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Abstract: Studies have found that colorectal neoplasia differentially expressed (CRNDE) is related to cancer devel-
opment. Herein, we found that the expression of CRNDE was increased in human hepatic carcinoma (HCC) tissues
and cell lines. The ROC curve analysis illustrated CRNDE has a significant diagnostic value for HCC. At the same
time, CRNDE promotes HCC cell proliferation, migration, and invasion in vitro. Quantitative real-time polymerase
chain reaction (PCR) demonstrated that miR-384 was significantly downregulated in HCC tissues. Moreover, we in-
dicated CRNDE negatively regulated miR-384 expression in HCC. In addition, we found that CRNDE accelerated the
expression levels of NF-kB and p-AKT though inhibition of miR-384. Overall, these results suggested that CRNDE-
miR-384 axis might be a promising therapeutic target for the treatment of HCC.
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Introduction

Hepatocellular carcinoma (HCC) is one of the
most common tumors to impact human health,
accounting for more than 5% of all cancers in
the world [1, 2]. It has been reported that HCC
has become the second leading cause of can-
cer mortality in China [3]. Although surgical
treatment is the most common and efficient
method for treating HCC, the recurrence and
metastasis rates are high. According to earlier
reports, the 5-year survival rate after operation
ranges between 36-50% [4]. HCC cell migration
and invasion are very complex processes,
including changes in multi-gene signatures.
The early prevention of migration and invasion
has become a primary topic in HCC research.
Therefore, the molecular mechanisms of poten-
tial metastasis in HCC and the effective thera-
peutic targets require urgent exploration.

Long non-coding RNAs (IncRNAs), a new sort of
non-coding RNA longer than 200 nucleotides,
have no protein-coding capacity [5]. Numerous
studies have indicated that IncRNAs regulate
gene expressions through the processes of

transcription regulation, post-transcription reg-
ulation, genomic imprinting, and chromatin
modification [6, 7]. There is already growing evi-
dence that IncRNAs play major roles, not only in
normal development but also in tumor genesis
[8, 9]. However, the biological function and
mechanism of INcRNA-CRNDE are not clear in
HCC. In this research, we measured the expres-
sion level of INcCRNA-CRNDE in human hepatic
carcinoma cell lines and tissues. We also dem-
onstrated that IncRNA-CRNDE promoted HCC
cell proliferation, migration, and invasion in
vitro.

MicroRNAs (miRNAs), a class of endogenous
non-coding RNA with the length of 20-25 nucle-
otides, can regulate the expression of massive
target genes by targeting the homologous
sequences of messenger RNAs (mRNAs) with
the 3’-untranslated region (3'-UTR) to promote
RNA degradation [10, 11]. MiRNAs play key
roles in the regulation of cell development
process including proliferation, differentiation,
metastasis, and apoptosis [12, 13]. However,
the mechanism of miR-384 action is not clear
in HCC.
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In this study, our results revealed a novel mech-
anism of IncRNA-CRNDE in tumorigenesis of
HCC. We surmised that IncRNA-CRNDE can
directly interact with miR-384 to promote HCC
cell proliferation, migration, and invasion in
vitro. Therefore, we speculated that the IncRNA-
CRNDE, as a key regulator of gene expression,
might be a promising therapeutic target for the
treatment of hepatic carcinoma.

Materials and methods
Patients and clinical specimens

HCC tissues and matched adjacent noncancer-
ous tissues samples were collected and
written, informed consent was provided by
patients in the Department of Hepatobiliary
Surgery, Affiliated Hospital of Guizhou Medical
University. According to World Health Orga-
nization (WHO), the HCC histological diagnosis
was confirmed.

