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A B S T R A C T

Aim: MicroRNAs (miRNAs) are a recently discovered class of small non-coding RNAs that

regulate gene expression and may contribute to the development and progression of many

cancers. In this study, our goal was to investigate the regulation of miR-429 in gastric cancer

and explored the mechanism/s by which it influenced pathogenesis of gastric cancer.

Methods: We used real-time reverse transcriptase–polymerase chain reaction to quantify

the expression level of miR-429 in 52 gastric cancer tissues and their paracancerous tissues.

Bioinformatics was used to predict downstream target genes of miR-429. SGC-7901 gastric

cancer cells were transfected with miR-429 mimics and endogenous c-myc expression was

detected by western blots. We performed functional assays using the 3 0UTR of the c-myc

gene as a miR-429 target in a luciferase reporter assay system.

Results: We showed that miR-429 was downregulated in human gastric carcinoma tissue

and in SGC-7901 cells. Cell viability, proliferation and attachment were inhibited in

miR-429-transfected cells. miR-429 significantly downregulated endogenous c-myc

expression in SGC-7901 cells. Action of miR/429 on c-myc 3 0UTR was confirmed. The levels

of miR-429 in tumour tissue of patients with lymph node metastasis were significantly

lower than in those without lymph node metastasis.

Conclusions: Our results suggested that miR-429 played a role in the pathogenesis of gastric

carcinoma and may function as a recessive cancer gene. c-myc is an important miR-429

target gene.

� 2011 Elsevier Ltd. All rights reserved.
1. Background

MicroRNAs (miRNAs), a class of small, non-coding RNAs have

been shown to play a role in regulating gene expression.1

miRNAs were originally discovered as an evolutionarily con-

served class of 18–24mers which are formed by the sequential

processing of primary transcripts (pri-miRNAs) by two RNase

enzymes, Drosha and Dicer.2 More than 900 human miRNAs

have been identified to date. Mature miRNAs negatively regu-

late gene expression by binding a partially complementary or a

perfectly complementary 3 0-UTR region in the target gene to
er Ltd. All rights reserved
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cause translational inhibition or mRNA degradation, respec-

tively.3,4 A single miRNA can target several 100 mRNAs, leading

to a complex metabolic network. This property distinguishes

miRNAs from small interfering RNAs which typically target a

single gene.

miRNAs play a role in the aetiology and pathogenesis of

various cancers by targeting a number of oncogenes or tu-

mour suppressors genes. miR-21 regulates PTEN expression

in non-small cell lung cancer5; miR-328 regulates hnRNP E2

expression in leukaemic blasts6; miR-130b regulates RUNX3

expression in gastric cancer.7 miRNAs are differentially
.
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expressed in a number of tumours. miR-17-5p, miR-20a,

miR-21, miR-92 and miR-106a have been shown to be exten-

sively involved in the pathogenesis of solid tumours, func-

tioning as either dominant or recessive cancer genes,8

whilst miR-143 and -145 have been reported to function as

anti-oncomirs in human colorectal tumours.9 miRNAs have

also been shown to be differentially expressed in human gas-

tric cancer. Expression of miR-768-3p,miR-139-5p, miR-378,

miR-31, miR-195, miR-497 and miR-133b,miR-139-5p, miR-497

and miR-768-3p genes was significantly upregulated in non-

tumourous tissues, whilst the miR-20b, miR-20a, miR-17,

miR-106a, miR-18a, miR-21, miR-106b, miR-18b, miR-421,

miR-340*, miR-19a and miR-658 genes were significantly

upregulated in gastric cancer tissues.10,11

Interestingly, some miRNAs can be either upregulated or

downregulated in different cancers. miR-205 is upregulated

in lung, bladder and pancreatic cancers and downregulated

in prostate and breast cancers.12 The characteristic expres-

sion patterns of specific miRNAS in different cancers and

their stability in serum have intensified efforts to develop

these molecules as novel diagnostic biomarkers. A number

of groups are also focused on exploring if miRNAs can be used

as disease susceptibility markers and prognostic markers.

