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the immune system

The immune system protects the body from infectious agents by a variety of effector 

cells and molecules. In humans, and other vertebrates, the immune system can be 

divided in the innate and adaptive immune system.1 The innate immune system is 

immediately available to fight many different pathogens but is not antigen specific and 

innate responses do not lead to immunological memory. Myeloid cells are cells of the 

innate immune system and derived from a common myeloid progenitor in the bone 

marrow. They consist of granulocytes, macrophages and dendritic cells and can engulf 

and eliminate pathogens via the process of phagocytosis. Furthermore, cytokines, 

chemokines and/or antimicrobial substances, which can activate other immune cells, are 

released upon activation.1 In addition, the complement system is activated, which can 

result in destruction of pathogens by inducing enhanced phagocytosis or via disruption of 

the bacterial cell membrane.1 

The adaptive immune system, in contrast, is able to specifically recognize pathogens. 

Moreover, adaptive immune responses result in immunological memory, which gives a (life)

long protective immunity to re-infection with the same pathogen.1 B and T lymphocytes 

and natural killer (NK) cells are leukocytes derived from a common lymphoid progenitor 

in the bone marrow. B and T lymphocytes form the adaptive immune system, NK cells 

are however not antigen specific and therefore are defined as part of the innate immune 

system.1 B and T cells have a unique prototypic antigen receptor. After an encounter with 

their specific antigen, T cells differentiate into effector T cells, while B cells differentiate 

into antibody-secreting plasma cells.1

Antibodies and Fc receptors

Antibodies (Abs) or immunoglobulins (Ig) comprise of two identical heavy chains and 

two identical light chains arranged into two antigen-binding domains (fragment antigen 

binding; Fab) and a constant domain (fragment crystallisable; Fc). The paired variable 

regions of the Fab arms are responsible for antigen recognition, while the Fc region 

mediates interaction with effector molecules such as complement proteins and Fc 

receptors.2-4 In humans there are five main Ab classes, which are referred to as IgM, IgD, 

IgG, IgA and IgE isotypes.5 Igs are present as soluble plasma proteins or are part of the 

specific antigen receptors on the cell-surface of B lymphocytes. Immature B-lymphocytes 

express IgM on their cell-surface, independently of antigen encounter. Mature, naïve B 

cells express both IgM and IgD and recognize antigens with low affinity. IgM is the first 

Ab that is produced in an immune response. It forms pentamers and is able to neutralize 

bacteria and/or bacterial products. It furthermore can activate the complement system, 

which serves as an immediate protection to the infected individual. Later, B cells undergo 

somatic hypermutation, which alters the variable region of the immunoglobulin, and leads 

to affinity maturation (which selects for survival of B cells with high antigen affinity). 

Additionally, isotype switching occurs that allows activated B cells to produce Abs of 

different isotypes (IgA, IgG or IgE), which results in a variety of effector functions.1 The 

effector functions of Abs comprise neutralization of pathogens, activation of complement 

and/or activation of effector cells after binding and cross-linking of their respective Fc 
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receptors. Acivated B cells differentiate into either memory B cells, or into plasma cells 

that secrete higher-affinity and isotype-switched antibodies.1 Antibodies are selectively 

distributed to different compartments of the body. IgG and monomeric IgA are the most 

prominent and second prevalent Ab class in human serum, respectively. Only low levels 

of IgE are present in serum, as it is mostly bound to the IgE Fc receptor (FceRI) on 

mast cells. IgA is the dominant Ab at mucosal sites, where it is present as dimeric and 

secretory IgA.1,5 

Immunoglobulin A

Appreciation and understanding of the immunological role of IgA has been hampered 

by the generally mild immune phenotype of IgA-deficient individuals in Western 

populations.6 However, complete absence of IgA in both serum and secretions is rare, 

and increased levels of IgM in mucosal secretions usually take over the protective role of 

IgA.2,6 Nevertheless, the absence of IgA is associated with certain diseases, like recurrent 

respiratory and gastrointestinal tract infections or disorders, autoimmunity, allergies and 

malignancies.7,8 The absence of the IgA Fc receptor FcaRI (CD89) in mice, which are used 

for experimental studies, has further underappreciated the role of IgA in immunity (see 

also below). 

