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Figure. S1.
The sequencing depth of GB-NECs and GBCs.
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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 I1I: 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.
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Figure. S3.

Detailed mutation information of several SMGs by IGV.
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Figure. S4.

Basic characteristics of 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.



b

Prolactin signaling pathway I 17
Osteodast differentiation 25
JAK-STAT signaling pathway ) 928
Hepatocellular carcinoma [ 27
Pathways in cancer ] 68
Chronic myeloid leukemia ] 15
Hippo signaling pathway I 25
Signaling pathways regulating pluripotency of stem cells I 23
Gastric cancer ] )4
Glycosaminoglycan degradation I 6
a Mutation number Pancreatic cancer I ] 4
Influenza A T DR

0 0.5 1 15 2 2.5 3 3.5 4

Pathway name

-Log10(P-value)

C

ECM-receptor interaction IS 3 5
Protein digestion and absorption | 32
Focal adhesion || 56
ABCtransporters INIEEE——— ] 7
Fatty acid biosynthesis INEEEEG—— O
Dilated cardiomyopathy (DCV) IS 06
Amoebiasis IIIEEE— )7
PI3K-Akt signaling pathway I 75
Platelet activation NG 3 7
Notch signaling pathway 16
Arrhy ic right ventricular cardiomyopathy (ARVC)  I— 2 ]
Human papillomavirus infection  IEEEE— 7 ]
Cortisol synthesis and secretion EE—) ]Q
Insulin secretion  III—— )3
Circadian entrainment  IE—— 05
Axon guidance I 40
Rap1 signaling pathway I 4 5
Aldosterone synthesis and secretion I /]
Salmonella infection N )
Longevity regulating pathway ] 2 2
Ovarian steroidogenesis ] 14

Pathway name

0 1 2 3 4 5 6 7 8 9
-Log10(P-value)

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.
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Mutation status of RB1

RB1 Wild type

RBI Mutant

Figure. S8.

IHC results (magnification 200x) of RB1 in RBI wild-type/mutant GB-NEC samples. Scale bars in the figures
indicate 100 pm.
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Figure. S9.

IHC results (magnification 200x) of NAB2 in NAB2 wild-type/mutant GB-NEC samples. Scale bars in the
figures indicate 100 um.
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Figure. 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.
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Figure. S13.

Detailed mutation information of genes mutated in the 22 GBC samples and with potential clinically
actionable mutations recorded in the OncoKB database.
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Figure. S14.
Mutations of N-stage related genes in GB-NECs of T1/T2 and T3/T4 stages.
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Figure. S16.

Survival analysis of patients with MYH11/KDM6A4/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 A4MDC compared with those with wild type AAMDC.



Gene name

Gene name

GBNEC samples GBNEC samples

. 3% Survival of Two groups
swos o
[ ] _ Survival of Two groups 1% (Osteoclast differentiation WT amd mutant)
oo [ I 1% (Prolactin signaling pathway WT amd mutant) 139
MAPK14. 13% 3%
—=— Mutant
= Mutant 1% -
warz "z 100 P=06688 ™ 100y P=04404  _ wr
s 0% wr w <
c m C
weor ™ o =
[ Q e 5
ESF11 ™ g £ -
conoz »~o 5 H "5 2
] 2 c ™ H
stars ™ H »3 i
sars mozh § s ] =
socsz n® 8 S o 5
3 Q a
o & ™0
rin = o e
swcs ™ @ wapKe || ™ @
n3 o - = n3
meesera [ ™ < FoRzC | B
T T 1 T T 1
e [l ™ 50 100 150 e - I 50 100 150
RAFt - ™ Months elapsed | % Months elapsed
Too o v oo o8 e N e e oy oG s [ ™
digdgesdygegygd RN
S SN g8 g g dggg g gy d
58583538835588883: g2 82882282822
2883833888383 2888
GBNEC samples
p GBNEC samples
L] 1% Survival of Two groups Survival of Two groups
i n HIVIve . Bl
axts - 3% (JAK-STAT signaling pathway WT amd mutant) rores I fﬁ: (Hippo signaling pathway WT amd mutant)
pikac - 1 by
1L20RA | ™ —=— Mutant RASSFS | ™ —=— Mutant
csur - ™ 4 -
iz - - Z 100- .7012 —wr BMPRIA [ | % g 10( P=0.2142 —wr
G - = wane | =
FT | %+ AXiNT | =t
staro [ Y] - oW
STAT3 [ | L= ] [} || = ®
staTs ) 2 E Terar? ™ 0 E3
PRLR - g g S = 1 2
eo - ™ a e ™ 2
e ™ E s crez | 4 50
e @ 8 © o - [P ) 8
IENATT m Q K C errice ™ Q s
= ne T - n e
G ) O wez ™ M
osrar - ™ 3 conp 1
soosz I ™ 8 conoz | " 0
i - ™ L 02 | L
S L i T T 1 wrs ™ T T 1
cono: [ i 50 100 150 773 ™ 50 100 150
e - — & Months elapsed wmiris - I Months elapsed
conos (| ™ — L o
R R
PP = SO RS O P P 2 o o N R
g8 g8y y8gfygy ¥yl c8 gy gedyedgyey g
g5 252252 : %225z 2 & g 229 g Lg¥2gg Ly
© o B o B g oy oy y o o o o0 Z 2 3 z z 8 z @ 3 z z B 3 a&az
58833838583 38288E8
GBNEC samples GBNEC samples
warr+ [ 13% Survival of Two groups Survival of Two groups
a2 | % ignali i i of stem cells s % (Glycosaminoglycan degradation WT amd mutant)
o - WT amd mutant)
599 || w Z 100 p=0gegs A 0 Pogssy - Muan
esrrs [ w o A w2
— 3% S, 5
© o ™ _ -
£ , - wo H o 23
S o || » O H € o -
e am - ™ 3 2 © El]
Axing | ™ =h 50 = -
(R - I 8 o => 3
S v - A & c o ™ @ &
3 e m = ) o]
mve -- ™ g (5] %
ous ™
i - n 9 ez -3
w2 . < o <
02 . 7 0 50 100 150 0 50 100 150
e ™ Months elapsed . Months elapsed
oo - ” seant ™
o - ™
g g g Iaagnegdd s T s ~noowone oz yo e oo oo
°© 8§ 8888800000 558538z 58%828282%58838
GBNEC samples Variant classification
waewss I 9% Survival of Two groups
ez o " ) )
w3 - o (Influenza A WT amd mutant) M Missense Mutations M In Frame Insertions
e o
P3G 1% === Mutant i i
o Nz 100 P=0.4256 T M Nonsense Mutations M In Frame Deletions
o -- ne ™ Splice Site Mutations M Multiple mutations in one gene
i - ™ok . )
2 i -- i 9 s M Frame Shift Insertions B Frame Shift Deletions
= =3 3
€ iener " 0 3
@ m o< H
i= RAFT - ™ @
o a2 - ™ =h £ 504
caun ) 8
c ek - n & H
Q At % <
o e
e - o}
TMPRSSY =1
s G
NRP3 <
caser - "
nr2. % Ly T 1
oz - - 50 100 150
R R I R Months elapsed
A - -
§88;58;33338853¢8¢;z58S3

Figure. S18.

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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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.



