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Background

Metastasis-associated protein 1 (MTA1) has been considered as a transcriptional regulator, which is significantly related to the prognosis in various types of tumors. However, whether MTA1 is a potential prognostic index of gastrointestinal cancer (GIC) remains controversial. The current meta-analysis was performed to evaluate the role of MTA1 expression in the prediction of the clinicopathological features and survival in GIC cases. And the results of gastric cancer were verified by immunohistochemistry (IHC).



Methods

Eligible studies assessing the relationship between MTA1 and GIC by IHC were searched in the PubMed, Cochrane, Ovid, Web of Science and CNKI databases by various search strategies. The STATA 16.0 software was applied to gather data and to analyze the potential relationship between MTA1 and GIC. The expression level of MTA1 was examined in 80 GC samples by IHC assay. SPSS 20.0 was applied for statistical analysis, and the survival curves were calculated by the Kaplan-Meier method. The data of 95% CI was displayed as “[a-b]”.



Results

According to the meta-analysis, the expression level of MTA1 was tightly associated with the tumor size (OR=1.82 [1.16–2.84], P=0.009), tumor tissue differentiation (OR=1.71 [1.24–2.37], P=0.001), depth of invasion (OR=3.12 [2.55–3.83], P<0.001), lymphatic metastasis (OR=2.99 [2.02–4.43], P<0.001), distant metastasis (OR=4.66 [1.13–19.24], P=0.034), TNM stage (OR=4.28 [2.76–6.63], P<0.001). In addition, MTA1 played the negative effects in 1- (RR=2.48 [1.45–4.25], P=0.001), 3- (RR=1.66 [1.30–2.11], P<0.001) and 5-year (RR=1.73 [1.37–2.20], P<0.001). Study in subgroup, grouped by language and tumor type, we reached similar conclusions. Further validation by IHC yielded similar conclusions. Tumor size (P=0.008), lymph node metastasis (P=0.007) and distant metastasis (P=0.023) significantly accompanied with higher expression of MAT1 in GC cases. Besides, the expression level of MTA1 was statistically significantly correlated with OS in GC cases (HR=2.061 [1.066–3.986], P=0.032), which suggested that MTA1 might be an independent prognostic marker for GC. Finally, we verified the correlation between the expression level of MTA1 and prognosis of GC in 80 GC samples.



Conclusions

MTA1 is tightly associated with metastasis-related factors and may constitute a promising prognostic factor of GIC.





Keywords: gastrointestinal cancer, metastasis-associated protein 1 (MTA1), prognosis, meta-analysis, immunohistochemistry



Background

Gastrointestinal cancer (GIC) is a group of malignant tumors, including esophageal squamous cell carcinoma (ESCC), gastric cancer (GC) and colorectal cancer (CRC), which account for more than 27% of the total newly diagnosed tumors worldwide, and account for about 37% of tumor-related death events among all types of tumors (1, 2). ESCC is one of the most common tumors in the world, and its 5-year overall survival rate is less than 30% (3, 4). Gastric cancer (GC) is also one of the most common malignant tumors, the incidence of which at the 6th position reported by the “2012 Global Cancer Statistics” (1). In Europe, CRC is the second most common malignant tumor and the second most common cause of cancer death (5). As we all know, the occult distant metastasis of gastrointestinal tumors is one of the important reasons for tumor recurrence post-surgical resection, as well as one of the important reasons for the low quality of life and high mortality of tumor patients. Nevertheless, current assessment methods for tumor prognosis cannot meet our needs, to find out the patients who may have a high risk of tumor recurrent and disease progression. Therefore, the work of finding the new biomarkers for gastrointestinal tumor prognosis prediction is necessary.

GIC is always associated with a high risk of metastasis, with its occurrence accompanied by lymphatic metastases and distant metastases. The evaluations of lymph node, distant metastasis and tumor size are taken into consideration both in clinical and pathological diseases staging, among which the first two indexes are considered as the pivotal indicators for predicting clinical outcomes. Nevertheless, developed evidences imply that current staging criteria are weakening in differentiating the prognostic features of GIC cases. Metastasis is not a one-step process, which contains the dissemination of primary cancer cells into surrounding tissues and cycle system, and colonization at distant metastatic sites (6). These contribute to morbidity and mortality in cancer cases. So, further understanding the bimolecular procedure of metastasis and developing new prevention strategies may improve clinical treatment effect.

Various kinds of factors (miRNA, LncR NA, DNA and protein) are associated with prognosis in cancer, some of which are involved in the regulation of cancer invasion and metastasis. Metastasis-associated proteins (MTAs) playing prominent roles in that, especially MTA1. MTAs are consisting of MTA1, MTA2, and MTA3, all of which can directly bind with the nucleosome remodeling and histone deacetylation (NuRD) complex, which plays a transcriptional regulatory role via histone deacetylation and chromatin remodeling (7). MTA1 is firstly found at a higher level in metastatic rat breast adenocarcinoma cell lines as compared with poorly metastatic counterparts, and is considered a tumor invasion and metastasis-related gene for its over-expression is positively associated with tumor invasion and metastasis (8). Toh et al. (9) demonstrated that the higher expression level of mRNA of MTA1 was tightly associated with the depth of tumor invasion and lymphatic metastasis, especially for lymph node metastasis. Song et al. (10) pointed out that the expression level of MTA1 was an independent risk factor in cancer prognosis. Indeed, a higher expression level of MTA1 accompanies with worse disease-free survival and 5-year survival rate in cancer patients.

To our knowledge that few reports summarized the prognostic significance of MTA1 in solid tumors by meta-analysis, and the role of MTA1 in the evaluation of GIC prognosis remains inconclusive and unclear. Thus, this meta-analysis was a necessity to assess the MTA1 expression for patterns and associations with prognosis and survival in patients with GIC. Similar results were also obtained through further validation by IHC.



Methods


Search Strategy

The method of this meta-analysis refers to an article published before (11), and the specific analysis process is as follows. Relevant articles were searched by two researchers independently in the PubMed, Cochrane, Ovid, Web of Science and CNKI databases, from inception to Oct 2020.The search strategies included (“MTA1” OR “Metastasis-associated protein 1”) AND (“esophagus” OR “esophageal” OR “esophagus” OR “gastric” OR “stomach” OR “cardia” OR “colon” OR “colorectal” OR “gastrointestinal” OR “sigmoid” OR “sigmoidal” OR “rectal” OR “anal” OR “rectum” OR “digestive tract”) AND (“carcinoma” OR “cancer” OR “tumor” OR “neoplasm” OR “tumor” OR “malignancy”). Full texts were reviewed to assess whether the reports met the inclusion criteria.



