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Abstract

MicroRNA (miRNA) is a class of endogenous non-coding and regulatory sin-
gle stranded small RNA molecules, about 18 - 24 nucleotides in length. More
than 800 miRNA coding genes have been identified in the human genome,
and about 113 target genes are predicted to be regulated, which distinguishes
it from most oligonucleotides and functional RNA degraded fragments. It is
involved in the regulation of cell proliferation, differentiation, apoptosis and
other cell activities. At the same time, it is abnormal in liver cancer, breast
cancer, glioma and other tumors, becoming a new biomarker, and partici-
pating in cancer differentiation, invasion and metastasis through the interac-
tion with multiple target genes, such as SATB1, NF-KB and 5-HT2B. Mir-448
is abnormally expressed in a variety of tumor cells, such as liver cancer and
non-small cell lung cancer. mirNA-448 may play a very important role in
tumors. In order to deepen the understanding of the role of mirNA-448 in
tumors, this paper reviews the research progress of the role of mirNA-448 in
tumors.
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1. Introduction

MicroRNA (miRNA) is a class of non-coding small RNA molecules consisting of
18 - 24 bases, which are processed by Dicer enzyme by 70 - 90 bases of sin-
gle-stranded RNA precursors with hairpin structure. By binding to target gene
mRNA 3’-UTR, miRNA inhibits the translation of target genes or degrades

them, thus inhibiting target gene expression [1]. Studies have shown that human
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miRNAs are usually located at fragile sites and genomic regions associated with
tumors [2]. A large number of studies have shown that miRNA is related to the
occurrence and development of various tumors, and is expected to become an
important indicator for tumor diagnosis, treatment and prognosis evaluation
[3]. Microrna-448 (Mir-448) was first found in bovine alveolar macrophages,
and was speculated to be closely related to cell immune response, proliferation
and apoptosis [4]. In recent years, there are increasing reports on Mir-448 at
home and abroad. The relationship between Mir-448 and tumor was first re-
ported in China after azithromycin chemotherapy for breast cancer, and it was
found that azithromycin chemotherapy for breast cancer caused Mir-448 in
breast cancer cells is significantly down-regulated, leading to up-regulated ex-
pression of SATBI, the target gene of Mir-448, resulting in increased expression
of Twistl and activation of NF-KB signaling pathway, which ultimately leads to
chemotherapy-induced epithelial-mesenchymal transformation of tumor cells
[5]. Studies have shown that Mir-448 plays an important role in the occurrence
and development of breast cancer, bladder cancer, osteosarcoma, oral squamous
cell carcinoma and other diseases [6] [7] [8] [9], but the role of Mir-448 in colon
cancer remains unclear. The purpose of this study was to investigate the role of
Mir-448 in the development and progression of colon cancer and its potential

molecular mechanism.

2. Concept and Function of miRNA

MicroRNAs are a class of endogenous non-coding Rnas with regulatory func-
tions that widely exist in eukaryotic cells and are 20 - 25 nucleotides long. Lee
and Ambros [10] first discovered MicroRNA in Caenorhabditis elegans. So far,
more and more microRNAs have been discovered, and the functions and me-
chanisms of microRNAs have been gradually revealed. MicroRNA is highly
conserved by species, expression sequence and tissue specificity, and plays a va-
riety of roles in regulating cell growth and development [11]. Mature Micro-
RNAs first assemble RNA-induced silencing complexes, and then recognize tar-
get mrnas through base complementation, thereby regulating the expression of
target mrnas and participating in the physiological and pathological processes of
various cells [12]. Carcinogenesis is an extremely complex process involving
multiple genes and steps. The main molecular mechanisms include activation
and overexpression of proto-oncogenes and mutation and loss of tumor sup-
pressor genes. At present, more and more evidences show that abnormally ex-
pressed MicroRNAs are closely related to the occurrence and development of
tumors, and different tumors have different MicroRNAs expression characteris-
tic profiles. Yan et al [13] systematically revealed the expression of various Mi-
croRNAs in tumor cells through large-scale parallel sequencing technology, and
found the differential expression and its changing trend. Thurnherr et al [14]
conducted a further study to determine the specific expression of MicroRNA in

liver cancer tissues and further explore its target genes. MicroRNA plays a key
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role in tumor metastasis and recurrence, and its mechanism may be related to

cell cycle, DNA damage and repair, and apoptosis.

3. Role of mirNA-448

mirNA-448 is a 22nt length miRNA located at (idea) X-NC_000023.11 with a
base sequence from 5’ to 3’ of UUGCAUAUGUAGGAUGUCCCAU. Mir-448
has been confirmed to be involved in the occurrence and development of a va-
riety of malignant tumors, and to play a role of oncoprogenitor or oncosuppres-
sor gene. In recent years, scholars at home and abroad have paid more and more
attention to the study of mirNA-448, and found that mirNA-448 is involved in
the regulation of cell proliferation, differentiation, apoptosis and other cell activ-
ities, and plays a very important role in the development and growth of the
body, the onset and progression of some diseases and the occurrence and me-

tastasis of tumors.

