
nificantly downregulated in multiple gastric cancer cell 
lines. Forced miR-143-5p and miR-143-3p expression 
in gastric cancer cells produced a profound cytotoxic 
effect. MiR-145-5p transfection into gastric cancer cells 
resulted in a greater growth inhibitory effect (61.23% 
± 3.16% vs  46.58% ± 4.28%, P  < 0.05 in the MKN-1 
cell line) and a higher apoptosis rate (28.74% ± 1.93% 
vs  22.13% ± 3.31%, P  < 0.05 in the MKN-1 cell line) 
than miR-143-3p transfection. Further analysis indicated 
that COX-2 expression was potently suppressed by 
miR-143-5p but not by miR-143-3p. The activity of a 
luciferase reporter construct that contained the 3’-un-
translated region (UTR) of COX-2 was downregulated 
by miR-143-5p (43.6% ± 4.86%, P  < 0.01) but not by 
miR-143-3p. A mutation in the miR-145-5p binding site 
completely ablated the regulatory effect on luciferase 
activity, which suggests that there is a direct miR-145-
5p binding site in the 3’-UTR of COX-2.

CONCLUSION: Both miR-143-5p and miR-143-3p func-
tion as anti-oncomirs in gastric cancer. However, miR-
143-5p alone directly targets COX-2, and it exhibits a 
stronger tumor suppressive effect than miR-143-3p.

© 2013 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: MicroRNA-143 (miR-143) has been reported to 
be a tumor suppressor. However, the functions of miR-
143-5p and miR-143-3p have never been compared. 
In this study, we found that both miR-143-5p and miR-
143-3p function as tumor suppressors in gastric cancer; 
however, miR-143-5p alone directly targets cyclooxy-
genase-2, and it exhibits a stronger tumor suppressive 
effect than miR-143-3p.
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Abstract
AIM: To investigate the function of microRNA-143 
(miR-143) in gastric cancer and explore the target 
genes of miR-143.

METHODS: A quantitative real-time reverse transcrip-
tion-polymerase chain reaction (RT-PCR) analysis was 
performed to evaluate miR-143 expression in gastric 
cancer cell lines. After transfecting gastric cancer cells 
with miR-143-5p and miR-143-3p precursors, Alamar 
blue and apoptosis assays were used to measure the 
respective proliferation and apoptosis rates. Cyclooxy-
genase-2 (COX-2) expression was determined by real-
time RT-PCR and Western blot assays after miR-143 
transfection. Reporter plasmids were constructed, and 
a luciferase reporter assay was used to identify the 
miR-143 binding site on COX-2.

RESULTS: Both miR-143-5p and miR-143-3p were sig-
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INTRODUCTION
MicroRNAs (miRNAs) are short (19-24 nt) non-coding 
RNAs that control target mRNA translation and stability 
by binding to regulatory sites that are mostly located in 
the 3′-untranslated region (UTR) of  transcripts[1]. Numer-
ous miRNAs have been shown to display tumor suppres-
sor activity, while others reportedly act as oncogenes[2]. 
The expression levels of  these RNAs are altered in many 
human tumors, resulting in distinct miRNA networks in 
various tumor types[3]. Some targets of  these miRNAs 
have been identified, but many of  the critical cancer pro-
teins and pathways that they regulate remain unknown.

