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High expression of MRPL13 promotes cell cycle progression and proliferation of gastric

cancer cells by inhibiting p53 signaling to affect long-term prognosis
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Abstract: Objective To determine the expression of mitochondrial ribosomal protein L13 (MRPL13) in gastric cancer and its
impact on long-term prognosis and explore the possible mechanism. Methods We analyzed MRPL13 expression level in gastric
cancer and its association with the patients' prognosis based on the public cancer database the data of 100 gastric cancer
patients undergoing radical gastrectomy in our hospital from January, 2014 to October, 2017. We further assessed the effects of
MRPL13 overexpression and knockdown on proliferation and cell cycle of gastric cancer MGC-803 and SGC-7901 cells in vitro
and on subcutaneous xenograft growth in nude mice. Results Both bioinformatic analysis and the patients' data demonstrated
that the expression level of MRPL13 was significantly higher in gastric cancer than in adjacent tissues (P<0.05) and positively
correlated with peripheral blood Ki67, CEA and CA19-9 levels (P<0.05). High expression of MRPL13 was an independent risk
factor affecting the 5-year survival rate of gastric cancer patients (HR: 3.284; 95% CI: 1.537-7.016). Gene set enrichment analysis
suggested that MRPL13 was involved in cell cycle and p53 signaling. In cultured gastric cancer cells, MRPL13 overexpression
significantly promoted cell proliferation, G1/S phase transition and the expressions of cyclin D1 and CDK6 (P<0.05), and
MRPL13 knockdown produced the opposite effects (P<0.05). MRPL13 overexpression significantly promoted gastric cancer cell

xenograft growth (P<0.05), and MRPL13 knockdown

obviously inhibited tumor growth in nude mice (P<

0.05). In both cultured gastric cancer cells and the

xenografts in nude mice, MRPL13 overexpression

o B 349 :2023-02-05 significantly decreased while MRPL13 knockdown

EETA : HKARE =4S (82070561) s ZHUE DA R H enhanced the expressions of p53 and p21 (P<0.05).
(AHWI2022a019) ; %5 5iE 56 4k 12 2% 42 048 55 5, 50 06 2= FF ik i 3 Conclusion MRPL13 is highly expressed in gastric
(KFDX202202) ; % 2 4 B& Ke 1 75 5 4 A A L8l & 57 A cancer and affects the long- term prognosis of the

(exyqZD2022066) patients possibly by inhibiting p53 signaling to

promote cancer cell proliferation and cell cycle
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Fig.1 Expression and correlation analysis of MRPL13 and Ki67 in gastric cancer tissues. A: Expression of MRPL13
in pan-cancer. B, C: Expression of MRPL13 in gastric cancer (Red asterisks indicate statistically significant
differences). D: Immunohistochemical staining of MRPL13 (Scale bar=100 pum). E: Relative IOD value of MRPL13.
F: Relative IOD value of Ki67. G: Correlation between MRPL13 and Ki67. *P<0.05 vs adjacent tissue.
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Tab.1 Association of MRPL13 expression with malignant progression parameters in gastric cancer

MRPLI13 expression (7, %)

Factors ! Low (n=50) High (n=50) x P
Gender
Male 35 20 (57.1%) 15 (42.9%) 1.099 0.295
Female 65 30 (46.2%) 35(53.8%)
Age(year)
<60 33 16 (48.5%) 17 (51.5%) 0.045 0.832
=60 67 34 (50.7%) 33 (49.3%)
CEA (pg/L)
<5 34 22 (64.7%) 12 (35.3%) 4.456 0.035
=5 66 28 (42.4%) 38 (57.6%)
CA19-9 (kU/L)
<37 40 28 (70%) 12 (30%) 10.667 0.001
=37 60 22 (36.7%) 38 (63.3%)
Tumor size (cm)
<5 31 24 (77.4%) 7 (22.6%) 13.511 <0.001
=5 69 26 (37.7%) 43 (62.3%)
Cancer cell type
Adenocarcinoma 7 3 (42.9%) 4 (57.1%) 0.154 0.695
Other 93 47 (50.5%) 46 (49.5%)
T stage
1-2 41 30 (73.2%) 11 (26.8%) 14.924 <0.001
3-4 59 20 (33.9%) 39 (66.1%)
N stage
0-1 39 27 (69.2%) 12 (30.8%) 9.458 0.002
2-3 61 23 (37.7%) 38 (62.3%)
A 12— B 80—
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Fig.2 Correlation analysis between MRPL13 in gastric cancer and CEA and CA19-9 levels in peripheral
blood. A: Correlation between MRPL13 and CEA. B: Correlation between MRPL13 and CA19-9.
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Fig.3 High expression of MRPL13 is associated with decreased postoperative 5-year survival rate of gastric cancer patients. A:
Kaplan-Meier analysis. B: Kaplan-Meier survival curve. C: Predictive value of MRPL13 for 5-year survival after radical gastrectomy.
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Tab.2 Factors affecting 5-year survival of patients following radical gastrectomy

Univariate analysis

Multivariate analysis

Factors
Log-rank P HR 95% CI P

Gender (female vs male) 0.420 0.517

Age (= 60 vs <60) 0.073 0.788

MRPL13 expression (high vs low) 35.861 <0.001 3.284 1.537-7.016 0.002
CEA (=5 pg/L vs <5 ng/L) 13.632 <0.001 2.740 1.219-6.160 0.015
CA19-9 (=37 kU/L vs <37 kU/L) 27.389 <0.001 2.977 1.250-7.092 0.014
Tumor size (=5 cm vs <5 cm) 8.557 0.003 1.324 0.590-2.970 0.496
Cancer cell type (adenocarcinoma vs other) 0.246 0.620

T stage (Ts-Ta vs Ti-T) 38.298 <0.001 3.738 1.145-12.208 0.029
N stage (N>-N; vs No-Ny) 25.541 <0.001 3.474 1.354-8.913 0.010
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