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Background: Gastric cancer is the second leading cancer-related mortality worldwide and more effective 
treatment strategies are urgently needed to combat the disease. Using lipoteichoic acid (LTA) and miR-27b-3p  
agomir, we aimed to assess the efficacy of this combination of therapies in treating gastric cancer. 
Methods: The RNA levels of miR-27b-3p, FOXO3, MET, KRAS, vascular endothelial growth factor C 
(VEGFC), TSC1, and P65 were analyzed by quantified-PCR (Q-PCR) and the cell viability of AGS cells 
was analyzed by MTT. Confirm Luciferase reporter assays were used to explore the putative miR-27b-3p  
binding sites and Western blot analyzed the protein level of GAPDH, VEGFC, P65, AKT, and 
phosphorylated-AKT (p-AKT). The level of P65 in both the cytoplasm and nucleus of AGS cells was 
visualized by immunofluorescence assay. Subcutaneous xenograft models of gastric cancer were established, 
and mice were treated with miR-27b-3p agomir, LTA, or both. Hematoxylin-eosin staining and Ki-67 
immunohistochemistry analysis of tumor tissues were then performed. 
Results: The results showed that the decreased expression of miR-27b-3p in gastric cancer cell lines 
inhibited the viability of AGS cells, and VEGFC was confirmed as the target of miR-27b-3p. In addition, 
ectopic expression of miR-27b-3p significantly inhibited the AKT pathway in AGS and N87 cells, and 
LTA suppressed the proliferation of gastric cancer cells by inhibiting the NF-κB pathway. In an established 
xenograft model, both miR-27b-3p agomir alone and LTA treatment alone inhibited tumor growth and 
treatment which combined the two showed an even stronger inhibitory effect. 
Conclusions: Taken together, the combined use of LTA and miR-27b-3p agomir exhibited a synergistic 
effect in the treatment of gastric cancer.
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Introduction

Gastric cancer is a prevalent solid malignancy and leading 
cause of cancer-related mortality worldwide (1,2). Diet, 
infections, smoking, and obesity, especially in the presence 
of Helicobacter pylori, have all been implicated in 
facilitating the development of gastric cancer (3). Despite 
considerable advancements in diagnosis and treatments 
including surgery, chemotherapy, and radiotherapy, the 
prognosis of metastatic gastric cancer remains poor (4-6).  
Accordingly, it is necessary to discover novel clinically 
applicable molecular targets and more effective treatment 
strategies for gastric cancer.

Recently, miRNAs have been discovered to function as 
tumor suppressors and are closely involved the progress 
of many human cancers, including gastric cancer (7,8). 
Since miRNA levels change in cancer tissues, multiple 
miRNAs have been recognized as diagnostic and prognostic 
biomarkers for gastric cancer (9,10). The level of  
miR-27b was downregulated in gastric cancer tissue and 
its expression found to have an inverse correlation with 
lymph node metastasis (11). The level of miR-27b in 
human gastric cancer plasma was also downregulated 
compared with healthy controls, and the level of circulating 
miR-27b was significantly correlated with gastric cancer  
differentiation (12). The ectopic expression of miR-27b 
was reported to suppress gastric cancer cell proliferation by 
targeting receptor tyrosine kinase-like orphan receptors1 (13) 
and Frizzled7 (14), and the ectopic expression of miR-27b 
in gastric cancer was shown to facilitate multidrug resistance 
reversion (15). Nevertheless, the potential role of miR-27b 
in gastric cancer diagnosis and treatment remains elusive.

Lipoteichoic acid (LTA) is a form of teichoic acid 
hydrophobically anchored to a glycolipid moiety of 
the plasma membrane. This molecule is an amphiphile 
in the cell wall of Gram-positive bacteria and is a 
highly immunogenic glycolipid. It has many similar 
pathophysiological properties with lipopolysaccharide in 
Gram-negative bacteria (16-18). In early research, LTA 
was shown to promote the production of proinflammatory 
agonists by leucocytes and played important roles in 
the pathophysiology of inflammation and postinfectious 
sequelae (19,20). However, more studies were needed to 
reveal the role of LTA in immune regulatory and cancer 
therapy. In UV-induced skin tumors, the oral administration 
of LTA suppressed tumor growth once UV radiation was 
discontinued (17) and melanogenesis in B16F10 mouse 
melanoma cells was inhibited by LTA which also inhibited 
the expression and cellular activity of tyrosinase (18). The 

combination of LTA and 5-FU showed potent antitumor 
effect by enhancing cell-mediated immunity (21). However, 
the effects of LTA on gastric cancer also remain unknown.