MiR-143 is considered a pivotal regulator of  gene ex-
pression because it directly targets multiple mRNAs that 
code proteins involved in cell proliferation, differentia-
tion, survival and apoptosis, including cyclooxygenase-2 
(COX-2)[4], V-Ki-ras2 Kirsten rat sarcoma viral onco-
gene homolog (KRAS)[5,6], B-cell lymphoma 2 (Bcl-2)[7,8], 
plasminogen activator inhibitor-1 (PAI-1)[9], myosin Ⅵ 
(MYO6)[10], matrix metallopeptidase 13 (MMP-13)[11], 
DNA (cytosine-5)-methyltransferase 3A (DNMT3A)[12] 
and E twenty-six-like transcription factor 1 (ELK1)[13]. 
The relevance of  miR-143 as a putative cancer biomarker 
is increasing, because this miRNA is downregulated in 
various human tumors and can suppress tumor growth in 
cancers of  the urogenital system[7,9,10], digestive system[14-16], 
respiratory system[17,18] and nervous system[19], as well as 
some sarcomas[11,20] and B-cell malignancies[21]. MiR-143 
expression has also been reported to be downregulated 
in human gastric cancer tissues and cell lines[22]. The ex-
pression of  miR-143 is significantly decreased in stage Ⅳ 
gastric cancer, compared to stages Ⅰ and Ⅱ cancers[23]. 
However, the role of  miR-143 in gastric cancer and the 
underlying mechanisms require further investigation.

Among the target genes regulated by miR-143, 
COX-2 is particularly important. COX, also known as 
prostaglandin (PG) H2 synthase, is the rate-limiting en-
zyme in the conversion of  arachidonic acid into PGs. 
COX-2 expression in cells and animal models is associ-
ated with tumor cell growth and metastasis, enhanced 
cellular adhesion and apoptosis inhibition[24]. Pharmaco-
logic inhibitors of  COX-2 can decrease the growth of  
certain human tumors[25,26] and prevent tumorigenesis in 
animal models[27]. A pathological study showed increased 
COX-2 expression levels in gastric cancer[28,29]. Reduced 
COX-2 expression in gastric cancer cells led to markedly 
decreased proliferation and metastatic capability, demon-
strating that COX-2 activity is necessary for gastric can-
cer cell proliferation and metastasis[30]. All of  the above 
evidence indicates that COX-2 plays an important role 

in gastric cancer. In this study, we investigated the roles 
of  miR-143 and COX-2 in gastric cancer and found that 
both miR-143-5p and miR-143-3p function as tumor 
suppressors in gastric cancer; however, miR-143-5p alone 
directly targeted COX-2 and exhibited a stronger tumor 
suppressive effect than miR-143-3p.

MATERIALS AND METHODS
Cell culture
The human gastric cancer cell lines MKN-1, MKN-7, 
AGS, SGC-7901 and BGC-823 and the normal gastric 
epithelium cell line GES-1 were grown in RPMI 1640 
medium supplemented with 10% FBS (Hyclone). The 
cell cultures were incubated in room air at 37 ℃ in a hu-
midified atmosphere of  5% CO2.

Reverse transcription and real-time polymerase chain 
reaction to quantify mature miR-143
Total RNA was extracted with TRIzol (Invitrogen). For 
mature miRNA expression analysis, cDNA was synthe-
sized with the Taqman MiRNA Reverse Transcription 
kit (Applied Biosystems) and 100 ng of  total RNA (100 
ng/μL), along with 1 μL of  miR-143-5p (Applied Bio-
systems) or miR-143-3p (Applied Biosystems) specific 
primers that were supplied with the miRNA Taqman Mi-
croRNA Assay, according to the manufacturer’s instruc-
tions. Quantitative real-time polymerase chain reaction 
(PCR) analyses were performed in triplicate on a 7900HT 
Real-Time PCR System (Applied Biosystems), and the 
data were normalized to RNU6B (Applied Biosystems) 
for each reaction. The thermal cycling profile used was as 
follows: 95 ℃ for 10 min, followed by 40 cycles of  95 ℃ 
for 15 s and 60 ℃ for 60 s. Quantification was performed 
according to the standard ΔΔCT method.

