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Macrophages are white blood cells that detect, engulf, and 
destroy hazardous compounds like pathogens, and clear cellular 
debris. When the pathogenic load remains high or when the 
tissue is severely damaged, macrophages will recruit other cells 
of the immune system for assistance, resulting in inflammation. 
To keep up with changing tissue environments, macrophages 
are continuously in touch with their surroundings and adopt 
different cell-specific traits to support the tissue they reside in. 
However, in diseased tissues, these macrophage-specific traits 
can support the disease progression, rather than combatting the 
disease. Therefore, selective therapeutic targeting of 
macrophages in pathological conditions is in demand.  
 
 

In a first part of this study, we investigated whether VSIG4, 
which is expressed by a subset of tissue-resident macrophages 
in the peritoneal cavity, could play a role in peritoneal tumor 
progression and metastasis, and whether VSIG4-expressing 
macrophages could be targeted by nanobody constructs as a 
cancer therapy. We observed that while VSIG4 is dispensable for 
primary tumor progression and metastasis, the VSIG4-expressing 
macrophages display antimetastatic traits. In addition, these 
cells are antiparasitic upon an intraperitoneal infection with 
Trypanosoma parasites. Therefore, supporting their phenotype 
and abundance is an interesting therapeutic avenue.  
 
 

In a second part of this study, we provided preliminary data for 
the concept of selective drug delivery to the resident liver 
macrophages, the Kupffer Cells, via their unique expression of 
the Clec4F receptor. Different chemical conjugation techniques 
were trialed to optimize the targeting capacity of Clec4F-
specific nanobodies and the delivery of a therapeutic load. We 
confirmed that anti-Clec4F Nbs were able to bind liver 
macrophages in liver spheroids, which can be used as a high 
throughput screening system for future drug testing.  
 
 

Altogether, different nanobody-derived biologics were used to 
target macrophages in the peritoneal cavity and liver in steady 
state and inflammation. 
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