Cell culture

Seven HCC cell lines (MHCC97H, Hep3B,
MHCC9O7L, BEL-7402, QGY-7703, HCCC9810,
and HuH7), immortalized normal liver epithelial
cell lines (THLE3), and human embryonic
kidney 293T (HEK293T) cell lines were
purchased from the Type Culture Collection
of the Chinese Academy of Sciences, Shang-
hai, China. MHCC97H, Hep3B, MHCCI7L,
BEL-7402, QGY-7703, HCCC9810, HuH7, and
HEK293T were cultured in Dulbecco’s modified
Eagle’'s medium (Invitrogen, Carlsbad, CA) con-
taining 10% fetal bovine serum (FBS, Invitro-
gen), 100 U/ml penicillin, and 1 yg/ml strepto-
mycin (Invitrogen). THLE3 cells were cultured in
bronchial epithelial growth medium (Clonetics
Corporation, Walkersville, MD), including 5 ng/
ml epithelial growth factor (EGF), 70 ng/ml
phosphoethanolamine, and 10% FBS. All cells
were cultured at 37°C with 5% CO,,

Lentiviral vector construction

The vectors carrying GFP, IncRNA-CRNDE, Luc,
and shRNA-CRNDE were constructed. The
packaging vectors (pCMV-VSVG, pMDLg/pRRE
and pRSV-REV) and the lentivirus vectors were
co-transfected in HEK293T cells, and then len-
tiviruses were concentrated and identified.

Transfection

MHCCO97H cells were transfected with Lenti-
GFP and Lenti-IncRNA-CRNDE. HuH7 cells were
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transfected with Lenti-shCRNDE, and Lenti-
shLuc using 8 ug/mL polybrene (Sigma). G418
(Life Technologies, 0.8 mg/mL) was used to
screen and establish the stable expression of
cell lines. According to the manufacturer’s pro-
tocol, MHCC97H and HuH7 (2 x 10° cells/well)
were transfected with 200 ul of mature miR-
384 mimic (100 nM), mock, or inhibitor with
Lipofectamine 2000 (Invitrogen, Carlsbad, CA,
USA) for 72 hrs.

Reverse transcription and quantitative real-
time reverse transcription PCR (qRT-PCR)

Total RNA was extracted using the TRIzol
reagent (Invitrogen, CA, USA). Corresponding
cDNA was synthesized using random primers
and a RevertAid First Strand cDNA Synthesis
kit (Thermo Fisher). SYBR-Green PCR Master
Mix kit (Takara, Japan) and ABI 7500 Real-Time
PCR System (Applied Biosystems) were used
to detect the mRNA expression levels of re-
lated genes. GAPDH and U6 were chosen as
internal loading controls. The sequences of
GAPDH primers were 5-GTCAGCCGCATCTTCT-
TTTG-3’ (sense) and 5-GCGCCCAATACGACCA-
AATC-3’ (antisense); The primer sequences
for U6 are: 5-CTCGCTTCGGCAGCACA-3’ (the
forward primer) and 5-AACGCTTCACGAATTTG-
CGT-3’ (the reverse primer); The sequences
of IncRNA-CRNDE primers were 5-TGAAGGA-
AGGAAGTGGTGCA-3’ (sense) and 5-TCCAGTG-
GCATCCTACAAGA-3’ (antisense); The sequenc-
es of miR-384 primers were 5-TGTTAAATCA-
GGAATTTTAA-3’ (sense) and 5-TGTTACAGGCA-
TTATGAA-3’ (antisense); The sequences of
NF-kB primers were 5-AGTGTGGAGGCTGCCT-
TGCGAATG-3' (sense) and 5-TGGGCTTTCA-
AGACTGGAACGGTC-3’ (antisense); The se-
quences of p-AKT primers were 5-GCAGCA-
CGTGTACGAGAAGA-3’ (sense) and 5-GGTGTC-
AGTCTCCGACGTG-3' (antisense). All results
were repeated three times. All results are
shown as the mean + SD of three independent
experiments.

