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Abstract: Objective: The purpose of this study was to explore the expression of MRPL13 in breast carcinoma and
normal breast tissues based on TCGA database, and to explore the influence of MRPL13 on the prognosis of breast
carcinoma patients. Methods: Firstly, to analyze the expression of MRPL13 difference in breast carcinoma and normal
tissue by TCGA. Secondly, to establish MRPL13 co-expression gene network by using String database and perform on
MRPL13 expression spectrum data GO analysis and KEGG analysis by making use of DAVID database. In the end, to
analyze the total survival of breast cancer takes advantage of CBioPortal and kaplan-meie Plot. Results: The TCGA
database showed that 43% of the 816 samples up-regulated MRPL13 expression in breast cancer tissues. TO obtain
interaction pairs of co-expressed MRPL13 genes from the String database. Biological functions main focus on
regulating DNA recombination and repair, transcription initiation and binding of transcription factors, and assembly of
protein macromolecular complexes, which mainly occurs in the cell membrane system. KEGG pathway analysis was
mainly concentrated in cell division cycle and oxidative phosphorylation. The total survival rate (OS) of 1402 breast
cancer patients and 814 breast cancer patients respectively via Kaplan-meier Plotter and cBioPortal . Conclusion:
Over-expression of MRPL13 in breast cancer tissue predicts poor prognosis and it can regard as one of the prognostic
markers of breast cancer patients.
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1 INTRODUCTION

Breast cancer is one of the most common malignant tumor among women. Due to the popularity of new treatment
strategies and methods, the death rate of breast cancer has gradually declined [1]. But in recent years, the incidence rate
and mortality rate of breast cancer had an upward trend in Chinese women [2-3], It poses a huge threat to the physical
health of Chinese women. At present, the treatment of breast cancer mainly includes surgery, chemotherapy,
radiotherapy, targeted therapy and endocrine therapy. At this stage, the therapeutic effect and prognosis of breast cancer
patients are still not optimistic. Therefore, it is particularly important to find target molecules that can be used for early
diagnosis, disease assessment, and prognosis prediction. Mitochondrial ribosomal protein L13 (MRPL13) is encoded by
nuclear genes and located on chromosome 8 q24.12, assisting in the biosynthesis of mitochondrial proteins. There are
reports that MRPL13 mediated oxidative phosphorylation (OXPHOS) deficiency enhances liver cancer cell invasion
activity through CLN1 expression, leading to poor prognosis in patients [4]. 12 MRPs were upregulated in breast cancer,
which acted as biomarkers in individualized risk prediction and may serve as potential therapeutic targets in breast
cancer patients [5].This study conducted the expression profile of breast cancer in the TCGA database by bioinformatics,
analyzed the expression and biological function of MRPL13 in breast cancer tissue, predicted its prognostic value in
breast cancer, and provided a strong basis for the prognosis of breast cancer.

2 METHODS

2.1 Data Sources and Methods

To obtain the differential expression of MRPL13 in normal and breast cancer tissues, the "Breast Invasive Cancer
(TCGA, Cell 2015)" sub library data in the TCGA visualization online database cBioPortal (http://www.cbioportal. org/)
was used to select "Putative copy number alterations from GISTIC, mRNA Expression. Select one of the profiles belt:
mRNA Expression z-scores (RNA Seq V2 RSEM)" for online data analysis [5].To analyze the expression of MRPL13
and its co expression network and survival of breast cancer data with cBioPortal. Click "OncoPrint", "Plots" and
"Survival" in order to obtain the expression of "MRPL13", gene copy number, co expression relationship, and survival
information of patients. Then 'Co expression' is used to obtain co expressed genes, and Spearman>0.55 is set to screen
them. Using the String database （ https://cn.string-db.org/ ） to obtain the interaction relationship group of these
co-expressed genes and construct the co-expression network of MRPL13. and a protein-protein interaction (PPI)
network was constructed by Cytoscape 3.6 (https://cytoscape.org/). Finally, analyzed the signaling pathway and
function of MRPL13 by utilizing DAVID（http://david.ncifcrf.gov/, elucidating the functions of MRPL13 co expressed
genes. Functional enrichment was performed using GO database, and the signaling pathway was analyzed using KEGG
database.
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2.2 Statistical Analysis

In the pathway and functional enrichment analysis, P<0.05 was considered statistically significant. Survival analysis
was conducted using the Kaplan-Meier online tool (http://www.kmplot.com/), and P<0.05 was considered statistically
significant.

