
Clinical significance of miRNA-433 expression in hepatocellular carcinoma.

Abstract

Background: Previous studies found miRNAs can play important role in the pathogenesis, metastasis
and prognosis of hepatocellular carcinoma by regulating the expression of its target genes. We evaluated
the clinical significance of miRNA-433 expression in hepatocellular carcinoma.
Method: We collected 28 primary hepatocellular carcinoma specimens matched by 28 normal para-
carcinoma tissues. The RNA concentration was calculated by the following formula: OD260 × 50 times ×
40/100. We detected the absorbance at 260 nm and 280 nm, and calculated OD260/OD280. The purity
was considered to be acceptable when the ratio value fallen into between 1.8 and 2.0. The expression of
MiR-433 was analysed via Real time-PCR method. The Cq value was calculated, and Data were
processed using 2-ΔΔCT method.
Results: According to the 2-ΔΔCT method, the expression of miR-433 in the hepatocellular carcinoma
specimens was significantly lower than that in the normal tissue specimens (3.61 ± 1.35 vs. 9.39 ± 2.46,
t=-10.899, P<0.001). The receiver operating characteristic cure was used to identify the diagnostic value
of miR-433 expression levels in hepatocellular carcinoma. The area under curve of miR-433 was 0.770
(95% confidence interval: 0.594-0.947).
Conclusion: The low expression of miR-433 in hepatocellular carcinoma may be related to occurrence of
hepatocellular carcinoma. miR-433 expression might have a moderately diagnostic value to
hepatocellular carcinoma.
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Introduction
Primary Hepatocellular Carcinoma (HCC) is one of the most
common malignant tumors around the world. According to the
report of the China’s official cancer registry, the mortality of
HCC ranked third in all cancer mortality in China, and 90% of
death was due to metastasis [1,2]. Previous studies have shown
that the proliferation and invasion mechanisms of HCC
involved genetic mutations including oncogene activation,
tumor suppressor gene inactivation, gene mutation and over-
expression of genes as well as several signal pathways [3].
However, the specific molecular mechanism is not fully
understood. Therefore, it is of great significance to explore the
molecular mechanism of hepatocellular carcinoma, and to
explore new intervention strategies for the treatment and
prognosis of hepatocellular carcinoma. The expression of small
miRNA can truly reflect the occurrence, development and
prognosis of disease. The specific miRNA expression profile
analysis of different types of tumors showed that there were
specific markers of miRNA between HCC tissues and normal
tissues as well as different types of liver cancer tissues [4].
MiRNA can play important role in the pathogenesis, metastasis
and prognosis of HCC by regulating the expression of its target
genes [5,6]. Tan found miR-433-3p had higher sensitivity and
specificity in diagnosing HCC via area under the receiver-

operating characteristic curve evaluation [7]. Therefore, it is of
great significance to explore the miRNA expression pattern in
normal liver tissues and HCC cells, suggesting that the
potential targets for the treatment of viral infectious diseases
and HCC.

Materials and Methods

Samples collections
We collected 28 primary hepatocellular carcinoma specimens
matched by 28 normal para-carcinoma tissues. All specimens
were from those patients who underwent surgical resections in
Xiangya Hospital of Central University. All specimens were
stored in liquid nitrogen at -80ºC temperature for back up. This
study was approved by the institutional review board of
Xiangya Hospital.

RNA extraction and quantitative analyses
The extraction of RNA was according to the instruction of
RNeasy FFPE Kit (NO.73504) from Qiagen Company
(Qiagen, German). The extracted RNA was diluted by 50
times, and examined absorbance at 260 nm. The RNA
concentration was calculated by the following formula: OD260
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× 50 times × 40/100. We detected the absorbance at 260 nm
and 280 nm, and calculated OD260/OD280. The purity was
considered to be acceptable when the ratio value fallen into
between 1.8 and 2.0. The total RNA was reversely transcribed
into cDNA according to TaqMan miRNA Reverse
Transcription Kit (Applied Biosystems, Carlsbad, CA, USA).
The expression of miRNA-433 was analysed via real time-PCR
method. The positive, negative and blank control experienced
centrifugation 1000 r/min for 3 min, and were placed in Light
Cycler 480 reaction plated according to the following
procedure: 95°C for 5 min (pre-denaturation), 95°C for 10 s,
60°C for 10 s, 72°C for 10 s (40 cycles for PCR); 95°C for 5 s,
65°C for 60 s, 97°C for 0 s (melting curve analyses); 40°C for
30 s (cooling). The Cq value was calculated, and data were
processed using 2-ΔΔCT method.

Statistical analysis
All statistical analyses were performed on Statistical Package
for the Social Sciences version 19.0. Data was expressed by
using mean ± standard deviation. The student t test was used to
compare the expression of RNA between hepatocellular
carcinoma specimens and normal para-carcinoma tissue.
P<0.05 was considered as significant.

Results
Twenty-eight pairs of was completely extracted. The percent of
purity pass was more than 99%. The total RNA was examined
via spectrophotometer, the value of A260/A280 was from 1.8
to 2.0, which means the extracted RNA was complete and non-
degradation. The extraction was suitable for detecting the
expression of miRNA.