Western blot analysis

Cells were harvested in a lysis buffer containing
a protease inhibitor cocktail (Roche Applied
Science). The concentrations of total proteins
were measured using a BCA protein assay
kit (Thermo Fisher Scientific). The objective
proteins were separated with 8% SDS poly-
acrylamide gel and transferred to polyvinyli-
dene difluoride (PVDF) membranes (Millipore,
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Figure 1. The expression level of IncRNA-CRNDE
increases in human HCC cell lines and tissues.
A. The expression level of InNcRNA-CRNDE was de-
tected by gRT-PCT in THLE3 and HCC cell lines
(MHCC97H, Hep3B, MHCCO77L, BEL-7402, QGY-
7703, HCCC9810, and HuH7), U6 was used as an
internal reference, (*P < 0.05, **P < 0.01, ***P
< 0.001). B. The qRT-PCR was used to detect the
mMRNA expression level of INcRNA-CRNDE in 87 pairs
of HCC tissues and paired adjacent normal tissues.
C. The cut-off score of INcRNA-CRNDE expression
was evaluated by a receiver operating characteristic
curve (ROC) analysis.

Billerica, MA). The membrane was incubated
with primary antibodies including anti-rabbit-p-
AKT (1:1000 dilutions, Santa Cruz, USA), anti-
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rabbit-AKT (1:2000 dilutions, Cell Signaling
Technology, Beverly, MA, USA), anti-rabbit-NF-
kB antibody (1:1000 dilutions, Cell Signaling
Technology, Beverly, MA, USA), anti-rabbit-GAP-
DH antibody (1:4000 dilution, Cell Signaling
Technology, Beverly, MA, USA). The enhanced
chemiluminescence (ECL) substrate kit (Amer-
sham Biosciences) and the enhanced che-
miluminescence detection system (Amersham
Biosciences) were used to detect the results.

Cell proliferation

The proliferate ability of HCC cells was mea-
sured using 3-(4, 5-dimethylthiazole-2-yl)-2,
5-diphenyl tetrazolium bromide (MTT). Next, 2
x 103 cells were seeded in a 96-well plate. At
particular points in time, 20 yl MTT solutions
(0.5 mg/ml, Sigma) were added to each well
for 4 hrs at 37°C. The original culture was
removed, and then 100 pl of dimethyl sulfoxide
solutions (Sigma) were added to each well. The
absorbance was detected by a Tecan plate
reader at 490 nm. Each experimental condition
was detected in quintuplicate. All experiments
were performed in triplicate.

Migration and invasion assays

The migratory and invasive ability of HCC cells
were assessed by migration assay with tran-
swell (Corning Life Sciences, Bedford, MA) and
the matrigel invasion (BD Biosciences, San
Diego, CA, USA) assay, respectively. Cells were
seeded to cell culture inserts (Corning Costar
Corp) for incubation for 24 hrs at 37°C and
then fixed using 4% paraformaldehyde. They
were then stained using 0.1% crystal violet
solution. The cells above the upper surface
were cleared. The number of migratory cells
was counted with the microscope.

Dual luciferase reporter assay

StarBase v2.0 (http://starbase.sysu.edu.cn/)
was used to predict the binding sites between
LncRNA-CRNDE and miR-384. HEK293T cells
(5 x 10* cells/well) were co-transfected with
the constructed plasmids using Lipofectamine
2000 (a renilla plasmid as internal reference)
for 48 hrs. According to the manufacturer’s
instructions, the luciferase activities were
detected by Dual-Luciferase Reporter Assay kit
(Promega).

Am J Cancer Res 2016;6(10):2299-2309



LncRNA-CRNDE regulates miR-384 in HCC

Table 1. The relationship of INcRNA-CRNDE and miR-384 expression levels (ACt) with clinicopathologi-

cal factors in HCC tissues

Characteristics No. of patients (%) LncRNA-CRNDE miR-384
Mean + SD P value Mean + SD P value
Total no. of patients 87
Age (year)
> 60 38 (43.7) 10.65 £ 2.23 0.09 14.11 +1.88 0.27
<60 49 (56.3) 11.87 + 1.67 13.64 + 1.62
Gender
Male 35 (40.2) 11.74 £2.12 0.08 14.96 + 1.97 0.75
Female 52 (59.8) 11.23 £2.32 14.82 + 1.38
Lymphatic metastasis
NO 45 (51.7) 11.93 £ 2.03 0.012* 15.47 + 1.84 0.007**
N1-N2 42 (48.3) 9.65 +1.81 13.55 +1.49
Distal metastasis
MO 58 (66.7) 11.58 £ 2.27 0.07 13.87 + 1.80 0.47
M1 29 (33.3) 10.17 + 1.94 14.47 + 1.38
TNM stage
0&l&ll 49 (56.3) 11.93 £ 2.03 0.012* 14.87 + 1.84 0.021*
& IV 38 (43.7) 10.65 £ 1.81 13.15 + 1.49

*P < 0.05; **P < 0.01.

