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Summary
APRIL is an immuno-regulatory secreted factor (cytokine) belonging to the TNF (Tumor Necrosis 
Factor) ligands family. It binds two TNF receptors family proteins: TACI and BCMA. In addition 
APRIL binds Heparan Sulphate Proteo-Glycans (HSPGs, similar to the heparine molecule) allowing 
cytokine aggregation (multimerization).
Emerging evidences describe APRIL being involved in pathogenesis of multiple B cells derived cancers 
(such as Chronic Lymphocytic Leukemia and Multiple Myeloma) as well as solid tumors (Colon 
Cancer). Contribution of APRIL receptors in both physiology and cancer is not fully understood. 
While the role of APRIL in non-solid lymphoid malignancies is evidenced to rely via its binding to 
TACI and/or BCMA, the role of APRIL in solid tumors remains elusive as these types of cancers 
appear to avoid TACI and BCMA expression.   
In Chapter 2 we describe the development of two anti-APRIL antagonistic antibodies (hAPRIL0.1 and 
hAPRIL.03A) that retain different inhibitory characteristics (Ligand-Receptors inhibition). In this 
work we perform in vitro assays to show their ability in blocking the survival benefit elicited by APRIL 
on murine B cells and primary human Chronic Lymphocytic Leukemia cells. We clearly prove on a 
cellular basis (using Lymphoma cell lines) that these antibodies block the APRIL-Receptors binding 
and halt receptor internalisation. The two anti-APRIL antibodies were also tested in vivo using the 
APRIL Tg mouse, a model of B cells hyper-proliferation. Here both antibodies could fully block the 
exacerbated Ig production in response to a model immunogen. In addition the hA.01A antibody 
demonstrated to prevent pre-malignant B cell deposition in ageing APRIL Tg mice.  
In Chapter 3 we structurally explain their different inhibitory properties. Using a new epitope mapping 
technique we indeed found distinct APRIL regions (epitopes) bound by the two antibodies. Via 
structural modelling (computational approach) and the usage of TACI truncation mutants (shorter 
forms of the TACI receptor, resembling the BCMA receptor) we could delineate the structural rationale 
for their different inhibition.
In order to decipher the individual role of TACI and BCMA in APRIL mediated cell stimulation, we 
describe the construction of APRIL receptor-selective variants, able to trigger activation of either 
TACI or BCMA respectively (Chapter 4). Using these ligands we reveal a distinct role for BCMA 
and TACI in B cell activation.
This “receptor-specific ligand” approach was subsequently used in diseased B cells, derived from 
a Leukemia mouse model (TCL-1 Tg mouse). In Chapter 5 we in fact focus on the role of APRIL 
and its receptors usage in a murine model of chronic lymphocytic leukemia (CLL). We elucidate a 
possible APRIL mechanism enhancing in vivo CLL deposition (Leukaemia growth) specifically via 
usage of the TACI receptor.  
In Chapter 6 we set out to tackle the mechanism by which APRIL is providing a survival advantage 
on solid cancers (colon cancer), apparently not expressing the “canonical” APRIL receptors TACI 
and BCMA. We validate the fact that in vitro cultured colon cancer cells do not express TACI and 
BCMA, but surprisingly respond to APRIL stimulation. We provide evidence that the APRIL-HSPG 
interaction “alone” might generate proficient survival signals to the tumor cells. In this chapter the 
role of APRIL in solid cancers is also studied in vivo, where APRIL over-expression was found to 
remarkably increase the gut tumorigenic lesions using two distinct approach models. 
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