In humans, two subclasses of IgA are described, namely IgA1 (Figure 1A) and IgA2 

(Figure 1B).9 IgA1 features an extended hinge due to the insertion of a duplicated 

stretch of amino acids and has three to six O-linked sugars, which are lacking in IgA2.10 

This gives IgA1 a T-shaped structure and a more extended reach, which may result 

in a simultaneous interaction with two antigen molecules separated by a considerable 

distance.2,9,11,12 However, this extended reach is accompanied by an increased vulnerability 

to proteolytic attack by bacterial proteases, compared to IgA2.10,13 This may explain why 

the two subclasses are not equally distributed throughout the body. In the large intestines 

and female genital tract where IgA is exposed to an abundance of proteolytic enzymes, 

the proportion of IgA2 is more than 50%, while in serum the predominant subclass is 

IgA1 (>85%).14-16 In mucosal tissues IgA is produced by plasma cells in the lamina propria 

as dimeric molecules (dIgA) that are linked via their Fc-tails by a polypeptide called the 

‘J-chain’ (Figure 1C). Dimeric IgA subsequently binds to the polymeric Ig receptor (pIgR) 

at the basolateral surface of epithelial cells, after which the ligand-receptor complex is 

endocytosed and transcytosed through the epithelial cells. At the apical surface pIgR 

is proteolytically cleaved and released into the lumen as secretory IgA (SIgA) (Figure 

1D). The extracellular portion of the receptor, the secretory component (SC), remains 

bound to SIgA. This provides stabilization and prevents rapid breakdown in the hostile 

environment of the gut lumen.2,17,18

SIgA serves mostly as a non-inflammatory mucosal protector by forming an antiseptic 

coating of the mucosal wall, hereby inhibiting mucosal colonization of microorganisms, 

neutralizing viruses and hampering penetration of soluble antigens.17 Thus, it provides 

a passive first line of defense against invading bacteria. Because SIgA is a poor opsonin 

and unable to fix the classical complement pathway efficiently, IgA has traditionally been 

considered as a non-inflammatory antibody,19-21,19,22,23 Moreover, binding of SIgA to FcaRI 
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on inflammatory cells is partly hampered as a result of steric hindrance by SC, although 

this binding is increased when complement receptor type 3 (Mac-1, CD11b/CD18) acts 

as co-receptor.24-26 The inability to trigger inflammatory reactions is an advantage in 

secretions that contain a multitude of commensal bacteria and/or environmental antigens, 

and initiation of inflammatory reactions against these innocuous particles would likely 

affect the integrity of mucosal surfaces.22 

By contrast, cross-linking of FcaRI by complexed monomeric or dimeric IgA can vigorously 

induce inflammatory responses, including phagocytosis, antibody-dependent cellular 

cytotoxicity (ADCC), respiratory burst, degranulation, antigen-presentation and release 

of cytokines and inflammatory lipid mediators.22,27

the human IgA Fc receptor FcarI

FcaRI is a member of the Fc receptor family of which three structurally distinct groups are 

known. The largest Fc receptor group contains extracellular ‘Ig like’ domains and includes 

leukocyte IgG receptors (FcgR), the high-affinity IgE receptor (FceRI), FcaRI, pIgR, and 

the IgA/IgM receptor (Fca/mR).28 The second group is the MHC class I family containing 

the neonatal IgG Fc receptor (FcRn), whereas the C-type lectin superfamily is the third 

group that includes the low affinity FceRII.3,29 

FcaRI is expressed in humans, and orthologues have been identified in chimpanzees, 

macaques, cattle, horses and rats, but not in mice. The lack of an equivalent gene 

in mice is explained by disruption of the gene during a translocation event.2 A main 

role for FcaRI in immune defense is supported by the fact that many pathogens have 

developed proteins that interfere with the binding site for IgA on FcaRI. The proteins are 

referred to as IgA-binding proteins (BPs). BPs are expressed by many strains of group A 

