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Abstract: BNIP3L/Nix, a crucial receptor for mitochondrial autophagy, is instrumental in the clearance of
impaired mitochondria and the regulation of human immune-related disorders, with a notable impact on
oncological diseases. Despite its importance, the precise function and underlying mechanisms of BNIP3L/Nix
in breast cancer have not been fully elucidated. The objective of this research is to assess the prognostic
significance of BNIP3L/Nix in breast cancer and to examine its relationship with the immune system's
involvement. Materials and Methods: By leveraging datasets from several public databases, including Kaplan-
Meier Plotter, ONCOMINE, GEPIA, and PrognoSan, we dissected the expression patterns and prognostic
implications of BNIP3L/Nix in breast cancer. Furthermore, we scrutinized the link between BNIP3L/Nix
expression and the presence of immune cells in breast cancer using the TIMER2.0 and GEPIA databases.
Results: Our data analysis indicated that breast cancer tissues exhibited a notably higher expression of
BNIP3L/Nix than their normal counterparts. Additional findings suggested that patients with elevated
BNIP3L/Nix expression had improved survival outcomes and more favorable prognoses. Moreover, a
significant positive correlation was identified between the expression of BNIP3L/Nix and the infiltration of
diverse immune cell types within breast cancer, encompassing B cells, CD8+ T cells, CD4+ T cells,
neutrophils, macrophages, and dendritic cells. These correlations were substantiated by the verification of
immune cell-specific molecular markers. Conclusion: The research underscores the prognostic potential of
BNIP3L/Nix in breast cancer, with its expression level being intimately connected to the immune cell
infiltration. This discovery offers novel perspectives and potential targets for breast cancer immunotherapy.

activity of BNIP3L/Nix in cells directly influence the

1. Introduction efficiency and outcome of mitochondrial autophagy (10,
. 11). In recent years, an increasing number of studies have

Breast cancer, representing one of the most prevalent started to concentrate on the role of BNIP3L/Nix in tumor
malignant tumors in the female population, has development. Notably, BNIP3L/Nix has exhibited its

demonstrated an escalating incidence rate year after  ypique biological function in regulating immune responses
year in recent times, posing an immense threat to and tumor immune evasion (12).

women's well-being and lives (1, 2). With the rapid However, despite some advancements in cancer
advancement of medical science and technology, research, the specific role and mechanism of BNIP3L/Nix
significant breakthroughs have been made in the in breast cancer remain obscure. To gain a deeper
diagnosis and treatment of breast cancer. Nevertheless, dergtanding of the role of BNIP3L/Nix in breast cancer,
there are still some patients who experience suboptimal - this study aims to systematically investigate the expression
prognoses following treatment and confront the risks of - joy¢] of BNIP3L/Nix in breast cancer and its predictive
recurrence and metastasis. Consequently, the profound value by utilizing data from multiple public databases (13).
investigation of the pathogenesm of br.east cancer and Initially, Kaplan-Meier Plotter, ONCOMINE, GEPIA, and
the quest for more precise prognostic markers and PrognoSan databases will be employed to comprehensively
therapeutic targets have emerged as pressing issues 0 gn,yze the expression of BNIP3L/Nix in breast cancer
be addressed in the field of breast cancer research (3-5). tissues, including its variations in different subtypes, stages,
The role of BNIP3L/Nix, a mitochondrial — ,nq patient cohorts. Concurrently, the correlation between
autophagy receptor, has progr.esswely garnered the the expression level of BNIP3L/Nix and the
attention of researchers (6, 7). Mitochondrial autophagy, - ¢jinjcopathological characteristics, treatment efficacy, and
an essential process in cell biology, is entrusted with the 01061 of breast cancer patients will also be explored.
task of eliminating damaged or dysfunctional Through the progression of this research, it is
mitochondria to preserve the homeostasis of the anticipated that a deeper comprehension of the biological
intracellular environment (8, 9). As a crucial regulator role of BNIP3L/Nix in breast cancer. as well as its
of mitochondrial autophagy, the expression level and interaction with the immune microenvironment of the

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons Attribution
License 4.0 (https://creativecommons.org/licenses/by/4.0/).



