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Relationship Between the Expression of Human Matricellular Protein 3 and the Pathological Features, Drug
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[ Abstract] Objective To observe the relationship between the expression of human matricellular protein 3
(MATNS3) and the pathological features, drug resistance, and prognosis of gastric cancer based on immunohistochemical
method. Methods A total of 100 gastric cancer patients treated at the First Affiliated Hospital of Bengbu Medical College
from January 2022 to December 2022 were included. MATN3 expression in gastric cancer tissues and paracancerous
tissues was assessed by immunohistochemistry. The expression of MATN3 was compared across pathological features.
Patients were divided into sensitive and resistant groups based on chemotherapy resistance, and MATN3 expression was
compared between these groups. The relationship between MATN3 and recurrence-free survival (RFS) and overall
survival (OS) of gastric cancer patients was analyzed using Kaplan-Meier survival curves. Univariate and multifactorial
Cox regression analyses were used to analyze the factors affecting the prognosis of gastric cancer patients. Human gastric
cancer cells MGC803 were transfected with MATN3. The cells were divided into a high expression group (LV-MATN3
group) and its control group (LV-NC group) and a low expression group (sh-MATN3 group) and its control group (sh-
NC group). Cell proliferation was assessed using the CCK8 assay, cell migration and invasion were assessed using the
Transwell assay, and MATN3 mRNA expression levels were measured using RT-qPCR. A nude mouse xenograft model
was constructed by hypodermic injection of MGC-803 cells transfected with MATN3, and MATN3 mRNA expression

levels in tumor tissues were measured using RT-qPCR. Results Immunohistochemical results showed a significantly
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higher rate of high MATN3 expression in gastric cancer tissues (64.00%, 64/100) compared to adjacent non-cancerous
tissues (31.00%, 31/100) (P<0.05). High MATN3 expression was associated with age =60 years old, tumor location in the
gastric body, tumor size =5 cm, lymph node metastasis (N1-N3), histological differentiation (moderate to high), tumor
invasion depth (T3-T4), TNM stage (Il[-1V), distant organ metastasis, recurrence, and mortality (P<0.05). Among patients
with chemotherapy resistance, the high MATN3 expression rate was 79.49% (31/39) in the resistant group compared to
54.10% (33/61) in the sensitive group (P<0.05). Follow-up duration ranged from 11 to 22 months, with a 97.00% follow-
up rate and 3 cases lost to follow-up. Kaplan-Meier survival curve analysis showed that patients with high MATN3
expression had significantly lower RFS and OS compared to those with low MATN3 expression (RFS: log-rank=17.291,
P<0.001; OS: log-rank=21.719, P<0.001). Multivariate Cox analysis identified high MATN3 expression (hazard ratio
[HR]=2.291, 95% confidence interval [CI]: 1.268-5.392), tumor location in the gastric body (HR=2.057, 95% CI: 1.441-
5.666), lymph node metastasis (N1-N3) (HR=2.011, 95% CI: 1.010-2.274), tumor invasion depth (T3-T4) (H=2.977, 95%
CI: 1.032-7.853), TNM stage Il[-IV (HR=2.008, 95% CI: 1.049-3.902), and distant organ metastasis (HR=2.505, 95% CI:
1.529-5.000) as independent risk factors affecting RFS and OS (P<0.05). Cell and animal experiments demonstrated that
compared to the LV-NC group, the LV-MATN3 group exhibited significantly higher cell proliferation, migration, and
invasion (P<0.05), as well as increased tumor volume and MATN3 mRNA expression in tumor tissues (P<0.05).
Conversely, the sh-MATN3 group showed significantly reduced cell proliferation, migration, and invasion, along with
decreased tumor volume and MATN3 mRNA levels compared to the sh-NC group (P<0.05). Conclusion MATNS3 is
highly expressed in gastric cancer tissues and is associated with various pathological features, drug resistance and poor

prognosis. MATN3 holds potential as a diagnostic marker for poor prognosis and may play a role in the malignant
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behaviors of gastric cancer cells, including proliferation, migration, and invasion.
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Fig1 Comparison of MATN3 expression in various tissues of gastric

cancer observed by Inmunohistochemistry
A, MATN3 is highly expressed in paracancerous tissues; B, MATN3 is lowly
expressed in paracancerous tissues; C, MATN3 is highly expressed in cancer

tissues; D, MATNS3 is lowly expressed in cancer tissues.
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Table 1 Analysis of the relationship between MATN3 expression status and parameters of pathological features of gastric cancer

