. J Immunol 1993;151:6318
Fox CC et al. Cell Immunol 1994;158:253
Nakae S et al. J Immunol 2006;176:2238

Ag-dependent, MC-mediated induction of T cell responses
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Mast cell proteases can promote epitope spreading
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MC-mediated immunosuppression
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The multitasking mast cell
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a. The anatomic sites of specific mast cell populations

confer a unique tissue-specific phenotype. 

b. Related to the distinct locations of mast cells are the

unique subsets of target cells in different tissues

adding to response variability. 

c. It is the convergence of multiple agonists that dictates

the final response of a single mast cell.

d. Genetically determined variability in mast cell numbers

and responses may confer strikingly distinct response

outcomes.

Mast cells are tuneable
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Mast cells are tuneable
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Thank youThank you
for your attentionfor your attention


