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Introduction

Non-small cell lung cancer (NSCLC) is the 
most common and main pathological type in lung 
cancer, accounting for about 80-85% of all ca-
ses. At present, although the imaging and sputum 
cytology analysis achieved great progress, the ear-
ly diagnosis and detection rate of NSCLC is still 
low because of unapparent early symptoms and 
lack of sensitive specific indicators. Most of lung 
cancer patients are in advanced stage when dia-
gnosed, therefore, missing the optimal treatment 
opportunity. Though biological therapy, immune 
therapy, and individualized treatment based on the 
molecular level greatly improve, it still cannot ef-
fectively reduce the mortality of patients, leading 
to the extremely low survival rate. The 5-year sur-
vival rate of lung cancer patients is only 15-20%, 
in which stage I is 60-80%, and stage IV is only 
1%1. Therefore, exploring the pathogenesis of 
lung cancer and searching for sensitive and spe-
cific markers for early diagnosis, targeted therapy, 
and prognostic judgment are of great significance 
to improve early diagnosis, treatment effect, and 
prognosis. Metastasis and recurrence often occur 
in lung cancer patients after resection, which are 
the important reasons to limit the treatment effect. 
It was confirmed that epithelial mesenchymal 
transition (EMT) is the start step of tumor inva-
sion and metastasis, which is closely related to tu-
mor metastasis, recurrence, and poor prognosis2. 
MicroRNAs is a kind of endogenous single-stran-
ded non-coding RNAs in eukaryotes at the length 

Abstract. – OBJECTIVE: As an important fac-
tor regulating the epithelial mesenchymal transi-
tion (EMT) Snail is associated with lung cancer. 
Bioinformatics analysis showed that microR-
NA-30a (miR-30a) may target the 3’-UTR of Snail 
mRNA. It was exhibited that miR-30a down-regu-
lation was related to tumor size, TNM stage, and 
poor prognosis of non-small cell lung cancer 
(NSCLC) patients, which suggests that miR-30a 
might participate in NSCLC attack. This study 
aims to explore the role of miR-30a and Snail in 
NSCLC invasion and metastasis. 

PATIENTS AND METHODS: NSCLC tumor and 
para-carcinoma tissues were collected from 46 
patients to evaluate the miR-30a and Snail ex-
pressions. The targeted relationship between 
miR-30a and Snail was verified by using dual-lu-
ciferase reporter assay. 95D cells were cultured 
in vitro and transfected with miR-30a mimic or 
small interfere RNA targeting Snail (si-Snail). 
The expression of miR-30a, Snail, EMT-related 
factors, malignant growth, invasion, and apopto-
sis, were compared.

RESULTS: Snail was significantly up-regulat-
ed, while miR-30a was significantly reduced in 
NSCLC tissue. MiR-30a suppressed Snail ex-
pression by targeting the 3’-URT of Snail mRNA. 
95D cells exhibited significantly higher Snail, 
N-cadherin, and vimentin levels, while lower
miR-30a, E-cadherin, and occludin expressions
were compared with 95C cells. 95D cells present-
ed stronger malignant growth and invasive abil-
ity, whereas lower background apoptosis than
95C. MiR-30a mimic and/or si-Snail transfection
significantly enhanced E-cadherin and occludin
expression, while significantly declined N-cad-
herin and vimentin levels, thus weakening ma-
lignant growth and invasion and increasing cell
apoptosis.

CONCLUSIONS: Snail up-regulated, while 
miR-30a declined in NSCLC tissue. MiR-30a may 
suppress Snail expression, restrain EMT, and in-
hibit lung cancer cell invasion. 
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of 21-24 nucleotides. They can complementary 
bind to the 3’-UTR of mRNA to degrade mRNA 
or inhibit translation. It was reported to participate 
in EMT process and closely related to lung cancer 
invasion and metastasis3,4. Recent studies showed 
that miR-30a down-regulation was related to tu-
mor size, lymph node metastasis, TNM stage, and 
poor prognosis of NSCLC patients, indicating that 
miR-30a may be involved in NSCLC incidence, 
whereas the specific mechanism is still unclear5. 
Snail is an important regulatory factor in EMT 
process by up-regulating vimentin and declining 
E-cadherin to promote EMT. It was revealed that
Snail obviously increased in NSCLC patients and
was associated with tumor progress, metastasis,
and poor prognosis6. Bioinformatics analysis
showed that miR-30a had good targeted comple-
mentary relationship with 3’-UTR of Snail. This
study investigated the role of miR-30a and Snail
abnormal expressions in lung cancer invasion and
metastasis.

