MiRNA-153 attenuates progression of non-small cell lung cancer
through targeting positive regulatory/SET domain 2
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Abstract

Background: To explore whether micro ribonucleic acid (miR)-153 regulates positive regulatory/SET domain 2 (PRDM2) in a
targeted manner and affects the proliferation and apoptosis of non-small cell lung cancer (NSCLC) A549 cells.

Methodology: The expressions of miR-153 and PRDM2 in NSCLC tissues and A549 cells were detected by quantitative re-
al-time polymerase chain reaction (qQRT-PCR). TargetScan was utilized to predict miR-153 target genes. Methyl thiazolyl tetra-
zolium (MTT) and terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) assays were carried out to study the
cell proliferation and apoptosis. Western blotting was performed to examine the changes in the proteins in the Janus kinase-sig-
nal transducer and activator of transcription (JAK/STAT) signaling pathway following the miR-153 overexpression.

Results: The expression of miR-153 was decreased and that of PRDM?2 was increased in NSCLC tissues and cells. Target genes
regulated by miR-153 participated in self-vascular development, miRNA metabolic process and the Wnt signaling pathway. The
overexpression of miR-153 led to an obvious reduction in the proliferation ability of A549 cells, a notable increase in apoptotic
cells, and significant decreases in phosphorylated (p)-JAK2 and p-STAT3 proteins. Dual-luciferase reporter gene assay revealed
that miR-153 could directly modulate the expression level of PRDM2.

Conclusion: MiR-153 directly targets PRDM2 and affects A549 cell proliferation and apoptosis through the JAK/STAT path-
way.
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Introduction

Lung cancer is the major cause of cancer-related deaths
globally, accounting for 18.4% of the total number of
cancer-related deaths, and there are about 2.5 million new
cases and 1.5 million deaths each year'?. Lung cancer can
be divided into two main histological types, namely, small
cell lung cancer (SCLC) and non-small cell lung cancer
(NSCLC), and the latter is the most common. NSCLC
mainly has two pathological subtypes, namely, adeno-
carcinoma (ADC) and squamous cell carcinoma (SCC)’.
Most NSCLC patients are diagnosed with the disease in
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the advanced stage, and the overall five-year survival rate
is only 14-17% owing to the low detection rate of eatly
lung cancer and poor therapeutic effect of advanced lung
cancer’. Therefore, it is very necessary to fully understand
the molecular and cytological processes of NSCLC and
to detect NSCLC eatly for reducing the mortality rate of
the disease’.

Over 90% of the genes in the mammalian genome are
transcribed positively, but only a relatively small frac-
tion of genes are responsible for translation, and a large
proportion of genes participate in the synthesis of reg-
ulatory factors, including non-coding ribonucleic acids
(ncRNAs)*". Micro RNAs (miRNAs), short single-strand-
ed ncRNAs (with a length of about 22 nucleotides), bind
to complementary sites in target messenger RNAs (mR-
NAs) on RNA-induced silencing complexes (RISCs) and
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induce mRNA degradation, so as to negatively modulate
gene expression or inhibit translation®. In the past few
decades, extensive research has been conducted for the
biogenesis and biological effects of miRNAs’. Previous
studies have manifested that miRNNAs exert vital effects
in the development of mammals, and their dysregulation
can lead to diverse human diseases, including malignant
tumors'. Therefore, miRNAs are widely involved in sev-
eral events of cancer progression, such as proliferation,
metastasis, chemical resistance, and epithelial-mesenchy-
mal transition (EMT)""*. According to the inhibition of
different target genes, miRNAs can act as carcinogenic
or cancer suppressor genes, and the functions of some
miRNAs in cancer inhibition and promotion are contro-
versial'*'’. Dysregulation of miR-153 has recently been
observed in multiple common human cancers, and it acts
as a carcinogenic gene'"'® 19,20
in different types of cancers. It has been determined by
previous studies that the miR-153 expression is signifi-
cantly reduced in NSCLC tissues”, and influences the
migration and invasion of human NSCLC by targeting
ADAM192%,