We proposed a combination therapy using LTA and 
miR-27b-3p agomir for treating gastric cancer. Our data 
showed that decreased expression of miR-27b-3p inhibited 
the viability of AGS cells by targeting vascular endothelial 
growth factor C (VEGFC) and inhibiting the AKT pathway. 
Furthermore, LTA suppressed the viability of gastric cancer 
cells via regulating the NF-κB pathway. Importantly, our 
data showed that the combined use of LTA and miR-27b-
3p agomir had a synergistic anti-gastric cancer effect in vitro 
and in vivo. Our study showed the role of miR-27b-3p on 
VEGFC and p65 for the first time in GC by synergistic 
effect with LTA. These results provide a new information 
to support that miR-27b-3p/VEGFC might be helpful on 
aiding the development of novel therapeutic strategies.

We present the following article in accordance with the 
ARRIVE reporting checklist (available at http://dx.doi.
org/10.21037/jgo-21-12).

Methods

Cell culture and treatment agents

The human normal gastric mucosa-derived cell line  
GES-1 and human gastric cancer cell lines (N87, BT474, 
MGC-803, and AGS) were obtained from the Chinese 
National Infrastructure of Cell Line Resource. Cells were 
cultured in Dulbecco’s modified Eagle medium (Procell 
Life Science&Technology, China) supplemented with 
10% fetal bovine serum (Gibco, Carlsbad, CA, USA). LTA 
was purchased from Bacillus subtilis (Sigma, St. Louis,  
MO, USA).

Cell viability assay

Wells were established and each contained 3,000 cells which 
were seeded, exposed to the indicated treatment, then 
repeatedly washed with fresh media. A 20 µL of solution 
of MTT (Sigma-Aldrich, USA) was then added into each 
well for 4 h incubation at 37 ℃ and 5% CO2. Absorbance at  
570 nm was measured by using a microplate reader (Thermo 
Fisher, Finland).

Quantitative real-time PCR (qRT-PCR)

RNATrizol (Invitrogen) was used to extract total RNA 
from cells following the protocols. mRNA was reverse 
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transcribed into cDNA by Prime ScriptTM RT reagent 
Kit with gDNA Eraser (Takara, Japan). miRNA was reverse 
transcribed into cDNA using Mir-X miRNA First-Strand 
Synthesis Kit (Takara, Japan). SYBR® Green (BioRad 
Laboratories Inc., USA) was used for qRT-PCR analysis. 
The thermal cycles for qRT-PCR were listed as follows: 
95 ℃ for 5 min, 40 cycles of 95 ℃ for 15 s and 60 ℃ for 
50 s, 95 ℃ for 15 s, 60 ℃ for 15 s and 95 ℃ for 15 s. Each 
reaction was performed in a technical triplicate. The 
relative expressions of mRNA and miRNA were normalized 
to GAPDH and U6, respectively. The comparative cycle 
threshold method and fold change was used to calculate the 
relative expression. The primer used is showed in Table 1.

Western Blot 

Cells were homogenized in ice-cold lysis buffer. After 
being centrifuged for 5 min at 10,000 g, 15 µg protein 
was subjected to 10% SDS-PAGE and transferred onto 
PVDF membranes. The membranes were then blocked and 
incubated with respective primary antibodies: anti VEGFC 

(abcam 1:1,000), phosphorylated-AKT (p-AKT) (sigma, 
1:1,500), AKT (CST, 1:1,000), P65 (abcam, 1:1,000) and 
GAPDH (abcam, 1:2,000). After washing, the membranes 
were incubated with anti-rabbit IgG-HRP (CST, 1:2,000). 
Bands were visualized with the enhanced chemiluminescent 
system (Thermo Fisher Scientific, Inc., USA). Three 
independent repeats of experiments were performed. The 
density of each band was measured using ImageJ software 
(National Institutes of Health, USA). GAPDH from the 
same sample was internal loading control.

Cell transfection

The miR-27b-3p agomir,  ant i sense  miR-27b-3p 
antagomir, and scrambled negative controls (NCs) 
were designed and purchased from Ribobio (Co Ltd., 
China) .  The MiR-27b-3p agomir  sequence  was : 
5'-UUCACAGUGGCUAAGUUCUGC-3'; miR-27b-
3p antagomir: 5'-UAGCAGCACGUAAAUAUUGGC-3'; 
control (5'-UUUGUACUACACAAAAGUACUG-3'. 
For the transfection of cancer cells, Lipofectamine™ 3000 
Transfection Reagent (Invitrogen, Shanghai, China) was 
used. 