Transfection of the miR-143 precursor
Cells were seeded 24 h prior to transfection into 24-well 
or 6-well plates or 6 cm dishes. Hsa-miR-143-5p (Applied 
Biosystems), hsa-miR-143-3p (Applied Biosystems) or a 
miRNA mimic control (Applied Biosystems) was trans-
fected with Lipofectamine 2000 (Invitrogen) at a final 
concentration of  50 nmol/L. The sequences of  the ma-
ture miR-143-5p and miR-143-3p used in this study were 
GGUGCAGUGCUGCAUCUCUGGU and UGAGA-
UGAAGCACUGUAGCUC, respectively. The cells were 
harvested at 24 h (for RNA extraction), 48 h (for protein 
extraction) or 72 h (for apoptosis assays).

Cell viability assays
An Alamar blue assay was used to measure cell prolifera-
tion. This assay is based on the quantitative metabolic 
conversion of  blue, non-fluorescent resazurin to pink, 
fluorescent resorufin by living cells. After 72 h of  incu-
bation, an Alamar blue (Invitrogen) stock solution was 
aseptically added to the wells to equal to 10% of  the 
total incubation volume. The resazurin reduction in the 
cultures was determined after a 2-6 h incubation with 
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Alamar blue by measuring the absorbances at 530-nm 
and 590-nm wavelengths on a Synergy HT Multi-Mode 
Microplate Reader (Bio-tek Instruments).

Apoptosis assay
Following maintenance in culture, the cells were harvest-
ed and stained with phycoerythrin-conjugated Annexin V 
according to the manufacturer’s instructions (BD Biosci-
ences). The cells were then analyzed on a FACSCalibur 
flow cytometer (BD Biosciences). The cells were consid-
ered viable if  double negative, early apoptotic if  positive 
for Annexin V alone and necrotic or late apoptotic if  
double positive.

MiRNA target prediction
RNA22 (http://cbcsrv.watson.ibm.com/rna22.html) was 
used to identify miRNA-target sites in the 3′-UTR of  
COX-2 mRNA and the corresponding RNA/RNA com-
plexes and folding energies.

Western blot
Cells were lysed with Radio Immunoprecipitation Assay 
buffer (Sigma-Aldrich), and the total protein concentra-
tion was determined with a Bio-Rad Protein Assay (Bio-
Rad). Proteins (40 μg) were separated by 10% SDS/
PAGE and electrotransferred onto nitrocellulose mem-
branes. The membranes were then incubated overnight 
with a COX-2 (Cell Signaling) or poly (ADP-ribose) 
polymerase (PARP) primary antibody (Cell Signal-
ing) at 4 ℃, and subsequently incubated with an HRP-
conjugated anti-rabbit secondary antibody (Bio-Rad) for 
1 h at room temperature. Protein bands were detected 
with the Western Blotting Luminol Reagent (Santa Cruz 
Biotechnology).

Reverse transcription and real-time PCR to quantify 
COX-2 mRNA
Total RNA was extracted with TRIzol (Invitrogen). 
DNase Ⅰ (Amplification Grade, Invitrogen) and the Super-
Script First-Strand Synthesis System for reverse transcrip-
tion-PCR (RT-PCR) (Invitrogen) were used for cDNA 
preparation. Primers and probes were ordered from IDT 
Inc. The following primers and probes were used: COX-2: 
Primer-F: 5’-CAAATCCTTGCTGTTCCCACCCAT-3’, 
Primer-R: 5’-GTGCACTGTGTTTGGAGTGGGTTT-3’, 
Probe: 5’-AAGTGCGATTGTACCCGGACAGGATT-3’, 
β-GUS: Primer-F: 5’-CTCATTTGGAATTTTGCC-
GATT-3’, Primer-R: 5’-CCGAGTGAAGATCCCCTTTT-
TA-3’, Probe: 5’-TGAACAGTCACCGACGAGAGT-
GCTGG-3’. The reactions were incubated in a 96-well 
plate at 95 ℃ for 12 min, followed by 40 cycles of  95 ℃ 
for 30 s, 60 ℃ for 1 min, and 72 ℃ for 45 s. All reactions 
were performed in triplicate.

