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Abstract: [Purpose] To explore the gene mutation patterns of gastric cancer with different traditional
Chinese medicine (TCM) syndromes detected with next generation sequencing (NGS). [Methods ]
One hundred and thirty patients with TNM stage [ ~IV gastric cancer were enrolled in the study.
The Gastric Cancer TCM Diagnosis and Treatment Guidelines published in 2011 was used for syn-
drome differentiation. NGS (including 450 tumor-related genes) and bioinformatics methods were
used to explore the characteristics of gene mutations in gastric cancer with different TCM syn-
dromes. [Results] The gastric cancer patients were classified as 8 single TCM syndromes. Total
363 mutated genes were obtained from sequencing, and 92 patients carried mutated genes related
to the single syndrome. The mutations of ARIDIA, PIK3CA and APC were mainly found in the
“Pigixu” syndrome; KMT2C gene mutation was common in “Xuexu” syndrome; TGFBR2,
HNFIA, ERBB3 and KMT2D gene mutations were commonly found in  “Redu” syndrome. The
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unsupervised hierarchical cluster analysis was used to obtain the characteristic syndrome type of
“Piqixu” syndrome with “Redu” syndrome. Most of the complex syndrome activated the Hippo
and TGF-B signal pathway, which were characterized by microsatellite instability-high(MSI-H) and
high tumor mutation burden(TMB). [ Conclusion | Gastric cancer patients with different single TCM
syndrome have characteristic gene mutations, and most of them were PIK3CA, ARIDIA, APC
gene mutations. Patients with newly diagnosed gastric cancer are likely to have complex TCM
syndromes mixed with deficiency and excess. Patients with the complex syndromes of “Pixu with

Redu” may be suitable for immunotherapy.

Key words: gastric cancer; traditional Chinese medicine(TCM) syndromes; Pigixu syndrome;

next generation sequencing; gene mutation; tumor mutation burden
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Table 1 Correlation between TCM syndromes and clinicopathological characteristics

. . Pigixu Xuexu Weiyinxu Pishenyangxu Ganweibuhe Redu Tanshi Xueyu
actor
Yes P Yes p Yes P Yes P Yes p Yes P Yes p Yes P
Age(years old)
<65 62 43 11 3 10 31 13 24 10
0.461 0.539 0.584 0.324 0.615 0.462 0.449 0.818
=65 68 43 15 6 7 31 18 22 12
Gender
Male 95 66 14 6 13 43 22 36 12
0.188 0.013 0.952 0.964 0.361 0.762 0.324 0.032
Female 35 20 12 3 4 19 9 10 10
Smoking
No 85 54 23 7 11 38 19 30 19
0.385 0.011 0.655 0.950 0.349 0.583 0.976 0.043
Yes 45 32 3 2 6 24 12 16 3
Drinking
No 98 61 23 8 13 46 25 31 9
0.051 0.165 0.600 0.735 0.616 0.501 0.083 0.338
Yes 32 25 3 1 4 16 6 15 3
History of GC
No 116 76 23 8 13 54 26 41 21
0.887 0.561 0.654 0.161 0.454 0.270 0.978 0.512
Yes 14 10 3 1 4 8 5 5 1
Primary site
EGI 213 4 1 5 12 4 8 3 3
0.442 0.539 0.983 0.260 0.480 0.682 0.916 0.889 Z
GC 108 73 22 8 12 50 27 38 19 2
Lauren typing m
Intestinal 71 46 14 7 6 33 21 26 10 m
=1
Diffuse 41 24 0.194 9 0.903 1 0.265 9 0.292 18 0.454 6 0.214 16 0.410 10 0.754 m
g
Mixing 18 16 3 1 2 11 4 4 2 S
TNM Stage =
I 10 3 4 0 1 4 2 2 2 =z
| 15 12 4 0 0 6 5 3 3 b
0.864 0.273 0.133 0.010 0.469 0.677 0.079 0.404 =
I 87 62 14 7 10 43 20 33 11 -
v 18 9 14 2 6 9 4 8 6 W
Notes : GC: gastric cancer; EGJ : esophagogastric junction m
2
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Table 2 High frequency/driver gene mutation
characteristics of Pigixu syndrome

Factor Non-Piqixu(n=44) Pigixu(n=86) 1P
APC
WT 44 73
0.004
MUT 0 13
ARIDIA
WT 40 59
0.005
MUT 4 27
PIK3CA
WT 43 70
0.011
MUT 1 16

Notes: WT: wild type; MUT : mutation type

Table 3 High frequency/driver gene mutation
characteristics of Xuexu syndrome

Factor Non-Xuexu(n=26) Xuexu(n=104) P
KMT2C
WT 20 97
0.004
MUT 6 7

Notes: WT:wild type; MUT : mutation type

Table 4 High frequency/driver gene mutation
characteristics of Redu syndrome

Factor Non-Redu(n=99) Redu(n=31) P
TGFBR2
WT 94 24 0,008
MUT 5 7 ’
HNFI1A
T 8 27
W ? 0.011
MUT 1 4
ERBB3
WT 90 23
0.029
MUT 9 8
KMT2D
WT 87 22
0.046
MUT 12 9

Notes: WT:wild type; MUT : mutation type
i, K P BA S5 5 850 v B AUE R AT R R B
P BA 1) 78 5L R HIE (P=0.048) AT EEIE (P= 0.018) (1)
P A b P A 25 S e vt 2 3 S T A 6 AN L D)ok
UL S e 2 2 S, o VSR IR AR EEIE 1Y 52 IR
HUIEBAS 2 RRAEUE Y | B A8 A (Figure 3)
XFPI RSN HET GSVA 438, HeAss Wi 4 26 3 ) i
BSOS, 45 R ER, BAFI 1 £ UL NF-«B
{5 T % (P53 {5 53 B T\ PI3K A5 (5 5 B 1Y
WG s BAFY 2 (G AERIE) £ W ErbB {5 538 % |
RAS 7 5 % b 715 5 % JIL3h & F 4 A
B P 2 Hippo M TGF-B 55 {5 5 38 B 19 #0G
(Figure 4) .
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Figure 1 GO and KEGG analysis of mutant genes related syndrome of Pigixu
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Figure 2 Correlation between TCM syndromes and TMB
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Figure 3 The hierarchical clustering resulted in the determination of two queues

% @A 2021 % 30 A% 10 #  China Cancer,2021,V0l.30,No.10



[EERNRNNNNN

samples

T [T

group 80
NF kappa.B.signaling pathway
P53 signaling.pathway 2

Transcriptional misregulation.in.cancer
Apoptosis

| | PI3K Akt signaling,pathwiay group

Bacterial invasion.of epithelial cells

, [
1A
[ I {

{
\

clustert
cluster2

Leukocyte.transendothelial migration

ErbB.signaling pathway

2
Ras signaling.pathway

Signaling.pathways.regulating.pluripotency.of stem.cells

Chemokine.signaling.pathway

Regulation.of actin.cytoskeleton

Lysine.degradation

Endacytosis

Hippo.signaling. pathway

1 “ N

TGF beta signaling.pathay

Figure 4 Pathway activation of the two clusters

Table 6 Correlation between two clusters and MSI status

MSI status Cluster 1(n=78) Cluster 2(n=14) P
ﬁ:IS—H 7Z 12 <0.001
P<0.001

80"

Cluster 1 Cluster 2

Figure 5 Correlation between two clusters and TMB
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