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Determination of dendritic cell and B cell marker genes used in gene expression analysis 

for high-risk neuroblastoma  

We first determined the most appropriate dendritic cell signature genes for gene expression 

profiling in high-risk neuroblastoma.  According to the recent scRNA-seq study on tumor 

infiltrating myeloid cells by Chen et al. (1), CD1C, CLEC9A and LAMP3 are signature genes of 

cDC1 (common dendritic cell-1), cDC2 (common dendritic cell-2) and tumor infiltrating DC, 

respectively.  Based on this information, we examined the expression of CD1C, CLEC9A and 

LAMP3 in high-risk neuroblastomas of Cohort 1 (SEQC).  The expression of these genes was 

highly correlated to each other (CD1C:CLEC9A, r=0.820 p=4.83e-44), (CD1C:LAMP3, r=0.803 

p=6.90e-41) and (CLEC9A:LAMP3, r=0.839 p=8.41e-48) in high-risk neuroblastoma of Cohort 

1, suggesting that they could represent the overall dendritic cell population in high-risk 

neuroblastoma tissues.  In addition, the expression of these genes is restricted to dendritic cells 

in normal tissues and cell types (Human Protein Atlas: https://www.proteinatlas.org/).  

Subsequently, we used CD1C, CLEC9A and LAMP3 as dendritic cell signature genes to 

evaluate relative abundance of dendritic cells in high-risk neuroblastoma tissues (see Figure 2 

for Cohort 1).  Note that CLEC9A was replaced with TLR8 for Cohort 2 because the Cohort 2 

gene expression platform did not include CLEC9A probes (see Figure S2 for Cohort 2).   

 

We also determined B cell signature genes for gene expression profiling analysis of high-risk 

neuroblastoma.  Based on previous scRNA seq studies focused on tumor-infiltrating B cells in 

human solid tumors (2, 3), we selected several candidate signature genes for B cells, including 

BLK, CD19, CD20, CD79A, CLEC17A, FCRL2, FCRLA, PAX5, TNFRSF13B and TLR10.  Some 

of these genes could also be expressed in non-B cells.  Therefore, the expression of the above 

genes in normal tissues and cell types was assessed using Human Protein Atlas 

(https://www.proteinatlas.org/).  This analysis showed that the expression of CD19, CD20, 

CD79A, CLEC17A and PAX5 was more restricted to B cell lineage.  Correlation analysis using 



high-risk neuroblastomas of Cohort 1 (SEQC) revealed that the expression of CD79A that 

encodes a component of the B cell receptor complex was significantly correlated with that of 

CD19 (r=0.947, p=9.98e-318), CD20/MS4A1 (r=0.96, p=3.26e-273), CLEC17A (r=0.9.18, 

p=3.92e-198) and PAX5 (r=0.854, p=1.63e-140).  Based on this analysis, we chose CD19, 

CD20 and CD79A as B cell signature genes to evaluate relative abundance of B cells in high-

risk neuroblastoma tissues (Figure 2 and Figure S2).   
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