Inclusion and Exclusion Criteria

Studies were considered to be relevant if they met the following criteria (1): GIC diagnosis (2); immunohistochemistry (IHC) as evaluation method (3); association of MTA1 with GIC assessed (4); English and Chinese as publication language. Exclusion criteria were (1): data repetition (2); reviews (3); case reports (4); evaluation method not IHC (5); erroneous data.



Data Extraction and Quality Evaluation

According to the above selection criteria, all selected data in each study were rigorously extracted independently by two researchers (Pengping Li and Wei Cao). All disagreement has got consensus by a team discussion. The extracted data included 1st author’s name, the time of publication, count of patient, clinical and pathological parameters, and survival status. Two investigators independently evaluated the quality of eligible studies by the Newcastle- Ottawa scale (12).



Gastric Cancer Sample Preparation

The whole work in this paper was approved by The No.1 Affiliated Hospital of Anhui Medical University (AMU) Review Board and the Ethics Committees of AMU. Eighty matched gastric cancer paraffin-embedded sections and three paired fresh-frozen samples of gastric cancer were collected. All samples came from the patients, whoever got gastrectomy at the No.1 Affiliated Hospital of AMU from 2013 to 2015. Each of the above gastric cancer samples got a consistent pathological diagnosis by at least two pathologists. Clinical outcome was evaluated and recorded from the surgical treatment day to that of an event (i.e. patient death or tumor recurrence) or withdrawal.



Immunohistochemistry

Simply put, as in our previous work. GC tissues were washed by pre-cooling phosphate-buffered saline (PBS) (1X) to remove the blood and any other impurities. Then these issues were fixed in formalin (10%) for 30 min and followed by being embedded in paraffin for making eligible sections. Next, these sections were de-paraffinized and hydrated by xylene and serially diluted ethanol under the protocol. The endogenous peroxidase was inactivated by being treated with H2O2 (3%) for 10 min. Following, a citrate solution was applied for antigen retrieval with a microwave oven. And then, these sections were incubated with the required primary antibody for an appropriate time (12h to 16h) at 4°C. Then, these sections were treated with three 5-min mild washing in PBS (1X), followed by 20-min-treatment of secondary antibody. Finally, diaminobenzidine tetrahydrochloride (DAB) was applied before counterstaining with hematoxylin.



Evaluation of Immunohistochemistry

Two independent pathologists evaluated the expression intensity of MTA1 in IHC staining sections, basing on a semiquantitative grading system (includes the proportion of stained cells and the staining intensity). Staining intensity was scored in four degrees as: 0 (negative,-), 1 (weak, +), 2 (moderate, ++), and 3 (strong, +++). The proportion of positive epithelial cells was scored in four degrees as: 0 (no staining, -), 1(<1/3 staining, +), 2 (1/3 to 2/3 staining, ++), and 3 (>2/3 staining, +++). And the histological score was performed basing on the above results. Finally, 3–4 score is defined as positive expression, while the 0–2 score is defined as a negative expression.



Statistical Analysis

In this paper, the meta-analysis was carried out with the help of STATA software (version 16.0, StataCorp LP, College Station, TX, USA). Two parameters as Crude odds ratios (ORs) and 95% conﬁdence intervals (CIs) were applied to evaluate the strength of the correlation between the expression level of MTA1 and clinic-pathological indexes in GC cases. Both risk ratios (RRs) and 95% CIs were carried out in estimating the potential correlation between MTA1 status and overall survival (OS). The I2 index was applied to assess statistical heterogeneity across the studies. A random-effects model was applied in case with significant heterogeneity (I2>50% or P<0.1); otherwise, a fixed-effects model was employed. To estimate the potential publication bias, Begg’s rank correlation test and Egger’s weighted regression method were applied, with P<0.05 indicating statistically significant publication bias.

SPSS 16.0 (USA) was applied for any other statistical analysis. All experimental data are displayed as the mean ± SD. Chi-square (χ2) test was also performed for the data without normal distribution. Survival curves were performed by the Kaplan–Meier method, and the statistical significance was evaluated via the log-rank test. Statistical significance was defined as P< 0.05.




Results


Research Characteristics

The results of searching contained 356 eligible studies that can evaluate the potential relationship between the expression level of MTA1 and disease characteristics of GICs. After primary evaluation with titles, 60 reports were retained. Then, according to the description in abstracts and full texts, we found 15 studies assessed MTA1 and ESCC (10, 13–26), 6 evaluated MTA1 and GC (27–32), and 6 analyzed MTA1 and CRC (33–38), and all of which met the inclusion criteria (Figure 1). The included studies are described in detail in Supplementary Table 1. Antibodies (used for IHC) and assessment methods (MTA1 expression in IHC) in the eligible studies are displayed in Supplementary Table 2. MTA1 expression in 2,952 GIC patients was determined, and the sample size ranged from 44 to 436 in the 27 included reports. All of the above eligible studies applied IHC biotechnology to explore the relationship between the MTA1 of GIC. The overall positive expression rate of MTA1 in GIC samples was 57.5% (1,490/2,952), in which 51.8% (798/1,541) of ESCC samples with over-expression of MTA1, 43.8% (389/889) of GC specimens with over-expression of MTA1, and 58.0% (303/522) of CRC samples with over-expression of MTA1.




Figure 1 | Flow diagram of the study selection procedure.





Associations of MTA1 Expression With Clinicopathological Parameters in Gastrointestinal Cancer Patients

The expression of MTA1 was statistically significantly related to some metastasis-associated clinical indexes. As displayed in Table 1, over-expression of MTA1 was close to tumor size (OR=1.82 [1.16–2.84], P=0.009, Figure 2A), tumor tissue differentiation (OR=1.71 [1.24–2.37], P=0.001, Figure 2B), depth of invasion (OR=3.12 [2.55–3.83], P<0.001, Figure 2C), lymph node metastasis (OR=2.99 [2.02–4.43], P<0.001, Figure 2D), distant metastasis (OR=4.66 [1.13–19.24], P=0.034, Figure 2E) and TNM stage (OR=4.28 [2.76–6.63], P<0.001, Figure 2F). These results demonstrated that the higher expression level of MTA1 conferred the higher risk of digestive tract wall invasion, lymphatic metastasis and distant metastasis, which lead to advancing TNM stage. However, other clinicopathological variables had no associations with MTA1 expression, including gender, age, and vascular invasion.