Animals

Male Balb/c nude mice (3–4 weeks, 20–25 g) were 
purchased from the Animal Center of Southern Medical 
University. Experiments were performed under a project 
license (NO.: IEC2020011600012) granted by Ethics 
Committee of the SSL Central Hospital of Dongguan City, 
in compliance with SSL Central Hospital of Dongguan 
City guidelines for the care and use of animals. All animal 
experiments were conducted at the Experimental Animal 
Center of Southern Medical University. 

Tumor xenograft experiments

We established a xenograft model by subcutaneously 
injecting 5×106 AGS cells into the nude mice. After one 
week, the transplanted mice were randomly divided into 
four groups (n=4 per group); control, miR-27b-3p agomir 
(Guangzhou, China), LTA, and miR-27b-3p agomir + 
LTA. Mice in the control group were injected with control 
agomir and PBS into the implanted tumor every 4 days and 
those in the miR-27b-3p agomir group received a 50 nmol  
(200 μL) injection of miR-27b-3p agomir into the 
implanted tumor also every 4 days. The LTA group received 

Table 1 Primers used for real-time quantitative PCR analysis 

Gene Sequence

KRAS Forward: ACAGAGAGTGGAGGATGCTTT

Reverse: TTTCACACAGCCAGGAGTCTT

FOXO3 Forward: CGGACAAACGGCTCACTCT

Reverse:GGACCCGCATGAATCGACTAT 

MET Forward: AGCAATGGGGAGTGTAAAGAGG-

Reverse: CCCAGTCTTGTACTCAGCAAC

TSC1 Forward: CAACAAGCAAATGTCGGGGAG

Reverse: CATAGGGCCACGGTCAGAA

VEGFC Forward: GAGGAGCAGTTACGGTCTGTG

Reverse: TCCTTTCCTTAGCTGACACTTGT

P65 Forward: ATGTGGAGATCATTGAGCAGC

Reverse: CCTGGTCCTGTGTAGCCATT

miR-27b-3p RT: TAGTGTGTGTAGATAGTACGGGG

Forward: CTACAATAAACGCGACCACG

U6 Forward: CTCGCTTCGGCAGCACA

Reverse: AACGCTTCACGAATTTGCGT

Human GAPDH Forward: AGAAGGCTGGGGCTCATTTG

Reverse:AGGGGCCATCCACAGTCTTC 
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4 μmol (400 μL) of LTA per mouse by lump body injection 
every other day and the miR-27b-3p agomir + LTA group 
received 4 μmol of LTA and a 50 nmol dose of miR-27b-3p 
agomir per mouse. The mice were sacrificed by injection of 
barbiturate and suffocation in carbon dioxide. 

Immunofluorescence assays 

After treatment, cells were fixed in 4% paraformaldehyde 
and permeabilized with 0.5% Triton X-100 for 15 min. 
The cells were washed and blocked with 5% NGS (normal 
goat serum) in PBS and incubated with primary antibody 
overnight at 4 oC. We used P65 (1:500 Santa, USA) as the 
primary antibody and a secondary antibody conjugated with 
Alexa Fluorescence 549 (1:1,000, Invitrogen) was also used. 
The stained cells were visualized by a confocal microscope 
(OLYMPUS, Japan).

Hoechst assays

The apoptosis of cells was evaluated using a Hoechst 
d e t e c t i o n  k i t  ( R o c h e ,  G e r m a n y )  f o l l o w i n g  t h e 
manufacturer’s instructions. In brief, the cells were fixed 
with 3% formaldehyde, permeabilized with 0.1% Triton 
X-100, and incubated with Hoechst reaction mixture. The 
cell nucleus was then labelled with DAPI. 

Luciferase assays

To confirm the 3'-untranslated regions (UTR) of VEGFC 
with the binding sites of miR-27b-3p, miR-27b-3p 
promoter reporter constructs with wild-type or mutated 
VEGFC-binding sites were designed and constructed by 
RiboBio (Guangzhou, China). Cells were transfected by 
Lipofectamine™ 3000 Transfection Reagent (Invitrogen, 
Shanghai, China). The luciferase reporter assay was 
performed using the Dual Luciferase Reporter Assay 
System (Promega, USA). 

