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MiR-497 induces hepatocellular carcinoma cell LM3 
apoptosis through downregulating XIAP
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Abstract: MiR-497 plays a significant role in cell behavior. Bioinformatics analysis showed that miR-497 can bind 
with the 3’-UTR of X-linked inhibitor of apoptosis protein (XIAP). This study investigated the role of miR-497 and XIAP 
in affecting hepatocellular carcinoma (HCC) cell proliferation and apoptosis. There were 45 HCC patients enrolled 
in this study. Tumor tissue and para-carcinoma tissue specimens were collected to test miR-497 and XIAP expres-
sion. MiR-497 and XIAP levels in normal liver L02 cells and HCC LM3 cells were compared. Ki-67 protein expression 
and cell apoptosis were detected by flow cytometry. The target relationship between miR-497 and XIAP was verified 
dual luciferase reporter assay. LM3 cells were divided into mimic NC, miR-497 mimic, si-NC, si-XIAP, and miR-497 
mimic+si-XIAP group. Malignant cell growth ability was evaluated by colony formation. MiR-497 was significantly 
downregulated, while XIAP expression obviously enhanced in HCC tissue compared with para-carcinoma tissue. 
MiR-497 reduced and XIAP elevated in LM3 cells compared with L02 cells. LM3 cells presented enhanced cell pro-
liferation and reduced apoptosis. MiR-497 targeted regulated XIAP gene in LM3 cells. MiR-497 upregulation and/or 
XIAP reduction markedly weakened LM3 cell proliferation and malignant growth, elevated Caspase-3 and Caspase-7 
enzyme activity, and promoted cell apoptosis. MiR-497 was abnormally downregulated, while XIAP enhanced in HCC 
tissue compared with para-carcinoma tissue. MiR-497 may antagonize the inhibitory effect of XIAP on caspase en-
zyme activity through targeted suppressing XIAP expression, thus to promote HCC cell apoptosis.
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Introduction

Primary liver cancer is one of the malignant 
tumors with serious threat to human health. It 
accounts for the fifth in incidence and third in 
mortality among the malignant tumors [1]. The 
incidence of primary liver cancer in our country 
is about 300,000 per year, which accounts for 
more than half around the world [2]. Hep-
atocellular carcinoma (HCC) is the main patho-
logical type of primary liver cancer, accounting 
for more than 90% [3, 4]. Although comprehen-
sive treatment predominantly with surgery has 
achieved great progress, its survival rate is still 
low, with the five-year survival rate less than 5% 
[5]. HCC occurrence and progress is a multifac-
tor participated, multi-stage, and multi-step 
biological process. Tumor cells abnormal prolif-
eration and apoptosis is an important segment, 
which directly affects patient’s survival and 
prognosis [6-9]. MiRNAs are a type of endoge-
nous long noncoding single-stranded RNAs at 
the length of 22-24 nucleotides in eukaryotes. 

It can complementary bind with the 3’ untrans-
lated region (3’-UTR) of mRNA, thus regulating 
target gene expression through degrading or 
inhibiting translation [10]. MiRNAs are involved 
in regulation of multiple biological behaviors 
and features in HCC, such as cell proliferation 
[11], migration [12], apoptosis [13], invasion 
[10], and epithelial-mesenchymal transforma-
tion [14]. They are expected to become the 
diagnosis and biological treatment molecular 
targets for HCC [15]. MiR-497 locates in the 
short arm of chromosome 17 (17p 13.1), be- 
longing to the cluster of miR-15/16/195/424/497 
[16]. MiR-497 abnormal downregulation app- 
ears in a variety of cancers, such as breast can-
cer [17], colorectal cancer [18], adrenal cortical 
carcinoma [19], and primary peritoneal carci-
noma [20]. MiR-497 plays a potential tumor 
suppressor function, such as promoting cell 
apoptosis, inhibiting cell division, proliferation, 
and cell cycle process, etc. Bioinformatics anal-
ysis revealed that miR-497 can bind with the 
3’-UTR of X-linked inhibitor of apoptosis protein 
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(XIAP). This study discussed the role of miR-
497 and XIAP in HCC cell proliferation and 
apoptosis.

