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Expression of PSME3 in gastric cancer tissues and its clinical significance

GUO Yongdong, DONG Xiaoping, JIN Jing, HE Yutong (Cancer Institute, the Fourth Hospital of Hebei Medical University, Shijia-
zhuang 050000, Hebei, China)

[Abstract] Objective: To explore the expression of PSME3 (proteasome activator complex subunit 3) in gastric cancer (GC) tissues
and its correlation with the prognosis of GC patients, and to further analyze its effect and mechanism in the occurrence and development
of GC. Methods: The expression level of PSME3 gene in GC tissues was analyzed with TCGA and UALCAN database. qPCR was
used to verify the expression of PSME3 in GC tissues and corresponding adjacent normal tissues that resected from 40 GC patients who
were surgically treated in the Fourth Hospital of Hebei Medical University from January 2017 to December 2018. ROC curve and Kaplan-
Meier plotter method were used to analyze the value of PSME3 mainly in diagnosing and predicting the prognosis of GC patients. The
biological processes and pathways that PSME3 involved in were further analyzed. Results: The expression level of PSME3 in GC
tissues was significantly higher than that in normal tissues, and it” s high expression was significantly correlated with the tumor stage,
pathological subtype, status of lymph node metastasis and Helicobacter pylori infection in GC patients (all P<0.01). PSME3 was also
highly expressed in GC tissue samples collected by the qPCR confirmatory detection group (P<0.01). PSME3 could distinguish gastric
cancer patients from normal people with an AUC value of 0.808. The overall survival time, the first progression survival time and post
progression survival time of the GC patients with low PSME3 expression were longer than those in the patients with high PSME3
expression (all P<0.01). Mechanism research found that PSME3 mainly played an oncogenic role of the development of GC by
regulating cell cycle, mTORC1 signaling pathway, PI3K/AKT/mTOR signaling pathway and TGF-f signaling pathway etc.
Conclusion: PSME3 is highly expressed in GC tissues, and it is significantly related to the poor prognosis of GC patients. It plays an
oncogenic role in the occurrence and development of GC.
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Fig.1 Expression of PSME3 gene in GC tissues and its relationship with clinicopathological characteristics of patients
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Tab.1 Correlation between the expression level of PSME3 and the clinicopathological features of 40 GC patients

PSME3 expression (1)

Clinicopathological feature N - r P
Low High
Age (t/a)
<65 22 16 0.609 0.509
=65 18 11
Gender
Male 29 16 13 1.129 0.480
Female 11 4 7
Tumor size (d/cm)
<5.0 24 15 9 5.414 0.027
=5.0 16 4 12
Differentiation
Well or moderate 12 5 7 0.077 0.999
Poor 28 13 15
TNM stage
I+II 19 10 9 4.945 0.046
+1v 21 4 17
Distant metastasis
No 17 8 1.319 0.337
Yes 23 8 15
A B C
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"P<0.05, " P<0.01
A: The expression level of PSME3 in GC tissues and normal tissues in the GSE54129 dataset; B: The expression level of PSME3 in GC
tissues and normal tissues in the GSE13911 dataset; C: The expression level of PSME3 in the GEPIA database
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Fig.2 Expression level of PSME3 gene in GC tissues and non-tumor tissues based on GEO and GEPIA databases
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Fig.3 The ROC curve of PSME3 and the correlation between its expression level and OS, FPS and PPS of GC patients
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| Male - 2.04(1.55-2.69) <0.001 Male - 1.99(1.48-2.67) <0.001 Male = 223(1.63-3.04) <0.001
Female . 1.59(1.09-2.32) 0.014 Female . 147(1-2.16)  0.047 Foiiale - 147(095-2.28)  0.081
PosiliYc [ 1.54(1.15-2.05) 0.003 Pnsiti\fe i 2.02(1.43-2.86) <0.001 Positive ad 233(1.63.4)  <0.001
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Moderately — 1.58(0.79-3.17) 0.194 Moderately T 134(0.68-2.66) 0393 - :
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Fig.4 Correlation between the expression level of PSME3 and the prognosis of

GC patients with different clinicopathological features
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Fig.5 Protein-protein interaction network analysis of
PSMES3 gene
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Fig.6 Enrichment analysis of GO and KEGG of PSME3 gene
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Tab.2 GSEA analysis of PSME3 in GC

Description NES P
HALLMARK_ANDROGEN_RESPONSE 1.777492 0.005558
HALLMARK E2F TARGETS 1.834357 0.005558
HALLMARK G2M_CHECKPOINT 1.807367 0.005558
HALLMARK MITOTIC_SPINDLE 1.859174 0.005558
HALLMARK _MTORC1_SIGNALING 1.554582 0.005558
HALLMARK MYC TARGETS V1 1.862361 0.005558
HALLMARK PROTEIN_SECRETION 2.072465 0.005558
HALLMARK PI3K AKT MTOR _SIGNALING 1.566359 0.008646
HALLMARK UNFOLDED PROTEIN_RESPONSE 1.602321 0.008646
HALLMARK HEME METABOLISM 1.487263 0.011673
HALLMARK TGF BETA SIGNALING 1.559952 0.031994

NES: Normalized enrichment score
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