Streptococcus (Streptococcus pyogenes) and group B Streptococcus, both major human 

pathogens. Examples of IgA-BPs include proteins Arp4 and Sir22 of group A Streptococcus 

and β protein expressed by group B Streptococcus.2 More recently, the superantigen-like 

protein SSL7 from Staphylococcus aureus has been shown to bind IgA.30 By interacting 

with the same region on IgA Fc that is bound by FcaRI, IgA-BP can inhibit the triggering of 

an FcaRI-mediated respiratory burst, and other functions. Such blockade would therefore 

allow the bacterium to evade elimination mechanisms that would normally be elicited by 

IgA through interaction with FcaRI.2

Structure and expression of FcarI

The FcaRI gene is located on chromosome 19 (at 19q13.4) and lies within the so-called 

leukocyte receptor cluster, whereas other FcR genes, such as FcgR and FceRI genes, 

map on chromosome 1.31,32 FcaRI expression is restricted to cells of the myeloid lineage, 

including neutrophils, eosinophils, monocytes and some subpopulations of macrophages 

(alveolar, tonsilar and splenic, but not on terminally differentiated macrophages in the 

small intestines).33-37 FcaRI is additionally expressed on Kupffer cells and on interstitial 

and monocyte-derived dendritic cells.23,38 Recently, it was demonstrated that platelets 

express FcaRI and that cross-linking induced downstream signaling.39 FcaRI is not 

observed on mast cells or basophils.40 The expression of FcaRI is modulated by cytokines 
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(depending on cell type), or binding of adaptor proteins to the intracellular domain of 

FcaRI, which can induce either de novo synthesis or transport from intracellular stores to 

the cell surface.22,41-43 It was furthermore demonstrated that increased presence of serum 

IgA down-regulated FcaRI expression.44,45

FcaRI consists of two extracellular immunoglobulin-like domains (EC1 and EC2), a 

transmembrane (TM) region, and a short cytoplasmic tail. The two extracellular domains 

are folded with an angle of approximately 90° to each other.27,46,47 FcaRI binds IgA in a 2:1 

stoichiometry (Figure 2). The binding site of IgA for FcaRI lies at the interface of the Ca2 

and Ca3 domains,46,48,49 and comprises a central hydrophobic interface involving residues 

Leu(L)257 and Leu258 on a loop at the ‘lower’ end of Ca2, and Leu441, Ala(A)442, 

and Phe(F)443 on a close-lying loop Ca3. Met(M)433, Arg(R)382, and some surrounding 

charged residues also contribute to the binding (Figure 2, depicted in blue). The interaction 

site on FcaRI resides in the EC1 domain.46,50,51 Especially residues Tyr(Y)35, Leu54, Phe56, 

Gly(G)84, His(H)85 and Lys(K)55 of FcaRI form the hydrophobic core of the interaction, 

with contributions from a number of surrounding charged residues (Figure 2, residues 

depicted in yellow).

Figure 1. Schematic model of 
different forms of human IgA. 
(A) Monomeric IgA1, (B) monomeric 
IgA2, (C) dimeric IgA2 and (D) 
secretory IgA2. Heavy chains are 
depicted in light and dark orange, 
whereas light chains are shown 
in yellow. J-chains or secretory 
component (SC) are shown in 
blue or purple, respectively. IgA1 
contains O-linked oligosaccharides 
in the hinge region, which are 
depicted as white circles, whereas 
N-linked oligosaccharides are shown 
as black circles.
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For most functions, association of FcaRI with FcRg-chain homodimer is necessary. This 

association occurs via the positively charged arginine 209 (R209) in the transmembrane 

region of FcaRI and an oppositely located negatively charged aspartic acid 11 (D11) 

in the TM of FcRg-chain (Figure 2, residues depicted in red). Cross-linking of FcaRI by 

IgA-antigen complexes initiates immunoreceptor tyrosine-based activation motif (ITAM) 

dependent signaling of the FcaRI-associated FcRg-chain.26 Src kinase Lyn phosphorylates 

the tyrosines within the associated FcRg-chain ITAM. These then serve as ‘docking’ sites 

for recruitment of B lymphocyte kinase (Blk), spleen tyrosine kinase (Syk), phospholipase 

