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Figure. S1. 
The sequencing depth of GB-NECs and GBCs. 
 

  

Supplementary Fig. S1 The sequencing depth of GB-NECs and GBCs.


��	�
������������


��
������������

�#
,0
#)
!'
)%
�"
#+
/&
��4

�



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure. S2. 
Characteristics of mutations and frequently mutated genes detected in 15 GB-NEC samples. (a) Genome-wide 
SNVs and INDELs discovered. From the outer circle to the inner circle: panel I: chromosome number and 
location; panel II: sequencing depth of the mutations; panel III: alternative allele frequency of the mutations. 
(b) Histograms of the number of SNVs and INDELs. (c) Histograms of the number of detailed mutation 
classifications. (d, e) Boxplot of the fraction of the types of SNVs, including 6 types of SNVs and transitions 
vs transversions. (f) Top 50 most frequently mutated genes. 

 
Supplementary Fig. S2 Characteristics of mutations and frequently mutated genes detected in 15 GB-NEC 
samples. 
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Figure. S3. 
Detailed mutation information of several SMGs by IGV. 

 
Supplementary Fig. S3 Detailed mutation information of several SMGs by IGV. 
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Figure. S4. 
Basic characteristics of mutations detected in 22 GBC samples.  

 
Supplementary Fig. S4 Basic characteristics of mutations detected in 22 GBC samples. 

 
 
 

  

Supplementary Fig. S2 Basic characteristics of rare mutations detected in 22 GBC samples.
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Supplementary Fig. S3 Basic characteristics of rare mutations detected in 22 GBC samples.
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Figure. S5. 
Detailed information on the mutations in the top 50 most frequently mutated genes in 22 GBC samples. 
 

  

Supplementary Fig. S4 Detailed information on the mutations in the top 50 most frequently mutated genes in
22 GBC samples.
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Figure. S6. 
(a) Venn diagram of mutations detected in GB-NECs and GBCs. (b) Pathway enrichment analysis of genes 
mutated specifically in GB-NECs. The length of the column represents the -log10(p-value) of the enriched 
pathways. The number on the right side of the column represents the number of mutated genes detected in the 
pathway. (c) Pathway enrichment analysis of genes mutated in both GB-NECs and GBCs. 

  

 
Supplementary Fig. S6 Venn diagram of mutations detected in GB-NECs and GBCs. 
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Supplementary Fig. S4 Venn diagram of rare mutations detected in GB-NECs and GBCs.
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Figure. S7. 
The mutation information of the top 50 cancer-related genes by mutation frequency in GBCs.  
 

  

6. GBC The mutation information of the top 50 cancer-related genes by mutation frequency.
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Supplementary Fig. S6 The mutation information of the top 50 cancer-related genes by mutation frequency.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure. S8. 
IHC results (magnification 200×) of RB1 in RB1 wild-type/mutant GB-NEC samples. Scale bars in the figures 
indicate 100 μm. 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure. S9. 
IHC results (magnification 200×) of NAB2 in NAB2 wild-type/mutant GB-NEC samples. Scale bars in the 
figures indicate 100 μm. 
 

  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure. S10. 
The mutation information of the ERBB family in GB-NECs and GBCs. 
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Supplementary Fig. S9 The mutation information of the ERBB family in GB-NECs and GBCs.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure. S11. 
Combined enrichment analysis of genes with copy number gain and loss in GB-NECs and GBCs. 
 
 

   

 
 
Supplementary Fig. S11 Combined enrichment analysis of genes with copy number gain and loss in GB-
NECs and GBCs. 
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Figure. S12. 
(a) Detailed information on the potential pathogenic mutations detected in 22 GBC samples. (b) Overlap of 
genes with disease-related mutations detected in GB-NECs and GBCs. 
 
 

  

 
Supplementary Fig. S12 Detailed information on the potential pathogenic mutations detected in 22 GBC 
samples.  
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Supplementary Fig. S11 Detailed information on the potential pathogenic mutations detected in 22 GBC samples.
TP53
COL1A1
CTNNB1
ACADVL
ATP7B
CACNA1A
CPT1A
CYP4V2
DMD
EYS
F13A1
FAM20C
FBN1
GALC
GLA
KRAS
LDLR
MORC2
MYH7
MYO15A
MYO7A
PEX6
PIK3CA
PNPT1
PTEN
SLC25A15
UBA5
WT1

1
1#
#1
1#
#2
1#
#3
1#
#4
1#
#5
1#
#6

0.20

0.40

0.60

0.80

1.00

A

AAF

B

18

GB-NEC

61

GBC

10

G
en

e 
na

m
e

Number of mutated genes

GB-NEC GBC

a b



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure. S13. 
Detailed mutation information of genes mutated in the 22 GBC samples and with potential clinically 
actionable mutations recorded in the OncoKB database. 
 