Materials and methods

Main reagents and materials

Normal human liver cell line L02 and HCC cell 
line LM3 were bought from Shanghai cell bank 
of Chinese academy of sciences. DMEM, FBS, 
and penicillin-streptomycin were got from 
Gibco. Trizol, Lipofectamine 2000, and reverse 
transcription kit SuperScript® One-Step RT- 
PCR System were purchased from Invitrogen. 
SYBR Green fluorescence was from Toyobo. 
MiR-497 nucleotide fragments and PCR prim-
ers were designed and synthesized by Gen- 
epharma. Rabbit anti human XIAP antibody and 
Caspase 7 Activity Immunoassay kit were from 
Abcam. Cleaved Caspase-3 and cleaved Cas- 
pase-7 antibodies were from CST. Horse radish 
peroxidase (HRP)-coupled goat anti-rat and 
rabbit secondary antibodies were from Jackson. 
Annexin V/PI apoptosis detection kit, CFSE cell 
proliferation detection kit, and Caspase-3 en- 
zyme activity detection kit were from Beyotime. 
Dual-Luciferase® Reporter Assay System and 
pGL3-promoter plasmid were from Promega.

Clinical information

A total of 45 primary HCC patients received 
liver cancer radical operation in People’s 
Hospital of Wuhan University between Jan. 
2015 and Mar. 2016 were enrolled, including 
27 males and 18 females with mean age at 
43.4 ± 6.2 years old. No patients received anti-
tumor therapy before surgery. Tumor tissue was 
extracted during surgery. Para-carcinoma tis-
sue at least 5 cm away from the tumor was col-
lected. All the tissue samples were precooled 
at liquid nitrogen and then stored at -80°C 
refrigerator.

The experimental protocol has been preapp- 
roved by the ethical committee of People’s 
Hospital of Wuhan University and written con-
sents have been obtained from all patients and 
healthy volunteers. 

In situ hybridization detection of miR-497 ex-
pression

The tissue specimens were fixed in 10% formal-
dehyde and then embedded in paraffin. Next, 

the slice was dewaxed by xylene and gradient 
dehydration by ethanol. Then the slice was 
incubated in 3% hydrogen peroxide for 10 min 
to eliminate the activity of endogenous peroxi-
dase. After washed by DEPC water for three 
times, the slice was digested in 3% proteinase 
K for 30 min and treated by PBS containing 1% 
polylysine for 10 min. Next, after incubated in 
preliminary hybrid solution at 38-42°C for 4 h, 
the slice was added with digoxin labeled miR-
497 probe (0.05 ng/μl) at 38-42°C overnight. 
Then the slice was incubated in biotin labeled 
anti digoxin antibody at 37°C for 60 min. After 
washed by PBS, the slice was incubated in Cy3 
labeled anti biotin antibody at 37°C for 60 min. 
At last, the slice was stained by 0.1% DAPI for 1 
min and observed under the microscope after 
sealing. 

Cell culture

L02 and LM3 cells were cultured in DMEM 
medium supplemented with 10% FBS and 1% 
penicillin-streptomycin and maintained in 37°C 
and 5% CO2. The cells were used for the follow-
ing experiments when the density reached 
70-80%.

