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This thesis evaluated the role of opsonizing IgG in cellular destruction through FcγRs. In 

disease settings, such as in antibody-mediated immune cytopenias, modulatory IgG 

features can affect and determine the magnitude of effector responses towards target 

cells and thus disease severity. Therefore, identification of these (and other) factors is 

crucial in order to elucidate pathophysiology and to understand disease manifestation, 

progression and outcome. Using this information, diagnostic tools can be optimized 

and novel therapeutic targets can be appointed. One of the attributes we addressed 

was IgG glycosylation status, particularly sialylation (Chapter 2) and fucosylation 

(Chapter 4–5), and its effect on FcγR binding and effector functions, respectively. Next 

to IgG glycosylation, also other functional attributes of effector- and target cells were 

investigated in the context of erythrocyte destruction (Chapter 4). 

In addition to IgG, the role of opsonic CRP, reportedly elevated in antibody-mediated 

pathologies,1–5 was also studied extensively. This was done in the light of previous 

findings where CRP serum levels have been found to be elevated and correlated with 

disease severity in FNAIT and ITP patients where thrombocytes are destructed through 

allo- or autoantibodies.1 Functionally, CRP has been demonstrated to enhance 

thrombocyte destruction through the amplification of IgG-mediated effector functions 

by PMNs and monocytes.1 In line with this, thrombocyte counts have been shown to 

drop more dramatically in mice after being administered with CRP.1,2 Here, we sought 

to dissect this effector function of CRP mainly in the context of IgG-mediated 

erythrocyte destruction as seen in AIHA and HDFN, and, to a lesser extent, also in the 

context of tumor cell killing (Chapter 5). In addition, we investigated this CRP enhancing 

effect mechanistically by analyzing the role of FcγRs that have been designated as 

receptors for CRP by others,6,7 which was confirmed by our study. 

The natural protective functions of IgG have been studied extensively during the last 

decades and their dysregulation appeared to underlie a broad spectrum of pathological 

conditions. In contrast to hyperactive responses as in autoimmune conditions, in 

several cancers, tumors often developed adaptations to evade immune recognition 

and thereby avoid anti-tumor immune responses. One of the therapeutic strategies to 

direct the patient’s immune system to the tumor is antibody-based immunotherapy. In 

these therapies mAbs against Ags on tumor cells are used. During the last few decades 

a lot of effort was put into optimization of mAb function and particularly declining side-

effects. The latter resulted in the development of humanized mAbs from earlier 

chimeric and even older murine-based mAb formulations. With the emerging 

knowledge on IgG structure-function relations, the amount of propositions for novel 

IgG-based therapeutic strategies grew. One of those relatively novel approaches 
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comprise glyco-engineered “next-generation” mAbs which are about to enter the first 

clinical trials. Recently, another important Ab-based strategy was developed: bsAbs. A 

plethora of different types of bsAb formats emerged and some proved their efficacy as 

immunotherapeutic agent. A novel approach using one of such bsAb type was 

investigated in this thesis, focusing on the ability to enhance tumor destruction 

through additional recruitment of neutrophil effector functions (Chapter 6). 

DC-SIGN & CD23: “TYPE II FC RECEPTORS” 

We demonstrated convincingly that the human C-type lectin receptors CD23 and DC-

SIGN are not genuine receptors for sialylated human IgG-Fc as has been proposed 

(Chapter 2).8 Therefore, the term “Type II FcRs” does not seem correct in the human 

context, and should be further investigated if it is still valid for mice, where original 

data were obtained.9–11 Importantly, our findings do not exclude the proposed 

immunomodulatory function of sialylated IgG which is still a highly disputed subject: 

numerous studies showed an anti-inflammatory effect of the sialylated fraction of 

IVIg,9,12–16 however similar number of studies found no effect originating from 

sialylated IgG.17–21 Nevertheless, engineered ex vivo hypersialylated IgG (M254, 

Momenta Pharmaceuticals) derived from IVIg have recently entered clinical trials for 

