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Neuroblastoma is the most common devastating extracranial solid malignancy in children. Neuroblastoma 
(neuro=nerve; blastoma=cancer) develops from immature nerve cells, most commonly in adrenal glands situated 
above the kidney. The overall 5-year survival rate in children with high-risk neuroblastoma (stage 4) is <40% 
suggesting that treating high-risk group patients is challenging in the clinic. Despite aggressive multimodal therapy, 
more than 50% of children with high-risk neuroblastoma relapse and eventually die from the disease. Amplification of 
the oncogene MYCN is associated with a high risk of relapse. However, only 25% of high-risk neuroblastomas are 
MYCN-amplified, indicating that the rest are driven by factors other than MYCN. Therefore, it is essential to identify 
novel driver transcription factors but not passenger genes that improve prediction efficacy of therapy response. This 
study aims to identify a novel driver transcription factor other than MYCN that can be used as a better prognostic 
factor and associated with neuroblastoma patients' therapy response, stage, risk, progression, and survival. We used 
three neuroblastoma patient datasets (n=1252) and applied robust bioinformatic data mining tools to identify driver 
transcription factors (regulon) that associate with high-risk, progression, stage, and survival in neuroblastoma 
patients. We also employed neuroblastoma-specific patient-derived xenografts, chemo-resistant cells, and in vivo 
models in the present study. We applied co-expression and motif analysis using three data mining tools including 
Weighted Gene Co-expression Network Analysis (WGCNA), cisTarget and Single-Cell rEgulatory Network Inference 
and Clustering (SCENIC) to identify a distinct transcription regulator signature from three neuroblastoma patient 
microarray datasets. Based on the regulon specificity score, we derived a 10-transcription factor signature and 
prioritized Sin3A Associated Protein 30 (SAP30), given its highest regulon specificity score, especially in high-risk 
and aggressive stage cohorts. Regulon specificity score analysis indicates that SAP30 is associated with mortality, 
disease, progression, higher risk, and stage 4 in neuroblastoma patients. Higher SAP30 expression was found in 
high-risk neuroblastoma patients and progression-specific patient-derived xenograft tumors. The advanced 
pharmacogenomic analysis, CRISPR-Cas9 screens, cisplatin resistant patient-derived xenograft tumor-derived cell 



  
 
 
  
 
 
 
 
 
 
lines and cisplatin resistant neuroblastoma cell lines indicated that SAP30 essentiality correlated with cisplatin 
resistance. SAP30 silencing inhibited cell proliferation in vitro, and reduced tumor burden in vivo. Overall, our results 
indicate that SAP30 is a prognostic and cisplatin resistant marker associated with high-risk, stage 4 and poor survival 
in neuroblastoma patients. We identified SAP30 as a novel prognostic and chemotherapy-resistant marker that could 
be considered a potential drug target to treat high-risk neuroblastoma patients. 

 

 