Figure 1. Amplification curve of miR-433 among real-time PCR.

We used real-time quantitative PCR method to detect the
expression of miR-433 through U6 gene control. As presented
in Figures 1 and 2, the control and miR-433 melting cure were
unimodal, and this showed that the specificity of primers were
good. There was no interference of unprimed dimer. The
logarithmic amplification stage, logarithmic amplification
period and platform stage can be shown in the expansion curve
of miRNA-433, which shows that the PCR products were
abundant and sensitive to the primers.

According to the 2-ΔΔCT method, the expression of miR-433 in
the hepatocellular carcinoma specimens was significantly

lower than that in the normal tissue specimens (3.61 ± 1.35 vs.
9.39 ± 2.46, t=-10.899, P<0.001). The result was presented in
the Figure 3. The receiver operating characteristic cure was
used to identify the diagnostic value of miRNA-433 expression
levels in hepatocellular carcinoma. The area under curve of
miR-433 was 0.770 (95% confidence interval: 0.594-0.947).

Figure 2. Melting curve of miR-433 among real-time PCR.

Figure 3. Comparison of miR-433 expression between HCC and
normal adjacent mucosa.

Discussion
The occurrence of tumor was influenced by multifactorial,
multi-gene, multi-step accumulation process. The most obvious
difference from normal tissue is that the growth of tumor cells
is self-directed, which means cell proliferation is out of
control. Surgery is the primary method for hepatocellular
carcinoma currently. Some issues existed for this method and
others such as effectiveness and adverse prognosis. Therefore,
it is quite urgent for clinical practice to find a new molecular
biomarker for early diagnostic and treatment. In recent years,
the abnormal expression of miRNA has been found in the
process of digestive and cardiovascular diseases. The study of
the regulation mechanism of miRNA on the tumor provides a
new way for the diagnosis and treatment of diseases, and the
relationship between the polymorphism of target gene and the
disease is also worth of further discussion.

Previous studies reported the abnormal expression of some
miRNAs was found in other types of tumor. Li reported there
was significant difference between normal para-carcinoma
tissue and gastric cancer tissue [8]. Luo found the expression
of miRNA-433 was related to tumor stage, and clinical study
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showed some differences between early stage and end-stage
tumor tissue [9]. Ueda also found the high expression level of
miRNA-433 in patients with gastric cancer was related to
overall survival, metastasis, tumor infiltration, and prognosis
[10]. Luo reported that predicted 26 proteins targeted by
miRNA-433, and found miRNA-433 could involve in the
process of proliferation and invasion [11]. Our study found
expression of miRNA-433 in the hepatocellular carcinoma
specimens was significantly lower than that in the normal
tissue specimens. Therefore, we hypothesized that miRNA-433
in tumor tissues may also control expression of some proteins
in the form of negative regulation. Further research is needed.

The promotion of tumor cell apoptosis has become a hotspot in
the research of anti-tumor therapy. But even if the cell
apoptosis is blocked by drugs, cancer cells can still rely on
autophagy to fight off metabolic stress and survive. Therefore,
an ideal anti-tumor drug should both promote apoptosis and
inhibit autophagy. Within the tumor cells of certain human
impact the miRNA levels rise or fall, can make the tumor cell
growth inhibition, aggressively weakened or even increased
apoptosis, prompt gene expression levels of regulation
mechanism of miRNAs research will be the new direction of
targeted molecular treatment of clinical oncology. Previous
study also found that miRNA-433 in liver cancer cell HepG2,
SMMC7721 and BEL7404-7 below the expression in
hepatocellular LO2 expression level. At the same time, through
quantitative analysis in 28 cases of liver cancer tissues, we
found that both expressed in liver cancer tissue present
negative correlation, regulate the expression of miR-433 may
be negative. Other studies have also confirmed that
miRNA-433 can influence its transcriptional activity by
targeting genes and regulate proliferation and migration of
HCC cells [12,13]. This is the first reported role of
miRNA-433 in HCC. Therefore, it can be speculated that
miR-433 in HCC tissues and cells can also control the
expression of some gene in the form of negative regulation.
These results provide strong evidences for miRNAs in the
study of tumor and other mechanisms of liver disease [14-16].
Our study has several limitations. First, our study was based on
small sample size, and bias may exist. Second, our study was
an exploratory research, we did not illustrate the mechanism,
and we just give reasonable deduction. Further research was
required. Finally, single miRNA was limited for complex
diseases like cancer. It was reported that combined application
of miRNA can improve the diagnostic ability. We may put
these miRNA together for HCC early diagnostic. MiRNA
should be combined with other traditional index or miRNAs
for improving diagnostic ability. It was reported that
miRNA-122 with AFP can increase the diagnostic ability of
HCC. This point may give us some clues. Some study reported
that miR-433 could inhibit proliferation of hepatocellular
carcinoma cells by downregulation of PAK4 and upregulation
of PI3K, AKT. It may be the possible mechanism [17,18].

In conclusion, the low expression of miR-433 in hepatocellular
carcinoma may be related to occurrence of hepatocellular
carcinoma. MiR-433 expression might have a moderately

diagnostic value to hepatocellular carcinoma. This study was
just preliminary discussion, and further research was needed.
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