ITP,22 following up preceding findings that have demonstrated higher potencies (up to 

10-times) of these hypersialylated IVIg (80-90% tetra-sialylation) compared to 

conventional IVIg (< 1% tetra-sialylation) in different in vivo models.13 

If there is a true modulatory effect for this sialylated IgG fraction, then the question 

remains whether this is the Fc- or Fab-sialylated fraction, or both. Another question is 

how this fraction then would elicit the responses. In this context, sialic acid-binding Ig-

type lectins (SIGLECs) have been investigated as these receptors bind sialylated IgG 

molecules. To illustrate, sialylated IVIg, in contrast to its non-sialylated equivalent, has 

been demonstrated to bind SIGLEC-2 (CD22) which resulted in modulation of B cell 

signaling and viability.23 Later, another group found that the anti-inflammatory effect of 

sialylated IVIg does not depend on CD22 nor B cells in vivo in mouse models for ITP and 

rheumatoid arthritis.24 These apparent contradictive findings characterize the research 

field focusing on IVIg’s mode of action and indicate its complexity and dependency on 

context. 

Although the exact role of sialylated IVIg still needs to be fully elucidated, we can now 

conclude that its working mechanism in humans does not include direct interactions 

between human DC-SIGN and sialylated IgG as proposed previously.9,12,14,16,25–28 

Analogously, the direct binding of sialylated IgG to B cell CD23 (proposed to affect Ig-
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affinity maturation and to increase the threshold for B cell receptor signaling in mice by 

co-engaging with the B cell receptor leading to upregulation of inhibitory FcγRIIb 

expression10,11) can also be debunked for the human context and a different, yet to be 

identified, mechanism must thus be responsible for the observed modulatory effects. 

Altogether, with the study described in Chapter 2 we attempted to settle the 

controversy surrounding this subject and wanted to elucidate its validity by generating 

an extensive set of direct evidence for DC-SIGN/CD23-IgG binding which was mostly 

lacking in literature at that time. Since publication, this study has already been noted 

by several reviews29–35 discussing this subject. The claim that CD23 and DC-SIGN are 

bona fide IgG receptors has lingered for decades in the literature, building on a 

momentum in several high-profile primary research papers and reviews. Unfortunately, 

this may mean that this – invalid in our opinion – model will be persisting for the 

decades to come. 

C-REACTIVE PROTEIN: 
OPEN QUESTIONS AND FUTURE PROSPECTS 

To follow up previous work from our group indicating CRP’s enhancing function of 

thrombocyte destruction, we decided to study this similarly in the light of both 

erythrocyte and tumor cell destruction. We demonstrated that CRP efficiently 

amplified in vitro IgG-mediated phagocytic and cytotoxic responses towards 

erythrocytes which appeared to be directed through FcγRs, especially inflammatory 

FcγRIa (Chapter 5). This suggests that elevated CRP levels can aggravate disease 

severity in anemic patients, e.g. suffering from HDFN and AIHA. Especially, for the 

latter, inflammation regularly coincides with the autoimmune disease as AIHA often 

occurs secondary to a wide range of inflammatory conditions. In line with this, elevated 

levels of pro-inflammatory cytokines are observed, most likely positively regulating CRP 

expression.36,37 However, CRP level dynamics have never been properly measured in 

AIHA or HDFN patient cohorts, except for some case studies,38–42 which would be very 

interesting in order to investigate whether elevated CRP levels correlate with disease 

severity and thereby possibly identifying a novel diagnostic and/or prognostic disease 

marker. Earlier work from our group seem to suggest that high CRP levels correlate 

with disease severity in ITP1 and to function as a general enhancing co-factor in IgG-

mediated cellular elimination (Chapter 5), suggesting it might be beneficial to reduce 