Oor a cancer suppressor gene

MiR-153 is a miRNA that has been found to play a role
in cancer. Its expression has been reported to be down-
regulated in several types of human cancers, including
NSCLC*?*, The functions of miR-153 in cancer have
been found to be context-dependent, with some studies
reporting it as a tumor suppressor while others suggest it
may act as an oncogene. For example, miR-153 has been
shown to suppress the proliferation and invasion of he-
patocellular carcinoma cells, while promoting apoptosis
in colorectal cancer cells. Conversely, miR-153 has also
been found to promote the proliferation and invasion of
cervical cancer cells. In NSCLC, miR-153 has been shown
to be significantly downregulated in tumor tissues com-
pared to adjacent non-tumor tissues, and its expression
has been shown to correlate with poor prognosis. Pre-
vious studies have also suggested that miR-153 may be
involved in regulating NSCLC cell migration and invasion
by targeting ADAM19. However, the specific molecular
mechanisms underlying the role of miR-153 in NSCLC
remain largely unknown®.

Positive regulatory/SET domain 2 (PRDM2) belongs to
the PRDM gene family, which is a subfamily of Krup-
pel-like zinc finger gene products, with 19 members
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2627 Tocated at chromosome

currently in human beings
1p306 that is easily modified by deletion and modification,
PRDM?2 plays a variety of roles in numerous human ma-
lignant tumorts, such as neuroblastoma®, hepatocellular
tumor®, colorectal cancer”, ovary cancer’ and breast
cancer. As is known to all, the Janus activated kinase
(JAK) signaling pathway and the signal transduction and
transcriptional activator (STAT) signaling pathway exert
crucial effects in modulating cell apoptosis, embryonic
development, liver regeneration, glycolysis, inflammatory
responses, EMT and angiogenesis™. Continuously acti-
vating JAK/STAT in diverse tumor cells can facilitate the
malignant transformation of tumors™. In NSCLC, the
phosphorylation of STAT activated by JAK takes up 22-
65%, so the JAK/STAT signaling pathway is the piv-
otal regulator of NSCLCY. Although miR-153 has been
confirmed to be related to NSCLC, there are no reports
indicating whether miR-153 participates in the pathogen-
esis of NSCLC through the JAK/STAT signaling path-

way.

This study aims to explore the expression level of miR-
153 in human NSCLC tissues and cells as well as the effect
and mechanism of miR-153 on A549 cell proliferation
and apoptosis through the JAK/STAT signaling pathway.

Patients and methods

Human NSCLC tissue samples

A total of 65 patients definitely diagnosed with NSCLC
in our hospital were collected. Immediately after surgi-
cal resection, NSCLC tissue samples and adjacent nor-
mal tissue (control tissue) samples were obtained from
patients and then stored in a refrigerator at -80°C for sub-
sequent experiments. The inclusion criteria for this study
were patients with a definite diagnosis of NSCLC, con-
firmed by pathological examination, and who underwent
surgical resection in our hospital. Patients who provided
written informed consent were also included. The exclu-
sion criteria were patients who received chemotherapy or
radiotherapy before surgery, patients with other malig-
nancies or severe comorbidities, and patients who refused
to participate in the study. Additionally, patients who had
incomplete medical records or tissue specimens that were
unsuitable for analysis were also excluded. This study was
approved by the Ethics Committee of our hospital and
the written informed consent was obtained from all pa-
tients.
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Target gene prediction and analysis

Target gene prediction is a crucial step in miRNA research
to understand their biological functions. In this study, the
online tool TargetScan was employed to predict the tar-
get genes of miR-153. TargetScan is a widely used algo-
rithm that predicts the potential target genes of miRNAs
based on sequence complementarity between the miRNA
seed region and the 3'UTR of the mRNA. The predict-
ed target genes were then analysed using Metascape, a
comprehensive web-based tool for gene annotation and
analysis. Metascape provides a variety of functional en-
richment and pathway analysis tools to interpret large-
scale gene lists, including Gene Ontology (GO) analysis,
Kyoto Encyclopedia of Genes and Genomes (KEGG)
pathway analysis, and protein-protein interaction (PPI)
network analysis. By analysing the predicted target genes
of miR-153 using Metascape, we aimed to gain insight
into the potential biological processes and pathways in
which miR-153 may be involved.