Table 1 | Meta-analysis of a putative association between clinicopathological parameters and MTA1 expression in gastrointestinal cancer.






Figure 2 | Forest plots of odds ratios for associations of metastasis-associated protein 1 (MTA1) with tumor size (A) and differentiation (B), depth of invasion (C), lymph node metastasis (D), distant metastasis (E) and TNM stage (F).





Associations of MTA1 Over-Expression With Survival

Survival datum was extracted from Kaplan-Meier survival curves by the Engauge Digitizer software. In the current study, the expression level of MTA1 was significantly associated with OS in ESCC, GC, CRC and GIC cases (Table 2). GIC patients with positive expression of MTA1 all showed worse OS; indeed, MTA1 was significantly associated with 1- (RR=2.48 [1.45–4.25], P=0.001, Figure 3A), 3- (RR=1.66 [1.30–2.11], P<0.001, Figure 3B) and 5-year (RR=1.73 [1.37–2.20], P<0.001, Figure 3C) OS.


Table 2 | Meta-analysis of a putative association between OS and metastasis-associated protein 1 (MTA1) expression in gastrointestinal cancer.






Figure 3 | Forest plots of risk ratios for associations of metastasis-associated protein 1 (MTA1) with 1-year overall survival (OS) (A), 3-yearOS (B) and 5-yearOS (C) in the gastrointestinal cancer (GIC) patients.



In the ESCC subgroup, MTA1 was also associated with 1- (RR=1.48 [1.11–1.95], P=0.007, Figure 4A), 3- (RR=1.60 [1.12–2.28], P=0.009, Figure 4B) and 5-year (RR=1.55 [1.14–2.11], P=0.006, Figure 4C) OS. In the GC subgroup, MTA1 was also associated with 1- (RR=7.30 [3.14–16.99], P<0.001, Table 2), 3-(RR=3.23 [1.12–9.34], P=0.03, Table 2) and 5-year (RR=2.08 [1.80–2.41], P<0.001, Table 2) OS. In the CRC subgroup, MTA1 was also associated with 3- (RR=2.037 [1.29–3.22], P=0.002, Table 2) and 5-year (RR=2.01 [1.39–2.92], P<0.001, Table 2) OS.




Figure 4 | Forest plots of risk ratios for associations of metastasis-associated protein 1 (MTA1) with 1-year overall survival (OS) (A), 3-year OS (B), and 5-year OS (C) in the esophageal squamous cell carcinoma (ESCC) subgroup patients.



A meta-analysis was considered to explore the potential correlation between MTA1 and the OS, and it was analyzed by the pooled HRs and their corresponded 95% CIs from each eligible study. The results of pooled HRs and 95% CIs were displayed with details in Table 3. Among the 27 eligible studies, the terrible prognosis of GIC cases was showed in the pooled HR estimate (HR=1.81 [1.36–2.39], P<0.001, Figure 5). A significant association was observed in univariate analysis (HR=1.82 [1.35–2.45], P<0.001, Table 3), but not in the multivariate analysis (HR=1.89 [0.98–3.64], P=0.059, Table 3). Moreover, the relationship between MTA1 and OS vary in the different cancer types subgroup. As displayed in Table 3, MTA1 was related to prognosis of ESCC (HR=1.56 [1.04–2.33], P=0.03, Table 3), GC (HR=2.30 [1.61–3.27], P<0.001, Table 3) and CRC patients (HR=2.11 [1.34–3.30], P=0.001, Table 3). A significant association was observed in the more than 100 patients subgroup (HR=1.83 [1.35–2.47], P<0.001, Table 3), but not in the less than 100 patients subgroup.


Table 3 | A meta-analysis of the pooled HRs to investigate the association between MTA1 expression and OS in patients with gastrointestinal cancer.






Figure 5 | Forest plot of the association between metastasis-associated protein 1 (MTA1) over-expression and the overall survival (OS) which analyzed by the pooled HRs and their corresponded 95% conﬁdence intervals (CIs) from each eligible studies.





Subgroup Analysis

To further assess the correlation between the expression of MTA1 and prognosis of GIC patients, the selected studies were rigorously divided into subgroups based on language and tumor types. In these subgroups, MTA1 expression was meticulously assessed by different language (SCI articles and CNKI articles) groups and patients with ESCC, CRC and GC (Supplementary Table 3).

Among the articles in SCI and CNKI subgroups, the positive expression of MTA1 was close to clinical parameters. In the SCI articles subgroup, over-expression of MTA1 was tightly related to tumor size (OR=1.87 [1.10–3.18], P=0.021, Supplementary Table 3), depth of tumor invasion (OR=2.95 [2.36–3.68], P<0.001, Supplementary Table 3), lymphatic metastasis (OR=2.59 [1.57–4.27], P<0.001, Supplementary Table 3), and TNM stage (OR=4.14 [2.10–8.18], P<0.001, Supplementary Table 3), vascular invasion (OR=3.44 [1.84–6.42], P<0.001, Supplementary Table 3). A similar conclusion can be seen in the CNKI articles subgroup.

In the ESCC subgroup, higher expression of MTA1 conferred a higher risk of depth of invasion (OR=2.96 [2.28–3.84], P<0.001, Supplementary Table 3), increased odds of lymphatic metastasis (OR=2.79 [1.82–4.27], P<0.001, Supplementary Table 3) and advanced tumor stage (OR=3.30 [2.42–4.51], P<0.001, Supplementary Table 3). However, the expression of MTA1 showed no association with the remaining clinical parameters.

The expression of MTA1 was also close to clinical metastatic variables in patients with GC. MTA1 showed close associations with tumor tissue differentiation (OR=2.37 [1.21–4.64], P=0.012, Supplementary Table 3), depth of invasion (OR=2.84 [1.25–6.44], P=0.013, Supplementary Table 3), lymphatic metastasis (OR=5.80 [3.05–11.01], P<0.001, Supplementary Table 3), distant metastasis (OR=9.40 [5.06–17.46], P<0.001, Supplementary Table 3) and TNM stage (OR=14.69 [9.06–23.84], P<0.001, Supplementary Table 3) in GC.

