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Supplementary Table 1: Clinical data of 33 patients
"Patients NO." Gender "Age (month)" INSS "Distance metastasis" INPC "NSE (ng/mL)"

1 male 16 3 − FH 38.25
2 female 72 4 + UH 137.1
3 female 6 3 − FH 219.5
4 male 13 1 − FH 28.94
5 female 11 1 − UH 20.35
6 male 53 4 + UH 65.39
7 male 36 1 − FH 44.14
8 male 40 4 + UH 1282
9 female 11 4s + FH 120.8
10 male 27 4 + UH 595.2
11 male 12 4 + UH 790.7
12 male 8 3 − FH 209.2
13 female 11 3 − FH 79.77
14 female 108 1 − UH 19.81
15 female 47 4 + UH 1008
16 female 81 4 + UH 344.1
17 female 71 4 + UH 1398
18 male 5 1 − FH 22.81
19 male 67 4 + UH 112.2
20 male 57 4 + FH 502
21 male 72 3 − FH 224.4
22 male 39 4 + UH 432.53
23 female 15 1 − FH 14.86
24 male 38 2 − FH 36.7
25 female 8 2 − UH 82.66
26 male 52 4 + UH 230.9
27 female 53 1 − FH 12.45
28 female 48 4 + UH 1185
29 female 15 1 − FH 23.66
30 female 62 4 + UH 320.3
31 female 40 4 + FH 354.4
32 male 42 4 + FH 240.3
33 female 36 4 + UH 518.7



Supplementary Table 2: Panel design and NGS data quality assessment

17q CDK4 MDM2 MYCN ALK FGFR4 CCND1 
CDK6 DDX1 GLI1 NBAS ODC1 OS9 YEATS4
11q  1p36 ATRX ARID1A ARID1B CDKN2A CDKN1C
H19 IGF2 RBMS3 PTEN PTPRD PHOX2B LMO1
APC AXIN2 BRAF CTNNB1 FBXW7 HRAS KRAS
NF1 NRAS PIK3CA PTPN11 TIAM1 TP53 BARD1
BCOR BRCA1 BRCA2 CHEK2 EGFR ERBB2 FANCA
KIT PALB2 PDGFRA PINK1 PTCH1 RB1 WT1

Our panel, mainly CNV-based, covers most of the chromosomal regions and candidate genes which have been reported 
to associate with neuroblastoma. We developed the panel to select 3 large chromosomal regions(17q, 11q and 1p36) that 
are most reported and others associated with MYCN amplification or not, including MYCN itself and ALK, DDX, CDK4, 
CDK6, MDM2, CCND1, FGFR4, GLI1, NBAS, ODC1, OS9, YEATS4, deleted on ATRX, ARID1A, ARID1B, CDKN2A, 
CDKN1C, H19, IGF2, RBMS3, PTEN, PTPRD, TIAM1 and NF1. In order to expand the screening of somatic mutations 
of neuroblastoma, the panel we designed also includes important genes with somatic mutations found previously in 
neuroblastoma, for example, PTPN11, PHOX2B, BARD1, PTCH1, TP53, CHEK2, BRCA1, BRCA2, HRAS, KRAS, NRAS, 
PIK3CA and BRAF. Overall, our neuroblastoma panel, spans 53 genes and 3 large chromosome regions.
Description: The gray shade is the area that is captured based on the CNVs, and the other is the capture area based on the 
point mutations.
All of the 33 tissue and leukocyte samples sequenced were then subjected to stringent QC allegations. The mean coverage 
depth in all of the target regions in all of the samples was 887×, and the mapped read percentage was over 99%. The imputed 
insert size and library complexity statistics shown in Supplementary Figure 1 revealed a mean insert size of 212 bp, and these 
findings indicated a high capture efficiency of the probes.

Supplementary Table 3: The detailed quality control data of 33 samples. 
See Supplementary_Table_3.



Supplementary Table 4: List of the 17 high-confidence somatic mutations identified among 33 
patients

Patient NO. Gene Mutation_
Type

Exon
Rank Description AF CHROM Reference

02

ALK missense_
variant 23 p.F1174L 6.50% 2p23.2-p23.1 [1]

CDK4 cn_amp NA cn_amp 6.69 12q14.1 [2]

OS9 cn_amp NA cn_amp 5.13 12q13.3 [3]

04 BRCA2 missense_
variant 14 p.K2392N 4.89% 13q13.1 [4, 5]

05 TIAM1 cn_del NA cn_del 1.5 21q22.11 NEW

06

11q cn_del NA cn_del 1.21 11q [6]

CDKN1C cn_del NA cn_del 1.32 11p15.4 [2]

H19 cn_del NA cn_del 1.23 11p15.5 [7, 8]

RBMS3 cn_del NA cn_del 1.19 3p24.1 [9]

08 PHOX2B frameshift_
variant 2 p.F86fs 9.10% 4p13 [10]

16 ALK missense_
variant 23 p.F1174L 16.20% 2p23.2-p23.1 [1]

28
DDX1 cn_amp NA cn_amp 10.05 2p24.3 [11]

MYCN cn_amp NA cn_amp 10.52 2p24.3 [11]

33 CDK4 cn_amp NA cn_amp 3.46 12q14.1 [2]

10 CCND1 cn_amp NA cn_amp 2.93 11q13.3 [2]

11 CDKN2A cn_del NA cn_del 1.02 9p21.3 [2, 9]

30 CCND1 cn_amp NA cn_amp 2.96 11q13.3 [2]



Supplementary Figure 1: Quality assessment of the targeted sequencing data among 33 samples. (A) The mean sequencing depth 
of 33 samples(the mean coverage depth was well distributed among regions, with a minimum of 554× and a maximum of 1259×); (B) The insert 
size and Library complexity of 33 samples (The insert size means insertion length, to measure the degree of DNA degradation, more than 170 is 
qualified. Library complexity means the complexity of the library, used to measure the number of the original DNA template, more than 0.2 is 
qualified. Insert size and covered library complexity of our 33 samples were qualified).
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