Cell culture

Human normal gastric mucosa BEAS-2B cell line and hu-
man NSCLC A549 cell line were purchased from Shang-
hai Institute of Biochemistry and Cell Biology, Chinese
Academy of Sciences (Shanghai, China) and cultured in
dulbecco’s modified eagle medium (DMEM) (Invitrogen,
Carlsbad, CA, USA) containing 10% fetal bovine serum
(FBS) (Gibco, Rockville, MD, USA) and 1% penicillin/
streptomycin solution in an incubator with 5% CO, at
37°C.

Cell transfection
In this study, A549 cells were selected as the cell model,

which were maintained in RPMI-1640 medium supple-
mented with 10% fetal bovine serum (FBS) and 1% pen-
icillin/streptomycin in a humidified atmosphere with 5%
CO2 at 37°C. Before transfection, the cells were seeded
in 24-well plates at a density of 5X1074 cells per well
and allowed to adhere for 24 h. The miRNA transfec-
tion reagent was used according to the manufacturer's
instructions. Briefly, 100 nM of miR-153 mimic and miR-
NC were diluted in Opti-MEM medium, and then added
to the cells along with the transfection reagent. After 24
h of transfection, total RNAs were extracted from the
collected cells using TRIzol reagent following the man-
ufacturer's protocol. The expression level of miR-153
was measured by quantitative real-time PCR (qRT-PCR).
Additionally, 48 h after transfection, total proteins were
extracted from the collected cells using RIPA buffer for
subsequent analysis of protein expression by western

blot.

Quantitative real-time polymerase chain reaction
(qRT-PCR)

TRIzol reagent was utilized to extract total RNAs. Com-
plementary deoxyribose nucleic acid (cDNA) synthesis
was performed using the TagMan MicroRNA Array kit
(Applied Biosystems, Foster City, CA, USA). Then qRT-
PCR was performed using primers. U6 was used as an en-
dogenous control to standardize the expression of miR-
153, while GAPDH was used as an internal reference to
standardize the expression of PRDM2. Finally, all relative
expression levels were measured by the 2-AACt method.
Primers were shown in Table 1.

Table 1: Primer sequences

Index Forward primer sequence (5'-3") Reverse primer sequence (5'-3")
GAPDH GGAGCGAGATCCCTCCAAAAT GGCTGTTGTCATACTTCTCATGG
U6 CCCTTCGGGGACATCCGATA TTTGTGCGTGTCATCATTTG
MiR-153  ACACTCCAGCTGGGTTGCATAGTCACAAA CAGTGCGTGTCGCGTGGAGT
PRDM2 CCTCAAGTAGGTTTAAGAGGCG GGTGAGTCGCTGTGACTTTCTA

Immunohistochemistry (IHC)

SCLC tumor tissues were fixed in 10% formalin buffer
and treated using a paraffin tissue processor. Then the
tissue sections were subjected to IHC to evaluate the ex-
pression of PRDM2 in tumor tissues. After paraffin re-
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moval and fluid replacement, the sections were incubated
in 3% H202 to block endogenous peroxidase in them
and washed by phosphate-buffered saline (PBS) contain-
ing 0.05 mol/L EDTA (ethylenediaminetetraacetic acid)
and by 4% paraformaldehyde in sequence. After that, the
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tissues were sealed in a blocking buffer for 1 h. Next, in
the presence of 10% rabbit serum, 5 um sections were
incubated with anti-PRDM2 antibody (Santa Cruz, San-
ta Cruz, CA, USA) at room temperature overnight. Fol-
lowing washing, the sections were incubated with horse
radish peroxidase (HRP)-conjugated IgG secondary an-
tibody for 1 h. At last, glass slides were counterstained
with hematoxylin to stain nuclei and examined under an
optical microscope (Olympus, Tokyo, Japan).