Patients and Methods

Patients
A total of 46 NSCLC patients were diagnosed 

and received treatments in The Second Affiliated 
Hospital, (Kunming, Yunnan, China) between Fe-
bruary 2015 and March 2016. Patients were enrol-
led, including 33 males and 13 females with mean 
age at 52.9 ± 12.5 years old. No patients received 
radio or chemotherapy before surgery. There were 
16 cases in stage I-II, 20 cases in stage III, and 10 
cases in stage IV. Tumor tissue and para-carcino-
ma tissue at least 5 cm from the tumor margin, 
were obtained during the surgery. The experiment 
was approved by the Ethics Committee of Second 
Affiliated Hospital, Kunming Medical University 
(Kunming, Yunnan, China) and all subjects signed 
informed consent.

Major Reagents and Materials
Human high metastatic NSCLC cell line 95D 

and low metastatic NSCLC cell line 95C were 
purchased from ATCC cell bank (Manassas, VA, 
USA). RPMI-1640, fetal bovine serum (FBS), and 
penicillin-streptomycin were bought from Hyclo-
ne (Logan, UT, USA). Lipofectamine 2000 was 
got from Invitrogen Life Technologies (Carlsbad, 
CA, USA). RNA extraction kit was purchased 
from Omega Bio-Tek Inc. (Norcross, GA, USA). 
Reverse transcription Kit ReverTra Ace qPCR 
RT Kit was obtained from Toyobo Co. Ltd. (Osa-

ka, Japan). SYBR Real-time PCR Master Mixes 
was got from Invitrogen Life Technologies (Car-
lsbad, CA, USA). MiR-30a nucleotide fragments 
and PCR primers were synthetized by RiboBio 
(Guangzhou, China). Mouse anti-human Snail 
and rabbit anti-human E-cadherin antibodies were 
obtained from Santa Cruz Biotechnology (Santa 
Cruz, CA, USA). Mouse anti-human N-cadherin 
and rabbit anti-human vimentin antibodies were 
obtained from Cell Signaling Technology Inc. 
(Beverly, MA, USA). BCA protein quantifica-
tion kit was bought from Boster Bio Inc. (Wuhan, 
China). Annexin V/PI apoptosis detection kit was 
from Beyotime (Beijing, China). Transwell cham-
ber was got from Millipore (Billerica, MA, USA).
Matrigel was obtained from BD Biosciences 
(Franklin Lakes, NJ, USA) whilst Dual-Lucifera-
se® Reporter Assay System and pGL3-promoter 
plasmid were purchased from Promega (Madison, 
WI, USA).

Cell Culture
95D and 95C cells were maintained in RPMI-

1640 medium containing 10% fetal bovine serum 
(FBS) and 1% penicillin-streptomycin and cul-
tured in 37°C and 5% CO2. Cells in logarithmic 
phase were used for experiments.

Luciferase Reporter Gene Vector 
Construction

The 3’-UTR of Snail gene were amplified ba-
sed on HEK293 cell genome using the primers as 
5′-AATATATAAATTAACTGCTTTATTG-3′ and 
5′-CCCTCGAGGCT CCCTCTTCCTCTCC-3′. 
PCR product was recycled and double digested 
with XbaI/NotI. Then, it was connected to lucife-
rase reporter vector pGL-3M to transform DH5α 
competent cells. After colony PCR, the positive 
clone was screened and the plasmid with correct 
sequence was applied for cell transfection.

Luciferase Reporter Gene Assay
HEK293 cells in logarithmic phase were see-

ded in 24-well plate at 4×104/cm2 density. When 
the density reached 50-60%, cells were tran-
sfected with 200 ng pGL3-Snail-3’UTR, 50 nmol 
microRNA nucleotide fragment, and 50 ng pRL-
TK mixture mediated by Lipofectamine 2000. 
After incubated for 4-6 h, Opti-MEM medium 
was changed to Dulbecco’s Modified Eagle Me-
dium (DMEM) supplemented with 10% FBS 
and 1% penicillin-streptomycin for another 48 h. 
After cells were washed with PBS for twice, they 
were added tp 100 μl passive lysis buffer (PLB) 
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for 15 min to crack. The lysis was moved to a new 
Ep tube and centrifuged at 10,000 × g for 5 min. 
The supernatant was added with 50 μl luciferase 
substrate in luciferase assay buffer II and tested 
immediately in chemiluminescence apparatus. 
Then the solution was added with 50 μl Stop & 
Glo solution to test marine coelenteron luciferase 
activity in microplate reader. The ratio of lucife-
rase activity and marine coelenteron luciferase 
activity was treated as relative expression level of 
report gene. 