Moreover, MTA1 expression was significantly related to metastasis-related clinical parameters in CRC patients. Indeed, high MTA1 expression always resulted in poor differentiation (OR=3.05[1.84–5.07, P<0.001, Supplementary Table 3), deep invasion (OR=2.25[1.04–4.89, P=0.04, Supplementary Table 3), increased odds of lymphatic metastasis (OR=2.51[1.57–4.02, P<0.001, Supplementary Table 3), and advanced tumor stage (OR=2.91[1.87–4.53, P<0.001, Supplementary Table 3).



Sensibility Analysis

In the main studies which held heterogeneity, sensitivity analysis was used to determine whether the conclusions were stable. After deleting any of the studies, there was no significant change in the combined indicators of the remaining studies. It can be concluded that associations of MTA1 expression with tumor size (Figure 6A), differentiation (Figure 6B), lymph node metastasis (Figure 6C), TNM stage (Figure 6D), 1- (Figure 6E), 3- (Figure 6F), 5-year (Figure 6G) OS, HR (Figure 6H) are stable.




Figure 6 | Sensibility analysis of metastasis-associated protein 1 (MTA1) expression with tumor size (A), differentiation (B), lymph node metastasis (C), TNM stage (D), 1-year (E) overall survival (OS), 3-year (F) OS, 5-year (G) OS, HR (H) in the gastrointestinal cancer (GIC) patients.





Publication Bias

Both of the Begg’s Rank Correlation test and Egger’s Weighted Regression method were simultaneously applied to statistically assess publication bias. The Begg’s (P=0.980) and Egger’s (P=0.796) test gave out clear evidence of publication bias. These above results showed the credibility of the findings reported in this meta-analysis.



MTA1 Expression and Prognosis in Gastric Cancer Patients Through Immunohistochemistry

The potential relationships between the expression level of MTA1 and clinicopathological parameters were displayed in Table 4. In this paper, we found that the expression level of MTA1 was significantly higher in GC samples than it in adjacent non-tumor samples through analyzing 80 paired IHC-treated paraffin-embedded sections of GC samples. Here no statistical difference of MTA1 expression was found in some clinical parameters, such as gender (P=0.216, Table 4), age (P=0.861, Table 4) and tissue differentiation grade (P=0.379, Table 4). However, as Table 4 showed, higher expression of MTA1 accompanied with larger tumor size (P=0.008, Table 4), higher rate of lymph node metastasis (P=0.007, Table 4), and higher rate of distant metastasis (P=0.023, Table 4). According to the IHC staining results, increased expression of MTA1 was accompanied by the worse tumor TNM stage (Figure 7). Furthermore, Kaplan-Meier analysis of 80 GC samples, grouped by the MTA1 expression, which measured by IHC, showed that higher expression of MTA1 with worse prognosis in GC patients (P<0.01, Figure 7).


Table 4 | The correlations between MTA1 protein over-expression and clinicopathological parameters in GC.






Figure 7 | The results of immunohistochemistry (IHC) staining confirmed the expression of metastasis-associated protein 1 (MAT1) is correlated with the TNM stage (A) and overall survival OS (B) of gastrointestinal cancer (GC) patients.





Univariate and Multivariate Analysis of Overall Survival

The potential interaction, which determined GC prognosis, between the expression level of MTA1 and clinical factors was assessed with the help of univariate and multivariate analysis, respectively. In the results of univariate analysis, tumor size (HR = 1.922 [1.119–3.548], P= 0.019, Table 5), lymph node metastasis (HR = 1.927 [1.054–3.523], P = 0.033, Table 5), distant metastasis (HR = 5.572 [2.660–11.671], P< 0.001, Table 5) and MTA1 expression (HR = 2.778 [1.550–4.977], P = 0.001, Table 5) were associated with OS in GC patients. The multivariate Cox proportional hazard model showed that distance metastasis (HR = 4.077 [1.835–9.058], P = 0.001, Table 5) and MTA1 expression (HR = 2.061 [1.066–3.986], P = 0.032, Table 5) were tightly close to the OS in GC patients, which suggested that the expression of MTA1 might be an independent prognostic factor for gastric cancer.


Table 5 | Univariate and multivariate analysis of clinicopathological variables and MTA1 expression associated with overall survival.






Discussion

The depth of tumor invasion (T), lymphatic metastasis (N), distant metastasis (M) stages and TNM stage are wildly considered the pivotal important prognostic index of GIC, including GC (39). Although patients undergo the complete surgical resection whose postoperative pathologic stage of GIC are same, clinical evidence demonstrates that survival is different among them, which indicates that the current tumor evaluation system misses the accurate prediction of prognosis. Prognosis of GIC patients is usually predicted by TNM staging in the clinic, although low sensitivity is sometimes encountered. To our knowledge that different digestive tract cancers show a high risk of tumor recurrence and metastasis. And even accepted with complete surgical resection or targeted therapy, lots of GIC patients still meet death events caused by local recurrence and/or distant metastasis. So, finding new predictors with good prognostic value that can timely find out the patients who may hold poor survival is urgently needed.

The members of the MTA family hold pivotal roles in both pathological and physiological processes, especially in cancer progression (such as invasion and distant metastasis), and their role as master regulators has been reported. Proteins of the MTA family are involved in metastasis regulation and comprise MTA1, MTA2, and MTA3, which are found in different isoforms such as MTA1, MTA1s, MTA2, MTA3, MTA3L, and MTA-ZG29p (40, 41). The primary founding of MTA1 was in rat metastatic tumors, and it is considered as a metastasis-associated gene (42). Since then, abnormal expression level of MTA1 has been wildly reported in various types of cancers. Nevertheless, its biomolecular roles in the carcinogenic process remain unclear until it is identified as an integral component of the NuRD complex (43). Luo et al. (44) performed a meta-analysis to further carry out the functions of MTA1 in solid tumors and pointed out that the expression level of MTA1 was tightly close to the prognosis. In addition, Ning et al. (45) demonstrated that the expression level of MTA1 is close to tumor invasion and lymph node metastasis in GIC. However, the role of MTA1 in the prediction of prognosis is not yet well understood in GIC. Indeed, several studies have implied that MTA1 without worth in the evaluation of OS in cancers, such as in esophageal squamous cell carcinoma and breast cancer (14, 46).