(PLC)-γ and growth factor receptor-bound protein 2 (Grb2), which facilitates activation of 

multiple targets such as PI3K, PLC-γ, and components of a Grb2 containing multimolecular 

adapter protein complex. This signaling results in inflammatory effector functions.26 

Recently a novel pro-inflammatory role for FcaRI was identified, as cross-linking of this 

receptor by IgA-complexes led to release of leukotriene B4 (LTB4), which is a potent 

neutrophil chemoattractant. As such, a self-contained positive feedback migration loop 

is initiated which may result in enhanced recruitment of neutrophils until clearance of 

invaded pathogens is accomplished.52

Neutrophils

Neutrophils (or polymorphonuclear leukocytes; PMNs) are the first cells to migrate into 

tissues to engulf and kill microorganisms, typically at sites where the skin or mucosal 

barriers have been breached.53 The first cells arrive within minutes of tissue damage and 

when the wound is infected, this number increases significantly.54 The essential role of 

neutrophils in host defense is illustrated by the profound susceptibility to bacterial and 

fungal infections that results from neutropenia or defects in neutrophil trafficking.55,56 The 

production of neutrophils is extensive in steady state with 1-2 x 1011 cells being generated 

per day in a normal adult human.57 They are thereby the most abundant leukocytes in 

human blood, but are not present in normal healthy tissues.1,57 

Granules, the hallmark of granulocytes (including neutrophils, eosinophils and basophils) 

are stores of proteins that can kill microbes.57 Neutrophil granules are classified into three 

distinct subsets based on the presence of characteristic granule proteins, such as primary 

(azurophil) granules containing myeloperoxidase (MPO), defensins, lysozyme, elastase 

and cathepsin G. Secondary (specific) granules contain lactoferrin, lysozyme and FcgRII 

(CD32), whereas tertiary (gelatinase) granules contain gelatinase and lysozyme.57,58 In 

addition to granules, neutrophils have secretory vesicles for the storage of membrane 

proteins, including CD11b/CD18 (Mac-1, CR3), receptors for formylmethionyl-leucyl-

phenylalanine (fMLP) and lipopolysaccharide (LPS) and the Fc receptors FcgRIII (CD16) 

and FcaRI.43,59,60,61 These vesicles incorporate their membrane into the surface membrane 

of neutrophils in response to chemotactic stimuli and stored membrane proteins are fully 

integrated into the surface during transendothelial migration of neutrophils.59,62

 

Neutrophil activation

When microorganisms have successfully overcome the physical barriers provided by the 

skin and mucus membranes and gained access to tissues, signals generated by microbes 
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Figure 2. Schematic representation of the FcarI–Fcrg-chain complex, binding IgA in a 2:1 
stoichiometry. Two FcaRI bind each IgA-Fc part at the Ca2 and Ca3 junction via extracellular (EC) 1. 
Amino acids (aa) involved in ligand-receptor binding are depicted in blue for aa in Ca2 and Ca3 of IgA 
(left part of figure) and in yellow for FcaRI–EC1 (right part of figure). Amino acids involved in complex 
formation in the transmembrane regions (TMs) of FcaRI and FcRg-chain homodimer, are depicted in 
red. IC; intracellular

(such as LPS and fMLP) and resident macrophages (like tumor necrosis factor (TNF)-a 

and interleukin (IL)-1) activate local endothelial cells. They subsequently start producing 

the chemokine (C-X-C motif)  ligand (CXCL) 8 (or IL-8) and macrophage inflammatory 

protein (MIP)-2, hereby activating neutrophils and inducing rolling, firm adhesion and 

transcellular migration across the endothelial cell lining.57,60 Important chemotactic 

stimuli for neutrophils in the interstitial space are bacterial components such as LPS and 

fMLP, complement factors, lipid mediators such as platelet-activating factor and LTB4, 

and chemokine IL-8.82,63 During this process, chemoattractants bind to their respective 

neutrophil receptors, which initiates a signalling cascade.60 Simultaneously, pattern-

recognition receptors (PRRs) are activated through recognition of specific non-self 

patterns present on many microbes (pathogen associated molecular patterns; PAMPs).64 