Dual luciferase reporter gene vector construc-
tion

According to microRNA.org online prediction, it 
was showed that miR-497 exhibited good com-
plementary targeted relationship with the 
3’-UTR of XIAP. This study adopted dual lucifer-
ase reporter assay to verify the targeted regula-
tory relationship between XIAP and miR-497. 
HEK293 cells were used as template to amplifi-
cation the full length fragment of XIAP gene 
3’-UTR. The PCR product was recycled from 
agarose gel. After double enzyme digested by 
XbaI/NotI, it was connected to luciferase report 
vector pGL-3M. At last, it was transformed to 
DH5α competent cells. Colony PCR was applied 
to screen positive clones, and the positive 
cloned plasmid with correct sequence was 
named as pGL3-XIAP-3’-UTR. It was used for 
transfection and the subsequent experiments.

Dual luciferase reporter assay

HEK293 cells were cultured in DMEM medium 
containing 10% FBS and 1% penicillin-strepto-
mycin. The cells in logarithmic phase were 
seeded in 24-well plate at 4×104/cm2 density. 
When the density reached 60%-70%, the cells 
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water. Then the RNA was reversely transcripted 
to cDNA by SuperScript® One-Step RT-PCR 
System at 45°C for 30 min and 94°C for 2 min. 
The reverse transcription system contained 2 
μg total RNA, 5 μl reaction mix (2×), 0.2 μl for-
ward primer, 0.2 μl reverse primer, 0.2 μl RT/ 
Platinum® Taq Mix, and ddH2O. The PCR prim-
ers used were as follows. miR-497PRT: 5’-GTC- 
GTATCCAGTGCAGGGTCCGAGGTATTCGCACT- 
GGATACGACACAAA-3’, miR-497PF: 5’-CGCCAG- 
CAGCACACTGTGG-3’, miR-497PR: 5’-GTGCAGG- 
GTCCGAGGT-3’; U6PRT: 5’-CGCTTCACGAATTTG- 
CGTGTCAT-3’; U6PF: 5’-GCTTCGGCAGCACATAT- 
ACTAAAAT-3’, U6PR: 5’-CGCTTCACGAATTTGCG- 
TGTCAT-3’; XIAPPF: 5’-ACCGTGCGGTGCTTTAGT- 
T-3’, XIAPPR: 5’-TGCGTGGCACTATTTTCAAGATA-3’; 
β-acting PF: 5’-GAACCCTAAGGCCAAC-3’, β-actin 
PR: 5’-TGTCACGCACGATTTCC-3’. The PCR reac-
tion system was composed of 5 μl 2×SYBR 
Green Mixture, 1 μl forward and reverse primer 
at 2.0 μM, 1 μl cDNA, and 2 μl ddH2O. The reac-
tion was performed on ABI ViiA at 95°C for 5 
min, followed by 40 cycles of 95°C for 15 s and 
60°C for 30 s. Each test was repeated for three 
times.

Western blot

Total protein was extracted from the cells and 
quantified by BCA method. A total of 40 μg pro-
tein was separated by 12% SDS-PAGE for 3 h 
and transferred to PVDF membrane. After 
blocked by 5% skim milk at room temperature 
for 60 min, the membrane was incubated in pri-
mary antibody (XIAP 1:1000, Cleaved Cas- 
pase-3 1:2000, β-actin 1:10000) at 4°C over-
night. After washed by PBST, the membrane 
was further incubated in HRP labeled second-
ary antibody (1:10000) at room temperature 
for 60 min. At last, the membrane was treated 
by ECL chemiluminiscence reagent and devel-
oped. Quantity One was applied to analyze the 
protein bind.

Caspase-3 and Caspase-7 activities detection

Caspase-3 enzyme activity was detected in 
accordance to the manual. In brief, the stan-
dard substrate pNA (10 mM) was diluted to 0, 
10, 20, 50, 100, and 200 μM, respectively. 
Their absorbance at 405 nm was tested to 
draw the standard curve. The cells were digest-
ed and centrifuged at 600 g for 5 min. After 
washed by PBS, a total of 2×106 cells were 
added to 100 μl lysis at 4°C for 15 min. After 

