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FHIFE(E. T1-T2 NSCLCHEMEICEEARTI-TANSCLCHEETED o7 LT=HA 2T
FAIE. miR-373-3pHNSCLCHIRIDIBIES & VERICH VLW THIEHZ T 51%E%
RELTVWEAEMDH B AL Tco IRTDRA TONSCLCOFRTHE DD
THREBIIRERNEDLEV I ED 5. RAKTIZEICMIR-373-3p L FARED
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Discussion

MicroRNA-373 (miR-373) is abnormally expressed in many types of tumors. It
may function as an oncogene or a tumor suppressor gene and influence the
proliferation, invasion, and metastasis of tumor cells.

Previous studies have reported that miR-373 is upregulated in breast cancer
and that it promotes tumor cell invasion and metastasis by downregulating
CD44 expression. In HT1080 human fibrosarcoma cells, overexpressed miR-373
may directly target the 3’ untranslated regions of the mRNAs of mechanistic
target of rapamycin (mTOR) and sirtuin 1 (SIRT1). Consequently, mTOR and
SIRT1 are downregulated, thereby activating the Ras/Raf/MEK/Erk signaling
pathway and the transcription factor nuclear factor kappa B. This results in an
increase in matrix metalloproteinase (MMP)-9 expression and an
enhancement in the growth and migratory abilities of tumor cells. Zhang et al.
have shown that miR-373 is upregulated in gastric cancer and that it
promotes the proliferation of gastric cancer cells by downregulating the tumor
necrosis factor alpha-induced protein 1. However, the relationship between
miR 373 and lung cancer remains unclear owing to a lack of relevant research.
In the present study, miR-373-3p expression was found to be higher in non-
small-cell lung carcinoma (NSCLC) tissues than in adjacent normal tissues. By
analyzing the relationships between clinicopathological characteristics and
miR-373-3p expression in NSCLC tissue specimens, we found that NSCLC
tissues with lymph node metastases had significantly higher miR-373-3p
expression than NSCLC tissues without lymph node metastases. In addition,
miR-373-3p expression was higher in T3—T4 NSCLC tissues than in T1-T2
NSCLC tissues. Therefore, we deduced that miR-373-3p may play a regulatory
role in the proliferation and metastasis of NSCLC cells. As lung
adenocarcinoma has the highest incidence rate among all types of NSCLC,
the present study investigated the relationship of miR-373-3p with the
invasion and metastasis of lung adenocarcinoma cells. Our results showed
that miR-373-3p expression was significantly higher in five different human
lung adenocarcinoma cell lines than in normal human bronchial epithelial
cells. In particular, the relative expression level was the highest in H1299 cells
and the lowest in AS549 cells. To investigate the influence of miR-373-3p on the
invasive and metastatic abilities of lung adenocarcinoma cells, we conducted
gain- and loss-of-function studies and found that miR-373-3p overexpression
enhanced the invasive and metastatic abilities of H1299 cells; in contrast, the
inhibition of miR-373-3p reduced the invasive and metastatic abilities of AS49
cells. The above results indicate that miR-373-3p can increase the invasive
and metastatic abilities of lung adenocarcinoma cells. A study conducted by
Seol et al. [9] on the relationship between miR-373 and lung cancer found that
the overexpression of pre-miR-373 inhibited the invasive ability of lung cancer
cells. The difference between this result and our findings may be attributed to
the fact that the miR-373 precursor was used by Seol et al. Upon cellular entry,
pre-miRNAs are cleaved by the RNase Ill enzyme Dicer to generate miRNA-5p
and miRNA-3p, which subsequently exert biological effects. This raises the
intriguing question of whether differences exist in the biological effects of
miRNA-5p and miRNA-3p, as miR-373 also plays different roles in different
types of tumors. For instance, miR-373 enhances the metastatic abilities of
breast cancer cells [6], human fibrosarcoma cells [7], and cervical cancer cells
[10] but inhibits the metastasis of prostate cancer cells [11] and ovarian cancer
cells [12]. Therefore, further research is required to elucidate the roles of the
miR-373 subtypes in lung cancer.

Multiple mechanisms underlie tumor invasion and metastasis. Studies have
found that MMPs play a key role in tumor metastasis. MMPs degrade
basement membranes and expose concealed polypeptide antigens in the
extracellular matrix, which promotes the onset of invasion. In addition, MMPs
enable the release of soluble factors from tumor cells at the primary tumor site
into the circulatory system, forming metastatic microenvironments in distant
organs and facilitating the development of tumor cell clones [13]. MMPs can
also directly modify integrin and other cell adhesion molecules in tumors,
thereby activating key cytokines such as transforming growth factor beta and
inducing epithelial-mesenchymal transition, which involves widespread
phenotypic changes caused by increased cell migration and serves as an
essential process in tumor metastasis [13]. MMP-9, a member of the MMP
family, plays an indispensable role in the growth, proliferation, invasion, and
metastasis of tumor cells [14]. Peng et al. [15] found that high MMP-9
expression was closely linked with a poor prognosis in NSCLC patients. A
number of studies [16-18] have indicated that MMP-9 is associated with
increased lymph node metastasis rate, increased distant metastasis rate, and
reduced relapse-free survival rate. MMP-14, also known as membrane type 1-
MMP, was the first member of the membrane-type MMP family to be
discovered. It is also vital to the biological behaviors of normal and tumor
tissues, including invasion [19], proliferation [20], and extracellular matrix
remodeling [21]. Previous research [22] has shown that MMP-14 is significantly
highly expressed in NSCLC tissues. Wang et al. [23] also found that the survival
duration of NSCLC patients with high MMP-14 expression levels was shorter
than that of NSCLC patients with low MMP-14 expression levels. Therefore,

high MMP-14 expression may serve as an indicator of poor prognosis.

To determine the mechanisms by which miR-373-3p enhances the invasive
and metastatic abilities of lung adenocarcinoma cells, we investigated the
relationships between miR-373-3p and various MMPs. Our results indicated
that MMP-9 and MMP-14 expression was upregulated in cells with miR-373-3p
overexpression; when miR-373-3p expression was inhibited, MMP-9 and
MMP-14 expression was downregulated. In summary, these results suggest
that miR-373-3p influences the invasive and metastatic abilities of tumor cells
through the upregulation of MMP-9 and MMP-14 expression.

In the present study, we found that miR-373-3p showed increased expression
and functioned as an oncogene in lung adenocarcinoma cells. miR-373-3p
may enhance the invasive and metastatic abilities of lung adenocarcinoma
cells through the upregulation of MMP-9 and MMP-14 expression. This
constitutes one of the mechanisms by which invasion and metastasis occurs in
lung adenocarcinoma cells, suggesting that miR-373-3p serves as a target for
therapeutic approaches aimed at inhibiting or clinically reversing invasion and

metastasis in lung adenocarcinoma.



