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Summary (max 250 words) 
High-risk neuroblastoma (HR-NB) is a leading cause of pediatric cancer mortality, with 
survival rates below 40% despite intensive therapy. Its immunologically “cold” phenotype, 
marked by defective antigen presentation, low immune infiltration, and absence of tertiary 
lymphoid structures (TLS), limits the efficacy of immune checkpoint blockade (ICB), 
underscoring a critical unmet clinical need. 
We propose that tumor-intrinsic programs actively enforce immune exclusion by disrupting 
antigen presentation and chemokine networks required for effector cell recruitment and TLS 
formation. We aim to therapeutically induce TLS in HR-NB through combinatorial 
immunomodulatory strategies, thereby restoring immune competence and sensitizing 
tumors to ICB. 
We will employ rational combinations of immunomodulatory agents to trigger TLS 
neogenesis in vivo, assessing their impact on tumor architecture, chemokine production, 
and immune activation. Translational validation will be performed using patient-derived 
tumoroids co-cultured with autologous immune cells and a retrospective cohort of 104 
human NB samples to identify predictive biomarker signatures. 
This project will define actionable mechanisms of immune resistance and establish TLS 
induction as a novel therapeutic strategy to convert HR-NB into an ICB-responsive disease. 
By integrating preclinical and patient-derived models, we will deliver predictive biomarkers 
and clinically relevant combination approaches, accelerating the development of effective 
immunotherapies for HR-NB and other immune-cold tumors. 
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