3 RESULTS

3.1 The Expression of MRPL13 between Normal Tissue and Breast Cancer

TCGA database showed that in 816 samples, 43% of samples (348 cases) have MRPL13 gene expression up-regulated
or amplified, which is consistent with the up-regulated or amplified MRPL13 gene expression and mRNA level in
breast cancer samples (Figure 1).

Figure 1 The Expression of MRPL13 Gene in Breast Cancer Tissues

3.2 Screened and Constructed Co-expression Network

In this study, genes with a Spearman correlation coefficient>0.55 were regarded as the moderate level. Next, to get their
co-expressed interaction groups were identified though the STRING database. Finally, 100 nodes were obtained in the
PPI and the P value of PPI concentration was9.1E-10 (Figure 2). Then, the co-expression network was visualized using
Cytoscape 3.6.

Figure 2 The Co-expression Network of MRPL13 Gene

3.3 The Biological Function and Pathway Analysis of the Co-expressed Network

To further explore the possible role of MRPL13 in breast cancer, the DAVID database was used to identify the
functions of the co-expressed network. For the BP, these genes were mainly enriched in regulating cell cycle mitosis,
DNA recombination repair, transcription initiation, and assembly of protein macromolecular complexes, The analysis of
cellular components and molecular functions revealed that their regulatory processes were mainly concentrated in the
mitochondrial inner membrane, mitochondrial ribosomal proteins, nuclear cavity, and cell membrane system, and were
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achieved through the binding of transcription factors. KEGG pathway analysis is mainly enriched in cell cycle , oocyte
meiosis, and so on. DNA recombination, RNA processing, re double-strand break repair, and so on (Table1). The
cellular components (CCs) were significantly located in non-membrane-bounded organelle, ribonucleoprotein complex,
mitochondrial membrane, and so on (Table 2). KEGG pathway analysis revealed that the genes were mainly enriched in
Cell cycleand Oocyte meiosis. (Table 3).

Table 1 The Biological P: Rogress of Co-expressed Genes

term p-value
DNA recombination 5.13E-04
RNA processing 6.14E-04

double-strand break repair 1.37E-03
mitotic cell cycle 1.87E-03

protein complex assembly 1.89E-03
DNA metabolic process 1.91E-03

mitosis 7.57E-03
macromolecular complex assembly 8.54E-03

transcription initiation from RNA polymerase II promoter 2.42E-02

Table 2 The Cellular Components of Co-expressed Genes

term p-value
non-membrane-bounded organelle 3.95E-03

ribonucleoprotein complex 7.99E-03
mitochondrial membrane 1.10E-02
nuclear chromosome 1.81E-02

cyclin-dependent protein kinase activating kinase holoenzyme complex 2.05E-02
respiratory chain 2.74E-02

