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HNRNPA2B1 induces cell proliferation and
acts as biomarker in breast cancer
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Abstract.
BACKGROUND: Numerous studies have shown that m6A plays an important regulatory role in the development of tumors.
HNRNPA2B1, one of the m6A RNA methylation reading proteins, has been proven to be elevated in human cancers.
OBJECTIVE: In this study, we aimed to identify the role of HNRNPA2B1 in breast cancer.
METHODS: HNRNPA2B1 expression was investigated via RT-qPCR and TCGA database in breast cancer. Then, the function of
HNRNPA2B1 on cancer cell was measured by CCK8 assays, colony formation and scratch assays. In addition, HNRNPA2B1
expression in BRCA was explored via the Wilcoxon signed-rank test, KruskalWallis test and logistic regression. The association
with HNRNPA2B1 expression and survival were considered by KaplanMeier and Cox regression analyses. The biological function
of HNRNPA2B1 was analyzed via gene set enrichment analysis (GSEA) and the cluster Profiler R software package.
RESULTS: We found that HNRNPA2B1 was highly expressed and induced cell proliferation and migration in breast cancer.
Moreover, we observed HNRNPA2B1 induced tumor growth in vivo. In addition, we also found HNRNPA2B1 expression was
associated with characteristics and prognosis in breast cancer patients.
CONCLUSION: Our findings suggested that HNRNPA2B1 promoted tumor growth and could function as a new potential
molecular marker in breast cancer.
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1. Introduction

Breast cancer is the most common malignant tumor
in women [1]. The majority of breast cancer is invasive
carcinoma (BRCA), which accounts for approximately
80% [2]. During the development of cancer, the cancer
shows the heterogeneity of metastasis, with obvious
metastasis advantages in different organs, leading to
differences in the prognosis and treatment response of
cancer patients [3]. Approximately 30% of breast can-
cers eventually develop into advanced cancer, and 90%
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of cancer deaths are attributed to primary metastases
and the 5-year overall survival rate of patients without
distant metastasis is more than 80% [4].

Significant heterogeneity differences in breast can-
cer have been recognized via advances in cancer di-
agnosis and treatment (Yeo and Guan, 2017). Recent
study showed that precision medicinewas playing an
increasingly important role in the clinical diagnosis and
treatment of cancer patients [5]. The molecular mecha-
nisms in the development of breast cancer was helpful
to identify potential molecular therapeutic targets and
improve the survival rate and quality life of patients [6].

N6-Methyladenosine (m6A) is one of the most abun-
dant and representative modification in messenger RNA
(mRNA) including mRNA transcription, translation,
degradation and stability [7]. During this process, m6A
methylation is transferred by m6A methyltransferase
(Writers), removed by m6A demethylases (Erasers),
and recognized by methylated reading proteins (Read-
ers) [8].

Heterogeneous nuclear ribonucleoprotein A2B1
(HNRNPA2B1), one member of m6A Readers, is
widely expressed in human tissues and affects tran-
scriptional processes by binding to RNA-specific nu-
cleic acid sequences. Previous studies showed that HN-
RNPA2B1 induced cancer cell migration and invasion
by regulating the processes of aerobic glycolysis [9],
telomere maintenance [10], and cell metabolism [11]
and promoted tumor progression [12,13]. These find-
ings suggested that HNRNPA2B1 played an extremely
important role in tumor progression, and the research on
the role of HNRNPA2B1 should be further strengthened
in breast cancer.

In the present study, we investigated the role of HN-
RNPA2B1 in the development of breast cancer. The re-
sults suggested that HNRNPA2B1 was highly expressed
and induced cell proliferation and migration in breast
cancer. In addition, the expression of HNRNPA2B1
was associated with the characteristics of breast cancer
patients.

2. Materials and methods

2.1. Cell culture

The human breast cancer cell lines MCF-7 and MDA-
MB-231 were purchased from Zhong Qiao Xin Zhou
Biotechnology (Shanghai, China). Cell lines were cul-
tured in Roswell Park Memorial Institute 1640 (Thermo
Fisher Scientific, Waltham, MA, USA) in a 25-cm cell

culture flask containing 10% fetal bovine serum (FBS,
Thermo Fisher Scientific, Waltham, MA, USA) and
were grown in humidified 5% CO2 incubator at 37◦C.
Cell transfection was performed with Lipofectamine
2000 reagent (Thermo Fisher Scientific, Waltham, MA,
USA).