In this study, IHC results showed that tumor size, lymph node metastasis and distant metastasis were associated with MTA1 expression in GC patients. The K-M curve showed that GC patients with high expression of MTA1 had lower OS. The multivariate Cox proportional hazard model showed that MTA1 expression may be an independent prognostic factor in gastric cancer. In addition to gastric cancer, we also obtained similar results in GIC in meta-analysis. However, there was no statistical correlation between differentiation and MTA1 expression in the results of IHC, contrary to the conclusion reached by meta-analysis. The contradiction between the two conclusions may be caused by too few IHC samples.

From a clinical perspective, the expression level of MTA1 holds close associations with depth of invasion, lymph node metastasis, distant metastasis and TNM stage, which are separate and independent but internally linked parameters. Tumor tissues with MTA1 expression shows increased invasion, which traverses the lymphatic network under the mucosa, with a higher possibility of vascular invasion; finally, the tumor stage becomes advanced, resulting in reduced OS. Furthermore, the following molecular mechanisms are obtained for MTA1. As shown in previous studies, MTA1 may act as a transcriptional regulator; in fact, MTA1 mediates transcription repression through interacting with NuRD which facilitates the association between repressor molecules and chromatin (41, 47, 48). For example, MTA1 can directly bind to HDAC1 (49); both of them are the main components of the NuRD complex, by which it contains histone deacetylase, and acts as a pivotal role in histone deacetylation, chromatin alteration and transcriptional control. Toh et al. (13) pointed out that MTA1 is close to H4 histone deacetylase activity in ESCC. Of note, tumor suppressor genes, including p53, p21, and the Bcl-2 family of proteins, are regulated by histone acetylation (50, 51).

In a meta-analysis conducted in 2017 (52), we have preliminarily confirmed that the expression of MTA1 is statistically related to clinicopathological features and survival rates in patients with GIC. However, only 13 articles were included in previous studies, which may lead to errors in the results. On the basis of the original study, 14 new articles (27 articles in total) were included in this study, and the original results were updated. We found that the tumor size, differentiation, distant metastasis and high expression of MTA1 in GIC patients had no statistical correlation in the previous study, but the updated data showed all of them had a statistical correlation. Meantime, we found that vascular invasion and high expression of MTA1 in GIC patients had a statistical correlation in the previous study, but the updated data showed no statistical correlation between the two. Previous studies and current studies have shown that high MTA1 expression indicates low OS in patients with GIC. In this study, we also concluded that high expression of MTA1 indicates low HR in patients with GIC, which provides the latest evidence for the above conclusion.

The limitations of this meta-analysis should be noted (1): some eligible non-English and non-Chinese publications may have been excluded (2); IHC assessments of MTA1 remain discordant. Meanwhile, this study has several advantages (1): it is the first available study that applies meta-analysis to evaluate associations between MTA1 and HRs in GIC (2); we updated the data from previous studies and draw more reliable conclusions (3). we detected the expression of MTA1 in gastric cancer and verified the prognostic value of MTA1.

In conclusion, the expression level of MTA1 is obviously associated with clinical and pathological parameters and OS in GIC patients. And, it may make contributions in predicting aggressive tumor behavior and poor prognosis as an independent factor. The results of this study also imply that MTA1 is a potential target for anticancer therapy. Further research is required to unveil the mechanisms underlying MTA1 function.



Data Availability Statement

All datasets generated for this study are included in the article/Supplementary Material.



Author Contributions

GC and PL conceptualized the study. BC, GC, PL, and WC contributed to the methodology. GC, WC, RD, and MC were in charge of the software. PL, WC, GC, and MC conducted the formal analysis. GC, BC, and SC conducted the investigation. GC, RD, XX, WC,and MC performed the data curation. BC and MX were in charge of the project administration. GC wrote and prepared the original draft. SC, BC, MX wrote, reviewed, and edited the manuscript. GC and XX conducted the visualization. BC and MX acquired the funding. All authors contributed to the article and approved the submitted version.



Funding

This work was supported by the Key Research and Development Plan Projects of Anhui Province (Project No. 201904a07020045).



Supplementary Material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2020.542330/full#supplementary-material



References

1. Torre, LA, Bray, F, Siegel, RL, Ferlay, J, Lortet-Tieulent, J, and Jemal, A. Global cancer statistics, 2012. CA Cancer J Clin (2015) 65:87–108. doi: 10.3322/caac.21262

2. Glade, MJ. Food, nutrition, and the prevention of cancer: a global perspective. American Institute for Cancer Research/World Cancer Research Fund, American Institute for Cancer Research, 1997. Nutrition (1999) 15:523–6. doi: 10.1016/s0899-9007(99)00021-0

3. Sano, A, Kato, H, Sakurai, S, Sakai, M, Tanaka, N, Inose, T, et al. CD24 expression is a novel prognostic factor in esophageal squamous cell carcinoma. Ann Surg Oncol (2009) 16:506–14. doi: 10.1245/s10434-008-0252-0

4. Ren, Y, Cao, B, Law, S, Xie, Y, Lee, PY, Cheung, L, et al. Hepatocyte growth factor promotes cancer cell migration and angiogenic factors expression: a prognostic marker of human esophageal squamous cell carcinomas. Clin Cancer Res (2005) 11:6190–7. doi: 10.1158/1078-0432.CCR-04-2553

5. Siegel, R, Ma, J, Zou, Z, and Jemal, A. Cancer statistics, 2014. CA Cancer J Clin (2014) 64:9–29. doi: 10.3322/caac.21208

6. Nguyen, DX, Bos, PD, and Massagué, J. Metastasis: from dissemination to organ-specific colonization. Nat Rev Cancer (2009) 9:274–84. doi: 10.1038/nrc2622

7. Toh, Y, and Nicolson, GL. The role of the MTA family and their encoded proteins in human cancers: molecular functions and clinical implications. Clin Exp Metastasis (2009) 26:215–27. doi: 10.1007/s10585-008-9233-8

8. Toh, Y, Pencil, SD, and Nicolson, GL. Analysis of the complete sequence of the novel metastasis-associated candidate gene, mta1, differentially expressed in mammary adenocarcinoma and breast cancer cell lines. Gene (1995) 159:97–104. doi: 10.1016/0378-1119(94)00410-T

9. Toh, Y, Kuwano, H, Mori, M, Nicolson, GL, and Sugimachi, K. Over-expression of metastasis-associated MTA1 mRNA in invasive oesophageal carcinomas. Br J Cancer (1999) 79:1723–6. doi: 10.1038/sj.bjc.6690274

