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Introduction 

The role of the neonatal Fc receptor (FcRn) is already known 

in the IgG homeostasis. Its basic functions are involved in the 

maternal IgG transport and in preventing IgG and albumin 

destruction in the endothelial cells, increasing thus the half-

life of these two important plasma proteins. Lately it was 

proposed that the FcRn may have an important tole in the 

phagocytosis of immunecomplexes (IC) by antigen presenting 

cells (APC) and it enhances the antigen presentation by 

directing the antigen to the lysosomal pathway. 

Kacskovics et al. cloned and characterized the bovine FcRn 

(bFcRn) and for its functional analysis they created the bFcRn 

overexpressing transgenic mouse by BAC transgenesis. The 

transgene is expressed tissue- specifically in FcRn expressing 

tissues (endothelial cells, liver, kidney, spleen, lymph nodes, 

uterus, placenta, APCs). According to the results of our work 

group the breakdown of IgG is decreased due to the 

overexpression of bFcRn, the humoral immune response is 

elevated, shown by the increased IgG and IgM titers. In the 

spleen the number of the antigen specific cells is increased 

and in addition the diversity of the antibody producing clones 

also increased. These transgenic mice show an effective 



 

2 
 

immune response even to weakly immonogenic antigens. The 

effective humoral immune responsiveness of the FcRn 

overexpression and all these properties together may be 

highly beneficial also in the therapeutic antibody production 

of animals (including rabbits).  

 

Aims of the study 

 Checking expression of rabbit FcRn (rFcRn) in immune 
cells  

Rabbits may be efficient sources in producing monoclonal and 

polyclonal antibodies, therefore creating a rabbit line, 

overexpressing FcRn would also be of central importance in 

pharmaceutical industry. Our aim was to check whether rFcRn is 

expressed in isolated peritoneal rabbit macrophages and in the 

blood neutrophil granulocytes. 

 bFcRn expession in mouse immune cells 

The expression level of bFcRn on mRNA level from the 

immune cells (T, B, Mf, DC, Gr) sorted (by FACS) from the 

spleen and peritoneal macrophages of bFcRn tg mouse was 

the subject of our analysis. 

 The effectiveness of phagocytosis in peritoneal 
macrophages and bone marrow derived dendritic cells  

The comparative anaylsis of phagocytotic function of the 

antigen presenting cells from bFcRn tg and wild type mice was 
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the subject of our investigations, using ovalbumin containing 

(OVA-IgG) immunecomplex. We were interested whether 

FcRn overexpression is beneficial for the APCs in the antigen 

uptake mechanism.  

 We wanted to test whether the expression levels of 
membrane proteins involved directly in antigen 
presentation (MHC-II, CD80 and CD86 costimulatory 

molecules, Fc  receptors) are altered in peritoneal 
macrophages and bone marrow derived dendritic cells of 
bFcRn tg animals.  

We studied the presence of Fcγ receptors on the cell surface taking 

part in antigen uptake, the expression of costimulator molecules 

(CD80, CD86) needed for effective T cell co-activation presentation 

and the expression of cell surface MHC II in macrophages and 

dendritic cells from wild type and bFcRn tg mice after IC 

treatment.  

 We wanted to test whether bFcRn overexpression 
influences the efficacy of T cells in proliferation  

Our aim was to compare the T cell proliferation capacity of 

APCs from wild-type and bFcRn tg mice with IC-loaded 

peritoneal macrophages and dendritic cells.  

 

Methods: 

 PCR 

 Reverse- transcription PCR 

 Flow-cytometry (FCM) 
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 Fluorescent cell sorting (FACS) 

 Confocal laser-scanning microscopy 

 Bone marrow stem cell differentiation into dendritic cells  

 Isolation of peritoneal macrophages  

 T cell proliferation assay by detecting incorporation of 
radioactive thymidine  

 

 

Results: 

 We could detect rFcRN expression from peritoneal 

macrophages and neutrophil granulocytes isolated from 

blood of rabbits.  

 We found significant bFcRn expression in  macrophages, 

dendritic cells, neutrophil granulocytes isolated from 

spleen bFcRn tg mice. The FcRn expression of B and T cells 

still remained controversial, to be elucidated.  

 We could show elevated phagocytotic function from 

peritoneal macrophages and dendritic cells, if we added 

the antigen in the form of an immunocomplex. 

 We could show that the dendritic cells from the tg mice 

were more effective in triggering antigen specific T cell 

proliferation after the uptake of the immunocomplex, than 

DCs of the control animals. Using soluble antigen, no 

alterations could be shown in the antigen specific T cell 
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response, which strongly supports the contribution of the 

FcRn.  

 Antigen presentation by macrophages was only slightly but 

not significantly more effective in the bFcRn 

overexpressing mice.  

 Cell surface proteins involved in antigen presentation, such 

as the costimulatory molecules CD80 and CD86, the MHCII 

and Fcγ receptors on dendritic cells did not show altered 

expression in bFcRn overexpressing mice. Thus, we can say 

that it is not their altered cell surface expression which is 

responsible for the elevated antigen-specific T cell 

activation.  

Discussion: 

We could detect FcRn expression in imune cells of rabbit and 

mouse, alike. In these cells the FcRn is mainly responsible for 

regulation of immune processes, classically through its IgG-

protecting mechanism. In addition the FcRn overexpression 

efficiently increses the phagocytosis efficiency of peritoneal 

macrophages and bone marrow derived dendritic cells in the 

bFcRn tg mice, if the antigen appears in the form of an 

immunocomplex. We could not observe increased expression 

of the cell surface Fcγ receptor. The antigen presentation 
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efficacy of peritoneal macrophages did not increase 

significantly, either.  However, the increased T cell activation 

by APCs through the enhanced antigen-presentation is not 

due to enhanced MHC-II, CD80 or CD86 expression, but to the 

presence of overexpressed FcRn.   
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