2.2. RNA extraction and RT-qPCR

Total RNA from breast cancer cells was isolated by
using RNAeasyTM Animal RNA Isolation Kit with Spin
Column (Beyotime Biotechnology, Shanghai, China).
Total RNA from the serum of patients was isolated
via Blood RNA Kit (Yeasen Biotechnology, Shanghai,
China). The primer sequences were shown in Table
S1 of the Supplementary materials. RNA extraction
and RT-qPCR were performed using the HiScript II
One Step RT-qPCR SYBR Green Kit-V22.1 (Vazyme
Biotech, Nanjing, China). The relative expression was
standardized as the internal control, and the 2−∆∆CT

method was used for calculation.

2.3. Western blotting

Total protein from approximately 5 × 106 cells was
extracted using cell lysis buffer (Beyotime Biotech-
nology, Shanghai, China) and quantified by Epoch mi-
croplate enzyme-linked immunosorbentProtein. Sam-
ples were separated by gel electrophoresis using PAGE
Gel Fast Preparation Kit (Epizyme Biotech, Shang-
hai, China), and electrophoretic fluid prepared from
Tris-Gly powder (Beyotime Biotechnology, Shanghai,
China) was finally transferred to nitrocellulose mem-
branes. Membranes were blocked for 1 hour and in-
cubated with primary antibody (Cell Signaling Tech-
nology, Massachusetts, USA). Then, the membranes
were washed with PBS three times and incubated
with horseradish peroxidase-labeled secondary anti-
body (Beyotime Biotechnology, Shanghai, China). The
ChemiluMinescence Detection System was used to
measure protein expression.

2.4. CCK8 assay

Cell proliferation was measured by cell counting kit-
8 assay (CCK-8, Beyotime Biotechnology, China) ac-
cording to the manufacturer’s instructions. Briefly, can-
cer cells were seeded into 96-well plate. The absorbance
was detected by Benchmark PlusTM microplate spec-
trometer (Bio-Rad Laboratories Inc., USA).
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2.5. Colony formation assay

Breast cancer cells were seeded in 6-well plates and
cultured for 10 days. Cell colonies were fixed in 10%
ethanol for 30 minutes and stained with crystal violet
(Beyotime Biotechnology, Shanghai, China) for 5 min-
utes. Cell colonies were imaged, counted and analyzed
by Image J.

2.6. Scratch migration assay

Breast cancer cells were cultured in 6-well plates.
The wound healing assay was performed using serum-
free medium after transfection for 48 hours. The cells
were cultured at 37◦C in 5% CO2 incubators, and pho-
tographs were taken at 0, 24, and 48 hours.

2.7. Establishment tumor model in nude mice

Nude mice were purchased from Cavenslasales
(SCXK-SU: 2021-0013, Changzhou, China). All 15
male mice were approximately 6 weeks. Food, drink-
ing water and bedding were sterilized by high pressure
and refreshed every four days. The cells were divided
into three groups, including MCF-7 cells (blank con-
trol group), MCF-7 cells transfected with nonspecific
siRNA for 24 hours (nonspecific siRNA transfection
group) and MCF7 cells transfected with HNRNPA2B1
shRNA for 24 hours (HNRNPA2B1 shRNA transfec-
tion group). Each mouse was injected with 0.1 ml of
cell suspension (5 × 107 cells/ml) in the inguinal re-
gion, and the viability of the cells was more than 95%.
All animal procedures followed the Guide for the Care
and Use of Laboratory Animals and were approved by
the Institutional Animal Care and Use Committee of
Nanjing Medical University.

2.8. Patient information

Tissue samples (35 pairs of breast cancer tissues and
adjacent tissues) and serum samples (from 14 healthy
control subjects, 15 benign breast tumor patients and 23
breast cancer patients) were obtained from the affiliated
Changzhou Second People’s Hospital of Nanjing Med-
ical University. The ethical committees of the Affiliated
Changzhou Second People’s Hospital of Nanjing Med-
ical University approved this study (Ethics Committee
Approval Number, 2019KY028-1) and conformed to
the guidelines of the Helsinki Declaration (2014).