10. Song, L, Wang, Z, and Liu, X. MTA1: A Prognosis Indicator of Postoperative Patients with Esophageal Carcinoma. Thorac Cardiovasc Surg (2013) 61:479–85. doi: 10.1055/s-0032-1304545

11. Cao, GD, Chen, K, Xiong, MM, and Chen, B. HER3, but Not HER4, Plays an Essential Role in the Clinicopathology and Prognosis of Gastric Cancer: A Meta-Analysis. PloS One (2016) 11(8):e0161219. doi: 10.1371/journal.pone.0161219

12. Stang, A. Critical evaluation of the Newcastle–Ottawa scale for the assessment of the quality of nonrandomized studies in meta-analysis. Eur J Epidemiol (2010) 25:603–5. doi: 10.1007/s10654-010-9491-z

13. Toh, Y, Ohga, T, Endo, K, Adachi, E, Kusumoto, H, Haraguchi, M, et al. Expression of the metastasis-associated MTA1 protein and its relationship to deacetylation of the histone H4 in esophageal squamous cell carcinomas. Int J Cancer (2004) 110:362–7. doi: 10.1002/ijc.20154

14. Yang, H, Xu, L, Qian, H, Niu, X, Zhao, D, Zhao, Z, et al. Correlation between insulin−like growth factor binding protein 3 and metastasis−associated gene 1 protein in esophageal squamous cell carcinoma. Mol Med Rep (2016) 13:4143–50. doi: 10.3892/mmr.2016.5046

15. Li, SH, Tian, H, Yue, WM, Li, L, Gao, C, Li, WJ, et al. Metastasis-associated Protein 1 Nuclear Expression is Closely Associated with Tumor Progression and Angiogenesis in Patients with Esophageal Squamous Cell Cancer. World J Surg (2012) 36:623–31. doi: 10.1007/s00268-011-1421-z

16. Li, SH, Wang, Z, and Liu, XY. Metastasis-Associated Protein 1 (MTA1) Over-expression is Closely Associated with Shorter Disease-Free Interval After Complete Resection of Histologically Node-Negative Esophageal Cancer. World J Surg (2009) 33:1876–81. doi: 10.1007/s00268-009-0119-y

17. Liu, XC, and Zhou, B. Expression and significance of MTA1 and FLIP in Esophageal Squamous Cell Cancer. Shanxi Med J (2013) 42:1299–301.

18. Zheng, WF, Li, YX, Chen, KS, and Wen, HT. Expression of USP22, MTA1 and Ki-67 in esophageal squamous cell carcinoma. World Chin J Gastroenterol (2013) 21:2915–21. doi: 10.11569/wcjd.v21.i28.2915

19. Tao, SB, Zhang, L, Zhang, YH, Gao, DL, Zhao, AH, Mao, XY, et al. Expression and clinical pathological significance of MTA1, MMP-9 and MVD in human esophageal squamous cell cancer. J Henan Univ (2010) 29:29–33. doi: 10.15991/j.cnki.41-1361/r.2010.01.026

20. Honjo, H, Toh, Y, Sohda, M, Suzuki, S, Kaira, K, Kanai, Y, et al. Clinical Significance and Phenotype of MTA1 Expression in Esophageal Squamous Cell Carcinoma. Anticancer Res (2017) 37:4147–55. doi: 10.21873/anticanres.11802

21. Zhang, Q, and Wan, T. Relationship of MTA expression with clinical features and prognosis in esophageal carcinoma. J Clin Exp Med (2017) 16:873–5.

22. Karamagkiolas, S, Giotakis, I, Kyrodimos, E, Giotakis, EI, Kataki, A, Karagianni, F, et al. Expression of vimentin (VIM) and metastasis-associated 1 (MTA1) protein in laryngeal squamous cell carcinoma are associated with prognostic outcome of patients. Am J Otolaryng (2019) 40(4):487–93. doi: 10.1016/j.amjoto.2019.04.002

23. Liu, J, Xia, J, Zhang, Y, Fu, M, Gong, S, and Guo, Y. Associations between the expression of MTA1 and VEGF-C in esophageal squamous cell carcinoma with lymph angiogenesis and lymph node metastasis. Oncol Lett (2017) 14(3):3275–81. doi: 10.3892/ol.2017.6530

24. Chen, WY, GY, L, Xin, C, Fu, YQ, and Fu, CZ. The Expression of MTA1 and SOX2 in Esophageal Cancer Tissues and the Relationship betweenMTA1, SOX2 and Prognosis.Chinese. J Modern Operative Surg (2017) 21(04):251–6. doi: 10.16260/j.cnki.1009-2188.2017.04.003

25. Zhang, DS. MTA1 protein, AEG-1 expression and TNM staging in esophageal cancer patientsRelationship and clinical significance. Henan Med Res (2018) 27(06):1019–20.

26. Zhu, GXP, Meng, QJ, and Wang, BS. Relationship between MTA1 protein expression in esophageal cancer tissue with clinicopathological features and 3-year survival rate. Chongqing Med (2017) 46(31):4378–80.

27. Deng, X, Du, L, Wang, C, Yang, Y, Li, J, Liu, H, et al. Close Association of Metastasis-Associated Protein 1 Over-expression with Increased Angiogenesis and Poor Survival in Patients with Histologically Node-Negative Gastric Cancer. World J Surg (2013) 37:792–8. doi: 10.1007/s00268-012-1898-0

28. Yao, Y, Feng, S, Xiao, M, Li, Y, Yang, L, and Gong, J. MTA1 promotes proliferation and invasion in human gastric cancer cells. Onco Targets Ther (2015) 8:1785–94. doi: 10.2147/OTT.S85383

29. Meng, QB, Kang, WM, Yu, JC, Liu, YQ, Ma, ZQ, Zhou, L, et al. Over-expression of Eukaryotic Translation Initiation Factor 5A2 (EIF5A2) Correlates with Cell Aggressiveness and Poor Survival in Gastric Cancer. PloS One (2015) 10:e0119229. doi: 10.1371/journal.pone.0119229

30. Sang, HQ, and Wang, Q. Expression of metastasis associated gene 1, PTEN and E-cadherin in gastric carcinoma. World Chin J Gastroenterol (2007) 15:1096–102.