Statistical analysis

Statistical significance was analyzed by
Student’s t-test and one-way analysis of vari-
ance (ANOVA) using SPSS 15.0 software and
GraphPad (GraphPad Prism Software, La Jolla,
CA, USA). All results were shown as the means
+ SD. P < 0.05 was considered statistically
significant.

Results

The expression level of IncRNA-CRNDE was
increased in human HCC cell lines and tissues

The gRT-PCR results show that the expression
level of IncRNA-CRNDE was significantly in-
creased in seven HCC cell lines (MHCC9O7H,
Hep3B, MHCC97L, BEL-7402, QGY-7703,
HCCC9810, and HuH7) compared with immor-
talized normal liver epithelial cell lines (THLE3)
(Figure 1A). Moreover, we detect the expres-
sion of INcRNA-CRNDE in 87 pairs of HCC
tissues compared to paired adjacent normal
tissues by qRT-PCR (Figure 1B). As shown in
Table 1, the expression level (ACt) of IncCRNA-
CRNDE was related to the clinicopathological
factors in HCC tissues. The ROC curve was gen-
erated, and the area under the ROC curve of
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IncRNA-CRNDE was 0.699 (P < 0.0001), which
implies that it may serve as an ideal biomarker
for HCC diagnosis (Figure 1C). Taken together,
these results demonstrated that IncRNA-
CRNDE was upregulated in HCC.

LncRNA-CRNDE promotes HCC cell prolifera-
tion, migration, and invasion in vitro

To investigate the biological function of IncRNA-
CRNDE in the development process of HCC
cells, we first detected the expression of
IncRNA-CRNDE in MHCC97H cells transfected
with IncRNA-CRNDE or the control by gRT-PCR.
The results showed that IncRNA-CRNDE expres-
sion was significantly increased in MHCCO7H
cells transfected with IncRNA-CRNDE vector
with lentivirus compared with the control (P <
0.001) (Figure 2A). Simultaneously, IncRNA-
CRNDE expression was significantly decreased
in HUH7 cells that were transfected with shR-
NA-CRNDE compared with the scramble (P <
0.001) (Figure 2B). Second, we measured the
effect of INcRNA-CRNDE on the cell ability of
HCC by MTT. As shown in Figure 2C, the overex-
pression of INcRNA-CRNDE promoted the pro-
liferation of MHCC97H cells (P < 0.001). Mean-
while, the reduction of IncRNA-CRNDE marked-
ly suppressed the proliferation of HUH7 cells (P

Am J Cancer Res 2016;6(10):2299-2309
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Figure 2. LncRNA-CRNDE promotes HCC cell proliferation, migration and invasion. A. The mRNA expression level of
IncRNA-CRNDE was detected by qRT-PCR in MHCCO7H cells transfected with INcRNA-CRNDE or the control (***P
< 0.001). B. The mRNA expression level of IncRNA-CRNDE was detected by gRT-PCR in HuH7 cells transfected
with shRNA-CRNDE or the scramble (***P < 0.001). C. The proliferation ability was measured by MTT assays in
MHCC97H cells transfected with INcRNA-CRNDE or the control, (***P < 0.001). D. The silencing of IncRNA-CRNDE
significantly inhibited cell proliferation. The proliferation ability was measured by MTT assays in HuH7 cells trans-
fected with shRNA-CRNDE or the scramble (***P < 0.001). E. The overexpression of INcRNA-CRNDE significantly ac-
celerated the migration and invasion ability of MHCC9O7H cells. Migrated and invasive cells were stained with crystal
violet solution, and the quantification of migrated and invasive cells was shown; magnification 200 x, ***P < 0.001.
F. The silencing of IncRNA-CRNDE significantly inhibited migration and invasion ability of HuH7 cells. Migrated and
invasive cells were stained with crystal violet solution, and the quantification of migrated and invasive cells was

shown; magnification 200 x, ***P < 0.001.