Methyl thiazolyl tetrazolium (MTT) assay

Cell proliferation was estimated by MTT (Sigma-Aldrich,
St. Louis, MO, USA) according to the manufacturer's
scheme. Briefly, A549 cells were inoculated into 96-well
plates, and each group of cells was incubated with MTT
solution (5 mg/mlL) diluted with 50 pL. of PBS at 37°C
for 4 h on the 1%, 27, 34 4" and 5" day after transfection,
respectively. After the removal of the cell supernatant, the
reaction was terminated by adding 200 pL. of dimethyl
sulfoxide (DMSO) (Sigma-Aldrich, St. Louis, MO, USA).
Ultimately, the optical density at 595 nm (OD, ) was read
using a microplate reader (Bio-Rad, Hercules, CA, USA).

Terminal deoxynucleotidyl transferase dUTP nick
end labeling (TUNEL) assay

A549 cells were fixed with formaldehyde and washed by
PBS for 3 times. Thereafter, the cells were permeabilized
in 1% Tritonx-100 at room temperature and reacted with
TdT reaction solution, followed by color development.
Lastly, A549 cells were observed under the microscope,
and TUNEL" cells were counted (https://www.biolife-
sas.org/EN/home).

Western blotting analysis of proteins

Radioimmunoprecipitation assay (RIPA) lysis buffer (Be-
yotime, Shanghai, China) was utilized to extract cell pro-
teins. The same quantity of proteins (30 ug) were subject-
ed to 10% sodium dodecyl sulphate-polyacrylamide gel
electrophoresis (SDS-PAGE) and then transferred onto
a polyvinylidene fluoride (PVDF) membrane (Millipore,
Billerica, MA, USA). The membrane was sealed with 5%
skim milk diluted with tris buffered saline-tween (TBST)
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for 1 h and incubated with antibodies against JAK2
(1:1000), phosphorylated (p)-JAK2 (1:2000), STAT3
(1:1000) and p-STAT3 (1:2000) at 4°C. The next day, the
membrane was incubated with HRP-conjugated second-
ary antibody (1:2000). At last, enhanced chemilumines-
cence (ECL)-Plus detection reagent was applied to de-
tect protein expression signals, with B-actin as an internal
control.

Statistical analysis

The statistical analysis was performed using IBM SPSS
22.0 software (IBM, Armonk, NY, USA). Continuous
variables were presented as mean * standard devia-
tion (SD). The comparison of continuous variables be-
tween two groups was performed using the independent
two-sample t-test. Additionally, a correlation analysis was
performed to determine the relationship between miR-
153 and PRDM2 expression. Furthermore, a dual-lucif-
erase reporter gene assay was conducted to verify the reg-
ulatory relationship between miR-153 and PRDM2. All
experiments were performed in triplicate, and the results
were presented as mean £ SD. A p-value less than 0.05
was considered statistically significant.

Results

MiR-153 expression was reduced in NSCLC tissues
and cells

MiR-153 expression levels were measured using quanti-
tative reverse transcription PCR (qRT-PCR) analysis. For
the comparison of miR-153 expression in NSCLC tissues
and control tissues, a paired t-test was used, and the re-
sults showed a significant decrease in miR-153 expression
in NSCLC tissues compared to control tissues (P<0.01,
Figure 1A). For the analysis of miR-153 expression in
A549 cells, an unpaired t-test was used, and the results
showed a significant decrease in miR-153 expression in
A549 cells compared to the negative control (P<0.01,
Figure 1B). These results suggest that miR-153 expres-
sion is downregulated in NSCLC tissues and cells, which
may indicate its potential role in the development and
progression of NSCLC.
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Figure 1: QRT-PCR revealed that the miR-153 expression was reduced in NSCLC tissues and cells. (A) Differential expression
of miR-153 in NSCLC tissues and control tissues. (B) Differential expression of miR-153 in A549 cells and BEAS-2B cells.
Note: Compared with that in control tissues, the expression of miR-153 in NSCLC tissues was decreased (**P<0.01). In com-
parison with that in BEAS-2B cells, the expression of miR-153 in A549 cells was decreased (**P<0.01).