miR-429, a member of the miR-200 family of microRNAs,

was previously shown to inhibit the expression of transcrip-

tional repressors ZEB1/deltaEF1 and SIP1/ZEB213 and regulate

epithelial-mesenchymal transition, which represents an

important early step during metastasis. Down-regulation of

miR-429 may be an important step in tumour progression.14

miR-429 was downregulated in endometrioid adenocarci-

noma,15 whilst its upregulation in patients with serous

ovarian carcinoma is correlated with survival.16 Hu et al.

reported that low-level expression of miR-200 miRNAs in this

cluster predicted poor survival.17

In this study, our goal was to determine the role of miR-429

in gastric cancer. We evaluated the expression of miR-429 in

human gastric carcinoma and normal tissue and looked at

downstream targets of miR-429 in SGC-79011 gastric cancer

cells in order to understand the mechanism underlying its

role in the pathogenesis of gastric cancer.

2. Materials and methods

2.1. Patient samples and cell lines

All human tissue samples were obtained from surgical speci-

mens of 52 patients with gastric carcinoma who presented

between 2006 and 2007 at the Second Affiliated Hospital, Har-

bin Medical University, China. All tissues, including gastric

carcinoma and corresponding adjacent normal tissue (para-

cancerous tissues), were divided into two parts, preserved in

liquid nitrogen for 30 min after retrieval and histologically

confirmed.

SGC-7901(a human gastric carcinoma cell line) and HEK293

(a human embryonic kidney cell line) were from the Cell Bank

of Shanghai (China) and were cultured in RPMI 1640 medium

supplemented with 10% foetal calf serum, 100 U/mL penicillin

and 100 lg/mL streptomycin at 37 in a 5% CO2 incubator. Pri-

mary cells from paracancerous gastric tissue were cultured

under similar conditions, for comparison studies.18
2.2. MTT assays

Logarithmically growing SGC-7901 cells were seeded in

96-well plates (5 · 103 cells/100 ll medium/well). The culture

medium was replaced after 24 h with fresh medium contain-

ing different concentrations of miR-429 mimics (0, 20, 50, 70,

and 100 nM). Cells were incubated in the presence of the

mimics for 24-h and then incubated for 4 h in the presence

of 20 ll MTT solution (5 g/L, Sigma, Beijing, China). DMSO

was added (100 ll/well) and OD values at 570 nm were

recorded with the ELX 800 absorbance Microplate Reader

(BioTak, Winooski, VT). miR-control (Mmu-429) was used as

the control. The assay was performed three times with eight

replicates.

2.3. Cell adhesion assays

Ninety-six-well plates were coated with fibronection or lami-

nin (5.0 lg/well, Sigma, Beijing, China), and then blocked with

2% BSA in RPMI-1640 medium (50 ll/well) for 1 h. The plates

were washed with PBS and stored until use. SGC-7901 cells

were cultured in the presence of miR-429 mimics or miR-con-

trol (0, 20, 50, 70 or 100 nM) for 24 h and then resuspended in

serum free medium containing 0.1% BSA. The cell concentra-

tion was adjusted to 8 · 108 cells/L. The fibronectin or lami-

nin-coated wells were seeded with 100 ll of this cell

suspension and incubated for 1 h at 37 �C. The medium was

discarded and the wells were washed with 200 ll of pre-

warmed PBS to wash out the unattached cells. The OD values

were measured as described above. The assay was performed

three times with eight replicates.

2.5. Cell transfection and cell number counting

SGC-79011 cells were seeded in six-well plates at a concentra-

tion of 1 · 105 cells/well and transfected with an miR-429 mi-

mic or negative control oligonucleotide (GenePharma, China)

using siPORT NeoFX (Ambion, USA) according to the manu-

facturer’s instructions. Cells were harvested 12–24 h after

transfection for RNA extraction, or after 3 days for protein

extraction. The cell viability was obtained by CASY measure-

ment (CASY-1: Schärfe System, Reutlingen, Germany) accord-

ing to the manufacturer’s instructions.