  

12. Detailed mutation information of genes mutated in the 22 GBC samples and with potential clinically
actionable mutations recorded in the OncoKB database.

U2AF1
PTEN

KDM6A
FLI1

MDM2
MAP2K2
MAP2K1
ARAF
AKT1

NTRK3
NTRK1

KIT
IDH1

BRCA1
NRAS
SF3B1

CDKN2A
CDK12
PTCH1
EZH2
ESR1
ROS1
IDH2

FGFR3
FGFR2

PDGFRA
KRAS
EGFR
NF1

FGFR1
RET
MET
TSC2

BRCA2
ALK
ATM

PIK3CA
ERBB2
MTOR
BRAF

5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
9%
9%
9%
9%
9%
9%
9%
9%
9%
9%
9%
9%
9%
14%
14%
14%
14%
14%
14%
14%
18%
18%
18%
23%
23%

Missense_Mutation
Splice_Site
Nonsense_Mutation

Frame_Shift_Del
Multi_Hit

Altered in 21 (95.45%) of 22 samples.

�
��
��
�

�
�

��� 7&140*7

�
98&8.32�+6*59*2(<

Supplementary Fig. S12 Detailed mutation information of genes mutated in the 22 GBC samples and with potential
clinically actionable mutations recorded in the OncoKB database.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure. S14. 
Mutations of N-stage related genes in GB-NECs of T1/T2 and T3/T4 stages.  
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Supplementary Fig. S13Mutations of N-stage related genes in GB-NECs of T1/T2 and T3/T4 stages.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure. S15. 
Genes specifically mutated in GBCs with the N0 and N1/N2 stages. Genes with mutation frequency > 30% in 
each group are shown.  
 

  

14. Genes specifically mutated in GBCs with the N0 and N1/N2 stages. Genes with mutation frequency > 30%
in each group were shown.
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Supplementary Fig. S14 Genes specifically mutated in GB-NECs with the N0 and N1/N2 stages. Genes with mutation
frequency > 30% in each group were shown.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure. S16. 
Survival analysis of patients with MYH11/KDM6A/XPC mutations respectively compared with those without 
mutations of these genes. 
 
 

  

 
Supplementary Fig. S16 Survival analysis of patients with MYH11/KDM6A/XPC mutations respectively 
compared with those without mutations of these genes. 
 
 

  

15. Survival analysis of patients with MYH11/KDM6A/XPC mutations respectively compared with those
without mutations of these genes.
Supplementary Fig. S15 Survival analysis of patients with MYH11/KDM6A/XPC mutations respectively compared with
those without mutations of these genes.
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Figure. S17. 
Survival analysis of GB-NEC patients with CNVs of AAMDC compared with those with wild type AAMDC. 
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Figure. S18. 
Mutation frequency and survival analysis of enriched signaling pathways of genes specifically mutated in GB-
NECs. 
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Supplementary Fig. S17 Mutation frequency and survival analysis of enriched signaling pathways of genes specifically
mutated in GB-NECs.
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Figure. S19. 
The mutation signatures discovered in each GB-NEC sample. 
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Supplementary Fig. S17 The mutation signatures discovered in each GB-NEC sample.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure. S20. 
Enrichment analysis of known oncogenic signaling pathways in TCGA cohorts. The horizontal axis represents 
the total number of genes in the pathway and the vertical axis represents the number of genes mutated in the 
corresponding pathway. The size of the circle represents the percentage of mutated genes in all genes of the 
pathway, the detailed number of which is also labeled after the pathway name.  
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Supplementary Fig. S18 Enrichment analysis of known oncogenic signaling pathways in TCGA cohorts. The horizontal
axis represents the total number of genes in the pathway and the vertical axis represents the number of genes mutated in
the corresponding pathway. The size of the circle represents the percentage of mutated genes in all genes of the pathway,
the detailed number of which was also labeled after the pathway name.