31. Zhou, F. Expression and significance of MTA1 in gastric cancer. Shandong Med J (2008) 48:72–3.

32. Lv, ZY, Zhao, ZS, Ye, ZY, Wang, YY, Wang, HJ, and Yang, Q. Metastasis-associated protein 1 (MTA1) in gastric cancer tissues is positively associated with poorer prognosis. Pathol Res Pract (2018) 214:536–41. doi: 10.1016/j.prp.2018.02.011

33. Higashijima, J, Kurita, N, Miyatani, T, Yoshikawa, K, Morimoto, S, Nishioka, M, et al. Expression of histone deacetylase 1 and metastasis-associated protein 1 as prognostic factors in colon cancer. Oncol Rep (2011) 26:343–8. doi: 10.3892/or.2011.1312

34. Du, B, Yang, ZY, Zhong, XY, Fang, M, Yan, YR, Qi, GL, et al. Metastasis-associated protein 1 induces VEGF-C and facilitates lymph angiogenesis in colorectal cancer. World J Gastroenterol (2011) 17:1219–26. doi: 10.3748/wjg.v17.i9.1219

35. Xu, H, Zhou, XL, and Du, B. Expression and significance of MTA1 in gastric cancer. J Pract Med (2005) 21:2148–9.

36. Li, Y, Zhang, T, Gao, H, Wei, D, and Cheng, P. Correlation between the expression of MTA1, VEGF-C and lymph node metastasis in colon cancer. Modern Med J (2009) 37:401–4.

37. Chen, XL, Wu, YJ, Lu, Z, Zhao, HM, and Han, BJ. Expression and significance of MTA1 and RECK in the carcinogenesis of colon adenoma. J Clin Exp Pathol (2017) 33:432–4. doi: 10.11569/wcjd.v24.i33.4514

38. Zou, HM, Zhang, LL, Cai, YT, Wang, BJ, Yu, C, and Zhu, LM. Expression of metastasis-associated gene 1 in colorectal carcinoma tissues and correlation with clinicopathologic characteristics and prognosis. Modern Oncol (2019) 27(21):3839–42.

39. Yamashita, K, Sakuramoto, S, Kikuchi, S, Katada, N, Kobayashi, N, and Watanabe, M. Validation of staging systems for gastric cancer. Gastric Cancer (2008) 11:111–8. doi: 10.1007/s10120-008-0466-7

40. Fujita, N, Jaye, DL, Kajita, M, Geigerman, C, Moreno, CS, and Wade, PA. MTA3, a Mi-2/NuRD complex subunit, regulates an invasive growth pathway in breast cancer. Cell (2003) 113:207–19. doi: 10.1016/S0092-8674(03)00234-4

41. Kumar, R, Wang, RA, and Bagheri-Yarmand, R. Emerging roles of MTA family members in human cancers. Semin Oncol (2003) 30:30–7. doi: 10.1053/j.seminoncol.2003.08.005

42. Toh, Y, Pencil, SD, and Nicolson, GL. A novel candidate metastasis-associated gene, mta1, differentially expressed in highly metastatic mammary adenocarcinoma cell lines. cDNA cloning, expression, and protein analyses. J Biol Chem (1994) 269:22958–63.

43. Xue, Y, Wong, J, Moreno, GT, Young, MK, Côté, J, and Wang, W. NURD, a novel complex with both ATP-dependent chromatin-remodeling and histone deacetylase activities. Mol Cell (1998) 2:851–61. doi: 10.1016/S1097-2765(00)80299-3

44. Luo, H, Li, H, Yao, N, Hu, L, and He, T. Metastasis-associated protein 1 as a new prognostic marker for solid tumors: a meta-analysis of cohort studies. Tumour Biol (2014) 35:5823–32. doi: 10.1007/s13277-014-1772-9

45. Ning, Z, Gan, J, Chen, C, Zhang, D, and Zhang, H. Molecular functions and significance of the MTA family in hormone-independent cancer. Cancer Metastasis Rev (2014) 33:901–19. doi: 10.1007/s10555-014-9517-1

46. Jang, KS, Paik, SS, Chung, H, Oh, YH, and Kong, G. MTA1 over-expression correlates significantly with tumor grade and angiogenesis in human breast cancers. Cancer Sci (2006) 97:374–9. doi: 10.1111/j.1349-7006.2006.00186.x

47. Nicolson, GL, Nawa, A, Toh, Y, Taniguchi, S, Nishimori, K, and Moustafa, A. Tumor metastasis-associated human MTA1 gene and its MTA1 protein product: role in epithelial cancer cell invasion, proliferation and nuclear regulation. Clin Exp Metastasis (2003) 20:19–24. doi: 10.1023/a:1022534217769

48. Mazumdar, A, Wang, RA, Mishra, SK, Adam, L, Bagheri-Yarmand, R, Mandal, M, et al. Transcriptional repression of oestrogen receptor by metastasis-associated protein 1 corepressor. Nat Cell Biol (2001) 3:30–7. doi: 10.1038/35050532

49. Toh, Y, Kuninaka, S, Endo, K, Oshiro, T, Ikeda, Y, Nakashima, H, et al. Molecular analysis of a candidate metastasis-associated gene, MTA1: possible interaction with histone deacetylase 1. J Exp Clin Cancer Res (2000) 19:105–11.

50. Roy, S, Packman, K, Jeffrey, R, and Tenniswood, M. Histone deacetylase inhibitors differentially stabilize acetylated p53 and induce cell cycle arrest or apoptosis in prostate cancer cells. Cell Death Differ (2005) 12:482–91. doi: 10.1038/sj.cdd.4401581

51. Mahoney, MG, Simpson, A, Jost, M, Noé, M, Kari, C, Pepe, D, et al. Metastasis-associated protein (MTA)1 enhances migration, invasion, and anchorage-independent survival of immortalized human keratinocytes. Oncogene (2002) 21:2161–70. doi: 10.1038/sj.onc.1205277

52. Cao, GD, Chen, B, and Xiong, MM. Role of metastasis-associated protein 1 in prognosis of patients with digestive tract cancers: A meta-analysis. PloS One (2017) 12(6):e0176431. doi: 10.1371/journal.pone.0176431



Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Li, Cao, Ding, Cheng, Xu, Chen, Chen, Cao and Xiong. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc.2020.542330_cover.jpg
’ frontiers
in Oncology

Expression and Prognostic
Significance of Metastasis-Associated
Protein 1 in Gastrointestinal Cancer