RNA-sequencing data and patient clinical informa-
tion were collected from the TCGA data repository

(https://portal.gdc.cancer.gov/repository, accessed on
26 May 2022), involving 1091 BRCA samples and
113 normal samples (workflow type: HTSeq-TPM).
Features such as age, TNM classification, pathologic
stage, histological type, PR status, ER status, HER2
status, Prediction Analysis of Microarray 50 (PAM50),
menopause status and radiation therapy were included,
and other missing or uncertain features were removed.
For further verification, we downloaded the gene ex-
pression profiles of GSE10810 and GSE42568 from the
Gene Expression Omnibus (GEO) database and ana-
lyzed the expression of HNRNPA2B1 in BRCA tissues
and normal tissues.

2.9. Enrichment and correlation analyses

Pearson correlation analysis of HNRNPA2B1 and
other genes was performed via TCGA BRCA data. En-
richment analysis was performed from the MSigDB
database in cluster Profiler R software package 3.6.3
with the following parameters: nPerm = 5,000, minGS-
Size = 10, maxGSSize = 500, P .adj < 0.05 and FDR
< 0.25. We selected the top 300 genes positively associ-
ated with HNRNPA2B1 for enrichment analysis. Gene
Ontology (GO) analysis by the Enrich GO function in
the cluster Profiler R software package 3.6.3.

2.10. Immune cell infiltration

We used ssGSEA (single-sample GSEA) and Spear-
man rank correlation analysis to estimate immune cell
infiltration scores. Briefly, BRCA samples were divided
into two groups according to the median HNRNPA2B1
expression (high vs. low level), and immune cell in-
filtration levels were compared. Chord pictures using
the circlize R software package were also tested by
Spearman rank correlation analysis.

2.11. Construction of the PPI network

The HNRNPA2B1-related PPI network was estab-
lished via the Search Tool for the Retrieval of Interact-
ing Genes/Proteins (STRING) database (https://string-
db.org/) to explore the association between HNRNPA
2B1 and other genes at the protein level. A minimum
needed interaction score > 0.4 was promised.

2.12. Statistical analyses

Data are expressed as the means ± standard de-
viations. Data were analyzed and imaged by Graph-
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Pad Prism 8.0.1. All statistical analyses were per-
formed with R (version 3.6.3), and the expression of
HNRNPA2B1 between BRCA and normal groups was
performed by Wilcoxon rank sum tests, and Wilcoxon
signed-rank tests. The association with HNRNPA2B1
expression and patient characteristics was determined
via the Wilcoxon signed-rank test or KruskalWallis test
and logistic regression. The association with the ex-
pression of HNRNPA2B1 and survival outcome along
with characteristics was carried out by Kaplan Meier
and single gene logistics regression.

3. Results

3.1. HNRNPA2B1 was highly expressed in breast
cancer

To investigate the role of HNRNPA2B1 in breast
cancer, we collected 35 breast cancer specimens and
adjacent normal tissues. We performed RT-qPCR to
measure expression and the data showed that compared
with adjacent normal tissues, the expression of HN-
RNPA2B1 in breast cancer tissue was significantly in-
creased (Fig. 1A). And then, HNRNPA2B1 expression
in peripheral blood serum of 23 patients with breast
cancer were significantly increased compared with in
peripheral blood serum of 14 serum healthy volun-
teers, 15 benign breast tumor patients (Fig. 1B). Fur-
thermore, HNRNPA2B1 expression was significantly
elevated in BRCA tissues compared with normal tissues
via Wilcoxon rank sum test (Fig. 1C). In addition, the
expression of HNRNPA2B1 was significantly increased
in BRCA tissues compared with paired normal tissues
(Fig. 1D). Consistently, the expression of HNRNPA2B1
was higher than that in normal tissues in GSE10810
and GSE42568 via the GEO database (Fig. 1E, 1F).
The results showed that HNRNPA2B1 was highly ex-
pressed and played an important role in breast cancer
progression.

3.2. Silencing HNRNPA2B1 expression inhibited cell
proliferation and migration in breast cancer

To explore the function of HNRNPA2B1 in breast
cancer, we silenced HNRNPA2B1 expression by in-
terfering with HNRNPA2B1 shRNA in breast cancer
cells. We observed that interfering with HNRNPA2B1
expression significantly inhibited cell proliferation in
MDA-MB-231 (Fig. 2A) and MCF-7 cells (Fig. 2B)
via CCK-8 assays and colony forming assays in breast

cancer (Fig. 2C–2D). Then, we found that silencing
HNRNPA2B1 expression inhibited cell migration via
scratch assays in breast cancer (Fig. 2E–2G). The data
suggested that HNRNPA2B1 induced cell proliferation
and migration in breast cancer.

