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Monoclonal antibodies are extensively used in the clinic to treat cancer, infection, 

migraine and chronic inflammatory diseases. Immunoglobulin G (IgG) is the first choice 

for development of such biologics due to its ability to specifically recognize a target 

combined with potent elimination of the target via Fc-mediated effector functions. In 

addition, IgG has a remarkably long half-life of 3 weeks at average. This is due to the 

interaction of IgG with the neonatal Fc receptor (FcRn), which rescues IgG from 

intracellular degradation via a cellular recycling pathway. A hallmark of this process is 

that the FcRn-IgG Fc interaction is strictly pH dependent, with strong binding at acidic 

pH and no or weak binding at neutral pH. In-depth insights into how FcRn regulates the 

long half-life of IgG have inspired Fc-engineering of novel IgG molecules that results in 

either shorter or longer half-life. However, recent knowledge also points to that the 

variable domains of IgG molecules may modulate the serum half-life.    

In this thesis, Grevys and colleagues provide a better understanding of how Fc-

engineering for improved FcRn binding may greatly affect the interaction with classical 

Fcγ receptors and the complement component C1q, and how this translates into altered 

cellular effector functions. The findings highlight the importance of evaluating binding to 

all Fc-binding molecules when engineering IgG for altered effector functions. 

Furthermore, the thesis describes establishment of a novel human microvascular 

endothelial cellular recycling assay (HERA) that can be used to study transport of natural 

and engineered IgG antibodies, but also albumin, another FcRn binding ligand. 

Importantly, rescue from degradation, measured by HERA, correlates with half-life in 

human FcRn transgenic mice. Thus, HERA can be used to predict how FcRn-binding 

proteins are rescued from intracellular degradation, and as such it is an attractive tool for 

screening prior to pharmacokinetic evaluation in animal models. At last, data are 

presented that shed light on how variations in the amino acid composition of the variable 

domains of IgG antibodies affect cellular uptake, FcRn binding and intracellular 

degradation, and in addition, how such features combined with Fc-engineered are altering 

serum half-life. The work highlights the complexity of pharmacokinetics of IgG 

antibodies. Taken together, the thesis reveals insights on the biological properties of 

monoclonal IgG antibodies that have implications for design and development of novel 

IgG therapeutic candidates.  
 



 

 

 


