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High expression of CPNE3 correlates with poor long-term prognosis of gastric cancer by

inhibiting cell apoptosis via activating PI3K/AKT signaling
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Abstract: Objective To explore the correlation of CPNE3 expression with long-term prognosis of patients with gastric cancer
(GC) and the possible mechanism. Methods We retrospectively collected the data of 104 GC patients undergoing radical
surgery in our hospital from February, 2013 to October, 2017. TCGA database and immunohistochemistry were used to analyze
CPNES3 expression level in GC tissues and its effects on tumor progression and long-term prognosis of the patients. GO
analysis was performed to predict the biological role of CPNE3 in GC. We also conducted cell experiments with MGC803 cells
and observed the effects of CPNE3 knockdown, CPNE3 overexpression and LY294002 (a PI3K/AKT inhibitor) treatment on cell
apoptosis and cellular expressions of apoptotic proteins using flow cytometry and Western blotting. Results TCGA analysis
and immunohistochemistry both showed high expressions of CPNE3 in GC (P<0.05). The patients with high CPNE3
expressions had a reduced 5-year survival (P<0.01), and a high CPNE3 expression, CEA level>5 ug/L, CA19-9 level >37 kU/L,
T5-T, stage, and N»>-Nj; stage were all independent risk factors for a lowered 5-year survival rate after surgery. The sensitivity
and specificity of CPNE3 for predicting 5-year mortality was 79.59% and 74.55%, respectively (P<0.05). GO analysis predicted
that CPNE3 negatively regulated GC cell apoptosis. In MGC803 cells, CPNE3 knockdown significantly increased cell
apoptosis, enhanced Bax and Cleaved Caspase-3 expressions and decreased Bcl-2 expression, while CPNE3 overexpression
produced the opposite results (P<0.05). The cellular expressions of p-PI3K and p-AKT were significantly decreased following
CPNE3 knockdown and increased following CPNE3 overexpression (P<0.05). Treatment with LY294002 obviously attenuated
the inhibitory effect of CPNE3 overexpression on apoptosis of MGC803 cells (P<0.05). Conclusion CPNES3 is highly expressed
in GC tissues and affects the long-term prognosis of the patients possibly by inhibiting GC cell apoptosis through activation of
PI3K/AKT signaling.
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Fig.1 Expression of CPNE3 in gastric cancer and adjacent tissues. A: Analysis of expression levels of CPNE3 in gastric cancer and
adjacent tissues based on data from TCGA database. B, C: Immunohistochemical staining and IOD value analysis of CPNE3 in
gastric cancer and adjacent tissues (1=104). *P<0.05.
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Tab.1 Relationship between CPNE3 expression level and clinicopathological parameters of gastric cancer patients [ (%)]
CPNE3 expression

Characteristic n ; Ve P
Low (n=52) High (n=52)

Gender 0.175 0.676
Male 70 36(51.4) 34 (48.6)
Female 34 16 (47.1) 18 (52.9)

Age (year) 3.261 0.071
<60 41 25(61.0) 16 (39.0)
=60 63 27 (42.9) 36 (57.1)

CEA 17.120 <0.001
<5 pg/L 47 34 (72.3) 13 (27.7)
=5 pg/L 57 18 (31.6) 39 (68.4)

CA19-9 15.592 <0.001
<37 kU/L 46 33 (71.7) 13 (28.3)
=37 kU/L 58 19 (32.8) 39(67.2)

Tumor size 0.650 0.420
<5cm 40 22 (55.0) 18 (45.0)
>5cm 64 30 (46.9) 34 (53.1)

Histological type 0.187 0.665
Adenocarcinoma 74 38 (51.4) 36 (48.6)
Other 30 14 (46.7) 16 (53.3)

Pathological grading 0.041 0.839
Gi-G, 39 19 (48.7) 20 (51.3)
Gi-Gs 65 33 (50.8) 32(49.2)

T stage 26.351 <0.001
T:-T, 46 36 (78.3) 10 (21.7)
T+-T, 58 16 (27.6) 42 (72.4)

N stage 12.480 <0.001
Ne-N; 54 36 (66.7) 18 (33.3)

No-N, 50 16 (32.0) 34 (68.0)
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Fig.2 Kaplan-Meier survival analysis of the relationship between CPNE3 expression level and 5-year
survival rate of the patients after radical gastrectomy. A: Kaplan-Meier Plotter analysis of the
relationship between CPNE3 expression with prognosis of gastric cancer patients. B: Kaplan-Meier
survival analysis of the correlation between CPNE3 expression and 5-year survival rate of gastric

cancer patients after radical gastrectomy.
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Tab.2 Univariate and multivariate analysis of 5-year survival of the patients after radical gastrectomy

Univariate analysis

Multivariate analysis

Characteristic

Log-rank »° P HR 95% CI P
Gender (female vs male) 1.161 0.281
Age (> 60 years vs <60 years) 0.540 0.462
CPNE3 expression (high vs low) 34.386 <0.001 2.200 1.067-4.538 0.033
CEA level (=5 ng/L vs <5 pg/L) 19.688 <0.001 2.247 1.186-4.256 0.013
CA19-9 (=37 kU/L vs <37 kU/L) 20.133 <0.001 2.507 1.320-4.763 0.005
Histological type (adenocarcinoma vs other) 2.344 0.126
Pathological grading (Gs-G. vs Gi-Gz) 0.402 0.526
Tumor size (=5 cm vs <5 cm) 0.255 0.614
T stage (Ts-Ta vs Ti-T) 22.735 <0.001 2.200 1.079-4.484 0.030
N stage (N>-N; vs No-N)) 21.807 <0.001 2.020 1.104-3.695 0.023

HR: Hazard ratio; CI: Confidence interval.
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Fig.4 GO enrichment analysis of the possible biological functions of CPNE3 in
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of CPNE3 in the 3 groups by Western blotting. C, D: Effect of CPNE3 expression level on the expression
of apoptosis related proteins and anti-apoptotic related proteins in gastric cancer cells. E, F: Flow

cytometric analysis of the effects of CPNE3 expression level on cell apoptosis. NC: Normal control; si:
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Fig.6 Mechanism verification of CPNE3-mediated regulation of apoptosis of gastric cancer cells. A-C: Detection
of protein expressions of p-PI3K and p-AKT by Western blotting. D, E: Flow cytometric analysis of apoptosis of
gastric cancer cells. F, G: Detection of protein expressions of p-PI3K and p-AKT by Western blotting. * P<0.05.
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