Cell Transfection
Human Snail gene sequence was used as the 

template to design and synthetize Snail siRNA 
interference sequence, si-Snail forward, 5′-GCU-
GCAGGACUCUAAUCCA -3′, si-XIAP re-
verse, 5′-UGGAUUAGAGUCCUGCAGC-3′. 
Meanwhile, negative control was designed as 
follows. Si-NC forward, 5′-UUCUCCGAAC-
GUGUCACGU TT-3′, si-NC reverse, 5′-ACGU-
GACACGUUCGGAGAATT-3′. Cells were divi-
ded into five groups, including mimic NC group, 
miR-30a mimic group, si-NC group, si-Snail 
group, and miR-30a mimic + si-Snail group. Cells 
were collected at 72 h after transfection for the 
following experiments.

qRT-PCR
Total RNA was extracted using the kit from 

Omega. Cells were added with 350 μl TRK buffer 
and 350 μl 70% ethanol. After blending, the solu-
tion was moved to the filtration column and cen-
trifuged at 10,000 r/min for 1 min. The membrane 
was washed with 500 μl wash buffer I for 1 time 
and with 500 μl wash buffer II for 2 times; then, 
it was air-dried at room temperature and 3050 μl 
RNase free water were added for 2 min. The sol-
ved RNA was moved to an Eppendorf (EP) tube; 
after, it was centrifuged at 10000 r/min for 1 min. 
The reverse transcription system in 20 μl contai-
ned 2 μg total RNA, 4 μl RT buffer (5×), 1 μl oligo 
dT+Random primer Mix, 1 μl RT Enzyme Mix, 
1 μl RNase inhibitor, and RNase free H2O. The 
reverse transcription reaction was performed at 
37°C for 5 min and 98°C for 15 min. The obtained 
cDNA was stored at -20°C refrigerator. PCR am-
plification was performed using cDNA as templa-
te under the effect of TaqDNA polymerase. The 
PCR primers used were as follows:
miR-497PRT: 5′-GTCGTATCCAGTGCAGGGTCC-
GAGGTATTCGCACTGGATAC GACACAAA-3′, 
miR-30aPF: 5′-CTTTCAGTCGGAGTTTGCAGC-3′, 
miR-30aPR:5′-TCAAGTACCCACAGTGCGGT-3′; 

U6PF: 5′-ATTGGAACGATACA GAGAAGATT-3′, 
U6PR: 5′-GGAACGCTTCACGAATTTG-3′; 
SnailPF: 5′-ACCCCACATCCTTCTCACTG-3′, 
SnailPR: 5′-TACAAAAACCCACGCAGA 
CA-3′; E-cadherinPF: 5′-ATTTTTCCCTCGA-
CACCCGAT-3′, E-cadherinPR: 5′-TCCCAGGC-
GTAGACCAAGA-3′; N-cadherinPF: 5′-AGC-
CAACCTTAACTGAGGAGT-3′, N-cadherinPR: 
5′-GGCAAGTTGATTGGAGGGATG-3′; vimen-
tinPF: 5′-GACGCCATCAACACCGAGTT-3′, vi-
mentinPR: 5′-CTTTGTCGTTGGTTAGCTGGT-3′; 
occludinPF: 5′-GACTTCAGGCAGCCTCGT-
TAC-3′, occludinPR: 5′-GCCAGTTGTGTAGTCT-
GTCTCA-3′; β-actinPF: 5′-GAACCCTAAGGCCA-
AC-3′, β-actinPR: 5′-TGTCACGCACGATTTCC-3′. 
The PCR reaction system was composed of 4.5 μl 
2×SYBR Green Mixture, 1 μl forward and reverse 
primer at 2.5 μM, 1 μl cDNA, and 3 μl ddH2O. The 
reaction was performed on ABI 7500 at 40 cycles of 
95°C for 15 s, 60°C for 30 s, and 74°C for 30 s. 