endomembrane system 5.00E-02

Table 3 KEGG Pathway Analysis of Co-expressed Genes

term p-value
Cell cycle 1.81E-03

Oocyte meiosis 1.12E-02

3.4 The Relationship between MRPL13 Gene and Prognosis in Breast Cancer

The online Kaplan Meier Plotter was used to analyze the prognostic relationship between MRPL13 gene expression and
four types of breast cancer patients: lumen epithelial type A (Luminal A), lumen epithelial type B (Luminal B), HER-2
overexpression type (HER-2), and basal like type (Basal like) [9]. The results showed that the survival of breast cancer
patients with MRPL13 overexpression in the lumen epithelial type A (Luminal A) were significantly decreased, and the
survival of other three types of breast cancer patients was not significantly (Figure 3). The TCGA database and
cBioPortal were used to analyze the overall survival of breast cancer. Among 814 breast cancer patients, the
overexpression of MRPL13 could significantly reduce the survival of breast cancer patients (Figure 4A), P=0.00101.
Among 1402 breast cancer patients, the overexpression of MRPL13 was closely related to the decline of overall
survival rate (OS) in breast cancer patients (4B), P=0.011, suggesting that patients with up-regulation of MRPL13
might have lower survival and poor prognosis.
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Figure 3 Kaplan-Meier Survival Analysis of MTERF3 mRNA Expression Level

Figure 4 The Relationship between MRPL13 Expression and Total Survival in Breast Cancer Patients
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4 DISCUSSION

In recent years, the survival of breast cancer patients has been greatly improved, but there are still some patients with
poor prognosis, and the incidence rate has increased year by year [10]. Therefore, it is necessary to research the
molecular mechanism of breast cancer occurrence and development, and find the new therapeutic targets and potential
molecular markers for prognosis in breast cancer. The TCGA online database cBioPortal was used to obtain that
MRPL13 expression was changed in the 43% of 816 breast cancer samples, which preliminarily confirmed that there
was a certain correlation between the expression of MRPL13 and breast cancer occurrence and development.
Further establishing the MRPL13 co-expression gene network, and analyzing the biological functions and signal
pathway enrichment by building a co-expression network of DCAF13 and conducting bioinformatics analysis.These
genes were mainly enriched in DNA recombination repair, transcription initiation and immediate transcription factor
and protein macromolecular complexes. We further analyzed the expression of MRPL13 on the survival of breast
cancer patients, the results showed MRPL13 overexpression reduced the survival of breast cancer patients with luminal
epithelial type A (Luminal A), but had no significant impact on the survival period of the other three types of breast
cancer, and its reason need further study.
At present, these research suggests that mitochondria play an important role in regulating the pathway of cancer cell
death and main regulatory factor in cell death [11-12]. Mitochondrial defects can lead the occurrence and development
of tumors [13-14]. The human mitochondrial ribosome is composed of 82 mitochondrial ribosomal proteins, all encoded
by nuclear DNA and introduced into mitochondria [15]. Mitochondrial ribosomal protein (MRP) consists of small
subunit 28S and large subunit 39S, small subunit (MRPS) consists of 30 mitotic ribosomal proteins (MRPS), and large
subunit (MRPL) consists of 52 MRPS [16]. The differential and altered expression of MRP genes is closely related to
the importance of OXPHOS damage in cancer development [17]. The decreased expression of MRPL13 was a key
factor in OXPHOS deficiency [4], which may be due to enhance the invasiveness of liver cancer cells by lactate
released from adjacent glycolytic tumor cells during cancer development. In this study, the bioinformatics of breast
cancer expression from TCGA databases were used to analyze the expression and biological function of MRPL13 in
breast cancer tissue, and found that high expression of MPRL13 can significantly reduce the survival of breast cancer
patients, but its detailed mechanism needs further study.
On the whole,the over-expression of MRPL13 suggests that the prognosis of breast cancer patients are poor, and it can
be used as an important biomarker for patient prognosis. This study is based on TCGA databases and bioinformatics
methods to analyze the relationship between the expression of MRPL13 and the prognosis of breast cancer patients. The
study will further verify the expression of MRPL13 in breast cancer by immunohistochemistry, polymerase chain
reaction and Western-blot to further explore its function and mechanism.

5 CONCLUSIONS

MRPL13 was significantly over-expressed in breast cancer than in normal tissue. Patients with up-regulation of
MRPL13 might have lower survival and poor prognosis. It is possible to find the biomarker to evaluate patient
prognosis. This finding provides a new target mechanism and cell research of breast cancer.
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