CRP levels in individuals suffering from allo- or autoimmunizations. The absence of 

elevated CRP levels will limit the synergistic FcγR signaling by antibodies and acute-

phase responses. All in all, it would be relevant to investigate CRP levels in HDFN/AIHA 
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patient cohorts (like previously performed for FNAIT/ITP1,2), to study CRP’s effect on 

erythrocyte/tumor destruction in vivo and to further dissect CRP’s mode of action by 

e.g. using macrophages as effector cells or IgA as effector molecules. Since our work 

identified CRP as a general enhancer of IgG-mediated destruction of various types of 

target cells (thrombocytes, erythrocytes and tumor cells), CRP might also be similarly 

involved in other antibody-mediated pathologies, although this requires more 

investigation. Conversely, CRP might be applied to optimize IgG-based 

immunotherapies (e.g. in cancer or infectious diseases), which will be discussed more 

extensively later. 

Next to the involvement of CRP (also known as PTX143) in IgG-mediated pathologies, 

other members of the pentraxin superfamily might potentially play a comparable role. 

Both serum amyloid P (SAP, also known as PTX2) and pentraxin-3 (PTX3) are 

homologous to CRP (51% and 29%, respectively) and have the characteristic annular 

structure.43 In addition, both these pentraxins opsonize microbial pathogens and thus 

function as soluble PRRs. Although belonging to the short pentraxin subfamily and 

produced by hepatocytes, SAP is, unlike CRP, not an acute-phase protein (APP) and is 

expressed at relatively constitutive levels ranging from 20 to 50  μg/ml.44 Whilst CRP 

binds PC residues, SAP mainly binds phosphorylethanolamine (PE).45 Like PC, PE is 

found on pathogen structures but also forms the polar head group of an important 

biomembrane phospholipid: phosphatidylethanolamine. In contrast to 

phosphatidylcholine which is mostly found on the outer leaflet of plasma membranes, 

phosphatidylethanolamine is enriched in the inner leaflet. Therefore, SAP likely  

 

FIGURE 1 

Effect of CRP, SAP and PTX3 on IgG1-mediated PMN cytotoxicity towards opsonized erythrocytes. Pilot study investigating 

the effect of pentraxin (CRP [C4063; Sigma-Aldrich], SAP [S5269; Sigma-Aldrich] and PTX3 [srp6323; Sigma-Aldrich]) addition 

on IgG1-mediated PMN cytotoxicity towards opsonized erythrocytes. Target cells (RhD+ erythrocytes expressing the R2R2 

[DcE/DcE] phenotype) were incubated with overnight G-CSF/IFN-γ-stimulated PMNs from a specific donor in a 1 : 2 E : T ratio 

for 4 hours in the presence of 0.01 μg/ml human anti-RhD IgG1. White and grey bars graphs depict IgG1-mediated PMN 

cytotoxicity (% lysed erythrocytes ± S.E.M.) elicited by IgG1 in the absence or presence, respectively, of 10 μg/ml pentraxin. 

Data points represent individual values of triplo measurements. SAP and PTX3 effects were determined using PMNs from 

two different donors and depicted in this figure individually as the left and right graph. Significant differences were 

determined through a two-tailed paired t-test. * p≤ 0.05. 
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functions as a scavenger for apoptotic cells where phosphatidylethanolamine flip-

flopped to the outer leaflet and are exposed to the extracellular milieu, and microbial 

pathogens. Its ability to bind lipopolysaccharide (LPS) facilitates SAP’s opsonic function 

towards Gram-negative bacteria.46 PTX3 expression is upregulated during acute-phase 

situations (e.g. sepsis and infection) and produced by various cell types (including 

endothelial cells, macrophages, neutrophils and DCs after Toll-like receptor activation) 

locally at the site of inflammation.47,48 Unlike CRP and SAP, PTX3 is a long pentraxin, so 

called because of the extra N-terminal domain, and has a native octameric (rather than 

decameric, as previously thought) structure through the covalent cross-linking of two 

tetrameric PTX3 units.49 In a pilot experiment, we tested the effect of SAP and PTX3 on 

IgG-mediated lysis of erythrocytes by activated PMNs (Fig. 1). These preliminary data 

suggest a role for SAP similar to CRP because of its enhancing effect on IgG1-mediated 

erythrocyte lysis using PMNs from two different donors. Conversely, PTX3 addition 

seems to decrease target lysis, suggesting an inhibitory function for this pentraxin. It 

would be potentially relevant to investigate the effect of SAP and PTX3 in a similar 

manner as we did for for CRP as both opsonins are present during inflammation, either 

systemically at constant moderate serum levels (SAP) or locally at upregulated high 

levels (PTX3).  

