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Exposure to Trypanosoma brucei brucei (T. b. brucei), an extracellular 
salivarian parasite, triggers the destruction of the host B cell compartment, 
undermining the antibody production capacity. To gain a better 
understanding of the problem at hand, the first part of the work presented 
here is focused on unraveling the fate of vaccine-induced plasma cells (PCs) 
and memory B cells (MBCs). To understand how trypanosome infections 
trigger the loss of memory recall capacity, homologous and heterologous 
challenges were conducted. By combining infection models, we were able to 
show that while VSG vaccination itself can induce a protective antibody-
mediated response against a homologous challenge, exposure to a 
heterologous variant not only gives rise to a successful infection but also 
results in the loss of protective responses against previously targeted VSG. 
Next, the antibody repertoire analysis was performed using V(D)J single-cell 
RNA sequencing (scRNAseq), using specific VSG-vaccinated mice followed by 
homologous and heterologous challenges. Results show that infections in the 
heterologous challenge group triggered an abundance of IgMs, indicating the 
induction of a poly-reactive response. However, limits in identifying paired 
clonotypes were observed, in which both the sequence of the antibody heavy 
chain and light chain could be obtained for a single B cell. Despite that, data 
demonstrate that mice protected mice against a homologous challenge, 
showed the generation of a more diverse repertoire of clonotypes undergoing 
processes of somatic hyper mutation (SHM) and class-switch recombination 
(CSR), as compared to mice that suffered an active infection after being 
challenged with heterologous parasites. In the final chapter of this work, the 
effect of a particular vaccine strategy was analyzed, targeting one of the main 
secreted proteins of T. b. brucei, pyruvate kinase (TbPYK) The vaccinated mice 
with recombinant TbPYK resulted in improved parasitemia control during the 
early stage of infection. This result sparked a scRNAseq analysis with a focus 
on germinal center (GC) B cells, PCs, and MBCs. The main finding here was 
that mock-vaccinated mice, with high parasitemia, had a signature gene 
expression indicative of polyclonal B cell activation. In contrast, the TbPYK 
vaccinated group with low parasitemia had a very subdued gene expression 
profile. Finally, also in this setting vaccinated infected mice failed to mount 
MBCs and recall responses. As a result, the beneficial effect of the TbPYK 
vaccination was short-lived. 
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