were transfected with 200 ng pGL3-XIAP-
3’UTR, 50 nmol miR-497 mimic (or miR-497 
inhibitor, or negative control) and 50 ng inter- 
nal control plasmid pRL-TK mixture mediated 
by Lipofectamine 2000. After incubated for 6 h, 
Opti-MEM medium was changed to DMEM 
medium supplemented with 10% FBS and 1% 
penicillin-streptomycin for another 48 h. After 
washed by PBS for twice, the cells were added 
with 100 μl Passive Lysis Buffer 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 test-
ed immediately in chemiluminescence appara-
tus. Then the solution was added with 50 μl 
STOP&GLO solution to test marine coelenter-
ons luciferase activity in microplate reader. The 
ratio of luciferase activity and marine coelen-
terons luciferase activity was treated as rela-
tive expression level of report gene. The nucleo-
tide sequences used were as follows. mimic 
NC, 5’-UUCUCCGAACGUGUCACGUTT-3’; MiR-
497 mimic, 5’-CAGCAGCACACUGUGGUUUGU-3’; 
Inhibitor NC, 5’-CAGUACUUUUGUGUAGUACAA- 
3’; MiR-497 inhibitor, 5’-ACAAACCACAGUGUG- 
CUGCUG-3’.

Grouping and transfection

Human XIAP gene sequence was used as the 
template to design and synthesize XIAP siRNA 
interference sequence, si-XIAP forward, 5’-GT- 
GGTAGTCCTGTTTCAGC-3’, si-XIAP reverse, 5’-GC- 
TGAAACAGGACTACCAC-3’. Meanwhile, negative 
control was designed as follows. Si-NC forward, 
5’-UUCUCCGAACGUGUCACGUTT-3’, si-NC reve-
rse, 5’-ACGUGACACGUUCGGAGAATT-3’. The ce-
lls were divided into five groups, including 
mimic NC group, miR-497 mimic group, si-NC 
group, si-XIAP group, and miR-497 mimic+si-
XIAP group. The nucleotide fragments and 
Lipofectamine 2000 were diluted by Opti-MEM 
at room temperature for 5 min, respectively. 
Then they were mixed at room temperature for 
30 min and added to the cells for 4-6 h. After 
further incubation for 48 h, the cells were used 
for the following experiments.

qRT-PCR

Total RNA was extracted from cells using Trizol. 
The cells were treated by Trizol and extracted 
by chloroform. After isopropanol sediment and 
ethanol washing, total RNA was diluted in DEPC 
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Colony formation rate=(Clone number/seeded 
cell number) ×100%.

Statistical analysis

SPSS 18.0 software was applied for data analy-
sis. Measurement data was presented as mean 
± standard deviation and compared by t test or 
ANOVA. P<0.05 was depicted as significant 
difference.

Results

MiR-497 expression in HCC tissue

qRT-PCR revealed that miR-497 significantly 
downregulated, while XIAP expression obvious-
ly enhanced in HCC tissue compared with para-
carcinoma tissue (Figure 1A, 1B). In-situ hybrid-
ization showed that miR-497 positive cell num-
ber in HCC group was markedly higher than that 
in paracarcinoma tissue (Figure 1C). Western 
blot demonstrated that XIAP protein expression 
in HCC tissue was apparently higher than the 
paracarcinoma tissue (Figure 1D). Correlation 
analysis showed that miR-497 was significantly 
negatively correlated with XIAP mRNA (r=-
0.695, P=0.027), suggesting the potential tar-
geted regulation relationship between miR-497 
and XIAP.

MiR-497 expression in HCC cell line LM3

qRT-PCR demonstrated that miR-497 reduced 
and XIAP elevated in LM3 cells compared with 
L02 cells, indicating miR-497 downregulation 
may play a role in XIAP overexpression (Figure 
2A, 2B). Compared with L02, LM3 cells pre-
sented enhanced cell proliferation and reduced 
apoptosis, suggesting miR-497 downregulation 
and XIAP upregulation may participate in pro-
moting HCC cell proliferation and inhibiting cell 
apoptosis (Figure 2C, 2D).