Currently, CRP does not seem to have a unique receptor, but is rather promiscuously 

bound by different effector molecules. Evolutionary, CRP has been reported to be 

highly conserved and likely precedes adaptive immunity (Fig. 2).43 It is therefore 

possible that before the appearance of the adaptive immune system a primordial Ig-

domain fold scaffold existed, preceding current FcRs, which functioned as a specific 

CRP receptor. Later on, this primordial version of FcR evolved and diverged into FcγR 

types and FcαRI specialized for IgG and IgA to exhibit more specific responses. If true, 

this might explain the ability of CRP to bind FcγRs and FcαRI with similar affinities 

(Chapter 5). Next to FcR binding, another feature overlapping with antibodies is that 

CRP binds and functions through C1q. 

FIGURE 2 

Proposed evolutionary track of 

pentraxins, complements and the 

adaptive immune system. Graphics 

are from Lu et al.,2012.43 
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Unlike Ig molecules, both monomeric and pentameric CRP have recently also been 

demonstrated to bind the obesitas receptor (Ob-R, or leptin receptor [LEP-R]),50 which 

binds the adipocyte-secreted hormone leptin. Although Ob-R is mostly known for its 

metabolic function and hypothalamic expression, this receptor is also expressed on a 

variety of innate and adaptive immune cells51 enabling leptin to modulate cytokine 

production and activation state of immune cells (e.g. macrophages, PMNs and NK 

cells).52 The biological implications of CRP binding to Ob-R are currently largely 

unknown, but if CRP binding triggers the same processes as leptin does, then CRP 

would be able to upregulate IL-6 levels (which has been observed for leptin in human 

synovial fibroblasts),53 resulting in a positive feedback loop for its own production, a 

trait that CRP does not have in healthy idividuals.54 In addition, CRP has also been 

proposed to concomitantly bind and confine leptin’s biological function contributing to 

leptin resistance in obese individuals.55 Remarkably, based on in silico docking 

studies,50 Ob-R seems to bind CRP on the B-face partially overlapping with the PC 

binding site, the surface opposite of the conventional receptor-binding A-face, which 

would suggest the CRP effector side is still active when bound by the Ob-R. 

Altogether, CRP is much more than a useful biomarker for infection and appears to be 

a versatile molecule binding and functioning through a diverging spectrum of receptor 

types, some of which maybe still unidentified. One of such to-be-identified receptors 

can be the “Complement Receptor of the Ig superfamily” (CRIg, also known as VSIG4 or 

Z39Ig) expressed on Kupffer cells and DCs.56,57 This receptor has been demonstrated to 

direct processes where CRP opsonization also occurs, e.g. capturing Gram-positive (and 

not Gram-negative) bacteria,58,59 and proposedly the removal of apoptotic cells and cell 

debris.59 So far, these CRIg functions have mainly been studied in the context of 

complement because of its ability to bind opsonic fragments of complement 

component 3 (e.g. C3b).60 CRIg binding to CRP would however also be worthwhile to 

investigate as Zeng et al. demonstrated quite recently that Gram-positive bacteria 

bound Kupffer cell CRIg in the absence of complement in mouse models.58 In addition, 

the authors showed that CRIg recognition of PC-rich lipoteichoic acid structures (LTA, 

or F-antigen for pneumococci) promoted the catching of these bacteria in mice and 

therefore proposed direct binding of CRIg to bacteria through LTA. As CRP in mice, like 