Western Blot
The protein was extracted using lysis and quan-

tified by BCA kit. A total of 60 μg sample was 
separated by sodium dodecyl sulphate-polyacryla-
mide gel electrophoresis (SDS-PAGE) for 3 h and 
transferred to polyvinylidene fluoride (PVDF) 
membrane (Amersham Biosciences, Piscataway, 
NJ, USA). The membrane was blocked with 5% 
skim milk at room temperature for 1 h, then it was 
incubated in primary antibody at 4°C overnight and 
was washed with phosphate buffer saline-Tween 20 
(PBST) for three times. After, the membrane was 
incubated in horseradish peroxidase (HRP) labeled 
secondary antibody at room temperature for 60 min 
and washed with PBST for three times. At last, the 
membrane was treated by enhanced chemilumine-
scence (ECL, Amersham Biosciences, Piscataway, 
NJ, USA) reagent and developed. The data was 
analyzed using Quantity One software Bio-Rad 
Laboratories (Hercules, CA, USA).

Clone Formation Assay
Cells in logarithmic phase were digested with 

0.25% trypsin and re-suspended in RPMI-1640 
medium containing 10% FBS. Cells were then 
seeded in 10 cm dish at the density of 100 cells/
dish within 10 ml medium and cultured at 37°C 
and 5% CO2 for 14-21 days. The cultivation was 
stopped when the macroscopic clone appeared. 
Next, cells were fixed by 4% paraformaldehyde 
at room temperature for 15 min and were stained 
by Giemsa for 20 min. At last, cells were obser-
ved under the microscope (4×) to count the clone 
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number with more than 10 cells. Clone formation 
rate = (clone number/seeded number) × 100%.

Flow Cytometry
Cells were collected and re-suspended in 195 

μl binding buffer. The cell apoptosis was also 
examined by using the Annexin V/PI apoptosis 
detection kit in this study. Briefly, cells were in-
cubated with 5 μl Annexin V-FITC and 10 μl PI at 
room temperature for 15 min in the dark. At last, 
cells were put on ice for flow cytometry detection.

Transwell Assay
A total of 100 μl matrigel was put on the surfa-

ce of 8 μm membrane and incubated in 37°C for 
30 min. A total of 200 μl cell suspension at 1×106/
ml were seeded in the upper chamber, while 600 
μl RPMI-1640 complete medium containing 10% 
FBS were added to the lower chamber. After 48 
h incubation, the membrane was wiped by sterile 
swab to remove cells did not pass through the ma-
trigel. Then, the membrane was fixed by 4% para-
formaldehyde at room temperature for 30 min and 
stained by 0.1% crystal violet for 30 min. At last, 
the membrane was observed under the microsco-
pe. Five views were randomly selected to count 
the cells pass through the membrane. 

Statistical Analysis
All data analysis was performed by SPSS 18.0 

software (SPSS Inc., Chicago, IL, USA). The me-
asurement data was presented as mean ± standard 

deviation and compared by t-test. A p<0.05 was 
depicted as statistical significance.

Results

MiR-30a was Declined and Snail was 
up-Regulated in Lung Cancer Tissue

Compared with para-carcinoma tissue, Snail 
mRNA and protein expressions significantly in-
creased in tumor tissue from NSCLC patients fol-
lowing TNM upstage (Figure 1A, B). It suggested 
that Snail elevation may be involved in lung can-
cer attack. MiR-30a level was obviously reduced 
in tumor tissue compared with para-carcinoma 
tissue. Moreover, it expressed lower in later sta-
ge (Figure 1A). Correlation analysis revealed that 
miR-30a was significantly negatively correlated 
with Snail mRNA (r=-0.795, p=0.033). MiR-30a 
may negatively regulate Snail to participate in 
lung cancer occurrence, invasion, and metastasis.

Snail was Regulated by miR-30a
Luciferase reporter gene assay revealed that 

miR-30a up-regulation obviously reduced the rela-
tive luciferase activity of HEK293 cell lysate, while 
miR-30a inhibition markedly increased the relative 
luciferase activity (Figure 2A), indicating that miR-
30a can target on the 3’-UTR of Snail mRNA and 
regulate its expression. Further detection demon-
strated that miR-30a up-regulation or reduction si-
gnificantly declined or elevated Snail expression in 
95D cells, respectively. It confirmed that Snail was 
the target gene of miR-30a (Figure 2B, C, D).

