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Overexpression of BZW1 promotes invasion and metastasis of gastric cancer cells by

regulating Wnt/B-catenin signaling and promoting epithelial-mesenchymal transition
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Abstract: Objective To investigate the expression level of basic leucine zipper and W2 domain-containing protein 1 (BZW1) in
gastric cancer, its impact on patient prognosis and the underlying mechanisms. Methods TIMER, UALCAN and Kaplan-Meier
Plotter databases were used for analyzing BZW1 expression level gastric cancer tissues and its correlation with tumor grade
and stage and the patients' prognosis. We further analyzed BZW1 expressions, disease progression, and postoperative 5-year
survival in 102 patients undergoing radical surgery for gastric cancer at our hospital between January, 2014 and December,
2016. Gastric cancer MGC803 cells were examined for changes in migration, invasion, and epithelial-mesenchymal transition
(EMT) following lentivirus-mediated BZW1 overexpression or knockdown. Results The protein and mRNA expressions of
BZW1 in gastric cancer tissues were 3.30 and 6.54 times of those in adjacent tissues, respectively (P<0.01). BZW1 expression in
gastric cancer tissues were positively correlated with peripheral blood CEA and CA199 levels (P<0.01). A high BZW1
expression was an independent risk factor for 5-year survival of gastric cancer patients after radical surgery (P<0.05, HR=2.070,
95%ClI: 1.021-4.196). At the cut-off value of 3.61, BZW1 expression had a sensitivity of 75.56% and a specificity of 71.93% for
predicting postoperative 5-year mortality (P<0.01). In MGC803 cells, BZW1 overexpression obviously promoted cell migration
and invasion (P<0.05), enhanced cellular expressions of N-cadherin and vimentin (P<0.05) and inhibited the expression of E-
cadherin (P<0.05). Enrichment analysis suggested the involvement of BZW1 in the Wnt/(3-catenin signaling pathway. Western
blotting confirmed that BZW1 overexpression promoted while BZW1 knockdown inhibited the expressions of Wnt3a, (3-
catenin and C-myc in MGC803 cells (P<0.05). Conclusion BZW1 is highly expressed in gastric cancer tissues to affect the
patient prognosis possibly by activation the Wnt/B-catenin signaling pathway to promote EMT of gastric cancer cells.
Keywords: gastric cancer; basic leucine zipper and W2 domain-containing protein 1; prognosis; epithelial-mesenchymal
transition; Wnt/{-catenin
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tissues and adjacent tissues detected by immunohistochemistry. D:
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Fig.2 Correlation between BZW1 expression levels in gastric cancer tissues and the levels of
peripheral blood tumor markers CEA (A) and CA19-9 (B).



+ 358 - J South Med Univ, 2024, 44(2): 354-362 http://www.j-smu.com

A 250+ B 2504
:_ * * %
_5 200~ T § 200+ * T &
5 150 -7 5 150+ * | i
= i o T |
E i & i i
S 100~ i — S 100 ; - [—
172} —_— 172] ——
= H | = H i i i
so{ N 1 i so N i i 4
0 0
Normal Gradel Grade2 Grade3 Normal Stagel Stage2 Stage3 Stage4
(n=34) (n=12) (n=148) (n=246) (n=34)  (n=18) (n=123)  (n=169)  (n=41)

B3 BEAAPBIWI RIEESIHKFESHERXR

Fig.3 Correlation analysis of expression levels of BZW1 in gastric cancer tissues with tumor grade (A) and tumor stage (B) of
the patients based on UALCAN database. *P<0.01 vs Normal.

*1 BEARHBZIWVI RIEESEEIRAFESHENXF

Tab.1 Correlation of BZW1 expression levels in gastric cancer tissues and clinical pathological parameters of the

patients
BZW1
Clinicopathological parameters n b P
Low expression (n=51) High expression (n=51)
Gender
Female 17 10 (58.8%) 7 (41.2%)
0.635 0.425
Male 85 41 (48.2%) 44 (51.8%)
Age (year)
<60 40 21 (52.5%) 19 (47.5%)
0.165 0.685
=60 62 30 (48.4%) 32 (51.6%)
CEA (pg/L)
<5 50 33 (66.0%) 17 (34.0%)
10.043 0.002
=5 52 18 (34.6%) 34 (65.4%)
CA19-9 (kU/L)
<37 58 40 (69.0%) 18 (31.0%)
19.345  <0.001
=37 44 11 (25.0%) 33 (75.0%)
Tumor size (cm)
<5 51 28 (54.9%) 23 (45.1%)
0.980 0.322
=5 51 23 (45.1%) 28 (54.9%)
Pathohistological type
Adenocarcinoma 85 45 (52.9%) 40 (47.1%)
1.765 0.184
Other 17 6 (35.3%) 11 (64.7%)
Histological grading
G-G, 46 33 (71.7%) 13 (28.3%)
15.839  <0.001
Gs-G, 56 18 (32.1%) 38 (67.9%)
T Stage
T-T, 46 34 (73.9%) 12 (26.1%)
19.165  <0.001
Ts-T, 56 17 (30.4%) 39 (69.6%)
N Stage
Ne-N, 64 41 (64.1%) 23 (35.9%)

13.589  <0.001
No-N, 38 10 (26.3%) 28 (73.7%)
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Fig.4 Impact of BZW1 expression levels in gastric cancer tissues on 5-year survival rate of the patients. A:
Prediction of the long-term prognosis of gastric cancer patients based on BZW1 using the Kaplan-Meier

Plotter database. B: K-M survival curve analysis of the impact of BZW1 expression levels in gastric cancer

tissues on 5-year survival rate of patients.
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Tab.2 Univariate and multivariate analyses of the factors affecting the 5-year survival rate after radical surgery for gastric
cancer
Univariate analysis Multivariate analysis
Factors
Log-rank P HR 95% CI P
Gender (female vs male) 0.006 0.941 - - -
Age (=60 years vs <60 years) 2.023 0.155 - - -
BZW1 expression (high vs low) 37.028 <0.001 2.070 1.021~4.196 0.044
CEA (=5 pg/L vs <5 ng/L) 14.964 <0.001 2.440 1.303~4.569 0.005
CA19-9 (=37 kU/L vs <37 kU/L) 55.878 <0.001 4.470 2.361~8.463 <0.001
Pathohistological type (other vs adenocarcinoma) 0.327 0.567 - - -
Histological grading (G3-G4 vs G1-G2) 4.934 0.026 1.011 0.532~1.923 0.973
Tumor size (=5 cm vs <5 cm) 3.819 0.051 - - -
T Stage (Ts-T, vs Ti-T») 38.461 <0.001 5.231 2.460~11.124 <0.001
N Stage (N>-N; vs No-N)) 32.267 <0.001 2.039 1.155~3.598 0.014

HR: Hazard ratio; CI: Confidence interval.
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Fig.5 Assessment of the prognostic value of
BZW1 for gastric cancer patients.
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Fig.6 BZW1 overexpression promotes gastric cancer cell migration and invasion. A: Validation of BZW1 protein expression after
lentivirus transfection using Western blotting. B: Quantitative analysis of the relative expression levels of BZW1 protein. C:
Transwell experiment for analyzing the impact of BZW1 on the migration and invasion abilities of gastric cancer cells. D:
Quantitative analysis of the number of migrated cells. E: Quantitative analysis of the number of invaded cells. *P<0.05 vs Control.
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