SAP in humans, is constitutively expressed61 and thus always present in the serum, the 

possibility remains that CRIg binds LTA-bound CRP molecules – rather than directly to 

LTA – especially because LTA is known to display PC residues like CRP’s ligand C-

polysaccharide. 
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TOWARDS OPTIMIZED ANTIBODY-BASED IMMUNOTHERAPIES 

In this thesis several factors affecting IgG effector potencies were investigated. Next to 

extending fundamental knowledge on antibody biology, this information can be applied 

to optimize future Ab-based immunotherapeutic approaches to treat cancer or 

infectious diseases. In this section we will elaborate on some of these factors and 

philosophize whether combining can contribute to even higher efficacies. 

Current state-of-the-art immunotherapeutic antibodies are humanized mAbs most of 

the time from the IgG1 subclass. Although applied regularly, detailed information on 

IgG1’s mode of action is often lacking. Nevertheless, some mAbs appeared to be quite 

efficient in triggering desired therapeutic effects. However, other mAb formulations did 

not meet expectations. One important effector function targeted in Ab-mediated 

tumor cell eradication is NK cell-mediated ADCC. This response is directed through 

FcγRIIIa where interactions with wildtype IgG1 mAbs are quite inefficient as these are 

in the low-affinity range (V158> F158). Consequently, these responses (Fig. 3) can be 

potentiated by enhancing IgG1-FcγRIIIa binding affinities which can be accomplished, 

for example, by lowering the core fucosylation of IgG1 mAbs (Fig. 3B), as demonstrated 

previously and in Chapter 4 for NK cell ADCC towards IgG1-opsonized erythrocytes.62–64 

Based on the emerging knowledge on IgG glycosylation’s ability to modulate IgG 

effector functions, glyco-engineering tools have been developed and used to generate 

next-generation glyco-engineered mAbs which are about to enter the first clinical trials. 

However, one major limitation of this approach is that afucosylation confines PMN-

mediated ADCC, and also trogocytosis, by enhanced targeting towards FcγRIIIb – that 

diminishes ADCC, but enhances phagocytic activity.65 

Whilst Chapter 4 focused on NK cell-directed processes, Chapter 5 also investigated 

IgG-mediated PMN and monocyte effector functions towards erythrocytes. We found 

that high-sensitivity levels of CRP enhance IgG-mediated respiratory burst, 

phagocytosis (both mainly mediated through FcγRIa) and cytotoxicity (mediated 

through FcγRIa and FcγRIIa) of activated PMNs. This suggests that CRP can potentially 

be used to enhance therapeutic efficacy of Ab-based immunotherapies (Fig. 3C). 

Particularly in favor of this thought is the finding that CRP also enhanced the killing of 

Herceptin (humanized anti-Her2 IgG1 mAb)-opsonized tumor cells by activated PMNs. 

Another factor potentiating IgG-mediated target destruction is described in Chapter 6. 

Here, human IgG1-based bsAb formulations (TrisomAb) were generated targeting a 

tumor Ag as well as FcαRI in order to more efficiently recruit and activate the myeloid  
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compartment to the tumor environment which is normally inefficiently recruited (Fig. 

3D). Importantly, the additional FcαRI-mediated responses resulted in more efficient 

tumor killing, particularly by enlisting PMNs as effector cells to this process that is 

 

FIGURE 3 

Future prospects for optimized IgG1 mAb-based immunotherapies. (A) The current situation for IgG1 mAb-based 

immunotherapies using humanized IgG with native (wildtype) high core fucosylation in the Fc, as depicted in the inset’s N297 

N-linked glycan structure. Thickness of the arrows corresponds with the magnitude of immune cell (PMN, monocytes or NK 

cells) response towards tumor cells. (B) Tumor eradication using mAb with low core fucosylation of the N297 glycan. As we 

found in Chapter 4, IgG hypofucosylation potentiates NK cell-directed ADCC dramatically. (C) Enhancement of mAb-mediated 

functions by CRP, as we found in Chapter 5. Especially effector functions directed by activated PMNs are efficiently boosted 

by CRP. (D) More efficient Ab-mediated tumor destruction through bispecific IgG1-based TrisomAb which recruits additional 