2.6. Quantitative reverse transcription–PCR

Total RNA was isolated from tissue or cell cultures, using TRI-

zol (Invitrogen, USA) according to manufacturer’s instruc-

tions. Real-time quantitative PCR analysis was performed

using standard protocols on an Applied Biosystem’s 7500 HT

Sequence Detection System. Mature miR-429 expression

was assessed using a mirVana� qRT-PCR miRNA Detection

Kit (Ambion, USA), the miR-429 primer set (GenePharma,

Shanghai, China) and the 5s RNA primer set (Ambion, USA)

according to the manufacturer’s instructions. PCR was per-

formed using the following conditions: one cycle of 95 �C for

3 min, followed by 40 cycles of 95 �C for 15 s and 60 �C for

30 s. All reactions were conducted in triplicate and controls

were performed with (1) no template and (2) no reverse tran-

scription for each gene. The cycle number at which the reac-



Fig. 1 – miR-429 expression in gastric tissue and gastric

cancer cells. (A) Gastric tumour tissue versus paracancerous

tissue; (B) SGC-7901 cell line versus normal gastric cell.
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tion crossed an arbitrarily placed threshold (CT) was deter-

mined for each gene, and the relative amount of each miRNA

to 5sRNA was calculated as 2–DCT, where DCT = (CTmiRNA )
CT5s).

19

2.7. Target (c-myc) validation with luciferase reporter
system

We used the pMIR-REPORT� miRNA Expression Reporter

Vector System (Ambion, USA), which has been optimised for

cloning miRNA targets and evaluation of miRNA-mediated

regulation of target genes. A full-length c-myc 3 0-UTR was de-

signed based on c-myc 3 0-UTR sequence (NM-002467) and syn-

thesised by Sango Biotech (Shanghai, China). The fragments

were inserted downstream of the luciferase gene in the

pMIR-REPORT�-luciferase plasmid as detailed elsewhere.20

HEK293 cells, growing in 12-well plates were cotransfected

with 0.4 lg of the reporter vector and the pMIR-REPORT�-b

gal control plasmid, which was used to normalise transfection

efficiency. Prior to transfection, cells were synchronised by

serum-starvation for 12 h. miR-429 oligonucleotides or scram-

bled oligonucleotides (mumiR-429) were added to each well

(10 or 50 nM/well). Cells were harvested for luciferase assays

48 h after transfection. Reporter gene assays were performed

in triplicate using Luciferase Assay Kits (Promega, USA). The

experiment was repeated thrice.

2.8. Western Blot

Samples were lysed in buffer containing 1% NP-40, 0.1 M Tris

(pH 8.0), 0.15 M NaCl, 5 mM EDTA and 1 mM phenylmethyl-

sulfonyl fluoride. Twenty micrograms of total protein was

separated by 10% sodium dodecylsulfate–polyacrylamide gel

electrophoresis. Proteins were transferred to nitrocellulose

membrane with a semidry electrophoresis transfer apparatus

(Bio-Rad). After blocking with 5% non-fat dry milk in

TBS + 0.1% Tween-20 (TBST), blots were incubated overnight

at 4 �C with primary antibodies (anti-c-Myc and b-actin,

1:1000 dilution). Secondary antibodies conjugated to horse-

radish peroxidase were diluted 1:5000 and blots were incu-

bated for 1 h at room temperature. After washes with TBST,

chemiluminescence was detected using standard enhanced

chemiluminescence and Kodak BioMax XAR film dried, and

scanned on a Typhoon PhosphorImager (GE Healthcare) for

fluorescent blots. Quantification of fluorescent signal was

performed using ImageQuant 5.1 software (Molecular

Dynamics).