< 0.001) (Figure 2D). Finally, we detected the
effect of INcRNA-CRNDE on the ability of HCC
cell migration and invasion by transwell assays.
As shown in Figure 2E, the number of migratory
and invasive MHCC97H cells was significantly
increased when cells were transfected with the
overexpression vector of IncRNA-CRNDE (P <
0.001). In addition, the number of migratory
and invasive HuH7 cells were significantly
decreased when transfected with shincRNA-
CRNDE (P < 0.001) (Figure 2F).

IncRNA-CRNDE negatively regulated miR-384
in human HCC

The expression level of miR-384 was analyzed
by gRT-PCR in 87 pairs of HCC tissues and
paired adjacent normal tissues to determine if
miR-384 is associated with the development
process of HCC and IncRNA-CRNDE expres-
sion. The expression level of miR-384 was sig-
nificantly lower in HCC tissues compared to
paired adjacent normal tissues (P < 0.001)
(Figure 3A). A correlation analysis found that
there was a negative correlation between miR-
384 and IncRNA-CRNDE mRNA by gRT-PCR in
87 pairs of HCC tissues and paired adjacent
normal tissues (R?> = 0.1335, P = 0.0005)
(Figure 3B). Furthermore, we indicated that the
expression level of miR-384 was significantly
decreased in MHCC9O7H cells transfected with
IncRNA-CRNDE compared with the control (P <
0.001), and the miR-384 expression was sig-
nificantly increased when cells were transfect-
ed with miR-384 mimics again (P < 0.01)
(Figure 3C). Simultaneously, we found that the
expression level of miR-384 was significantly
increased in HUH7 cells transfected with shR-
NA-CRNDE compared with the control (P <
0.01) and was significantly decreased when
transfected with miR-384 inhibitors (P < 0.01)
(Figure 3D). So, we further presumed that there
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is a binding site between miR-384 and IncRNA-
CRNDE. StarBase v2.0 (http://starbase.sysu.
edu.cn/) was used to predict the presumptive
binding sites between LncRNA-CRNDE and
miR-384. According to the results of the lucifer-
ase report assay, we showed that there was a
significant decrease of the luciferase activities
between the co-transfection of miR-384 mim-
ics and wild-type IncRNA-CRNDE, with no
changes in mutant IncRNA-CRNDE (Figure 3E).
We also indicated that the proliferation ability
was significantly increased in MHCCO7H cells
transfected with IncRNA-CRNDE compared
with the control (P < 0.001), but it was signifi-
cantly decreased in cells that were transfected
with miR-384 mimics in combination (P <
0.001) (Figure 3F). Furthermore, we found that
the proliferation ability of MHCC97H cells trans-
fected with IncRNA-CRNDE was significantly
decreased in HuH7 cells transfected with
shRNA-CRNDE compared with the control
(P < 0.001), yet, proliferation was significantly
increased in cells transfected with miR-384
inhibitors in combination (P < 0.001) (Figure
3G). In short, these results showed that
IncRNA-CRNDE promotes HCC cell prolife-
ration though inhibition of miR-384.