Immunohistochemistry 

Tumor tissue was fixed, cut into 4 µm-thick sections, placed 
on glass slides, then stained with Hematoxylin-eosin. 
Immunohistochemistry was performed as described by Wu 
et al., 2016 (22) and the sections were deparaffinized with 
xylene. IHC was performed with primary antibodies Ki67 
(CST, 1:1,000), then the sections were counterstained with 
hematoxylin.

Statistical analysis

All experiments were performed at least three times and 
P<0.05 was considered statistically significant. To determine 
significance between two groups, an unpaired t-test was 
performed and Kruskal-Wallis test was used to evaluate 
the differences between more than two groups using Prism 
statistical software package (Version 8.0, Graphpad Software 
Inc., CA, USA).

Results

Increased expression of miR-27b-3p in gastric cancer cell 
lines inhibited the viability of AGS cells 

The level of miR-27b-3p in the normal gastric mucosa-
derived cell line GES-1 and gastric cancer cell lines (AGS, 
BT474, MGC-803, and N87) was first assessed. As shown 
in Figure 1A, miR-27b-3p was significantly down-regulated 
in gastric cancer cell lines compared to the normal gastric 
mucosa-derived cell line GES-1. As AGS cells had the 
lowest level of miR-27b-3p compared to other gastric 
cancer cell lines they were chosen for follow-up experiment. 
This revealed miR-27b-3p expression in AGS cells to be 
overexpressed and inhibited, and the cell viability was then 
assessed. The ectopic expression of miR-27b-3p significantly 
inhibited the cell viability of AGS cells (Figure 1B)  
and compared with the NC, miR-27b-3p antagomir 
strikingly promoted the cell viability of AGS cells.

MiR-27b-3p targets VEGFC and inhibits the AKT 
pathway in gastric cancer cells

Target prediction algorithms using targetscan (www.
targetscan.org) identified a potential binding site for miR-
27b-3p in the 3'-UTR regions of KRAS, FOXO3, MET, 
TSC1, and VEGFC. Transfection of miR-27b-3p agomir 
or miR-27b-3p antagomir was then performed on AGS cells 
(Figure 2A). Our previous studies showed that miR-27b  
targeted VEGFC (12). As shown in Figure 2B,C,D,E,F, 
the expression of KRAS, MET, TSC1, and VEGFC 
was increased in AGS cells transfected with miR-27b-3p 
antagomir and decreased in AGS cells transfected with miR-
27b-3p agomir. The VEGFC mRNA level was increased 
16.9 times by transfection of miR-27b-3p antagomir 
compared with the NC.

The sequence of human VEGFC 3'-UTRs containing the 
putative binding sites of miR-27b-3p is shown in Figure 2G.  
Luciferase reporter assays were performed and showed 
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transfection of miR-27b-3p significantly decreased luciferase 
activities of the VEGFC wild-type (wt.) reporter but did 
not affect the mutated VEGFC (Figure 2H). Western blot 
displayed the protein level of VEGFC in AGS and N87 
cells to be significantly decreased by transfection of miR-
27b-3p agomir and increased by transfection of miR-27b-3p 
antagomir (Figure 2H). Previous studies reported that AKT 
and mTOR pathways were the major downstream regulated 
genes of VEGFC (23-25). In both AGS and N87 cells, the 
ectopic expression of miR-27b-3p inhibited the p-AKT with 
no effect on the expression of AKT (Figure 2I). In addition, 
the transfection of miR-27b-3p antagomir significantly 
increased the p-AKT in AGS and N87 cells with no effect 
on the level of AKT (Figure 2I). Taken together, miR-27b-
3p targets VEGFC and inhibits the AKT pathway in gastric 
cancer cells.

LTA suppressed the proliferation of gastric cancer cells by 
inhibiting the NF-κB pathway 

To investigate whether LTA inhibited the proliferation of 
gastric cancer cells, the AGS cells were treated with LTA. 
The molecular structure of LTA is shown in Figure 3A. As 
shown in Figure 3B, cell viability was significantly inhibited 
by LTA after 3 days of treatment. Previous studies reported 
that LTA can activate NF-κB through the recognition of 
TLR2 and reactive oxygen species in LTA-induced murine 
macrophages (26). The protein level of P65 in AGS cells 

was significantly decreased by LTA treatment (Figure 3C) 
and immunofluorescence assay showed that the level of 
P65 in both the cytoplasm and nucleus of AGS cells was 
also decreased by LTA treatment (Figure 3D). Our results 
indicated that the proliferation of gastric cancer cells 
was suppressed by LTA through inhibition of the NF-κB 
pathway.