Expression level of miR-153 and prognosis of NS-
CLC

The Kaplan-Meier survival analysis was performed using
the log-rank test to determine the significance of the dif-
ference between the survival curves of NSCLC patients
with low and high miR-153 expression. The overall sur-
vival rate was calculated and plotted against the follow-up
time. The statistical significance was set at P<0.05. The

survival analysis was performed using SPSS software ver-
sion 23.0. The results showed that the difference between
the survival curves was statistically significant (P=0.0256),
indicating that miR-153 may have a prognostic value in
NSCLC. The hazard ratio (HR) was also calculated to as-
sess the risk of death in patients with low miR-153 ex-
pression compared to those with high miR-153 expres-
sion (Figure 2).
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Figure 2: Kaplan-Meier survival analysis of miR-53 expression in NSCLC patients.

MiR-153 target gene prediction and enrichment
analysis

TargetScan was utilized to predict miR-153 target genes,
and 18806 target genes were obtained. PRDM2 was in the
target gene list of miR-153. Then the target gene set of
miR-153 was uploaded to the online tool Metascape for
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enrichment analysis. A series of biological processes and
pathways involving target genes were obtained, which
covered many categories, including histone modification,
transmembrane transport and membrane protein regula-
tion (Figure 3).
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Figure 3: Statistics of GO entries enriched with miR-153 target genes. Note:
Abscissa: -10g10 (P), i.e., P=the negative value of the logarithm of 10.

PRDM2 expression was raised in NSCLC tissues
and cells

In order to identify the PRDM2 expression in NSCLC
tissues and cells, qRT-PCR and IHC were performed.
QRT-PCR results manifested that the mRNA expression

-
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of PRDM2 was increased in NSCLC tissues (P<0.01,
Figure 4A) and A549 cells (P<0.01, Figure 4B). Accord-

ing to IHC results, the protein expression of PRDM2
rose in NSCLC tissues (P<0.05).
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Figure 4: PRDM2 mRINA expression was raised in NSCLC tissues and A549 cells. Note: PRDM2 expression in NSCLC tissues
(A) and A549 cells (B) was markedly increased compared with that in control tissues and BEAS-2B cells (**P<0.01).

Changes in the proliferation and apoptosis of A549
cells after overexpression of miR-153

The expression of miR-153 was examined via qRT-PCR
after A549 cells were transfected with miR-153 mimic.
The results demonstrated that the expression of miR-153
in miR-153 mimic group was distinctly higher than that
in miR-NC group (P<0.01, Figure 5). After the overex-

pression of miR-153, the changes in the proliferation
and apoptosis of A549 cells were measured via MTT
and TUNEL assays. It was found that compared with
miR-NC group, miR-153 mimic group exhibited an ev-
idently reduced cell proliferation rate (P<0.05, Figure 0),

and a significantly increased number of apoptotic cells
(P<0.05, Figure 7).
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Figure 5: MiR-153 mimic transfection resulted in the overexpression of miR-153 in A549 cells. Note: In comparison
with that in miR-NC group, the expression of miR-153 in miR-153 mimic group remarkably rose (**P<0.01).
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Figure 6: Overexpression of miR-153 inhibited the proliferation of A549 cells. Note: In contrast to that after transfection with
miR-NC, the proliferative activity was markedly reduced on the 3rd, 4th and 5th day after transfection with miR-153 mimic

(P<0.05).
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Figure 7: Overexpression of miR-153 facilitated the apoptosis of A549 cells. Statistics of the number of apoptotic cells. Note:
In contrast to that in miR-NC group, the number of apoptotic cells in miR-153 mimic group was obviously increased (*P<0.05).

