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Immune checkpoint blockade has revolutionized cancer treatment.
However, many patients are still refractory to the treatment,
underscoring the need for the identification and validation of novel
targets that regulate anti-tumor immunity. We sought to explore the
therapeutic potential of targeting two emerging immune checkpoint
markers in the tumor microenvironment, Neuropilin-1 (NRP1) and
VSIG-4, as modulators of immune suppression in cancer.

Neuropilin-1 plays an emerging role in the regulation of immune
responses. Beyond its established function in cancer cell behavior,
angiogenesis and neuronal development, through its interaction with
semaphorins and vascular endothelial growth factors (VEGF), NRP1 is
also highly expressed on immunosuppressive immune populations,
particularly regulatory T cells and macrophages. To therapeutically
target NRP1, we generated and optimized half-life extended
Nanobody (Nb) constructs with a prolonged in vivo circulation time
and tumor delivery. These constructs block both the NRP1-VEGF and
NRP1-Sema3a interactions, and their therapeutic use was evaluated
in murine melanoma models, both as monotherapy and in combination
with anti-PD-1 immune checkpoint blockade. Targeting NRP1 resulted
in a delay in tumor growth, confirming its functional role in melanoma
progression. To elucidate the underlying mechanism, we performed
comprehensive immune profiling of the tumor infiltrate at the single
cell level. This revealed that NRP1 blockade, in combination with PD1
blockade, modulates the abundance and functional states of immune
populations, providing a mechanistic insight into how NRP1 targeting
can alleviate tumor-associated immunosuppression.

In addition, we assessed the role of the macrophage-associated
receptor VSIG4 in cancer, based on the finding that VSIG4 expression
on macrophages is associated with a poor prognosis in a variety of
human cancers. In mouse models of colorectal and breast cancer, we
showed that tumor-associated macrophages do not express VSIG4
and, consequently, VSIG4-deficiciency did not affect primary tumor
growth and metastasis.

Altogether, this thesis underscores both the promise and challenge of
the identification and targeting of immune checkpoint receptors in
cancer. While NRP1 represents a viable and functionally relevant
target with demonstratable anti-tumor effects, the study of VSIG4
reveals the limitations of preclinical models in recapitulating human
biology. This thesis therefore contributes to a more nuanced
understanding of immune checkpoint targeting, emphasizing the
importance of mechanistic validation and careful model selection in
the development of next-generation cancer immunotherapies.
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