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Expression and Prognostic Significance of Metastasis-Associated Protein 1 in Gastrointestinal Cancer

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          Background

        



        		

          Methods

        

          		

            Search Strategy

          



          		

            Inclusion and Exclusion Criteria

          



          		

            Data Extraction and Quality Evaluation

          



          		

            Gastric Cancer Sample Preparation

          



          		

            Immunohistochemistry

          



          		

            Evaluation of Immunohistochemistry

          



          		

            Statistical Analysis

          



        



        



        		

          Results

        

          		

            Research Characteristics

          



          		

            Associations of MTA1 Expression With Clinicopathological Parameters in Gastrointestinal Cancer Patients

          



          		

            Associations of MTA1 Over-Expression With Survival

          



          		

            Subgroup Analysis

          



          		

            Sensibility Analysis

          



          		

            Publication Bias

          



          		

            MTA1 Expression and Prognosis in Gastric Cancer Patients Through Immunohistochemistry

          



          		

            Univariate and Multivariate Analysis of Overall Survival

          



        



        



        		

          Discussion

        



        		

          Data Availability Statement

        



        		

          Author Contributions

        



        		

          Funding

        



        		

          Supplementary Material

        



        		

          References

        



      



      



    



  



OEBPS/Images/fonc-10-542330-g006.jpg





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-10-542330-g004.jpg





OEBPS/Images/table2.jpg
Tumor type

Gastrontestnal cancers

Storach cancer

Coborectum cancer

05, ceratsunvat R, sk o O, confcnco tona. . fed-ofect mocs E,random:ofect mockl

Toyear OS
3year 08
Syear 0
Toyear OS
3year 08
Syear 08
Toyear OS
3year 08
Syear 08
1year 05
3yea 08
Syear 08

Number of studies

13
13
n

2

e e S O e T

Number of patients

1768

1765

1508
o3
983
785
08
o8
a7
175
175
175

Heterogeneity
P (6P value

56001
70001
8001
3017
762001
82001
0088
92001
0053
0088
0084
0065

Model

RRARRRARAR

e
e
e

RR(9%C)

248(1.45,4.25
166130, 2:11)
173037, 220)
148(1.11, 195
16001.12,228)
155114, 2.17)
7303.14,16.99)
323(1.12,934)
208(1.80, 241)
258071,925)
204(1.29,322)
201(1.99,292)

P alue

0001
<0001

0007
0009
0006

0030
<0001
0152
0002





OEBPS/Images/fonc-10-542330-g002.jpg
=
i

|

i

,
m!.

0
i

i






OEBPS/Images/table4.jpg
Parameters. Gases.
Gendr

Mo i
Fomalo 3
Ago (years)

60 6
0 1
Tumor size em)

5 a7
s r
Oiferentaton

wel + modorato @
Poor 30
LN metastass

Yes 55
No 2
Distant metastasis

vos. 17
No 6

G, gasticcancer, LN metastass, ymph nodo motastass.
B AR PR e A SR

3
i3

2
2

MTAT expression

2

2

10

14

2

19

%
19

1528

00w

o1

0775

7202

5144

P value

0216

0861

0008

079

0007

0023





OEBPS/Images/table3.jpg
Gategories Subgroup. Studies Noof patients HR os% 1 700

Ovell sunvival Overat 1 1800 181 136,239 68
pralyss of variatso Mtvarte 4 8ot 189 (098,364 o
Univarte o 965 182 135,245 5
Cancer type Esophagus. 8 1017 156 (104,239 ”
Stomacn 3 608 230 (101.327) 15
Golorectom 2 175 2n (134,330 0
Sample 520 <100 5 361 18 084,320 7
>100 i 1.436 183 (1.35.2.47) &
R es e e





OEBPS/Images/fonc-10-542330-g007.jpg
Overall survival

prrtriapiey





OEBPS/Images/logo.jpg
’ frontiers
in Oncology





OEBPS/Images/fonc-10-542330-g005.jpg
o Erra—
PR — crenem  um






OEBPS/Images/fonc-10-542330-g001.jpg
356 studies about MTA expression in
digestive tract cancers were collected
‘under the lterature searches

296 studies excluded after

—
reading the iles
¥ ing
60 studie consdered or detaled
evauation
[ o[ sedmensorgnat
¥ human(n=17)

43 studies potentialy eligible

) S

27 studies ligiblein his meta-analysis:
(1)15 studies about esophageal cancer
206 studies about gastric cancer (3)6
studies about colorectal cancer

e

()Data was not
provided orwrong data (n=7)
(@Evaluation method was
notHC(n=9)






OEBPS/Images/table1.jpg
Parameters.

Sox
raloiema)

Age

(-60/<60)

Tumor e (>Scmv<Sor)
Oierentation (poocfwe)

Depth of invason (T3+T4/T1+T2)
LN measiasis (postivelnegatie)
Metastasis (postivelnegaive)
Tumr stage (VA
Vascuiasivasion posienegaive)

Number of studies

2

10

0
2
15
2
3
15
6

Number of patients

2751
%0

1428
255
1,988
2385
564
1778
o83

Heterogeneity
F (%) Pvalue
2017
0094

00
550
20023
760
8<001
700
%20

TN stages aro basct ot metastsis classicaton ackocated by Itomatonal Urion aganst Cancer.

L motastass, moh noc metastass: OR, odds ato: C, confdonca it FE, ot ol RE,racom- efect model

PR A e Rt e sty ey

Model

RRARRAR

OR(5%CI)

091077, 1.08)
08304, 1.10)

1820.16,280
171024,237)
2.12255,389)
2992.02,4.49)
468(1.13,1920)
4280.76,669)
185051, 478)

P value





OEBPS/Images/fonc-10-542330-g003.jpg





OEBPS/Images/table5.jpg
Parameters.

Gender
Age (years)

Tumor size (cm)
Difterentiation

LN metastasis
Distant metastasis.
MTA1 expression

Uniy
HR (5% CI)

0807(0.459-1.420)
1.4030699-2817)
1.992(1.119-3548)
1.1830668-2090)
1.927(1.054-3.523)
55722660-11671)
2778(1.550-4977)

O B P - B P P S~y ]

Pvalue

0458
o031
o019
0564
0033

<0001
0001

Mutivariate analysis.

HR (95% )

1.1720588-23%)

1:291(0659-2.526)
4077(1.835-9.058)
2061(1.066-3.986)

Pvalue

oes2

0455
0001
0032