2.9. Statistical analysis

For the 52 patients with gastric cancer, age was expressed as

mean ± standard deviation (SD), whilst gender was expressed

as counts and percentages. Other continuous variables were

presented by median and inter-quartile range in the tables

or corresponding Box plots. The expression levels of miR-429

in the 52 gastric cancer samples and adjacent non-tumour

tissues were compared using a paired t-test. Continuous vari-

ables were compared by independent two-sample t-test for

two groups, or one-way ANOVA with Bonferroni corrections

for three or more than three groups. The group effect on the
repeat measurements of over-expressing miR-429 cell counts

were tested with linear mixed model. The correlations be-

tween miR-429 expression and patient’s characteristics were

performed by Mann–Whitney test and Kruskal–Wallis test

for the category data with two levels and over two levels,

respectively. The correlation between age and miR-429

expression was performed by the Spearman’s correlation

coefficient. P values of <0.05 were considered statistically sig-

nificant. All analyses were performed with the SPSS 15.0 sta-

tistics software (SPSS Inc., Chicago, IL, USA).
3. Results

3.1. miR-429 was down-regulated in gastric cancer
samples and in SGC-7901 cells

Our study group comprised of 52 gastric cancer patients with

36 (69.2%) males and 16 (30.8%) females. The mean age was

59.1 ± 13.2 years. We examined the expression of mature

miR-429 and 5s RNA in gastric cancer tissue and adjacent,

paracancerous tissue and evaluated the significance of differ-

ential miR-429 expression by comparing Ct values in these
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two tissue types. We showed that 33 patients had significantly

lower levels (downregulated two-fold) of miR-429 expression

in tumour tissue when compared with non-malignant adja-

cent gastric tissue. The average expression of miR-429 was

significantly lower in gastric cancer samples (T), when com-

pared with normal paracancerous tissues (N, Fig. 1A). We also

showed significantly lower levels of miR-429 in SGC-7901 hu-

man gastric cancer cells when compared with primary cul-

tures of non-tumour gastric cells (Fig. 1B).

3.2. Correlation of miR-429 expression levels with
clinicopathologic parameters

The correlation of miR-429 expression levels with clinical

characteristics in the 52 gastric cancer patients was analysed

(Table 1). Sixteen of these patients died during the follow-up

period. Most of the patients had adenocarcinomas and were

in the later stages of the disease. No correlation between

mir-429 levels and survival status or tumour differentiation

was found. More than half the patients showed lymph node

metastases. Patients with lymph node metastasis had signif-

icantly lower miR-429 expression levels in tumour tissues

when compared with those without lymph node metastasis

(miR-429 T/N: 0.37 versus 0.76, p = 0.003). Although we found

no statistically significant correlation between miR-429 levels
Table 1 – Correlation between miR-429 expression and clinical

N (%)

Age (year) 59.2 ± 13.6

Gender
Female 16 (30.8%)
Male 36 (69.2%)

Survival status
Survival 31 (59.6%)
Expired during follow-up 16 (30.8%)
Lost follow-up 5 (9.6%)

Lymph node metastasis
Yes 29 (55.8%)
No 23 (44.2%)

Invasion
Submucosa 6 (11.5%)
Muscularis 7 (13.5%)
Serosa 39 (75.0%)

Histological classification and stage
Adenocarcinoma 43 (82.7%)

Early 8 (15.4%)
Advanced 35 (67.3%)

Non-adenocarcinoma 9 (17.3%)

Differentiation
Low 22 (42.3%)
Low to middle 9 (17.3%)
Middle 2 (3.8%)
Middle to high 10 (19.2%)
Not known 9 (17.3%)
a The ratio of miR-429 expressed in tumour and normal paracancerous t
b Comparison between adenocarcinoma and non-adenocarcinoma tissu
c Comparison between early and advanced adenocarcinoma tissue.
and invasion, the carcinoma with deeper invasion had lower

miR-429 level. miR-429 levels were lower in advanced stage

tumours compared to early stage tumours (0.46 versus 0.74,

P = 0.248). These data suggested that miR-429 levels decreased

with the progress of the gastric carcinoma.