3.3. HNRNPA2B1 induced breast tumor growth in vivo

To further investigate the function of HNRNPA2B1
during breast cancer progression, HNRNPA2B1-silenced
MCF-7 cells treated with HNRNPA2B1 shRNA were
collected and subcutaneously injected into nude mice.
We observed that compared with the control group,
the tumor mass was significantly smaller in the HN-
RNPA2B1 shRNA group (Fig. 3A), and the trend of
tumor growth in the HNRNPA2B1 shRNA group was
slow, but the difference was not statistically signifi-
cant (Fig. 3B). In addition, the data showed that the
average tumor weight was significantly lower in the
HNRNPA2B1 shRNA group than in the control group
(Fig. 3C). Moreover, we found that the expression
of HNRNPA2B1 decreased significantly in the HN-
RNPA2B1 shRNA group compared with the control
group (Fig. 3D–E). The results demonstrated that HN-
RNPA2B1 induced tumor growth in breast cancer.

3.4. HNRNPA2B1 was associated with
clinicopathological characteristics in breast
cancer

To evaluate the characteristics of HNRNPA2B1 in
breast cancer patients, we used the TCGA database to
analyze the association of HNRNPA2B1 and charac-
teristics in breast cancer patients. We found that the
expression of HNRNPA2B1 in breast cancer patients
aged less than or equal to 60 years old was significantly
higher than that in breast cancer patients aged over
60 years old (Fig. 4A). In addition, the data showed
that the expression of HNRNPA2B1 was associated
with menopause status (Pre vs Peri&Post, Fig. 4B),
Her2 status (negative vs. Positive, Fig. 4C), T stage (T1
vs. T2/T3/T4, Fig. 4D), pathologic stage (Stage I vs.
Stage II/Stage III/Stage IV, Fig. 4E), PAM50 (LumA vs.
LumB, Fig. 4F) and histological type (infiltrating ductal
carcinoma vs. infiltrating lobular carcinoma, Fig. 4G).
Moreover, we performed logistic regression to analyze
HNRNPA2B1 expression and clinicopathological char-
acteristics for risk factors in BRCA patients. The data
showed that HNRNPA2B1 expression with age (OR =
0.739, p = 0.013), T stage (OR = 1.608, p < 0.001),
pathologic stage (OR = 1.595, p = 0.005), histolog-
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Fig. 1. Expression of HNRNPA2B1 in breast cancer. (A) HNRNPA2B1 expression in 35 primary breast cancer tissues and adjacent normal tissues
was analyzed through RTqPCR. (B) HNRNPA2B1 expression in the serum of 14 healthy volunteers, 15 benign breast tumor patients and 23
breast cancer patients. (C) The expression of HNRNPA2B1 in BRCA compared by the Wilcoxon rank sum test (unpaired, P < 0.001). (D) The
expression of HNRNPA2B1 compared by Wilcoxon signed rank test (paired, P < 0.001). (E) The expression of HNRNPA2B1 in GSE10810. (F)
The expression of HNRNPA2B1 in GSE 42568.
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Fig. 2. HNRNPA2B1 induced cell proliferation and migration in breast cancer cells. (A) CCK-8 assays in MDA-MB-231 cells. (B) CCK8 assays
in MCF-7 cells. (C) Colony formation assay in MDA-MB-231 and MCF-7 cells. (D) Bar chart of the colony formation assay. (E) Scratch assay in
MDA-MB-231 and MCF-7 cells. (F) A bar chart of the scratch assay in MDA-MB-231 cells. (G) A bar chart of the scratch assay in MCF-7 cells.
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Fig. 3. HNRNPA2B1 induced breast tumor growth in vivo. (A) Images of breast tumors cultivated in nude mice. (B) Tumor growth curves of nude
mice. (C) Tumor weight statistics. (D) Relative HNRNPA2B1 mRNA expression in breast cancer tissues detected by RTqPCR. (E) HNRNPA2B1
protein expression in breast cancer tissues detected by western blot.

ical type (OR = 0.594, p = 0.001), PAM50 (LumB
vs. LumA) (OR = 3.150, p < 0.001), and menopausal
status (OR = 0.749, p = 0.044), were associated with
risk factor in BRCA patients (Fig. 4H).