Neutrophils can furthermore bind antibody-opsonised antigens via Fc receptors.65 

Neutrophils constitutively express FcaRI as well as the low to intermediate affinity 

receptors FcgRIIIb and FcgRIIa.66 FcgRIIIb is a glycosyl-phosphatidyl-inositol-anchored 

receptor, and its signaling pathway is still not completely characterized. FcgRIIa bears an 

ITAM in its cytoplasmic tail that initiates signaling pathways.67 The high affinity Fc receptor 

for IgG, FcgRI (CD64) is upregulated in the presence of interferon (IFN)-g or granulocyte-

colony stimulating factor (G-CSF).66 It was demonstrated that both FcgRIIIb and FcgRII 

are required for an optimal phagocytosis of IgG-opsonized zymosan.68 FcaRI is very 



18

efficient in triggering phagocytosis after cross-linking of IgA-opsonized pathogens.52,69,70

Besides phagocytosis neutrophils use degranulation and the formation of neutrophil 

extracellular traps (NETs) as effector mechanisms to eliminate invading pathogens. 

NETs are formed after activated neutrophils release granule proteins and chromatin that 

together form extracellular fibers, which can trap pathogens. NETs degrade virulence 

factors and killing of bacteria has been demonstrated.71 Because the cell extrudes nuclear 

chromatin, this mechanism results in cell death, referred to as NETosis, which is a distinct 

type of cell death compared to necrosis and apoptosis.72,73 Degranulation is induced in 

the case of frustrated phagocytosis (when the particle is too big to be phagocytosed). 

The antimicrobial contents of neutrophil granules are released into the environment via 

exocytosis.74,75,60 After activation of neutrophils, downstream molecules induce assembly 

of the oxidative burst machinery.57 The NAPDH oxidase complex is assembled on the 

cellular membrane and during the respiratory burst, this multi-component enzyme 

creates various reactive oxygen species (ROS), including O2
-(superoxide), ·HO (hydroxyl 

radical),1O2 (singlet oxygen) and H2O2 (hydrogen peroxide). H2O2 in turn is converted 

by MPO into the potent oxidant hypercloric acid (HOCl).76,77 Release of anti-microbial 

products by neutrophils efficiently kills pathogens, but can also lead to serious collateral 

damage to normal host cells.78,79 

Exuberant neutrophil recruitment and indiscriminate release of toxic mediators contribute 

to the pathogenesis of many diseases. In particular, many acute and chronic diseases of 

the liver are mediated and/or exacerbated by neutrophilic inflammation, such as sepsis 

and endotoxemia, ischemia/reperfusion injury, and alcoholic, viral, and autoimmune 

hepatitis.54 Additionally, IgA-induced neutrophil migration induces tissue damage in the 

chronic skin blistering disorder linear IgA bullous disease (LABD, see also below).80 It is 

therefore essential that activation is tightly regulated and that neutrophils are removed 

from the tissue as soon as the infection is cleared.77,78 

 

Crosstalk of neutrophils with other cells of the innate and adaptive immune system

In contrast to the general believe of neutrophils as end-stage cells without the capacity 

for biosynthesis, it is now clear that neutrophils can release a plethora of cytokines and 

chemokines that activate or attract other cells of the immune system.79 For instance, 

crosstalk between neutrophils and monocyte/macrophages has been demonstrated. 

Resident macrophages are the first cells to detect invading pathogens. This leads to the 

production of pro-inflammatory cytokines and chemokines (like TNFa, IL-6, IL-8, CXCL1, 

CXCL2), thereby promoting the recruitment of neutrophils.81-84 Moreover, macrophages 

release survival signals that increase the life-span of neutrophils, like IL-1β, granulocyte-

monocyte (GM)-CSF and G-SCF.81,85 In turn, neutrophils release classical monocyte 

chemokines such as chemokine (C-C motif) ligand (CCL) 2 (or monocyte chemoattractant 

protein-1; MCP-1), CCL3 (MIP-1a), CCL20 (MIP-3a), and CCL19 (MIP-3β), to promote 

recruitment of monocytes to the site of infection.60 After pathogen clearance, apoptotic 

neutrophils release lipid mediators, proteins and nucleotides that act on macrophages to 

promote phagocytosis and removal of dead neutrophils.81 Uptake of apoptotic neutrophils 

induces an anti-inflammatory phenotype in macrophages, eventually promoting 
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restoration of homeostasis.86

Crosstalk between neutrophils and dendritic cells (DCs) has been described as well. 