3.1. The Role of mirNA-448 in Regulating Adipose Tissue

Many miRNAs are involved in the regulation and expression of serotonin
(5-HT) transporters in the brain and other tissues. Serotonin acts as a channel
for communication and information transmission between certain nerves. 5-HT
also regulates the activity of some specific miRNAs. Studies [15] have found that
5-HT2C receptor and mirNA-448 (located in the intra region of the fourth se-
quence of 5-HT2C) control the process of adipocyte differentiation and interact
with each other. mirNA-448 and 5-HT2C receptor regulate adipocyte differen-
tiation respectively, and the density of 5-HT2C receptor is upregulated during
adipocyte differentiation. This causes 5-HT2C receptors to stimulate fat cells,
which may contribute to obesity by increasing the number and swelling of fat
cells. At the same time, mirNA-448 was transcribed simultaneously with
5-HT2C to reduce adipocyte differentiation, suggesting that obesity is well regu-
lated by the same gene sequence. The regulation mechanism of 5-HT on adipo-
cytes is not clear. mirNA-448 regulates the inhibitory transcription factor K1f5,
and the overexpression of mirNA-448 reduces the expression of Klf5, which in
turn reduces the expression of adipocytes and the accumulation of triglycerides.
In the development of the body, mirNA-448, as a microrNA regulating obesity,
plays a very important role, which is worthy of further study and provides a new
method for studying the causes and treatment of human obesity. Meanwhile,
KLF5 expression is regulated by different cancers, and it also controls the sur-
vival, proliferation, apoptosis and metastasis of cancer cells. Its regulation in
gliomas and other tumor types may be related to the interaction between mir-
NA-448 and other miRNAs and the influence of 5-HT2B. Therefore, mirNA-448
May also play an important role in a variety of tumors. mirNA-448 has not been
found to play a role in the development of other tissues, but mirNA-448 is highly
likely to play a potential role in the process of human development, which re-

quires our efforts to further study.
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3.2. The Role of mirNA-448 in the Pathogenesis and Progression
of Disease

Some miRNAs play an important role in the process of virus infection, and some
miRNAs affect the process of virus infection by regulating immune factors in
human body. Innate immunity is a natural immune barrier gradually formed
during the long period of phylogenetic development and evolution. It is the first
barrier to resist the invasion of pathogenic microorganisms. Studies have shown
that miRNA may be involved in multiple response links of innate immunity in
vertebrates. When pathogenic microorganisms are infected, miRNA is not only
an important signal regulation molecule after activation of innate immune re-
ceptors, but also directly interferes with viral replication to exert viral effects
[16]. Viruses can also directly or indirectly interfere with the expression of many
host immune-related genes through self-encoded miRNA or changing the ex-
pression profile of miRNA in host cells to achieve the purpose of escaping
immune clearance. Xu et al. [17] cloned and identified 22 miRNAs from bo-
vine alveolar macrophages, among which 8 were BTA-mirNA-448, which were
not recognized in bovine lungs but were directly homologous to miRNAs in
humans and mice. It was found that mirNA-448 may be closely associated with
cell-mediated immune response against intracellular bacterial toxicity in bovine
lung. Many miRNAs are involved in the process of some viral infections, and
HCV RNA replication is associated with many miRNAs. Studies have shown
that mirNA-448 can directly block HCV replication, and mirNA-448 has a direct
target in HCV RNA, located at the core coding sequence of 801. Overexpressed
mirNA-448 can reduce HCV replication [18]. Pedersen et al [19] also found that
Mir-NA-448 is expressed in bovine alveolar macrophages and has the ability to
block hepatitis C virus (HCV) replication, which is associated with cell-mediated
immune response. Conrad et al. [20] found in their study on HCV RNA that at
least five microRNAs are involved in the blocking of HCV RNA replication, and
mirNA-448 is one of them. Therefore, mirNA-448 can play an important role in
the prevention, treatment and diagnosis of viral infection as a potential method,
and the addition of mirNA-488 therapy in the treatment of HCV may play a
positive role in supporting the treatment of the disease. However, the proteins
involved in the molecular mechanism of mirNA-448’s role in HCV replication
and the interaction between mirNA-448 and protein are still unknown, which
are awaiting further study.

