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We sincerely thank Roesler and Isolan [1] for carefully reading our manuscript and providing insightful, constructive feedback. We greatly value this type of scholarly exchange, as it demonstrates how integrating different experimental approaches can refine biological interpretation and contribute meaningfully to progress in medulloblastoma research.



We agree that biological inferences derived from mRNA expression data do not always align with those obtained from protein-level analyses. This divergence is well recognized and reflects the multiple regulatory layers governing gene expression, including alternative splicing, post-transcriptional regulation, post-translational modifications, and context-dependent protein interactions [2,3,4].



A main strength of our work is its focus on protein expression at the cellular level within the tumor microenvironment. Rather than relying on bulk tumor analyses, we specifically sought to determine which cell populations express NRP1 and to examine this expression within its spatial and structural context [5]. Using immunohistochemistry with a thoroughly validated antibody (anti-NRP1, clone EPR3113; ab81321), we detected the ~103 kDa transmembrane isoform of Neuropilin-1 (UniProt: O14786) [6], corresponding to the functionally active receptor. Importantly, our quantitative analysis was based on the density of NRP1-positive cells rather than total protein abundance, a parameter that captures a biological dimension distinct from transcriptomic measurements. This distinction is particularly relevant given our observation that most NRP1-positive cells in our cohort were tumor-associated macrophages and endothelial cells. Accordingly, we interpret our findings primarily within the framework of tumor microenvironment dynamics, immune regulation, and angiogenic remodeling, rather than as a direct surrogate of tumor cell–intrinsic gene expression. This interpretation is consistent with prior studies linking membrane-bound, functional NRP1 expression to angiogenesis, tumor progression, metastasis, and adverse clinical outcomes across multiple cancer types (an extensive and recent review of the topic is found in [7]).



From a mechanistic perspective, NRP1 regulation introduces an additional layer of complexity. The NRP1 gene, located at 10p11.22, produces at least 14 splice variants, generating isoforms ranging from approximately 60 to 923 amino acids [8,9]. Shorter variants typically encode soluble forms (sNRP1), while longer transcripts produce the transmembrane receptor. These isoforms may have distinct, and sometimes opposing, biological effects. In particular, soluble NRP1 acts as a decoy receptor by sequestering VEGF165 and limiting pro-angiogenic signaling [9], whereas the membrane-bound form promotes angiogenesis [7]. Such isoform-specific differences are not captured by bulk mRNA expression analyses.



NRP1 mRNA is also regulated by microRNAs, including miR-141 and miR-320, which have been shown to downregulate its expression in several cancer models, such as malignant melanoma [10], pancreatic [11], and oral carcinomas [12]. Thus, transcript-level measurements may already reflect upstream repressive mechanisms that are not necessarily mirrored at the protein level. Post-translational modifications, including glycosylation [13], further contribute to the structural and functional diversity of NRP1 protein species.



Overall, the differences observed between transcriptomic associations and our cell-resolved, protein-based findings do not represent true biological inconsistencies. Rather, they reflect distinct regulatory layers of NRP1 biology. From this perspective, transcriptomic and histopathological approaches should be considered complementary, each providing essential and nonredundant insights into the role of NRP1 in medulloblastoma.



We fully share Roesler and Isolan’s view that future studies integrating transcriptomics, proteomics, and spatially resolved methodologies will be critical for clarifying the prognostic and functional relevance of NRP1. In particular, collaborative efforts that combine large-scale gene expression datasets with detailed, cell-specific, and microenvironment-focused protein analyses may provide valuable opportunities to further elucidate the context-dependent roles of NRP1 across medulloblastoma subgroups.



We thank the authors again for their contribution to this discussion and for fostering a rigorous and constructive scientific exchange.
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