MiR-30a and Snail Expressions Relate to 
Cell Invasion

qRT-PCR demonstrated that Snail expression 
was obviously higher, while miR-30a level was 
lower in human high metastatic NSCLC cell line 
95D compared with low metastatic NSCLC cell 
line 95C (Figure 3A). Western blot presented that 
E-cadherin and occludin levels were higher in 
95D than 95C, whereas N-cadherin and vimentin 
expressions were lower (Figure 3B). Also, 95D 
cells exhibited stronger malignant growth and 
invasion, while lower background apoptosis than 
95C cells (Figure 3C, D, and E).

MiR-30a Regulates 95D Cell Malignant
Growth, Invasion, and Apoptosis 
Through Targeting Snail

MiR-30a mimic and /or si-Snail significantly 
reduced Snail expression in 95D cells (Figure 4A, 

Figure 1. MiR-30a declined, while Snail upregulated in 
lung cancer tissue. (A) qRT-PCR detection of miR-30a and 
Snail mRNA expression. (B) Western blot detection of pro-
tein expression. *p<0.05, vs. para-carcinoma tissue.
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B), weakened clone formation (Figure 4C), decli-
ned cell invasion (Figure 4E), and enhanced cell 
apoptosis (Figure 4D). Further analysis showed 

that miR-30a elevation and/or Snail down-regula-
tion obviously reduced N-cadherin and Vimentin 
expression, while increased E-cadherin and occlu-

Figure 2. Snail was targeted regulated by miR-30a. (A) Dual luciferase reporter assay. (B) qRT-PCR detection of miR-30a 
and Snail mRNA expression in 95D cells. (C) Western blot detection of Snail protein expression in 95D cells. *p<0.05, vs. 
mimic NC. #p<0.05, vs. inhibitor NC. 

Figure 3. MiR-30a and Snail expressions were related to cell invasion. (A) qRT-PCR detection of gene expression. (B) We-
stern blot detection of protein expression. (C) Clone formation assay determination of malignant growth. (D) Transwell assay 
detection of cell invasion. (E) Flow cytometry detection of cell apoptosis. *p<0.05, vs. 95C.
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din levels in 95D (Figure 4A, B). It suggested that 
miR-30a and Snail abnormal expressions were 
associated with lung cancer malignant growth, in-
vasion, and apoptosis.

Discussion

Lung cancer is one of the largest malignant 
threats to human health and life with the fastest 
growing morbidity and mortality7. It was estimated 
more than 1.8 million new diagnosed lung cancer 
patients and 1.59 million died of lung cancer wor-
ldwide in 2012, accounting for 12.9% and 19.4% 

of all cancer patients, respectively8. The prevalence 
ratio of lung cancer between men and women is 
about 3:1-5: l. Lung cancer morbidity and morta-
lity account for the first in male and second in fe-
male, among all malignant tumors9, thus becoming 
the leading cause of cancer death around the wor-
ld. In recent years, the morbidity and mortality of 
lung cancer significantly increased in China. The 
number of lung cancer patients increased from 606 
thousand to 733 thousand, while the prevalence 
rate elevated from 46.1/100,000 to 50.4/100,000, 
and the fatality rate raised from 37.0/100,000 to 
42.3/100,000 in recent 5 years10. Though the new 
anti-cancer drugs and treatment measures kept 