PMN and monocyte/macrophage functions through in cis and in trans binding to FcαRI (Chapter 6). (E) TrisomAb approach 

(panel D) does not optimize NK-cell mediated functions, as these cells do not express FcαRI. However, these NK cell effector 

functions can also be potentiated by simply afucosylating the TrisomAb-Fc N297 glycan, analogous to panel B. (F) Moreover, 

tumor eradication through these hypofucosylated TrisomAb molecules can be even further enhanced by adding CRP (panel 

C) which recruits extra FcγR-directed processes (especially FcγRIa) to the tumor environment. 
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normally mostly established by FcγR-mediated ADCC by NK cells and phagocytosis by 

macrophages. 

The IgG-potentiating parameters described in Chapters 4–6 are three independent and 

promising approaches to optimize Ab-based therapies. However, these factors each 

enhance either NK cell or myeloid functions, but not both, and there is in some cases 

even a pay-off (e.g. afucosylation enhances NK cell function, but simultaneously 

decreases PMN ADCC and trogocytosis). Interesting would be to investigate strategies 

that combine NK cell-potentiating and myeloid-potentiating parameters, potentially 

leading to agonistic target eradication. One attractive approach would be afucosylation 

of the TrisomAb bsAbs in order to enhance NK cell FcγRIIIa-directed ADCC responses, in 

addition to the TrisomAb-induced recruitment of FcαRI functions (Fig. 3E). Next to this, 

more efficient TrisomAb-Fc binding to PMN FcγRIIIb and monocyte/macrophage 

FcγRIIIa can stabilize in cis and in trans interactions and thereby potentiating FcαRI 

functions against tumor cells even more. Conversely, afucosylation might also 

negatively affect TrisomAb-mediated tumor cell destruction by PMNs in case FcγRIIIb 

decoys in cis FcαRI-FcγRIIa cross-linking. More detailed knowledge on TrisomAb’s mode 

of action, the relative importance of in cis and in trans interactions and the exact 

involvement of FcγRs is required to validate this strategy and to accomplish next-level 

IgG-based therapies optimized for both myeloid- and NK cell functions. To even further 

optimize myeloid effector functions (especially through FcγRIa), CRP can be added to 

the afucosylated TrisomAb strategy (Fig. 3F). This would require clinical-grade CRP 

reagents that can be obtained using the preparation procedure reported by Pepys et 

al.,66 and that has also been infused into healthy human subjects without causing 

adverse inflammatory effects.54 Together, TrisomAb would add FcαRI functions to FcγR-

mediated target destruction, IgG-Fc afucosylation optimizes NK cell-mediated ADCC 

and monocyte (CD16+)/macrophage phagocytosis, and CRP will trigger more efficient 

FcγRIa-directed PMN and monocyte/macrophage effector functions. 

Next to IgG fucosylation, in Chapter 4 we identified other parameters determining NK 

cell ADCC magnitude as well.62 One important limiting factor appeared to be the target 

cell’s repulsive negative force inflicted by surface sialic acid residues (ζ-potential). 

Enzymatic trimming of sialic acid by neuraminidase resulted in more efficient 

erythrocyte killing through opsonizing mAbs. However, this parameter likely does not 

have any relevance for in vivo application yet, as currently no therapeutic strategy 

exists for site-specific neuraminidase activity. A potential interesting thought for this, is 

the generation of an Ab-based neuraminidase conjugate, analogous to existing Ab-

based drug conjugates, to enhance mAb-mediated target lysis. Xiao et al. have 
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provided the first proof of principle for the practical potential of this approach by 

showing that neuraminidase conjugated to Herceptin was able to site-specifically 

desialylate various types of Her2-expressing tumor cells in vitro, as demonstrated by 

the loss of SNA binding.67 Importantly, this conjugate triggered more efficient in vitro 