Luciferase reporter assay
The human COX-2 3′-UTR was amplified and cloned 
into the XbaI site of  the pGL3-control vector (Promega, 
United States), downstream of  the luciferase gene, to 

generate the plasmid pGL3-WT-COX2-3′-UTR. pGL3-
MUT-5p-COX2-3′-UTR was generated from pGL3-WT- 
COX2-3′-UTR by deleting the “ACTGTAC” binding 
site for miR-143-5p. For the luciferase reporter assay, 
cells were cotransfected with the luciferase reporter vec-
tors and miR-143-5p, miR-143-3p or a miRNA mimic 
control, using Lipofectamine 2000. A β-actin promoter 
Renilla luciferase reporter was used for normalization. 
After 48 h, luciferase activity was analyzed by the Dual-
Glo Luciferase Assay System (Promega), according to the 
manufacturer’s protocols.

Statistical analysis
Experimental results were assessed for significance with 
one-tailed unpaired t tests. A P value less than 0.05 was 
considered significant.

RESULTS
MiR-143-5p and miR-143-3p expression is reduced in 
gastric cancer cells
Using real-time PCR to quantify mature miR-143-5p and 
miR-143-3p in five human gastric cancer cell lines and a 
normal gastric epithelium cell line, we found that both 
the miR-143-5p and miR-143-3p expression levels were 
markedly reduced in gastric cancer cells (P < 0.01; Figure 
1A and B). Western blot analysis indicated that COX-2 
protein expression was increased in the five human gas-
tric cancer cell lines (Figure 1C); this expression was in-
versely correlated with the miR-143 levels.

MiR-143 decreases viability and increases apoptosis in 
gastric cancer cells
The reduced miR-143 expression in gastric cancer sug-
gests that this miRNA could have anti-proliferative ef-
fects. To test this hypothesis, we evaluated the effects of  
transient transfection with miR-143-5p and miR-143-3p 
in MKN-1 and BGC-823 gastric cancer cell lines. The 
Alamar Blue assay, a redox assay similar to the 3-(4,5-di-
methylthiazol-2-yl)-2,5-diphenyltetrazolium bromide 
(MTT) assay, showed significant decreases in gastric can-
cer cell viability following the transfection of  either miR-
143-5p or miR-143-3p. The decrease in viability after 
miR-143-5p transfection was greater than that after miR-
143-3p transfection (P < 0.05; Figure 2A). Additionally, 
cell counts were significantly decreased after transfection 
with either miR-143-5p or miR-143-3p (P < 0.05; Figure 
2B). Consistent with the results of  the Alamar Blue as-
say, miR-143-5p showed a stronger inhibitory effect than 
miR-143-3p.

An apoptosis assay after transfection with miR-143-
5p or miR-143-3p indicated a marked increase in cell 
apoptosis. Cells transfected with miR-143-5p had a signif-
icantly higher apoptosis rate than those transfected with 
miR-143-3p (P < 0.05; Figure 2C and D). Furthermore, 
both miR-143-5p and miR-143-3p transfection were ac-
companied by increased levels of  cleaved PARP, a prod-
uct of  apoptosis (Figure 2E).
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Figure 1  MicroRNA-143 expression is downregulated in gastric cancer cell lines. A: Quantitative real-time polymerase chain reaction analysis was performed in 
five gastric cell lines and a normal gastric epithelium cell line (GES-1). Mature microRNA-143-5p (miR-143-5p) expression levels were significantly downregulated in 
gastric cancer cells, compared to normal gastric epithelium cells (bP < 0.01). The mean value from the GES-1 cell line was normalized to 1; B: Mature miR-143-3p ex-
pression levels were significantly downregulated in gastric cancer cells, compared to normal gastric epithelium cells (bP < 0.01); C: Western blot analysis showed that 
cyclooxygenase-2 protein expression in the five human gastric cancer cell lines inversely correlated with the miR-143 levels. GAPDH: Glyceraldehyde-3-phosphate 
dehydrogenase; COX-2: Cyclooxygenase-2.
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MiR-143 directly inhibits COX-2 expression via its 
3′-UTR 
A bioinformatics analysis, conducted with RNA22, in-
dicated that the 3′-UTR of  the human COX-2 mRNA 
(NM_000963) harbors a putative miR-143-5p binding 
site (nucleotides 3515-3536) (Figure 3A) but has no miR-
143-3p binding site. To assess the inhibitory effects of  
miR-143 on COX-2, MKN-1 and BGC-823 cells were 
transfected with miR-143-5p, miR-143-3p or a control. 
Western blot analysis revealed a profound decrease in 
the COX-2 protein level after transfection with miR-
143-5p but not miR-143-3p (Figure 3B). Consistent 
with transcriptional inhibition by miRNA, we noted 
decreased COX-2 mRNA levels after miR-143-5p trans-
fection (P < 0.05; Figure 3C).