MATN3/case (%) 2
Factor High expression (n=64) Low expression (n=36) x P
Age 10.982 <0.001
<60 yr. 25 (25.00) 21 (58.33)
=60 yr. 48 (75.00) 15 (41.67)
Sex 0.992 0.319
Male 42 (65.63) 20 (55.56)
Female 22 (34.88) 16 (44.44)
Tumor location 16.039 <0.001
Cardia (upper stomach) 15 (23.44) 18 (50.00)
Gastric body (main stomach) 37 (57.81) 6 (16.67)
Gastric antrum pylorus (lower stomach) 12 (18.75) 12 (33.33)
Tumor diameter 11.111 0.001
<5cm 24 (37.50) 26 (72.22)
=5cm 40 (62.50) 10 (27.78)
Histological subdivision 36.043 <0.001
Low polarization 11 (17.19) 25 (69.44)
Middle polarization 20 (31.25) 11 (30.56)
High polarization 33 (51.56) 0 (0.00)
Lymphatic node transfer 58.924 <0.001
No 3 (4.69) 26 (72.22)
N1 21 (32.81) 10 (27.78)
N2 25 (39.06) 0 (0.00)
N3 15 (23.44) 0 (0.00)
Tumor infiltration depth 48.214 <0.001
T1 4(6.25) 21 (58.33)
T2 20 (31.25) 15 (41.67)
T3 23 (35.94) 0 (0.00)
T4 17 (26.56) 0 (0.00)
Vascular thrombosis 0.188 0.665
No 30 (46.88) 19 (52.78)
Yes 34 (53.13) 17 (47.22)
Stomach cutting method 2.068 0.150
Partial excision 26 (40.64) 20 (55.56)
Total gastrectomy 38 (59.38) 16 (44.44)
Radical operation 3.242 0.198
D1 10 (15.63) 9 (25.00)
D2 42 (65.63) 17 (47.22)
D3 12 (18.74) 10 (27.78)
TNM stage 55.415 <0.001
I 2(3.13) 23 (63.89)
Il 24 (37.50) 13 (36.11)
1 20 (31.25) 0 (0.00)
v 18 (28.13) 0(0.00)
Pathological type 1.487 0.685
Indocyte carcinoma 11 (17.19) 9 (25.00)
Adenocarcinoma 39 (60.94) 22 (61.11)
Squamous carcinoma 6(9.38) 2 (5.56)
Other types 8 (12.50) 3(8.33)
Distant organ metastasis 12.760 <0.001
No 30 (46.88) 30 (83.33)
Yes 34 (53.13) 6 (16.67)
Relapse 9.032 0.003
No 30 (46.88) 28 (77.78)
Yes 34 (53.12) 8(22.22)
Death 6.157 0.010
No 50 (78.13) 34 (94.44)

Yes 14 (21.88) 2 (5.56)
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Table 2 Multicollinearity test of MATN3 high expression and other
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Fig 2 RFS (A) and OS (B) of gastric cancer patients with different expressions of MATN3
RES: recurrence-free survival; OS: overall survival; High expression (n=64) and low expression (n=36) at the initiate month.
&3 CoxHLBIRKUKE E Y3517 7500 B 422 B E RFSHI B I B =
Table 3 Cox proportional hazards regression analysis of risk factors affecting RFS in gastric cancer patients
One-way Multifactorial
Factor
HR 95% CI P HR 95% CI P
MATNS3 expression (high vs. low) 11.251 0.665-17.683 <0.001 2.291 1.268-5.392 <0.001
Age (=60 yr. vs. <60 yr.) 7.014 0.600-14.694 0.004 - - -
Tumor site in the gastric body (main body stomach vs. other) 9.118 0.370-18.080 <0.001 2.057 1.441-5.666 0.029
Tumor diameter (=5 cm vs. <5 cm) 6.606 0.845-8.052 <0.001 - - -
Lymphatic node transfer (N1-N3 vs. NO) 15.693 3.233-23.364 <0.001 2.011 1.010-2.274 0.035
Histological subdivision (middle and high polarization vs. low polarization) 37.071 1.179-42.377 <0.001 - - -
Tumor infiltration depth (T3-T4 vs. T1-T2) 21.773 9.084-30.001 <0.001 2.008 1.049-3.902 0.002
TNM stage (I1-IVvs. 1-11) 24020 11.202-29.994 0008 2977  1.032-7.853  0.007
Distant organ metastasis (yes vs. no) 16.053 9.138-25.770 <0.001 2.505 1.529-5.000 <0.001

HR: hazards ratio; CI: confidence interval.
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Table4 Cox proportional hazards regression analysis of risk factors affecting OS in gastric cancer patients
One-way Multifactorial
Factor
HR 95% CI P HR 95% CI P
MATNS3 expression (high vs. low) 6.009 3.582-9.690 0.014 3.181 1.325-7.605 0.010
Age (=60 yr. vs. <60 yr.) 3.111 1.007-10.185 0.030 - - -
Tumor site in the gastric body (main body stomach vs. other) 18.198 15.486-29.328 <0.001 1.219 1.041-1.428 0.014
Tumor diameter (=5 cm vs. <5 cm) 2.866 0.830-4.209 0.039 2.376 1.223-4.617 0.051
Lymphatic node transfer (N1-N3 vs. NO) 16.596 10.204-23.623 0.004 4.933 1.397-7.427 0.028
Histological subdivision (middle and high polarization vs. low polarization) 30.747 19.333-34.816 0.018 - - -
Tumor infiltration depth (T3-T4 vs. T1-T2) 24.493 11.205-27.470 <0.001 2.098 1.744-3.345 0.001
TNM stage (I1-1Vvs. T-11) 26.628 14.120-30.586 <0.001 3.841 3.135-6.119 0.001
Distant organ metastasis (yes vs. no) 13.110 7.483-22.038 0.012 2.014 1.005-1.022 0.002
HR: hazards ratio; CI: confidence interval.
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Fig 3 Effects of MATN3 gene interference or overexpression on proliferation, migration and invasion of gastric cancer cells

A, RT-qPCR to verify the expression level of MATN3 mRNA in gastric cancer cells; B, CCK-8 to assess the proliferation ability of gastric cancer cells; C, gastric cancer

cells in Transwell migration test; D, gastric cancer cells in Transwell invasion test. ~ P<0.0.
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Fig 4 Effect of MATN3 gene disruption or overexpression on tumorigenicity of gastric cancer in nude mice

A, RT-qPCR to deterrmine the expression level of MATN3 mRNA in tumor tissues; B, the appearance of tumor tissues; C, tumor volume curves in the nude mice of

each group. " P<0.05, " P<0.001, vs. LV-NC or sh-NC. n=6.
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