LncRNA-CRNDE regulates NF-kB and p-AKT
expression

In order to study the molecular mechanism
IncRNA-CRNDE in HCC, gRT-PCR and Western
blot experiments were used to detect the mRNA
and protein expression levels of NF-kB and
p-AKT in HCC cells. As shown in Figure 4A, the
gRT-PCR results indicated that the mRNA
expression level of NF-kB was significantly up-
regulated in MHCCO7H cells transfected with
IncRNA-CRNDE compared with the control (P <
0.001) and was down-regulated when cells
were transfected with miR-384 mimics in com-

Am J Cancer Res 2016;6(10):2299-2309
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Figure 3. INcRNA-CRNDE negatively regulates miR-384 in human HCC. A. The gRT-PCR was used to detect the
mRNA expression level of miR-384 in HCC tissues and paired adjacent normal tissues. The levels of transcript were
normalized to U6 snRNA, (n = 87, ***P < 0.001). B. The correlation between IncRNA-CRNDE and miR-384 expres-
sion were measured (r = 0.546, P < 0.001). C. The mRNA expression level of miR-384 was measured by gRT-PCR in
MHCC97H cells transfected with INcRNA-CRNDE or the control and in combination with miR-384 mock or mimics,
(**P < 0.01, ***P < 0.001). D. The expression level of miR-384 was measured by qRT-PCR in HuH7 cells trans-
fected with shRNA-CRNDE or the scramble and in combination with miR-384 mock or inhibitors, (**P < 0.01). E.
The alleged binding sites of miR-384 on the INcRNA-CRNDE 3’UTR (Wt and Mut) were shown. The luciferase reporter
assay was used to detect the activity of IncRNA-CRNDE in HEK 293T cells cotransfected with IncRNA-CRNDE (Wt
or Mut) and miR-384 mimics or mock, (**P < 0.01, ***P < 0.001). F. The miR-384 mimics significantly decreased
IncRNA-CRNDE-mediated cell proliferation. The proliferation ability was measured by MTT assays in MHCC97H cells
transfected with INcRNA-CRNDE or the control, and then transfected with miR-384 mock or mimics, (***P < 0.001).
G. The miR-384 inhibitors significantly promoted shRNA-CRNDE-mediated cell proliferation. The proliferation ability
was measured by MTT assays in HuH7 cells transfected with shRNA-CRNDE or the scramble and then transfected

with miR-384 mock or inhibitors (***P < 0.001).

bination (P < 0.001). As shown in Figure 4B,
p-AKT has a similar reduction to NF-kB.
Moreover, the protein levels of NF-kB and p-AKT
also show this effect in transfected HCC cells
(Figure 4C). As shown in Figure 4D, the qRT-
PCR results indicated that the mRNA expres-
sion level of NF-kB was significantly down-regu-
lated in HuH7 cells transfected with shRNA-
CRNDE compared with the control (P < 0.001)
and was significantly up-regulated in cells
transfected with miR-384 inhibitors in combi-
nation (P < 0.001). As shown in Figure 4E, the
MRNA expression level of p-AKT has a similar
increasing trend. Likewise, the protein levels of
NF-kB and p-AKT also have this effect in trans-
fected HCC cells (Figure 4F). These data indi-
cate that LncRNA-CRNDE accelerated the
expression levels of NF-kB and p-AKT and pro-
motes HCC tumorigenesis though inhibition of
miR-384 (Figure 4G).

Discussion

By reasons of poor prognosis, HCC is the most
common type of liver cancer and is the major
leading cause of cancer mortality all over the
world [14, 15]. No completely effective treat-
ment is available for primary liver cancer, how-
ever, the use of conventional radiotherapy and
chemotherapy shows promise for prognosis
[16, 17]. To date, studies indicate that several
signaling pathways that are associated with
biological functions participated in the develop-
ment and progression of HCC [18, 19].
Particularly, the abnormally expressed proteins
that are closely related to proliferation, migra-
tion, and invasion have been shown to be the
main culprit in the formation process of liver
cancer [20, 21]. Therefore, analyzing potential
biomarkers is the most direct and effective way
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to explore the molecular mechanism and func-
tion for HCC.