miRNA has been found to play an important role in normal brain, neurologi-
cal diseases and neurotoxicity, and mirNA-448 also plays a unique role in the
nervous system. An et al [21] used microarray and QRT-PCR techniques to
study the miRNA of hippocampus in mouse models of chronic neurotoxicity
under lead exposure, and found that mirNA-448, mirNA-204, mirNA-211,
mirNA-449a, mirNA-34B and mirNA-34C increased significantly. mirNA-494
was significantly down-regulated. Among them, mirNA-448 had the highest
up-regulation ratio, which reached 30 times compared with normal non-exposed
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control mice. These miRNA-related target genes were analyzed by three bioin-
formatics databases, and further confirmed by QRT-PCR and Western Blot. Six
up-regulated miRNAs, including mirNA-448, were found to be associated with
nerve injury, neurodegeneration, axonal and synaptic functions, and nerve de-
velopment and regeneration, all of which are the main targets of lead toxicity.
The mature mRNA expression level and protein target genes (Bcl-2, Itprl,
Map2kl) are significantly inhibited, and the disorder of mirNA-448 may subse-
quently regulate downstream target genes, resulting in the disorder of homeos-
tasis in the brain, abnormal synapses, impaired learning and memory, and neur-
al degeneration. However, the specific mechanism is still unclear and needs fur-
ther study.

3.3. The Role of mirNA-448 in Tumor Genesis and Metastasis

Hepatocellular carcinoma (HCC) is one of the most common cancers, with a
high probability of postoperative recurrence and metastasis and a low five-year
survival rate. The treatment of HCC is one of the most urgent medical problems
in the world. The abnormal expression of mirNA-448 in HCC may be closely
related to the occurrence and development of HCC. Katayama et al [22] pre-
pared miRNA expression profiles expressed in cancer by studying miRNA ex-
pression in tumor and non-tumor tissues of 40 groups of HCC patients and sur-
rounding tissues of 6 groups of metastatic HCC patients. Twelve were infected
with hepatitis C virus (HCV); sixteen patients were not infected with HBV or
HCV. Six HCC with colon metastasis were used as control samples. The results
showed that mirNA-448 was significantly down-regulated in tumor tissues and
was not affected by liver disease infection. These results indicate that mirNA-448
May be a tumor suppressor gene for HCC, and can be used as a biological indi-
cator of HCC unaffected by viral infection, providing a potential biological
marker for the diagnosis and prognosis of HCC. However, the specific role of
mirNA-448 in HCC still needs to be further verified, and it is of great research
value. The regulatory feedback loop of NF-KB/mirNA-448 plays an important
role in epithelial-mesenchymal transformation induced by chemotherapy in breast
cancer. Morphological changes involved in the transformation of tumor cells from
non-invasive to malignant phenotypes are called epithelial-mesenchyal transition
(EMT) [23]. Some literatures indicate that EMT is closely related to the sensitiv-
ity of chemotherapy drugs. Tumor cells undergoing EMT significantly increased
the ability of metastasis, invasion and multidrug resistance. Li [24] was cultured
in the presence of adriamycin.

The expression changes of 113 different mirNAS were analyzed in MCF?7 cells,
which were cultured for 36 hours. The most obvious change was mirNA-448,
which was down-regulated by QRT-PCR. In addition, compared with mesen-
chymal tumors, the inhibition of miRNA 448 in epithelial tumor cells was most
obvious after adriamycin treatment. At the same time, mirNA-448 regulates
SATBI1 through the AR-EGFR channel, and inhibition of mirNA-448 directly
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promotes the expression of specific anticoagulase sequence-binding protein-1
(SATBL1), thereby enhancing the expression of dimodin and epidermal growth
factor receptor (EG-FR) regulated Twistl, thus inducing the generation of EMT.
Meanwhile, it also stimulates the activity of nuclear factor KB (NF-KB). Through
the analysis of Matlnspeetoi software, mirNA-448 was predicted and confirmed
to be the transcription target of nuclear factor KB, indicating that adriamycin
activated NF-KB directly inhibited the transcription of mirNA-448 promoter to
achieve the transcription inhibition of mirNA-448. A positive feedback loop was
formed between NF-KB and mirNA-448. Chemotherapy is very common in the
clinical treatment of tumors, but it will destroy both normal cells and tumor cells
at the same time, and will bring great side effects to patients in the treatment of
tumors. EMT is one of many side effects after chemotherapy [25]. Therefore, the
destruction of the positive feedback loop between NF-KB and mirNA-448 in the
clinical treatment of breast cancer chemotherapy may reduce the production of
EMT and improve the therapeutic effect of prognosis. The combined use of
drugs targeting mirNA-448 may improve the efficacy of systematic treatment for

breast cancer patients, which is worthy of further exploration and research.

4. Prospects

So far, many microRNAs and their target genes have not been discovered, and
the composition of their regulatory network has not been thoroughly studied.
Through recent studies, it has been found that mirNA-448 can affect the devel-
opment and growth of the body, the onset and progression of some diseases, and
the occurrence and metastasis of tumors. In addition, the regulatory mechanism
of mirNA-448 related signaling pathway has been preliminarily proved, which
indicates that mirNA-448 is an important and multipotent miRNA. Such small
molecules have a wide range of regulatory functions in life activities, and have
profound and complex effects on gene expression, growth and development, and
behavior. However, further research is needed in many details. The research on
mirNA-448 is still seriously inadequate, and many potential functions have not

been discovered.
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