MiR-497 targeted regulates XIAP expression

MiR-497 mimic and miR-497 inhibitor appar-
ently decreased and elevated relative lucifer-
ase activity in HEK293 cells, respectively. It 
suggested that miR-497 targeted regulated 
XIAP gene expression (Figure 3A). MiR-497 
overexpression or reduction in LM3 obviously 
declined or enhanced XIAP gene and protein 
expression (Figure 3C, 3D), revealing that miR-
497 targeted suppressed XIAP gene in LM3.

centrifuged at 18,000 g for 10 min, the super-
natant was moved to a precooled Ep tube to 
test Caspase-3 enzyme activity immediately. A 
total of 10 μl Ac-DEVD-pNA (2 mM) was added 
to the solution and incubated at 37°C for 2 h to 
test absorbance at 405 nm. For Caspase-7 
enzyme activity detection, the cells were 
washed by 4°C precooled PBS and added with 
200 μl precooled Cell Lysis Buffer on ice for 10 
min. Next, the cells were centrifuged at 10,000 
g for 1 min. A total of 100 μl Caspase-7 anti-
body was added to 96-well plate at 4°C over-
night. Then the plate was treated by 150 μl 
Blocking Buffer at room temperature for 30 
min. Next, 100 μl cell lysis or Caspase-7 posi-
tive control was incubated at 37°C for 1 h. After 
washed by 150 μl Incubation Buffer for three 
times, the plate was added with 94 μl Incubation 
Buffer, 5 μl DEVD-AFC, and 1 μl DTT at 37°C for 
2-4 h. The absorbance at 405 nm was detected 
by microplate reader.

Cell apoptosis detection

The cells were digested by enzyme and centri-
fuged at 1000 g for 5 min. after resuspended in 
195 μl binding buffer, the cells were added with 
5 μl Annexin V-FITC and 10 μl PI at room tem-
perature avoid of light for 15 min. Then the cells 
were tested on flow cytometry immediately.

Ki-67 expression detection

The cells were digested by enzyme and washed 
by PBS containing 2% FBS for twice. After fixed 
in 4% paraformaldehyde at 4°C for 30 min and 
perforated in 0.1% Triton X-100 for 30 min, the 
cells were incubated in FITC labeled Ki-67 anti-
body at 4°C avoid of light for 40 min. After 
washed by PBS containing 2% FBS for twice, 
the cells were tested on flow cytometry.

Colony formation

The cells in logarithmic phase were digested by 
enzyme and isolated as single cell solution. 
Then the cells were seeded in 10 cm dish at 
100 cells/dish and cultured at 37°C and 5% 
CO2 for 14-21 d. When the colony appeared, the 
cells were washed by PBS and fixed by 4% para-
formaldehyde at room temperature for 20 min. 
Next, the cells were stained by Giemsa for 20 
min and observed under the microscope. The 
clone containing more than 10 cells were 
counted to calculate colony formation rate. 
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clined Caspase-3 and Caspase-7 enzyme activ-
ity (Figure 4E). It suggested that miR-497 do- 
wnregulation induced XIAP overexpression and 
endogenous caspase enzyme activity reduc-
tion, thus to alleviate cell apoptosis and enh- 
ance cell proliferation. 

