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Summary of the dissertation 

 
Lentiviral vectors (LVs) represent multifunctional vaccine 
moieties as they can deliver a large genetic cargo to antigen 
presenting cells (APCs) in situ. However, systemic delivery of 
broad tropism LVs results in the infection of APCs as well as 
non-APCs, which brings along several safety concerns. 
Furthermore, in the past decade it became clear that APCs 
represent a heterogeneous population of cells with distinct 
functions, suggesting that not all APC subtypes are equally 
appropriate to stimulate a robust antitumor immune response. 
Therefore we proposed to target LVs to specific APC subtypes 
as we hypothesized that this could increase both their safety 
and efficacy profile. To generate APC subtype targeted LVs, we 
developed the nanobody (Nb) display technology. This 
strategy allows the inclusion of a fusogenic but binding-
defective envelope glycoprotein together with an APC specific 
Nb on the LV’s surface. The Nbs under investigation were Nb 
DC1.8, Nb DC2.1 and Nb R3_13. We characterized the 
transduction profile of the targeted LVs after in vivo or ex vivo 
intranodal injection of murine and human lymph nodes 
respectively. Furthermore, their potential to stimulate an 
ovalbumin specific immune response as well as their 
therapeutic benefit in murine tumor models was evaluated. We 
show that the Nb display technology allows the generation of 
APC subtype specific LVs with a safer kinetic profile. 
Furthermore, we demonstrated that the transduction of APCs 
alone is not enough to induce a robust and therapeutic cellular 
response but can suffice to stimulate CD4+ T cells. While the 
latter may not be enough for antitumor immunotherapy, this 
could open possibilities for diseases in which the CD4+ T cells 
play a leading role such as autoimmunity, allergy and 
transplantation rejection.  
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