Non-coding RNAs (ncRNAs) are segmented into
two types, small ncRNAs and long non-coding
RNAs (IncRNAs). As a class of small ncRNAs,
mMiRNAs regulate the post-transcriptional level
of target mRNAs resulting in mRNAs degrada-
tion [22, 23]. Some studies indicate that miR-
122 [24], miR-372 [25], miR-375 [26] all par-
ticipate in the process of liver cancer. LncRNA
also has been shown to play important roles in
gene regulation, such as epigenetic, transcrip-
tional, posttranscriptional, and translational
functions [27, 28]. Numerous studies have indi-
cated that IncRNAs can act as competitive
endogenous RNA (ceRNA) and play key roles in
the occurrence and development of copious
diseases [29, 30]. In this study, we found that
the expression level of IncRNA-CRNDE was
increased in human HCC. LncRNA-CRNDE pro-
moted HCC cell proliferation, migration and
invasion in vitro. Furthermore, we found that
the upregulated INcRNA-CRNDE could act as a
sponge for negatively regulated miR-384 and
promoted HCC cells tumorigenesis.

NF-kB transcription factor, which acts as a reg-
ulator in cell survival, is involved in cancer
development by encouraging a major inflamma-
tory pathway activated during liver injury [31].
PI3K-Akt signaling pathway is regarded as a
critical cause for tumorigenesis and plays major
roles in cancer cell growth, survival, and prolif-
eration. Members of the Akt pathway may
become new targets for cancer treatment [32].
In our study, we first indicate that the IncRNA-
CRNDE/miR-384 axis regulates these two
important factors in HCC cell proliferation, inva-
sion, and migration.

Am J Cancer Res 2016;6(10):2299-2309
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Figure 4. LncRNA-CRNDE regulates NF-kB and p-AKT expression. (A) The mRNA expression level of NF-kB was
measured by gRT-PCR in MHCC97H cells transfected with INcRNA-CRNDE or the control and then transfected with
miR-384 mock or mimics, (***P < 0.001). (B) The mRNA expression level of p-AKT was measured by qRT-PCR in
MHCCO7H cells treated as A, (***P < 0.001). (C) The protein expression levels of NF-kB, AKT and p-AKT were detect-
ed by Western blotting in MHCC9O7H cells treated as A; GAPDH was used as a protein-loading control. (D) The mRNA
expression level of NF-kB was measured by qRT-PCR in HuH7 cells transfected with shRNA-CRNDE or the scramble
and then transfected with miR-384 mock or inhibitor, (**P < 0.01, ***P < 0.001). (E) The mRNA expression level of
p-AKT was measured by qRT-PCR in HuH7 cells treated as D (**P < 0.01, ***P < 0.001). (F) The protein expression
levels of NF-kB, AKT and p-AKT were detected by Western blotting in HuH7 cells treated as (D); GAPDH was used as
a protein-loading control. (G) A diagrammatic sketch of IncRNA-CRNDE functions in HCC. LncRNA-CRNDE promoted
HCC cell proliferation, migration, and invasion though inhibition of miR-384.

In conclusion, this study can be summarized by [6] Guttman M and Rinn JL. Modular regulatory
following major findings: 1) IncRNA-CRNDE was principles of large non-coding RNAs. Nature
unregulated in HCC tissues and cells and there- 2012; 482: 339-346.

fore has a positive correlation with clinicopath- [7]  Khalil AM, Guttman M, Huarte M, Garber M,
ological features. 2) INcRNA-CRNDE was nega- Raj A, Morales DR, Thomas K, Presser A,

Bernstein BE and van Oudenaarden A. Many
human large intergenic noncoding RNAs asso-
ciate with chromatin-modifying complexes and
affect gene expression. Proc Natl Acad Sci
2009; 106: 11667-11672.

[8] ZhaoW, AnY, LiangY and Xie X. Role of HOTAIR

This study was Supported by the National key long noncoding RNA in metastatic progression
clinical specialist construction Programs of of lung cancer. Eur Rev Med Pharmacol Sci

China, Nation Health Office Medical Case, No. 9 3014; 1?%1%30'19?\& d Mattick JS. L
(2013) 544. [9] ercer TR, Dinger an attic . Long

non-coding RNAs: insights into functions. Nat
Rev Genet 2009; 10: 155-159.
[10] Bartel DP. MicroRNAs: target recognition and

tively correlated with miR-384 and accelerated
the expression levels of NF-kB and p-AKT
though inhibition of miR-384.
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