Figure 4. MiR-30a regulated 95D cell malignant growth, invasion, and apoptosis through targeting Snail. (A) qRT-PCR 
detection of gene expression. (B) Western blot detection of protein expression. (C) Clone formation assay determination of 
malignant growth. (D) Flow cytometry detection of cell apoptosis. (E) Transwell assay detection of cell invasion. *p<0.05, vs. 
mimic NC. #p<0.05, vs. inhibitor NC.
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emerging, the clinical curative effect and prognosis 
of lung cancer show no obviously improvement11. 
Most of patients are in the middle-late stage or with 
metastasis because of the unapparent symptoms in 
early stage, resulting in the low overall survival 
rate12. Therefore, elucidating the pathogenesis of 
lung cancer, searching specific molecular markers, 
and exploring the new diagnosis and treatment 
strategy, are of great significance to improve sur-
vival rate and prognosis of lung cancer patients. 
Lung cancer invasion and metastasis is a complex, 
multi-stage, and multi-factor regulated biological 
process, including lung cancer cells detach from 
the primary site, enter the surrounding stroma, and 
finally migrate to distance and form new metasta-
tic lesion via blood or lymphatic vasculature13,14. 
EMT refers to the biological process of epithelial 
cells transform into mesenchymal phenotype cel-
ls through specific program, which plays a critical 
role in embryonic development15, tissue remode-
ling, and tumor metastasis16, and organ fibrosis17. 
It is mainly featured as E-cadherin and occludin 
reduction, N-cadherin elevation, cytokeratin ske-
leton transform to vimentin, and the morphology 
of mesenchymal cells18. EMT is the initial step and 
an important biological process of lung cancer cells 
source from which epithelial cells obtain migration 
and invasion ability. In the EMT process, epithelial 
cells lose the cell polarity, cell - basement mem-
brane, and cell - cell adhesion stability, increase 
migration and athletic ability, thus obtaining the 
mesenchymal phenotype as high migration and in-
vasion, anti-apoptosis, and degrading extra-cellu-
lar matrix19. Recent studies showed that miR-30a 
down-regulation was closely associated with tumor 
size, lymph node metastasis, TNM stage, and poor 
prognosis of lung cancer, suggesting that miR-30a 
may participate in the pathogenesis of lung cancer5. 
Our study revealed that miR-30a level obviously 
declined in lung cancer tissue compared with pa-
ra-carcinoma tissue, and further reduced following 
upstage. It indicated that miR-30a may be involved 
in lung cancer occurrence and related to lung can-
cer invasion and metastasis, which was in accor-
dance with Tang et al5 report. Snail is an important 
regulatory factor in EMT process. It can suppress 
E-cadherin gene transcription and expression by 
binding with its promoter E-box to promote EMT 
and tumor metastasis20. Also, Snail can increase 
N-cadherin expression to facilitate EMT21. Grant et 
al6 demonstrated that Snail upregulated in NSCLC 
patients, which was associated with tumor pro-
gression, metastasis, and poor prognosis6. Hung 
et al22 revealed that Snail significantly increased in 

NSCLC tumor tissue and was correlated with sur-
vival rate. Our results exhibited that Snail expres-
sion in lung cancer tissue was apparently higher 
than para-carcinoma tissue, and elevated following 
TNM upstage, which was in agreement with Grant 
et al6 study. Bioinformatics analysis showed that 
miR-30a had good targeted complementary rela-
tionship with the 3’-UTR of Snail. Dual luciferase 
reporter assay presented that miR-30a mimic and 
inhibitor apparently declined and enhanced the 
luciferase activity in HEK293 cell lysate, respecti-
vely. Moreover, they significantly reduce and ele-
vate Snail mRNA and protein expression in 95D 
cells, confirming that Snail was the target gene 
of miR-30a. Therefore, this study further investi-
gated the role of miR-30a and Snail dysregulated 
expression in lung cancer invasion and metastasis. 
It was found that 95D cells presented stronger in-
vasive ability and malignant growth, lower miR-
30a, and higher Snail than 95C cells, revealing that 
miR-30a down-regulation induced Snail elevation 
may be related to lung cancer cell invasion enhan-
cement. In addition, we observed that 95D exhi-
bited lower background apoptosis than 95C cells, 
which may be related to the apoptosis reduction du-
ring EMT enhancement process23. Furthermore, we 
explored the impact of miR-39a and Snail on 95D 
cell growth, invasion, and apoptosis. The results 
showed that the enhanced miR-30a and/or inhibi-
tion of Snail significantly suppressed N-cadherin 
and Vimentin expression, while elevated E-cadhe-
rin and occludin levels in 95D cells, thus to restrain 
cell malignant growth and EMT. Franco et al24 
observed that Snail enhancement promoted EMT 
induced by TGF-β and inhibited tumor cell apopto-
sis. Wan et al25 demonstrated that downregulation 
of Snail expression increased the sensitivity of liver 
cancer cells to apoptosis induced by TNF related 
apoptosis inducing ligand (TRAIL), revealing the 
effect of Snail in apoptosis antagonism. This study 
also found that miR-30a upregulation and/or Snail 
suppression promoted 95D cell apoptosis, which 
may be associated with the regulatory role of Snail 
in apoptosis. It may have the same mechanism with 
the report of Franco et al24 and Wan et al25, whereas 
the specific mechanism is still unclear.

Conclusions

Snail was abnormally upregulated, while miR-
30a was declined in lung cancer tissue. MiR-30a 
may restrain EMT and lung cancer invasion by 
targeted suppressing Snail expression.
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