Verification of the targeted relationship between
miR-153 and PRDM2 via dual-luciferase reporter
gene assay

Firstly, the expression of PRDM2 was detected via qPCR
after miR-153 overexpression, the results of which showed
that compared with that in cells transfected with miR-
NC, the mRNA level of PRDM2 prominently reduced
in A549 cells transfected with miR-153 mimic (P<0.01,
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Figure 8A). Then, to further confirm that PRDM2 is a
downstream target gene of miR-153, dual-luciferase re-
porter assay system was employed for detection, and it
was discovered that following miR-153 overexpression,
the transcriptional activity of PRDM2 in A549 cells was
correspondingly down-regulated (P<0.05, Figure 8B),
while the inhibitory effect of miR-153 disappeared after
the mutation of PRDM2 3'-untranslated regions (UTRs).

African Health Sciences, Vol 24 Issue 3, September 2024



A )
PRDM2 mRMNA

Z 104 e

;l.= o

S 0.5+

=

= G

=

S .44

-]

=

] o]

-9 . 2
mik-N mil-153 mimic

Luciferace reporter
1% 3 mik-NC miR-153 mimic
o 18
= =
= o
L]
2 L0
E
-
.= Ll
= -
E 0.5+ 7
£ /
= /
= no . .
PRDM2-WT FRDM2-MUT

Figure 8: MiR-153 modulated PRDM2 expression in a targeted manner. (A) Compared with that in cells transfected with
miR-NC, the mRNA level of PRDM2 prominently reduced in A549 cells (B) Transfected with miR-153 mimic following miR-
153 overexpression, the transcriptional activity of PRDM?2 in A549 cells was correspondingly down-regulated Note: *P<0.05,

*P<0.01.

Changes in the levels of proteins in the JAK/STAT
signaling pathway after miR-153 overexpression

Western blotting assay results illustrated that compared
with those in miR-NC group, the protein levels of p-JAK2
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and p-STAT3 in miR-153 mimic group were significant-
ly decreased (P<0.05, Figure 9), which suggests that the
overexpression of miR-153 can effectively down-regulate
the protein levels of p-JAK2 and p-STAT?3.
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Figure 9: Protein levels of p-JAK2 and p-STAT3 were decreased after miR-153 overexpression. (A) Protein electrophoresis re-

sults. (B) Gray value analysis of protein bands. Note: *P<(0.05.

Discussion

In this study, the regulatory effects of miR-153/PRDM2
on the activity and apoptosis of A549 cells were investi-
gated, and it was found that these processes were medi-
ated by the JAK/STAT signaling pathway. The expres-
sion levels of miR-153 and PRDM2 were measured in
NSCLC tissues and A549 cells, and it was observed that
miR-153 expression was decreased while PRDM2 expres-
sion was increased in these samples. However, in A549
cells with miR-153 overexpression, PRDM2 expression
was decreased, and a negative correlation was observed
between miR-153 expression and PRDM2 expression. A
dual-luciferase reporter gene assay was conducted to de-
termine the direct regulatory relationship between miR-
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153 and the target gene PRDM2. Additionally, the activity
and apoptosis induction of A549 cells following miR-153
overexpression were evaluated through MTT assay and
TUNEL analysis, respectively. The results showed that
the overexpression of miR-153 could suppress the activ-
ity of A549 cells and promote their apoptosis. This study
is the first to demonstrate that miR-153 regulates the ac-
tivity and apoptosis of NSCLC A549 cells by down-reg-
ulating PRDM2 and regulating the JAKK/STAT signaling
pathway.