Discussion

Primary HCC is a kind of common malignant 
tumor in clinic, featured as high malignancy 
and fatality rate. Its morbidity and mortality top 
the malignant tumor in China [21]. Most 
patients were in middle-late stage when diag-
nosed, leading to poor curative effect and prog-
nosis [22]. In recent years, following the devel-
opment of liver surgery, surgical resection and 
liver transplantation improved the survival rate 
in patients without invasion or metastasis to 

MiR-497 downregulated XIAP induced HCC cell 
apoptosis and suppressed cell proliferation

Flow cytometry demonstrated that miR-497 
upregulation and/or XIAP declination obviously 
induced HCC cell apoptosis (Figure 4A) and 
suppressed proliferation (Figure 4B). Colony 
formation assay revealed that miR-497 upregu-
lation and/or XIAP reduction weakened the col-
ony formation ability of LM3, while their synergy 
exhibited the strongest inhibitory effect (Figure 
4C). It indicated that miR-497 upregulation 
and/or XIAP declination were both involved in 
promoting HCC cell malignancy. Antagonism 
may reduce the non-contact dependent growth 
ability of LM3 cells. MiR-497 and/or si-XIAP 
transfection significantly declined XIAP protein 
expression in LM3 cells, reduced Caspase-3 
and Caspase-7 cleavage (Figure 4D), and de- 

Figure 1. MiR-497 expression in 
HCC tissue. A: qRT-PCR detection of 
miR-497 expression. B: qRT-PCR de-
tection of XIAP mRNA expression. C: 
In-situ hybridization detection of miR-
497 expression. D: Western Blot de-
tection of XIAP protein expression.
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NAs were involved in regulating HCC occurrence 
and progress, revealing new mechanism of 
HCC [25].

MiR-497 is a member of the gene cluster miR-
15/16/195/424/497, locates in the short arm 
of chromosome 17 (17p 13.1) that prone to 
tumor mutation [16]. As an important tumor 
suppressor gene, miR-497 was found downreg-
ulated in a variety of tumor tissues. Guo, et al. 
[18] reported that miR-497 level declined in 
patients with colorectal cancer. MiR-497 can 
inhibit colorectal cancer cell proliferation and 

some extent. In addition, the progression of 
interventional therapy, immune therapy, and 
biological treatment technology also played an 
important role in improving HCC patient’s sur-
vival rate and prognosis [23]. Even so, the over-
all treatment effect of the comprehensive treat-
ment measures is still not ideal, and the post-
operative five-year recurrence rate is as high as 
60% [24]. Therefore, further in-depth study of 
the molecular mechanism of HCC and exploring 
new therapy target are of great significance to 
improve early diagnosis, prognosis, and treat-
ment effect. Numerous studies found that miR-

Figure 2. MiR-497 expression in HCC cell line. A: qRT-PCR detection of miR-497 expression. B: qRT-PCR detection of 
XIAP mRNA expression. C: Flow cytometry detection of Ki-67 expression. D: Flow cytometry detection of cell apop-
tosis. 

Figure 3. MiR-497 targeted regulated XIAP expression. A: Dual luciferase reporter assay. B: qRT-PCR detection of 
miR-497 and XIAP expression. C: Western Blot detection of XIAP protein expression. 



MiR-497 regulates XIAP

10165 Int J Clin Exp Pathol 2016;9(10):10159-10168

ly induced cervical cancer cells HeLa, Caski, 
SiHa, and HeLa-S3 apoptosis through targeted 
suppressing IGF1-R. Zhu, et al. [27] presented 
that miR-497 enhanced multi-resistant gastric 
cancer cell lines SGC7901/VCR sensitivity to 
cisplatin through regulating antiapoptotic gene 
Bcl-2 expression. MiR-497, therefore, is inv-
olved in a variety of biological processes, 
including tumor cell cycle [28], division and pro-
liferation [29], apoptosis [17], and so on. This 
study investigated whether miR-497 may affect 

promote its apoptosis by targeting insulin-like 
growth factor 1 receptor, IGF1-R. Li, et al. [16] 
showed that miR-497 suppressed breast can-
cer and blocked cell cycle in G1 phase by tar-
geted regulating Raf-1 and CCND-1. It is a 
potential tumor suppressor gene in the primary 
peritoneal carcinoma. Shen et al. [17] revealed 
that miR-497 downregulation and target gene 
Bcl-w elevation participated in cell apoptosis 
reduction and breast cancer occurrence. Luo et 
al. [26] demonstrated that miR-497 significant-