3.3. Functional role of miR-429 in SGC-7901 cells

We evaluated the functional role of miR-429 in gastric carci-

noma cells by measuring cell viability and proliferation in

SGC-7901 cells which were transfected with the miR-429 mi-

mic or miR-control oligonucleotide (Fig. 2A). CASY measure-

ment showed a significant decrease in the viability of miR-

429 transfected SGC-7901 cells when compared with control

cells which were transfected with scrambled nucleotide (mu-

miR-429) (Fig. 2B). MTT assays demonstrated a dose-depen-

dent inhibition of cell proliferation in miR-429-treated SGC-

7901 cells. Cells treated with 50 nM or higher concentrations

of miR-429 showed significantly lower rates of proliferation

when compared with control miRNA-treated cells (Fig. 2C).

The proliferation of cells treated with 100 nM miR-429 was

lower than those treated with 20 nM miR-429 (p < 0.001). We

also showed a significant inhibition of cell attachment on

laminin or fibronection in the presence of miR-429 mimics

(Fig. 2D), but not control miRNA (data not shown). There
characteristics.

miR-429 (T/N)a P-value

q = -0.172 0.223

0.49 (0.22, 0.77) 0.474
0.47 (0.35, 1.74)

0.369
0.51 (0.31, 1.64)
0.40 (0.28, 0.62)
0.58 (0.43, 0.76)

0.003
0.37 (0.23, 0.49)
0.76 (0.48, 2.66)

0.499
0.75 (0.58, 1.07)
0.51 (0.33, 1.70)
0.43 (0.25, 1.33)

0.868b

0.49 (0.31, 1.33)
0.74 (0.48, 2.62) 0.248c

0.46 (0.25, 1.33)
0.41 (0.35, 0.55)

0.886
0.49 (0.33, 2.02)
0.43 (0.31, 1.64)
0.39 (0.01, 0.78)
0.55 (0.44, 1.07)
0.41 (0.35, 0.55)

issues.

e.
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was less cell attachment in the presence of 100 nM miR-429

than in the presence of 20 nM miR-429 (P < 0.001).

3.4. Target prediction in silico

We explored the mechanism underlying miR-429-mediated

cell growth inhibition by using in silico analyses to predict

its cellular targets. We used the miRanda algorithm as previ-

ously described (http://www.microrna.org/mammalian/in-

dex_new.html)21 and Targetscan (http://www.targetscan.org/

).22 The first prediction of targets was done using the Sanger

database (Version 5)20 and TargetScan5.1. We showed that

c-myc, c-myb, MYCN, CyclinA and CDK8 were some of the

predicted targets of miR-429. Since c-myc is known to play

a role in the progression of gastric carcinoma and to regulate
Fig. 2 – Effect of miR-429 on cell proliferation, viability and attach

control (Mmu-429) and miR-429 target sequence (3 0-UTR of Myc)

mimic (50 nM and 100 nM). (C) Cell proliferation in the presence

ability of cells to attach to fibronectin or laminin. *indicates a sig

concentration 0 nM, �indicates a significant difference was obse
�indicates a significant difference was observed as compared to

difference between miR-control and miR-429 groups was obser
cellular proliferation in gastrointestinal cancer23–25, we

elected to validate the role of miR-429 on the regulation of

c-myc.