To confirm the direct action of  miR-143 on the 
COX-2 3′-UTR, transient transfection experiments were 
performed with the 3′-UTR of  COX-2, containing mu-
tated or non-mutated putative miR-143-5p matching 
sites, downstream of  the luciferase open reading frame. 
Transfection with miR-143-5p inhibited the normalized 
activity of  the COX-2 3′-UTR reporter by 57% (P < 0.01), 
whereas MiR-143-3p had no effect on this reporter activ-
ity (Figure 3D). In contrast, co-transfection of  the mutant 
reporter plasmid with either miR-143-5p or miR-143-3p 
had no effect on luciferase activity in the transfected cells 
(Figure 3E). These results demonstrated that only miR-
143-5p bound to the seed sequence present in the 3′-UTR 
of  human COX-2 mRNA to inhibit COX-2 expression.

DISCUSSION
In the present study, the expression levels of  both miR-
143-5p and miR-143-3p were found to be downregulated 
in gastric cancer. This finding is consistent with reports 
from other research groups[22,23]. In a recent report, the 
authors used real-time RT-PCR and chip assays to ana-
lyze 70 paired samples of  gastric cancers and benign tis-
sues[23]. The authors found that miR-143 was among the 
most strongly downregulated miRNAs in gastric cancers, 
compared to benign tissues. The miR-143 expression lev-
el was associated with gastric cancer progression and was 
more significantly reduced in stage Ⅳ cancers, compared 
with stage Ⅰ and Ⅱ cancers. Consistent with our observa-
tions, a study by Takagi et al[22] also indicated that miR-143 
was downregulated in gastric cancer cell lines and that 
transfection with miR-143-3p inhibited the gastric cancer 
cell viability by targeting ERK5 and AKT. However, the 
function of  miR-143-5p has never been investigated in 
gastric cancer.