Figure 4. MiR-497 downregulated XIAP to affect HCC 
cell apoptosis and proliferation. A: Flow cytometry 
detection of cell apoptosis. B: Flow detection of Ki-
67 protein expression. C: Colony formation assay 
detection of malignant proliferation. D: Western blot 
detection of protein expression. E: Caspase-3 and 
Caspase-7 enzyme activities detection.
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HCC cell proliferation and apoptosis, and relat-
ed mechanism. Clinical specimens’ analysis 
exhibited that miR-497 expression was obvi-
ously lower in tumor tissues compared with 
para-carcinoma tissue. Moreover, miR-497 le- 
vel in HCC cell line LM3 was significantly lower 
than normal liver cell line L02, suggesting that 
miR-497 downregulation may be related to HCC 
occurrence. Yan et al. [30] reported that miR-
497 suppressed vascularization and HCC dis-
tant metastasis by regulating vascular endo-
thelial growth factor A (VEGFA) and astrocyte 
elevated gene-1 (AEG-1). Ding, et al. [31] 
showed that miR-497 targeted structure spe-
cific recognition protein 1 (SSRP1) dysregula-
tion and abnormal apoptosis were related to 
liver tumor size and T stage. Xie et al. [32] and 
Furuta et al. [33] revealed that miR-497 may 
affect HCC cell cycle and proliferation by regu-
lating the cell cycle related genes CHEK1, 
CCNE1, CDC25A, CCND3 and CDK4. This study 
observed miR-497 downregulation in HCC tis-
sue was in accordance with Ding [11].

Cell apoptosis is an autonomous cell death reg-
ulated by multiple genes. Apoptosis blockage is 
closely related to a variety of tumors occur-
rence. Inhibitor of apoptosis protein (IAP) gene 
family is a kind of important antiapoptotic 
genes that may prevent apoptosis through 
directly inhibiting caspase [34]. X-linked inhibi-
tor of apoptosis protein (XIAP) is a member of 
IAP family with strongest inhibitory activity to 
Caspase. It can suppress Caspases-3, Cas- 
pases-7, and Caspases-9 expression in mito-
chondrial dependent apoptotic pathway [35]. 
MicroRNA.org online prediction showed that 
miR-497 was complementary targeted the 
3’-UTR of XIAP. Dual luciferase reporter assay 
presented that miR-497 mimic transfection sig-
nificantly reduced luciferase activity in HEK293 
cells and XIAP mRNA and protein expressions 
in LM3 cells. On the contrary, miR-497 inhibitor 
transfection exhibited the opposite effect, con-
firming that XIAP was targeted regulated by 
miR-497. qRT-PCR and Western blot demon-
strated that compared with para-carcinoma tis-
sue and normal liver cell line L02, XIAP gene 
and protein level markedly enhanced in HCC 
tissue and HCC cell line LM3, which was in 
agreement with Shi et al [36] and Augello et al 
[37]. It was found that miR-497 downregulation 
and XIAP overexpression may be involved in the 
pathogenesis of liver cancer. Furthermore, this 
study verified the impact of miR-497 and XIAP 

on LM3 proliferation and apoptosis. The results 
exhibited that miR-497 elevation and (or) XIAP 
silencing can obviously inhibit LM3 cell prolif-
eration and malignant growth ability, promote 
its apoptosis, and increasing the activity of cas-
pase-3 and caspase-7, suggesting the tumor 
suppressor role of miR-497 in HCC. It also pro-
vides new direction to improve HCC diagnosis, 
prognosis, and targeted therapy. 

In conclusion, MiR-497 abnormally downregu-
lated, while XIAP elevated in HCC tumor tissue. 
MiR-497 may antagonize the Caspase activity 
inhibition effect of XIAP to promote HCC cell 
apoptosis by targeting XIAP.
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