According to a previous report, miRNAs are the most
widely studied class of ncRNAs, which can trigger trans-
lation inhibition by identifying specific target mRNA
sequences in the 3'-UTR in mammalian cells®. There-
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fore, miR-153 family can be used as a regulator of cell
life and death based on specific cell environment and its
targets. The differential expression of miR-153 in cancer
cells changes tumor progression. Kim et al.,”” found that
miR-153 is down-regulated in ovarian epithelial tumors
and is associated with the advanced clinical stage, which
contributes to EMT and tumor metastasis of human epi-
thelial cancer®. Up-regulation of miR-153 stimulates cell
proliferation by down-regulating PTEN, a tumor sup-
pressor gene, in human prostate cancer*'. Moreover, the
dysregulation of the JAK/STAT signaling pathway has
been found in various diseases, and its activity is regulated
by miRNAs*. For example, miR-155 is overexpressed in
breast cancer and down-regulates the repressor protein
SOCS1 to abnormally activate STAT3 signals®. JAK3 has
been identified as a novel direct target of miR-221-3p in
macrophages*. Although previous research has pointed
out that miR-153 is differentially expressed in NSCLC
tissues and exerts crucial effects in the development and
progression of NSCLC, there has been no in-depth ex-
ploration of its mechanism. In this study, the down-reg-
ulated miR-153 expression was detected in both NSCLC
tissues and A549 cells. In A549 cells, the overexpression
of miR-153 was indeed confirmed to inhibit cell prolifer-
ation and promote apoptosis, implying that the miR-153
overexpression exerts a protective effect in NSCLC tis-
sues. In addition, Metascape was employed to analyze the
function enrichment of the target genes of miR-153, so
as to comprehensively research their functions and path-
ways. It was discovered that its target genes might partic-
ipate in histone modification, transmembrane transport,
membrane protein regulation and other processes. The
above results provide a basis for further investigation of
the action mechanism of miR-153.

The differential expression of miR-153 in NSCLC tis-
sues has been reported for a long time, but no research
has pointed out that miR-153 performs its functions by
regulating the JAK/STAT signaling pathway. In this re-
search, the overexpression of miR-153 was detected to
inhibit the expression of its target gene PRDM2, inhib-
it the proliferation and promote the apoptosis of A549
cells by suppressing the activation of JAK2/STAT3
signaling pathway. Although the mechanism by which
miR-153 triggers changes in the JAK2/STAT3 signaling
pathway still needs further exploration, this research pro-
vides new insights for understanding the pathogenesis
of NSCLC. Besides, this research not only improves the
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regulation mechanism of miR-153 in NSCLC, but also
lays a foundation for further investigating the function
of the JAK/STAT signaling pathway. The present study
has several novel aspects. It is the first study to demon-
strate that miR-153 regulates the activity and apoptosis
of NSCLC cells by down-regulating PRDM2 and regu-
lating the JAK/STAT signaling pathway. The study also
provides new insights into the pathogenesis of NSCLC
by improving the understanding of the regulation mech-
anism of miR-153 in NSCLC and laying a foundation for
further investigation of the function of the JAK/STAT
signaling pathway. Additionally, the study uses Metascape
to analyze the function enrichment of the target genes of
miR-153, which provides a basis for further investigation
of the action mechanism of miR-153.

Conclusions

The findings of this study have important clinical impli-
cations for the diagnosis and treatment of NSCLC. The
differential expression of miR-153 in NSCLC tissues and
cells was found to be related to the prognosis of NS-
CLC patients. Therefore, miR-153 could be used as a po-
tential biomarker for the early diagnosis and prognosis
of NSCLC. In addition, the overexpression of miR-153
was found to inhibit the proliferation and promote the
apoptosis of A549 cells by suppressing the JAK2/STAT3
signaling pathway, suggesting that targeting miR-153 and
the JAK/STAT pathway may have therapeutic potential
for NSCLC treatment. These findings provide a prom-
ising direction for developing new therapeutic strategies
for NSCLC patients. However, further research is need-
ed to validate these findings in clinical trials and to ex-
plore the underlying molecular mechanisms of miR-153
in NSCLC. Overall, this study provides a foundation for
further understanding the pathogenesis and treatment of
NSCLC, and offers potential clinical benefits for NSCLC
patients.
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