3.5. miR-429 down-regulated expression of endogenous c-
myc protein in SGC-7901 cells

We used Western blots to determine the effect of MiR-429 on

levels of endogenous c-myc protein in SGC-7901 cells. We

showed that c-myc protein expression was significantly

downregulated in extracts from miR-429-transfected

SGC-7901 cells when compared with miR-429 control-trans-

fected SGC-7901 cells (Fig. 3). However, our results did not

show a significant dose-dependence between the 50 nM and

100 nM groups.
ment. (A) Sequences of miR-429 mimic (has-miR-429), miR-

. (B) Viability of cells transfected with miR-control or miR-429

of miR-429 and control. (D) adhesion assay showing the

nificant difference was observed as compared to the group in

rved as compared to the group in concentration 20 nm,

the group in concentration 50 nm, –indicates a significant

ved at the same concentration.

http://www.microrna.org
http://www.microrna.org
http://www.targetscan.org/


Fig. 4 – miR-429-Mediated downregulation of c-myc

validated using the miRNA Expression Reporter System.

Fig. 3 – miR-429 downregulates c-Myc expression in

SGC-7901 cells. Western blot of cellular c-Myc in SGC-7901

cells transfected with 50 or 100 mM scrambled miRNA

(mumiR-429) or miR-429 mimic (A). Densitometric analysis

showed a significant decrease in expression of c-myc in

miR-429-transfected cells (p < 0.05) at 50 and 100 nM (B).

However, this difference was not significant after the

Bonferroni adjustment.

E U R O P E A N J O U R N A L O F C A N C E R 4 7 ( 2 0 1 1 ) 2 5 5 2 – 2 5 5 9 2557
3.6. c-myc was a target of miR-429

In order to further validate our computational data experi-

mentally, we cloned the full length c-myc 3 0-UTR into the

pMIR-REPORT luciferase plasmid (pMIR/450/5 03 0). HEK293

cells were preincubated with miR-429 RNA mimics or a con-

trol RNA oligonucleotide (mumiR-429) and then transfected

with pMIR/450/5 030. We showed a significant decrease in lucif-

erase activity in cells cotransfected with the pMIR/450/5 03 0

construct and miR-429 (50, 100 nM final concentration,

Fig. 4), when compared with cells that were cotransfected

with pMIR/450/5 030 and the control oligonucleotide. There

was no significant difference between the two treatment

groups.
4. Discussion

In this study, we showed for the first time that miR-429 was

significantly downregulated in gastric cancer tissue when

compared with adjacent normal tissue. We also showed a sig-

nificant downregulation of miR-429 in SGC-7901 gastric can-
cer cells when compared with primary cultures of gastric

non-tumour cells. Importantly, we showed that miR-429 neg-

atively regulated c-myc expression in gastric cancer cells,

suggesting a role for miR-429 dysregulation in the pathogen-

esis of gastric cancer.

MicroRNAs are endogenous short non-coding RNA mole-

cules that work at the post-transcriptional level to regulate

cell differentiation, proliferation, and apoptosis.

The processing of precursor miRNAs to mature miRNAs

has been shown to be dysregulated in a number of cancers

and this dysregulation is thought to play an important role

in carcinogenesis.3,26–28

The let-7a, miR-21, miR-23, miR-130, miR-190, and miR-17-

92 family of genes was upregulated whilst miR-122 was down-

regulated in human hepatocellular carcinomas.10 Previous

studies have demonstrated the role of miRNAs, notably

miR-155, in the carcinogenesis of gastric tumours.29–34 miR-

451 was shown to have a tumour suppressor function in gas-

tric cancer. miR-141 was also downregulated in a number of

gastric cancer cell lines and had an inhibitory effect on cell

proliferation.35 A recent study looking at 160 pairs of non-tu-

mour mucosa and gastric cancer showed that miR-125b, miR-

199a and miR-100 were related to progression of cancer,

whilst miRlet-7 g, miR-433 and miR-214 were associated with

poor overall survival.36

In this study, we showed for the first time that miR-429

was significantly down-regulated in gastric cancer tissue as

well as in SGC-7901 gastric cancer cells. miR-429 inhibited

the viability and proliferation of SGC-7901 cells, suggesting

that it could play a role in gastric tumourgenesis. Data from

previous studies showed that miRNA106b and miRNA93 di-

rectly inhibited p21, an important CDK inhibitor37 and facili-

tated progression through the G1–S phase of the cell cycle.

