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High expression of COX6B2 in gastric cancer is associated with poor long-term prognosis

and promotes cell proliferation and cell cycle progression by inhibiting p53 signaling
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Abstract: Objective To investigate the effect of COX6B2 expression in gastric cancer tissues on the patients' long-term
prognosis and its underlying mechanism. Methods Based on the public databases and the medical records of patients, we
analyzed the expression level of COX6B2 in gastric cancer and adjacent tissues and its influence on long-term prognosis of the
patients. Enrichment analysis were used to predict the possible role of COX6B2 in gastric cancer. The effects of lentivirus-
mediated COX6B2 knockdown on biological behaviors of gastric cancer cells were examined using CCK-8 assay, flow
cytometry, and Western blotting. Results TCGA database and the results of immunohistochemistry, Western blotting and real-
time PCR all demonstrated a significantly higher expression of COX6B2 in gastric cancer tissues (P<0.05). Kaplan-Meier plotter
database and Kaplan-Meier curves showed that the patients with high COX6B2 expression had significantly shorter
postoperative survival (P<0.05). A high expression of COX6B2 in gastric cancer tissues was closely correlated with
clinicopathologic stage, CEA and CA19-9 (P<0.05). A high expression of COX6B2, CEA level>5 pg/L and CA19-9 level>37 kU/L
were independent risk factors affecting postoperative 5-year survival rate of gastric cancer patients (P<0.05), and COX6B2
expression level had a predictive value for long-term prognosis of the patients (P<0.05). GO and KEGG enrichment analyses
showed that COX6B2 was mainly involved in the regulation of cell cycle. In the in vitro cell experiment, COX6B2
overexpression significantly promoted gastric cancer cell proliferation, increased the percentage of G1/S phase cells and
inhibited the cellular expressions of p53 and p21 (P<0.05). Conclusions COX6B2 is highly expressed in gastric cancer and is
closely correlated with a poor long-term prognosis of the patients possibly by promoting gastric cancer cell proliferation and
regulating cell cycle.
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Fig.1 Expression of COX6B2 in gastric cancer tissues and its correlation with long-term prognosis of
the patients analyzed using TCGA database (A) and Kaplan-Meier plotter database (B).
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Fig.2 Expression of COX6B2 in gastric cancer tissues. A: Immunohistochemical staining of COX6B2.
B: Relative IOD value of COX6B2. C: mRNA level of COX6B2 detected by RT-qPCR. D: Protein level
of COX6B2 detected by Western blotting. E: Quantitative analysis of relative expression of COX6B2.
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and CA19-9 in peripheral blood (B).
2.8 COX6B2 kA AR G I BIENHT 2.9 COX6B2 AL ifl B & am it Bl Attt g
KEGG-pathway 1 GO & 4531 i/~ , COX6B2 1] GREEB LIRS A R, B R A MGC-803 4 4L

AES S IR0 AR T REY pS3 155 1E I AH W2 (K 7TA B, P<0.05) ; i N4l fg Re5 R R, 5
*(#6), Control ZHFHEL, N1 COX6B2 Ji B a4 i & A= G1



http://www.j-smu.com

J South Med Univ, 2024, 44(2): 289-297 + 293 -

K1 BEALRHCOX6B2RIZESIGKFIEFSIREIX R

Tab.1 Correlations of COX6B2 expression level with clinicopathological indexes of patients with gastric cancer [1 (%)]

Characteristic n coxeB2 P
Low expression (n=50) High expression (n=50)

Age (year) 0.364 0.546
<60 55 29 (52.7%) 26 (47.3%)
=60 45 21 (46.7%) 24 (53.3%)

Gender 0.040 0.841
Male 55 28 (50.9%) 27 (49.1%)
Female 45 22 (48.9%) 23 (51.1%)

Tumor size (cm) 0.164 0.685
<5 42 22 (52.4%) 20 (47.6%)
=5 58 28 (48.3%) 30 (51.7%)

Cancer cell type 0.379 0.538
Adenocarcinoma 12 7 (58.3%) 5(41.7%)
Other 88 43 (48.9%) 45 (51.1%)

CEA (ng/L) 25.010 <0.01
<5 49 37 (75.5%) 12 (24.5%)
=5 51 13 (25.5%) 38 (74.5%)

CA19-9 (kU/L) 19.643 <0.01
<37 44 33 (75.0%) 11 (25.0%)
=37 56 17 (30.4%) 39 (69.6%)

T stage 31.410 <0.01
1-2 48 38 (79.2%) 10 (20.8%)
3-4 52 12 (23.1%) 40 (76.9%)

N stage 17.647 <0.01
0-1 51 36 (70.6%) 15 (29.4%)
2-3 49 14 (28.6%) 35 (71.4%)
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Fig.4 Correlation of the expression level of
COX6B2 in gastric cancer tissues with long-
term prognosis of the patients.
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Tab.2 Univariate and multivariate analyses of the factors affecting 5-year survival of gastric cancer patients after radical

gastrectomy
Univariate analysis Multivariate analysis
Variables
Log rank i’ P HR 95% CI P

Age (<60 years vs =60 years) 0.309 0.578

Gender (Male vs Female) 0.431 0.511

Tumor size (<5 cm vs =5 cm) 0.262 0.609

Cancer cell type (Adenocarcinoma vs other) 1.126 0.289

COX6B2 expression (high vs low) 26.335 <0.01 2.405 1.097-5.271 0.028
CEA (<5 pg/L vs =5 ng/L) 24.368 <0.01 2.471 1.226-4.980 0.011
CA19-9 (<37 kU/L vs 237 kU/L) 18.240 <0.01 2.042 1.049-3.977 0.036
T stage (Ti-T, vs T>-Ts) 5.361 0.021 0.470 0.223-0.988 0.046
N stage (No-N; vs No-Ns) 15.984 <0.01 2.228 1.135-4.372 0.020
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Fig.5 Value of COX6B2 expression for predicting
5-year survival of gastric cancer patients after
gastrectomy.
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Fig.7 Effect of COX6B2 on proliferation and cell cycle of MGC-803 cells. A, B: Expression of
COX6B2 detected by Western blotting in MGC-803 cells. C, D: Flow cytometric analysis of
percentage of G1/S phase cells in MGC-803 cells. E: CCK-8 assay of the proliferation of MGC-803
cells. E, G: Expression of COX6B2 detected by Western blotting in SGC-7901 cells. H, I: Percentage
of G1/S phase cells detected by flow cytometry in SGC-7901 cells. J: CCK-8 assay of proliferation
of SGC-7901 cells. *P<0.05 vs control.
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Fig.8 Effect of COX6B2 on p53 signaling in gastric cancer cells. A, B: Expression of p53
and p21 in MGC-803 cells. C, D: Expression of p53 and p21 in SGC-7901 cells. *P<0.05

vs control.
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