Cytokines that are released by activated neutrophils, including CCL3, CCL4, CCL5, and 

CCL20, recruit immature bone-marrow derived DCs from the circulation and upregulate 

the immunostimulatory maturation of these cells.87,88 It has been shown that during 

microbial infection, neutrophils induce DC activation leading in turn to T helper 1 (Th1) 

cell activation. It was suggested that this effect is mediated by the interaction between 

DC-SIGN and Mac-1 on DCs and neutrophils, respectively.88,89 Moreover, antigen transfer 

from living and apoptotic neutrophils to DCs via cell-cell contact is reported, resulting 

in antigen specific T cell responses.90 Additionally, the crucial role of neutrophils in DC 

activation was recently confirmed using anti-Ly6G antibody depletion. In Mycobacterium 

tuberculosis infection, timely trafficking of DCs to lymph nodes and activation of CD4+ 

T cells were both dependent on neutrophils. Furthermore, this study demonstrated 

that DCs presented bacterial antigens when they ingested infected neutrophils just as 

efficiently as they did via direct uptake of Mycobacterium.91 A subpopulation of activated 

neutrophils constitutively expressed CC-chemokine receptor 7 (CCR7) and migrated from 

the periphery to the draining lymph nodes.92 These neutrophils entered the draining 

lymph nodes rapidly and remained for a period of several hours, localizing mainly to the 

marginal sinus and superficial cortex. There they could establish brief contact with DCs 

and macrophages and compete for antigens.92 Additionally, it was demonstrated that 

antigen cross-presentation by neutrophils stimulated cytokine production and effector 

functions by naïve CD8+ T cells.93,94 Moreover, crosstalk between neutrophils and T helper 

17 (Th17) cells was reported as Th17 cells secrete IL-8  and neutrophils in turn attract 

Th17 cells via the release of CCL2 and CCL20 that bind to the receptors CCR2 and CCR6 

on Th17 cells. Additionally, IL-17 upregulates the production of G-CSF by epithelial cells, 

which stimulates the production of neutrophils.95

It was furthermore demonstrated that neutrophils and NK cells interact and regulate 

each other’s activity. NK cells promote survival of neutrophils via the release of IFNg 

and GM-CSF, whereas neutrophils induce NK cell activation through release of Cathepsin 

G, Azurocidin, defensins and lactoferrin.96,97 Neutrophils additionally produce B cell 

activating factor (BAFF) and a proliferation-inducing ligand, (APRIL, CD256). The latter 

was demonstrated to promote survival of plasma cells of mucosal associated lymphoid 

tissue (MALT).98,99 

Diseases associated with deranged IgA-induced neutrophil activation

Several chronic inflammatory diseases are considered to be mediated by neutrophils. 

For instance, LABD is an autoimmune blistering skin disease, which is characterized 

by aberrant deposits of IgA auto-antibodies, dense inflammatory infiltrates that are 

dominated by neutrophils, and epidermal blisters.100-102 IgA autoantibodies in LABD are 

directed against collagen XVII (BP180), which is a transmembraneous hemi-desmosomal 

protein involved in maintaining cell-matrix adhesion at the basement membrane of the 

skin.100,102-104 Cross-linking of FcaRI by complexed IgA autoantibodies of LABD patients 

induced neutrophil recruitment and tissue damage, which was dependent on FcaRI.80 This 
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supports that IgA-induced tissue damage by neutrophils might be prevented by blocking 

FcaRI.