Similarly, miR-26a was shown to directly target cyclins D1

and D2 to induce cell cycle arrest in liver cancer cells.38 It will

be interesting to explore mechanisms by which miR-429 di-
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rectly or indirectly affects cell cycle progression and influ-

ences cellular transformation in gastric tumours.

We found miR-429 inhibited the proliferation of SGC-7901

cells and their attachment to fibronectin and laminin in a

dose-dependent manner. The regulation of cell adhesion

associates with the migration and invasion of tumour

cells.39,40 Our data suggested that miR-429 may influence cell

attachment and migration. In addition, the levels of miR-429

in tumour tissue of patients with lymph node metastasis

were significantly lower than in those without lymph node

metastasis. These suggest that downregulation of miR-429

in tumour cells may play roles in the development of gastric

cancer through enhancing cell proliferation and promoting

cell migration and invasion. However, these should be

confirmed with further in vivo experiments and clinical

analyses.

Evading apoptotic pathways represents another important

mechanism during cellular transformation. miRNAS play a

role in regulating apoptotic pathways either directly or indi-

rectly. miR-15 and miR-16 induce apoptosis by directly target-

ing the antiapoptotic protein Bcl-241 whilst miR-106b and

miR-93 inhibit Bim expression to impair apoptosis in gastric

cancer cells.42 miRNAs have also been documented to regu-

late prosurvival signalling via the PI3K/Akt pathway.4 In light

of these data, we would like to address the role of miR-429 on

regulation of apoptotic pathways in gastric cancer cells.

In order to understand the pathways involved in miR-429-

mediated inhibition of cell proliferation, we investigated po-

tential target genes of miR-429 in silico. Our analysis revealed

c-myc, c-myb, MYCN, CyclinA, CDK8 as potential targets. Some

of these target genes have been previously shown to be regu-

lated by miRNAs. The cyclin A/cdk2 complex has been well

documented to facilitate transition through the S-phase of

the cell cycle and let-7b miRNA downregulated cyclin A in

melanoma cells.43 However, the implications of miR-

429-mediated regulation of CDK8 are not very clear. CDK8

associates with Cyclin C to form part of the RNA polymerase

II transcription machinery.44c-myc, a proto-oncogene which is

over-expressed in a wide range of human cancers, has been

shown to directly or indirectly influence cancer cell growth,

proliferation, angiogenesis and metastasis45 and is thought

to play a role in tumour progression of gastric carcinoma.46

Nude mice bearing SGC-7901 tumours showed a significant

decrease in tumour growth when treated with recombinant

antisense c-myc adenovirus.46 C-myc has previously been

shown to be a direct downstream target of miR-145 in non-

small cell lung cancer cells.47 miR-145 has also been shown

to be an intermediate in the p53-mediated downregulation

of c-myc in HCT116 cells.48

Using an miRNA reporter system, we showed that miR-429

specifically downregulated endogenous c-myc expression at

the post-transcriptional level, reinforcing the hypothesis that

key cancer genes are regulated by aberrant expression of miR-

NAs in solid cancers.49 Our data are consistent with previous

reports demonstrating the regulation of a number of impor-

tant cancer targets by miRNAs, such as Ras by let-7,50 E2F1

by miR-17-5p and Bcl-2 by miR-16.41 Although miR-429 has

been computationally predicted to act on several hundred

downstream, it is very important to validate these targets by

functional assays.
One important limitation of our study is that we did not do

migration and invasiveness assays to validate the involve-

ment of miR-429 in tumour migration and invasion. Only 52

patients were enrolled in the analysis of the clinic-pathologi-

cal characteristics. We would like to confirm the findings in a

larger patient population.

5. Conclusions

We found that miR-429 plays a role in the pathogenesis of

gastric cancer in recessive fashion. We performed in silico

analysis to predict downstream targets of miR-429 and used

functional assays to confirm that miR-429 downregulated c-

myc expression in gastric cancer cells.
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