Combined use of LTA and miR-27b-3p agomir has a 
synergistic effect for anti-gastric cancer 

To investigate whether the combined use of LTA and miR-
27b-3p agomir had a synergistic anticancer effect, gastric 
cancer cells were treated with miR-27b-3p agomir alone 
or with LTA. As shown in Figure 4A, the cell viability of 
AGS and normal gastric mucosa-derived cell line (GES-1) 
was inhibited by miR-27b-3p agomir in a dose-dependent 
manner, and inhibition increased with increasing drug 
concentration (Figure 4B). The combined use of LTA and 
miR-27b-3p agomir showed a stronger inhibition effect on 
the cell viability of AGS (Figure 4C), and more apoptosis 
cells were seen (Figure 4D) than when either was used 
alone. To further investigate this synergistic effect, we 
established a xenograft model and found both miR-27b-3p 
agomir and LTA treatment alone inhibited tumor growth  
(Figure 5A,B,C). However, the combined treatment 
produced an even stronger inhibitory effect on tumor 
growth. Moreover, the combined of therapies also 

Figure 1 Knockdown of miR-27b-3p inhibited cell proliferation in AGS cells. (A) quantified-PCR (Q-PCR) analyzed the expression of 
miR-27b-3p in GES-1, AGS, BT474, MGC-803, and N87. (B) AGS cells were transfected by negative control (NC), miR-27b-3p agomir, 
or miR-27b-3p antagomir, and the cell viability was assessed by MTT. All the experiments were carried out in triplicate. *P<0.05, **P<0.01, 
***P<0.001.
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Figure 2 MiR-27b-3p targets VEGFC and inhibits the AKT pathway in gastric cancer cells. (A) AGS cells were transiently transfected with 
synthetic miR-27b-3p agomir, or antisense miR-27b-3p antagomir. quantified-PCR (Q-PCR) analyzed the level of miR-27b-3p in AGS 
cells after transfection. (B,C,D,E,F) Q-PCR analyzed the mRNA level of FOXO3, MET, KRAS, VEGFC, TSC1. (G) Schematic represents 
putative miR-27b-3p binding sites with VEGFC. (H) Luciferase reporter assays confirming the miR-27b-3p binding sites at 3'-UTRs of 
VEGFC. (I) AGS and N87 cells were transfected by negative control (NC), miR-27b-3p agomir, or miR-27b-3p antagomir, and the protein 
level of GAPDH, VEGFC, AKT and p-AKT was assessed by Western blot. All the experiments were carried out in triplicate. *P<0.05, 
**P<0.01, ***P<0.001.
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decreased immune cell infiltration in tissues and the level 
of proliferation marker Ki-67 (Figure 5D). These results 
indicated that the combined effects of miR-27b-3p agomir 
and LTA on gastric cancer were superior to the use of 

each alone. Collectively, the combination of therapies 
had a synergistic anti-gastric cancer effect which saw the 
inhibition of the VEGFC/PI3K/AKT pathway by miR-
27b-3p and NF-κB pathway by LTA.

Figure 3 Lipoteichoic acid (LTA) suppressed the proliferation of gastric cancer cells by inhibiting the NF-kappa-B pathway (A) The 
molecular structure of LTA. (B) AGS cells were treated with LTA (4 μmol/L) for 1, 2 and 3 days. MTT assessed the cell viability. (C) 
Western blot analyzed the protein level of GAPDH and P65 at 3 days after LTA stimulation. (D) The level of P65 in both the cytoplasm and 
nucleus of AGS cells was visualized by immunofluorescence assay at 3 days after LTA stimulation. DAPI was used to stain nucleus (blue). All 
the experiments were carried out in triplicate. Magnification 200×. **P<0.01, ***P<0.001.
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Discussion

As a potent lymphangiogenic factor, VEGFC has been 
shown to be pivotal for lymph angiogenesis (27,28). 
Angiogenic VEGFC is expressed in endothelial cells, 

non-endothelial cell types, like cancer cells (8,29) and 
VEGFC was found to be highly expressed in various 
tumors including gastric carcinoma (28-30). In gastric 
carcinoma, the overexpression of VEGFC was associated 
with advanced regional lymph node infiltration and 