NK cell-mediated ADCC responses towards Her2-positive tumor cells compared to 

conventional Herceptin, with the magnitude of enhancement depending on Her2 

expression levels (in general: lower expression gave relatively higher enhancement).67 

Although promising, one should be cautious for off-target effects by such conjugates as 

this might lead to undesired side-effects potentially similar to adverse conditions 

caused by bacterial neuraminidase during Streptococcus pneumoniae or Clostridium 

perfringens infections, e.g. T-activation: neuraminidase-induced exposure of the 

normally masked T-cryptantigen on erythrocytes which is associated with hemolysis 

potentially mediated through endogenous anti-T IgM.68 

Another key element enhancing IgG-mediated processes was FcγRIa (Chapter 5). 

Importantly, CRP only amplified these functions when FcγRIa was expressed, especially 

for PMNs. As it would not be a good idea to upregulate inflammatory conditions (e.g. 

through IFN-γ administration) in individuals receiving Ab-based immunotherapies, it is 

challenging to induce FcγRIa expression site-specifically on PMNs at the desired 

moments. For this, a similar Ab-based conjugate may be used to develop a novel 

therapeutic cytokine carrier to establish site-specific functions and induced FcγRIa 

expression, rather than systemic effects. 

A remarkable observation was the higher G-CSF/IFN-γ-induced FcγRIa expression on 

PMNs from individuals with the FcγRIIa-R/R131 phenotype than H/H131-expressing 

individuals. As FcγRIa levels were initially measured using an anti-CD64 mIgG1 to verify 

PMN activation qualitatively (Fig. 4A), we attributed this to the differential cross-

reactive binding of mIgG1 to human FcγRIIa, with preference for the R131 polymorphic 

variant inflicting relatively more (false) positive signals as a result of more efficient and 

stabilizing in cis interactions (Kurlander effect; described in Chapter 3).69 However, the 

same effect was also detected using Fab fragments from the same anti-CD64 clone 

(Fig. 4B), suggesting a genuine difference in the capacity to induce FcγRIa expression on 

PMNs through G-CSF/IFN-γ, depending on the FcγRIIa polymorphic phenotype. A 

biological explanation for this observation is difficult to postulate and more 

investigation is required. Nevertheless, the more potent induction of FcγRIa expression 

on PMNs from FcγRIIaR/R131 individuals could at least partly correct for the less ability of 

IgG2 to engage the R131 variant during infection, which may perhaps be compensated 

by engagement of other subclasses like IgG1 and IgG3 to both FcγRIa and FcγRIIa. 
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FIGURE 4 

Induced FcγRIa expression levels on overnight G-CSF/IFN-γ-stimulated PMNs from donors expressing two copies of either 

FCGRIIA-H131 or -R131. (A-B) FcγRIa levels (gMFI) on overnight G-CSF/IFN-γ-stimulated PMNs were determined by 

immunostaining with biotinylated intact mIgG1 (A) or Fab fragments (B) against CD64 (clone 10.1) which were subsequently 

detected with APC-conjugated streptavidin or anti-mouse F(ab’)2, respectively, using flow cytometry. For each individual 

measurement PMN FcγRIa levels from one FcγRIIaH/H131 and one FcγRIIaR/R131 donor were determined where the PMNs 

underwent similar stimulation conditions. These paired HH-RR couples are connected with a line in this figure. 23 (A) and 10 

(B) couples were measured and reported here. Dots represent mean gMFI values from duplo data and significant differences 

were determined through a two-tailed paired t-test. *** p< 0.001; **** p< 0.0001. 

 
FIN 

In conclusion, this thesis provides crucial and cutting-edge information on IgG/CRP-FcR 

interactions and subsequent functional responses. We hope that the reported findings 

will add to a better notion of antibody biology and eventually contribute to 

optimization of current antibody-based therapeutic approaches. 
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