BIO Web of Conferences 124, 02018 (2024)
ICFSB 2024

https://doi.org/10.1051/bioconf/202412402018

disease, will be achieved. This not only contributes to
the delivery of more precise and personalized treatment
for breast cancer patients but also holds the potential to
introduce novel concepts and methods for breast cancer
immunotherapy. As research and technology continue
to advance, BNIP3L/Nix, a mitochondrial autophagy
receptor, is likely to exhibit a wider range of
applications in breast cancer research and treatment.

2. Related work

Breast cancer, a prevalent malignant tumor among
women, has seen an increasing incidence rate, posing a
significant threat to women's health. Recent advances
in medical science have led to significant
breakthroughs in the diagnosis and treatment of breast
cancer, yet challenges remain in achieving optimal
prognoses for some patients and preventing recurrence
and metastasis. Therefore, understanding the
pathogenesis of breast cancer and identifying more
precise prognostic markers and therapeutic targets are
urgent issues in breast cancer research [1-5].

BNIP3L/Nix, a mitochondrial autophagy receptor,
has gained researchers' attention for its role in tumor
development and immune response regulation [6-16].
However, its specific role and mechanism in breast
cancer are not well understood. This study aims to
systematically investigate the expression level of
BNIP3L/Nix in breast cancer and its predictive value
using data from multiple public databases [13].

Studies have shown that BNIP3L/Nix mediates
mitophagy, which protects against glucocorticoid-
induced synapse defects [6] and is implicated in
mitophagy deficiency in ischemic brains [7]. The
molecular mechanisms and  implications  of
BNIP3L/Nix-mediated mitophagy in human diseases
have been reviewed, highlighting its potential as a
therapeutic target [10].

Moreover, research has indicated that BNIP3L/Nix
regulates both mitophagy and pexophagy [11], and its
degradation could lead to mitophagy deficiency,

affecting neuronal survival in cerebral ischemia [12-16].

These findings underscore the importance of
BNIP3L/Nix in cellular processes and its potential role
in disease pathology.

3. Methods

Selection of databases. To thoroughly examine the
predictive significance of BNIP3L/Nix in breast cancer
and its correlation with immune infiltration, four

authoritative databases were chosen: Kaplan-Meier Plotter,
ONCOMINE, GEPIA, and PrognoSan. These databases
compile a vast array of breast cancer clinical data, gene
expression profiles, and immuno-infiltration information,
thereby laying a solid foundation for further exploration of
the function of BNIP3L/Nix in breast cancer.

Progress of data analysis. Analysis of expression level
of BNIP3L/Nix in breast cancer. Data source and collation:
The gene expression data of BNIP3L/Nix in breast cancer
samples were retrieved from the ONCOMINE and GEPIA
databases, encompassing information on the expression
profiles of both normal breast tissue and various breast
cancer subtypes. After data cleaning and sorting,
standardized data suitable for analysis was obtained.

Expression difference analysis: It involved comparing
the expression level of BNIP3L/Nix in normal breast tissue
and breast cancer tissue, and evaluating the significance of
the observed difference using statistical analysis methods,
such as the t test and Mann-Whitney U test. The prognostic
value: The prognostic value of BNIP3L/Nix expression in
breast cancer patients was assessed using the Kaplan-Meier
Plotter database. This analysis categorized patients into
high and low expression groups based on their
BNIP3L/Nix  expression levels. Furthermore, a
multivariate Cox regression model was employed to
examine the interaction between BNIP3L/Nix expression
and other prognostic factors, such as age, tumor size, and
lymph node metastasis.