3.5. HNRNPA2B1 was associated with the prognosis
of breast cancer patients

To demonstrate the effect of HNRNPA2B1 on the
prognosis of breast cancer patients, KaplanMeier anal-
ysis (http://kmplot.com/analysis/) was performed. The
data showed that the overall survival (OS) of pa-
tients with high expression of HRNRPA2B1 was worse
than that of patients with low expression of HRN-
RPA2B1, and the difference was not statistically sig-
nificant (Fig. 5A). The relapse-free survival (RFS) of
patients with high expression of HRNRPA2B1 was
worse than that of patients with low expression of HRN-

RPA2B1 (Fig. 5B). In addition, the distant metastasis-
free survival (DMFS) of patients with high expression
of HRNRPA2B1 was worse than that of patients with
low expression of HRNRPA2B1 (Fig. 5C). Moreover,
the post-progression survival (PPS) of patients with
high expression of HRNRPA2B1 was worse than that of
patients with low expression of HRNRPA2B1 (Fig. 5D).
The results suggested that HNRNPA2B1 was associated
with prognosis and acted as potential molecular marker
of breast cancer patients.

3.6. HNRNPA2B1 accelerated immune cell infiltration
in BRCA

To investigate the potential roles of HNRNPA2B1 in
BRCA carcinogenesis, we selected the positively as-
sociated with the expression of HNRNPA2B1 for en-
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Fig. 4. HNRNPA2B1 was associated with characteristics in breast cancer. (A) The expression of HNRNPA2B1 in breast cancer patients was
associated with (A) age, (B) menopause status, (C) Her2 status, (D) T stage, (E) pathologic stage, (F) PAM50, (G) histological type, and (H)
relationship between HNRNPA2B1 and characteristics using logistic regression.

richment analysis via TCGA data (Fig. 6A). Then, we
mapped the HNRNPA2B1 co-expression pattern by cal-
culating the Pearson correlation coefficients of the ex-
pression value with the target mRNA and chosed sig-
nificantly different target mRNAs to conduct GO anal-
yses. GO analysis was performed from three functional
domains: biological process (Fig. 6B), cellular compo-
nent (Fig. 6C), and molecular function (Fig. 6D), which
revealed that HNRNPA2B1 was associated mainly with
RNA processing and modification pathways, including
RNA splicing and mRNA splicing. In addition, we ana-
lyzed immune cell infiltration in BRCA patients via the
TCGA database. The infiltration scores of Th2 cells and
T helper cells were higher in the high HNRNPA2B1
expression cohort than in the low HNRNPA2B1 expres-

sion cohort (Fig. 6E). The expression of HNRNPA2B1
was significantly positively correlated with Th2 cell and
T helper cell infiltration (Fig. 6F), suggesting that high
HNRNPA2B1 expression promoted Th2 cell accumula-
tion in BRCA. Consistent with the Th1/Th2 equilibrium
drift theory, the Th2-type immune response was dom-
inant and led to the suppression of Th1 cell-mediated
cellular immunity, which may be one of the mecha-
nisms of immune escape of tumor cells promoting the
occurrence or metastasis in breast cancer tissues.

4. Discussion

Breast cancer is one of the most common malignant
tumors and the leading cause of cancer-related deaths
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Fig. 5. Association between HNRNPA2B1 expression level and survival. Relationship between HNRNPA2B1 expression level and patient survival
in TCGA tumors using KaplanMeier Plotter, including (A) overall survival (OS), (B) relapse-free survival (RFS), (C) distant metastasis-free
survival (DMFS), and (D) postprogression survival (PPS).

among women worldwide. While there has been no sig-
nificant progress in breast cancer surgical treatment in
recent years, the number of new cases of breast cancer
surpassed that of lung cancer in 2020 [1]. Considering
the drug resistance and side effects of chemotherapy
drugs, the application of endocrine and molecular tar-
geted therapy in early diagnosis makes sense. It is es-
sential to customize individualized, precise and inte-
grated treatments to improve the survival rate of breast
cancer patients [14].