Figure 4 The combined use of lipoteichoic acid (LTA) and miR-27b-3p agomir has synergistic effect for anti-gastric cancer in vitro.  
(A) AGS cells and normal gastric mucosa-derived cell line (GES-1) were transfected by increasing concentration of miR-27b-3p agomir  
(0 nm–70 nmol), and MTT analyzed the cell viability. (B) AGS cells and normal gastric mucosa-derived cell line (GES-1) were transfected 
by increasing concentration of LTA (0–8 μmol), and cell viability was analyzed by MTT. AGS cells were treated with miR-27b-3p agomir, 
LTA, or both. The cell viability of AGS cells after indicated treatment was analyzed by MTT (C) and cell apoptosis was analyzed by using 
Hoechst assays stained with Hoechst (D). Magnification 400×. All the experiments were carried out in triplicate. **P<0.01.
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Figure 5 Combined use of lipoteichoic acid (LTA) and miR-27b-3p agomir has synergistic effect for anti-gastric cancer in vivo. Subcutaneous 
xenografts were established in nude mice, which were treated with miR-27b-3p agomir, LTA or together as indicated (n=4 per group).  
(A) The photos of tumor and mice are shown. The growth of tumor (B) was recorded and weight (C) is shown. (D) Hematoxylin-eosin 
staining of tumor tissues and Ki-67 immunohistochemistry analysis in xenograft tumor tissues were performed. ×400. All the experiments 
were carried out in triplicate. Magnification, 100×. *P<0.05, **P<0.01, ***P<0.001. 

both poor disease-free and overall survival (30). The 
production of VEGFC was also induced by conventional 
or targeted radio- and chemo-therapy (31,32). VEGFC 
stimulated proliferation by promoting the phosphorylation 
of PI3K-AKT in spermatogonia GC-1 cells (33) and in 
N87 cells, the expression of VEGFC and VEGFD was 
significantly decreased by inhibition of p-Akt and p-mTOR  

pathways (23). Xiang et al. also reported that the expression 
of VEGFC was regulated by the PI3K/Akt pathway in 
colorectal cancer cells (28). Our results showed that 
decreased levels of VEGFC inhibited the phosphorylation 
o f  PI3K-AKT.  We specula te  that  the  decreased 
phosphorylation of PI3K-AKT will reduce the expression 
of VEGFC.
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Previous studies have mainly demonstrated the immune 
regulatory effects of LTA and less attention has been paid 
to its preventive antitumor effect. LTA has been shown 
to inhibit melanogenesis in B16F10 mice (18) and its oral 
administration suppressed the growth of established skin 
tumors (17). However, LTA was also found to enhance the 
proliferation and metabolic activity of human non-small-
cell lung cancer cells in vitro by activation of inflammatory 
signaling (34). Our data showed that LTA suppressed the 
proliferation of gastric cancer cells via regulating the NF-κB  
pathway. We suspect that this inconsistency in results 
may be due to differences in tumor cell types and the 
concentrations of LTA used in each experiment.

The NF-κB pathway supports cell survival and the 
acquisition of chemo resistance in gastric cancer (35-37). 
In LTA-induced murine macrophages, LTA was reported 
to activate NF-κB through the recognition of TLR2 
and reactive oxygen species (26), and in LTA-induced 
endometritis mice, LTA promoted the activation of TLR2 
and NF-κB (38). Immunofluorescence assay showed that 
the protein level of P65 in both the cytoplasm and nucleus 
of AGS cells was significantly decreased by treatment with 
LTA. Given the different cell types used and the disease 
being studied, more cancer cell lines might be explored in 
subsequent experiments. Different concentrations of LTA 
used to treat cancer cells might also be used.

MiR-27b-3p agomir showed a potent inhibition of tumor 
growth, and a synergistic inhibitory effect of miR-27b-3p 
agomir and LTA on gastric cancer was seen. Nowadays, 
miRNA agomir and miRNA inhibitors are considered 
promising therapeutics in the treatment of some cancers. 
However, the number of miRNA therapeutics progressing 
into clinical development is small because obstacles 
encountered in developing efficient delivery systems (39). 
The combination of miRNA therapeutics and other drugs 
is an intuitive strategy (40). However, drug candidates for 
miRNA therapeutics are also under investigation and their 
synergistic inhibitory effect needs to be explored.

The combined use of LTA and miR-27b-3p agomir 
showed a potent inhibition effect on the cell viability of 
AGS and more apoptosis cells compared to their individual 
effects. Our data preliminarily proposed combination 
therapy for anti-gastric cancer treatment using LTA and 
miR-27b-3p agomir. The combination of therapies we 
propose serves as a promising avenue for gastric cancer 
therapy. Although our studies have demonstrated the 
synergistic effects of combining LTA and miR-27b-3p 

agomir, further studies are warranted to explore the optimal 
concentration of the two substances and the safety of this 
form of treatment.
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