Research of the relationship between BNIP3L/Nix and
breast cancer. Data source and collation: The datasets of
BNIP3L/Nix expression and immune cell infiltration in
breast cancer specimens were retrieved from TIMER2.0
and GEPIA databases. Correlation analysis: The
correlation between the expression level of BNIP3L/Nix
and the degree of immune cell invasion, such as the Pearson
correlation coefficient and Spearman rank correlation
coefficient, was calculated to investigate the association
between BNIP3L/Nix expression and breast cancer
immune invasion. Furthermore, regression analysis was
employed to delve into the causal relationship between
BNIP3L/Nix expression and immune cell infiltration.
Immune cell type analysis: An investigation on the
interrelation between distinct immune cell types and
BNIP3L/Nix expression was conducted.

Statistical analysis method: We used indicators such as,
mean, median, mode, range, variance, standard deviation,
skewness, kurtosis and so on to complete descriptive
statistics. Regression analysis mainly consist of descriptive
statistics (the frequency of the data, central tendency, and
degree of dispersion). Hypothesis testing predominantly
adopted t-value, Z-value or chi-square value. Analysis of
variance was completed via ANOVA.
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4. Experiments
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Figure 1. The expression level of BNIP3L/Nix
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Figure 2. BNIP3L/Nix and prognosis in patients with breast cancer
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Figure 3. The heatmap between BN
4.1. Results

Difference in the expression level of BNIP3L/Nix. The
gene expression data of BNIP3L/Nix in breast cancer

IP3L/Nix and immune cell infiltration

samples and normal breast tissue were retrieved using
ONCOMINE and GEPIA databases. The data included
information on the expression profiles of normal breast
tissue as well as different breast cancer subtypes. The red
showed the BNIP3L/Nix expression level in breast cancer



BIO Web of Conferences 124, 02018 (2024)
ICFSB 2024

https://doi.org/10.1051/bioconf/202412402018

sample, while the blue represented the BNIP3L/Nix
expression level in normal breast tissue. Obviously, the
expression level of BNIP3L/Nix in breast cancer tissue
was significantly higher than that in normal breast
tissue (Figure 1). In addition, the P values are labeled in
Figure 1, *, ** and *** indicate P values less than 0.05,
0.01, 0.001, respectively. These results suggest that
BNIP3L/Nix may play a crucial role in the pathogenesis
of breast cancer.

Relationship between BNIP3L/Nix and prognosis
of breast cancer patients. Using Kaplan-Meier Plotter
database, breast cancer patients were divided into high
expression group and low expression group according
to the expression level of BNIP3L/Nix. By conducting
survival analysis, the survival rates and recurrence rates,
among other prognostic indicators, of both groups were
compared to evaluate the impact of BNIP3L/Nix
expression on breast cancer prognosis. Further analysis
revealed that breast cancer patients with elevated
expression levels of BNIP3L/Nix exhibit significantly
longer survival durations and improved prognoses
(Figure 2). This indicates that BNIP3L/Nix could serve
as a vital prognostic marker for breast cancer patients.

Correlation between BNIP3L/Nix and immune cell
infiltration. The expression data of BNIP3L/Nix and
infiltration data of immune cells in breast cancer
samples were retrieved using TIMER2.0 and GEPIA
databases. The data covered the expression levels of
various types of immune cells in breast cancer tissues,
the degree of infiltration, and the correlation with
BNIP3L/Nix expression. A positive correlation was
observed between the expression level of BNIP3L/Nix
and the degree of infiltration of various immune cells,
including B cells, CD8+ T cells, CD4+ T cells,
neutrophils, macrophages, and dendritic cells, in breast
cancer tissues (Figure 3). This finding establishes a
strong connection between BNIP3L/Nix and the
immune microenvironment of breast cancer.

Verification of immune cell molecular markers. The
expression data of BNIP3L/Nix and infiltration data of
immune cells in breast cancer samples were retrieved
using TIMER2.0 and GEPIA databases. The data
covered the expression levels of various types of
immune cells in breast cancer tissues, the degree of
infiltration, and the correlation with BNIP3L/Nix
expression. To further validate the association between
BNIP3L/Nix and immune cell infiltration, immune cell
molecular markers, such as Thl, Th2, were employed
for confirmation . The findings indicated a significant
positive correlation between the expression level of
BNIP3L/Nix and the extent of immune cell infiltration,
thereby corroborating the initial results.