In the miRNA biogenesis pathway, long primary tran-
scripts (pre-miRNAs) that have been transcribed from 
the genome are processed by the cellular RNase enzyme 
Ⅲ Drosha into 60-110-nt structures called precursor 
miRNAs (pre-miRNA)[30]. Pre-miRNAs are cleaved by 
the RNase Ⅲ enzyme Dicer-1 to produce short, imper-
fect, double-stranded miRNA duplexes that are subse-
quently unwound by helicases to create mature miRNAs. 
In some cases, two mature miRNAs can be excised from 
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Figure 2  Transfection with microRNA-143 inhibits gastric cancer cell viability and induces apoptosis. A: An Alamar Blue assay was performed 3 d after 
transfection with microRNA-143-5p (miR-143-5p) or miR-143-3p to measure the viability of MKN-1 and BGC-823 gastric cancer cells. The results showed significant 
decreases in cell viability following transfection with either miR-143-5p or miR-143-3p (aP < 0.05); this decrease was greater after miR-143-5p transfection than after 
miR-143-3p (cP < 0.05); B: Cell counts performed 3 d after transfection into MKN-1 and BGC-823 gastric cancer cells showed decreased cell numbers after transfec-
tion with either miR-143-5p or miR-143-3p (aP < 0.05). Consistent with the results of the Alamar Blue assay, the decrease in cell number after miR-143-5p transfection 
was greater than that after miR-143-3p transfection (cP < 0.05); C and D: An Annexin V/PE cell apoptosis assay revealed increased apoptosis in gastric cancer cells 
after transfection with either miR-143-5p or miR-143-3p (aP < 0.05). Cells transfected with miR-143-5p had a significantly higher apoptosis rate than those transfected 
with miR-143-3p (cP < 0.05); E: Western blots of PARP protein in MKN-1 and BGC-823 cell lines at 3 d after transfection with miR-143-5p or miR-143-3p. GAPDH was 
used as a control. The results showed increased expression of cleaved PARP after miR-143-5p and miR-143-3p transfection. GAPDH: Glyceraldehyde-3-phosphate 
dehydrogenase. PARP: Poly (ADP-ribose) polymerase.
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the same stem-loop pre-miRNA[31]. These “5p” and “3p” 
miRNAs, although generated from a single primary tran-
script, have different sequences and therefore target dif-
ferent mRNAs. In humans, two different mature miRNA 

sequences are excised from opposite arms of  the stem-
loop pre-miR-143 to generate two different miRNAs, 
hsa-miR-143-5p and has-miR-143-3p. Despite nearly a 
decade of  studies on the roles of  miRNA in cancers, the 
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comparative roles of  strand-specific mature miRNAs 
that originate from the same stem-loop precursor (5p 
and 3p) have yet to be fully studied. Previously, a number 
of  studies demonstrated that ectopic miR-143 expres-
sion inhibited cancer cells in various types of  human 
tumors[4,6-8,16,20,22]. However, the role of  miR-143 in gastric 
cancer has not been fully investigated, and differences 
between miR-143-5p and miR-143-3p have never been 
reported.

Our functional analysis of  miR-143 expression in gas-
tric cancer cell lines indicated tumor suppressor functions 
for both miR-143-5p and miR-143-3p. Our data revealed 
that the restoration of  both miR-143-5p and miR-143-
3p expression suppressed cell proliferation and promoted 
apoptosis in gastric cancer cells. The tumor-suppressive ef-
fect of  miR-143-5p was stronger than that of  miR-143-3p.

Further analysis demonstrated that only miR-143-5p 
directly binds to COX-2 mRNA. The luciferase reporter 
assay revealed that COX-2 contains a binding site for 
miR-143-5p but no binding site for miR-143-3p. A recent 
report also demonstrated different functions of  miR-
28-5p and miR-28-3p; specifically, miR-28-5p altered the 
expression of  CCND1 and HOXB3, whereas miR-28-
3p bound to NM23-H1 in colorectal cancer[32]. Our study 
provides further evidence that strand-specific “5p” and 
“3p” miRNAs could have different targets. This could 
explain why miR-143-5p is a stronger tumor suppres-
sor in gastric cancer and suggests the existence of  other 

potential targets of  miR-143-3p. For example, other 
studies have revealed multiple targets for miR-143, such 
as KRAS[5,6], Bcl-2[7,8], PAI-1[9], MMP-13[11], DNMT3A[12], 
ELK1[13] and MYO6[10]. Further studies are needed to de-
termine other targets of  miR-143-5p and miR-143-3p in 
gastric cancer.