Moreover, the same mechanism may play a role in other diseases. Since IgA is abundantly 

present in mucosal tissues, and neutrophils of ulcerative colitis (UC) patients take up 

IgA-complexes in the lamina propria, deranged IgA-induced neutrophil recruitment might 

also play a role in the pathogenesis of UC.52 UC is, together with Crohn’s disease (CD), a 

subtype of inflammatory bowel disease (IBD). The onset of UC and CD is a combination 

of genetic susceptibility and environmental factors.105,106 UC is characterised by a diffuse 

and superficial mucosal inflammation that extends proximally from the rectum to a 

varying degree. Histopathological features include the presence of a significant number of 

neutrophils within the lamina propria and crypts, where they form microabcesses.107 CD is 

not considered to be a neutrophil mediated disease, since it is characterised by compact 

aggregations of mononuclear cells that frequently form non-caseating granulomas.107 The 

disease can manifest itself as patchy and segmented areas of transmural inflammation 

throughout the whole gastrointestinal tract, although the terminal ileum is commonly 

involved and early lesions occur mostly over Peyer’s patches. At present, no cure exists for 

IBD, and medication is aimed to achieve remission of symptoms and prevention of relapses 

of the disease. Therapeutically, UC and CD are regarded as autoimmune diseases and the 

medication of choice consists of anti-inflammatory drugs and immunosuppressants.105 

Monoclonal antibody therapies using anti-TNFa agent Infliximab was proven efficient in 

induction and maintenance of remission of CD. Additionally, it was demonstrated that UC 

patients treated with Infliximab were more likely to have a clinical response compared to 

placebo.108,109 In severe cases of UC and CD, colectomy is performed, which in some cases 

can cure the disease, but at high cost, as it will diminish quality of life for these patients.

OutLINe OF thIS theSIS

In this thesis my aim is to unravel the role of FcaRI in the pathogenesis of IgA-induced 

chronic diseases. I hypothesize that abnormal accumulation of IgA-antigen complexes will 

lead to excessive cross-linking of FcaRI, which results in continuous neutrophil activation 

and infiltration. Ultimately, this will lead to serious tissue damage and aggravation of 

these diseases. Moreover, I propose that blocking IgA-FcaRI interactions may prevent 

tissue damage and may lead to new therapeutics for IgA-induced chronic diseases. 

In chapter 2, we describe a novel pro-inflammatory role for IgA, as cross-linking of 

FcaRI by IgA-coated beads resulted in release of LTB4, which is a potent neutrophil 

chemoattractant. Consequently, a self-contained positive feedback loop can be initiated, 

which results in enhanced recruitment of neutrophils until clearance of invaded pathogens 

is achieved. In chapter 3, we demonstrated that IgA-induced neutrophil migration is 

deranged in patients with aberrant IgA-auto-antibodies in their skin. We used serum 

of LABD patients (containing anti-collagen XVII IgA auto-antibodies) to show that IgA-

induced neutrophil migration and tissue damage was dependent on FcaRI. In chapter 4, 

we developed a novel mouse model for LABD. Mouse transgenic for FcaRI were crossbred 

with mice expressing Lys/EGFP on neutrophils, hereby providing the opportunity to 

analyse neutrophil migration with intravital imaging. We demonstrated that anti-mouse 
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collagen XVII IgA antibodies injected in the ears of these mice induced extensive 

neutrophil migration into the interstitial space. We furthermore showed accumulation of 

neutrophils in blood vessels, followed by rolling and extravasation. The most commonly 

used therapies for IgA-induced blistering diseases are based on general immune-

suppression with concomitant side effects. In chapter 5, we aim to develop specific, 

topical therapies using peptides as protein mimics that block IgA-FcaRI interactions. In 

chapter 6, we used our novel humanized IgA/FcaRI mouse model, in which human IgA 

is produced and neutrophils express FcaRI, to analyse the role of IgA-FcaRI interaction in 

the pathogenesis of experimental colitis. The different immune cell populations that may 

contribute to immune responses during colitis were analysed in chapter 7. Additionally, 

we analysed the presence of different cytokines that are able to activate and attract cells 

of the adaptive immune system and linked these to the cytokine expression profile of 

activated neutrophils. Finally, in chapter 8, I have summarized and discussed all previous 

chapters in relation to the current state of the art. Furthermore, I provide suggestions for 

future research and perspectives of possible therapeutic interventions.
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