In a nutshell, the expression level of BNIP3L/Nix in
breast cancer tissues is notably elevated, and it is
intimately linked to the prognosis of breast cancer
patients and the degree of immune cell infiltration.
These results furnish novel insights and avenues for
further exploration into the role of BNIP3L/Nix in
breast cancer progression and its interaction with the
immune system.

4.2. Discussion

Breast cancer ranks among the most prevalent malignant
tumors in women globally, involving a multitude of
intricate biological processes in its onset and progression
(14-16). As a component of the Bcl-2 family, BNIP3L/Nix
has garnered increasing attention in breast cancer research
in recent years, with its role in breast cancer prognosis
appraisal and immune regulation capturing the spotlight
(17). The objective of this investigation was to explore the
prognostic significance of BNIP3L/Nix in breast cancer
and unravel its potential immunomodulatory mechanisms.

The investigation into the correlation between
BNIP3L/Nix and breast cancer prognosis revealed a
significant association between the expression level of
BNIP3L/Nix and the survival prospects of breast cancer
patients (18-20). Breast cancer patients with elevated
expression of BNIP3L/Nix tend to exhibit a dismal
prognosis, potentially due to the ability of BNIP3L/Nix to
stimulate the proliferation, migration, and invasion of
breast cancer cells (21, 22). Moreover, BNIP3L/Nix may
also impact the prognosis of patients by influencing the
apoptosis process of breast cancer cells. As such,
monitoring the expression level of BNIP3L/Nix could aid
clinicians in more accurately determining the prognosis of
breast cancer patients.

The expression of BNIP3L/Nix is intimately linked to
the immune status of breast cancer patients. This research
discovered that BNIP3L/Nix has the potential to influence
the immune microenvironment of breast cancer by
regulating the functionality and quantity of immune cells.
Specifically, BNIP3L/Nix could potentially diminish the
immune function of patients by inhibiting the activation
and proliferation of immune cells, thereby fostering the
occurrence and progression of breast cancer. Furthermore,
BNIP3L/Nix may also impact the recruitment and
infiltration of immune cells, enabling tumor cells to evade
the surveillance and elimination of the immune system (23).

The role of BNIP3L/Nix in breast cancer
immunomodulation was preliminarily investigated in this
study. We discovered that BNIP3L/Nix potentially alters
immune cell functionality by regulating specific key
signaling pathways. For instance, BNIP3L/Nix could affect
the immune microenvironment of breast cancer by
activating signaling pathways such as NF-kB, thereby
stimulating the secretion of inflammatory factors by
immune cells (24). These findings offer significant insights
for further exploration of the mechanism underlying
BNIP3L/Nix's role in breast cancer immunomodulation.

However, there are certain constraints to this research.
Firstly, the primary emphasis of this study was on the
predictive value and immunomodulatory effects of
BNIP3L/Nix in breast cancer; however, the specific
molecular mechanisms require further exploration.
Secondly, the sample size of this research is relatively
modest and might not comprehensively represent the
broader landscape of BNIP3L/Nix in breast cancer. Future
investigations can enhance the credibility of findings by
increasing the sample size and implementing multi-center
studies.
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5. Conclusion

Breast cancer ranks among the most prevalent
malignant tumors in women. BNIP3L/Nix, an essential
regulator of apoptosis, exhibits aberrant expression in
various tumors. This study provides a new perspective
and idea for the research and treatment of breast cancer
by deeply exploring the prognostic value and
immunomodulatory mechanism of BNIP3L/Nix in
breast cancer. The future research can further expand
and deepen on this basis, in order to provide more

beneficial enlightenment for the diagnosis and
treatment of breast cancer.
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