In conclusion, both miR-143-5p and miR-143-3p are 
downregulated in gastric cancer and function as anti-on-
comirs. MiR-143-5p is more strongly tumor suppressive 
than miR-143-3p. Our data also indicate that COX-2 is a 
direct target of  miR-143-5p but not of  miR-143-3p. Fur-
ther studies are needed to define the detailed mechanisms 
and identify more miR-143 targets.
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liferation, differentiation, survival and apoptosis. It is downregulated in various 
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mechanism by which miR-143 regulates cancer cells is not fully clear.
Research frontiers
MiR-143 has been reported to be a tumor suppressor. However, the role of 
miR-143 in gastric cancer has not been fully investigated. The functional differ-
ences between miR-143-5p and miR-143-3p with regard to cancer have never 
been reported. In this study, the authors compared the tumor suppressive func-
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Figure 3  MicroRNA-143-5p directly inhibits cyclooxygenase-2 expression. A: Sites of miR-143-5p seed matches in the cyclooxygenase-2 (COX-2)  3′-untranslated 
region (3′-UTR) (nucleotides 3515-3536); B: Western blot of COX-2 protein in the MKN-1 and BGC-823 gastric cancer cell lines at 3 d after transfection with miR-
143-5p, miR-143-3p or microRNA (miRNA) mimic control. GAPDH was used as a control. The results showed a profound decrease in COX-2 protein expression after 
transfection with miR-143-5p but not miR-143-3p; C: Real-time reverse transcription-polymerase chain reaction to determine COX-2 mRNA expression was performed 
2 d after transfection with miR-143-5p, miR-143-3p or a control in MKN-1 and BGC-823. The mean expression in the control group was normalized to 1. Consistent 
with transcriptional inhibition by miRNA, the COX-2 mRNA level was reduced after miR-143-5p transfection (aP < 0.05); D: Normalized activity of the wild-type COX-2 
3′-UTR luciferase reporter in BGC-823 cells, 2 d after transfection with miR-143-5p, miR-143-3p or a control. The luciferase activity was significantly decreased by 
miR-143-5p (bP < 0.01) but not miR-143-3p; E: Normalized activity of the mutant-type COX-2 3′-UTR luciferase reporter in BGC-823 cells, 2 d after transfection with 
miR-143-5p, miR-143-3p or a control. The results showed that cotransfection of the mutant reporter plasmid with miR-143-5p or miR-143-3p had no effect on lucifer-
ase activity in the transfected cells. GAPDH: Glyceraldehyde-3-phosphate dehydrogenase.
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tions of miR-143-5p and miR-143-3p and explored the associated underlying 
mechanism.
Innovations and breakthroughs
This functional analysis of miR-143 expression in gastric cancer cell lines in-
dicated that both miR-143-5p and miR-143-3p act as tumor suppressors. The 
restoration of either miR-143-5p or miR-143-3p suppressed cell proliferation 
and promoted apoptosis in gastric cancer cells. The tumor-suppressive effect 
of miR-143-5p was stronger than that of miR-143-3p. Further analysis demon-
strated that only miR-143-5p directly bound to the cyclooxygenase-2 (COX-2) 
mRNA. The luciferase reporter assay revealed that COX-2 contained a binding 
site for miR-143-5p but not for miR-143-3p. Western blot showed a profound 
decrease in COX-2 protein expression after transfection with miR-143-5p but 
not with miR-143-3p. The data in this article indicate that COX-2 is a direct tar-
get of miR-143-5p but not of miR-143-3p.
Applications
Both miR-143-5p and miR-143-3p function as anti-oncomirs and are downregu-
lated in gastric cancers. MiR-143-5p is more strongly tumor suppressive than 
miR-143-3p and could be a potential gastric cancer therapeutic target.
Terminology
MiR-143 is considered a pivotal regulator of gene expression because it directly 
targets multiple mRNAs that code for proteins involved in cell proliferation, 
differentiation, survival and apoptosis. It is downregulated in various human 
tumors and suppresses tumor growth in cancers from the urogenital, digestive, 
respiratory and nervous system, as well as B-cell malignancies.
Peer review
The authors examined the effects and mechanisms of miR-143 subtypes on 
gastric cancer cell lines. They examined the effects of these oncomirs on 
growth, apoptosis and COX-2 activity. For the most part, the paper is straight-
forward and well written. The experiments are well described and the results 
are clearly presented.
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