In this study, we found that the expression of HN-
RNPA2B1 was significantly elevated in breast can-

cer using the TCGA database and clinical specimens.
Kaplan-Meier survival curve analysis revealed that
BRCA patients with high expression of HNRNPA2B1
tend to have worse prognosis. The data showed that the
expression of HNRNPA2B1 was higher in situ than in
adjacent tissues via breast cancer clinical specimens.
Similarly, the expression of HNRNPA2B1 was elevated
in the serum of patients with breast cancer. In addi-
tion, interference with HNRNPA2B1 expression sig-
nificantly inhibited cell proliferation and migration in
breast cancer. In summary, HNRNPA2B1 may play a
pathogenic role in breast cancer progression, acting on
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Fig. 6. Correlation and enrichment analysis of HNRNPA2B1 in BRCA. (A) Heatmap of the top 50 genes most positively associated with
HNRNPA2B1. The upper part shows the expression of HNRNPA2B1, and the lower part shows the expression of the top 50 genes after Z score
transformation (∗∗∗: P < 0.001). The top 300 genes that were most positively associated with HNRNPA2B1 participated in the top 20 Significant
Gene Ontology terms, including (B) biological processes, (C) cell component, and (D) molecular function. (E) The infiltration level of immune
cells in BRCA patients in TCGA. (F) The correlation between the HNRNPA2B1 expression level and the immune cell infiltration levels. The color
and depth of the bands represent the magnitude of the correlation coefficient. Red indicates a positive correlation, and blue indicates a negative
correlation.

tumor cells, oncogene signaling pathways and tumor-
infiltrating immune cells comprehensively.

HNRNPA2B1 has been reported to play regula-
tory roles in various kinds of human cancers in re-
cent years [15]. In multiple myeloma (MM), for exam-
ple, HNRNPA2B1 was elevated and negatively corre-
lated with favorable prognosis. The depletion of HN-
RNPA2B1 in MM cells inhibited cell proliferation and
induced apoptosis, while the overexpression of HN-
RNPA2B1 promoted cell proliferation in vitro and
in vivo [16]. Knockdown of hnRNPA2B1 attenuated
H19-induced migration and invasion in colorectal can-
cer (CRC) cells [17]. HNRNPA2B1 also functions as
an oncogenic factor in promoting esophageal cancer
(ESCA) progression via upregulation of the fatty acid
synthesis enzymes ACLY and ACC1 [18]. A high ex-
pression level of HNRNPA2B1 was observed in 16

types of tumor tissues compared with normal tissues
by data mining using TCGA datasets, suggesting that
HNRNPA2B1 was closely related to the tumorigenic-
ity of cancer cells and may be a promising prognostic
biomarker and therapeutic target for human cancers.

RNA-binding proteins (RBPs) mainly participate in
transcriptional and posttranscriptional events in tumor
progression [19]. HNRNPA2B1, an important mem-
ber of BNPs, regulates mRNA processing of specific
gene sets [20]. Different downstream targets (SATA3,
ERK1/2, PKM2/PKM1, BIRC5, COX-2, AXL, KRAS,
PI3K/AKT, ACLY/ACC1, Lin28B, for instance) are
recruited by hnRNPA2B1 in biological processes in-
volving proliferation, migration, and apoptosis [20,21,
22,23,24]. The association between downstream genes
of hnRNPA2B1 in different tumor microenvironments,
such as SATA3 and ERK1/2, in breast cancer [25].
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In our study, the results showed that HNRNPA2B1
induced cell proliferation in breast cancer via RNA pro-
cessing and modification pathways. Furthermore, stro-
mal cells in the tumor microenvironment, especially
immune cells, were essential elements that profoundly
impacted the regulation of the malignant behaviors of
tumor cells. Studies have proven that immune cells have
clinical significance in predicting the prognosis and
treatment outcome of cancer patients. Furthermore, the
expression of immune infiltration was increased, which
mainly induced angiogenesis genes, the high prolifer-
ation rate and Th2 cell deviation. It has been reported
that Th1/Th2 balance bias contributes to breast can-
cer progression [26]. The expression of HNRNPA2B1
was positively associated with Th2 cells in prostate
cancer [27].

5. Conclusion

In summary, our present study indicated that the ex-
pression of HNRNPA2B1 was significantly higher in
human breast cancer tissues than in paracancerous tis-
sues and that silenced HNRNPA2B1 expression inhib-
ited cell proliferation and tumor growth in breast can-
cer. Moreover, the expression of HNRNPA2B1 was as-
sociated with characteristics and prognosis in breast
cancer patients and immune cell infiltration in BRCA.
Our findings indicated that HNRNPA2B1 could be a
molecular targeting site and biomarker in breast cancer.
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