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Abstract
Background: Hepatocellular carcinoma (HCC) is an increasing
difficult problem in Egypt. MicroRNAs are defined as small RNAs
that are non-coding RNAs which regulate gene expression after
transcription. Circulating microRNAs are promising biological
noninvasive markers for cancer.
Aim: The aim of this study was to evaluate miRNAs in Egyptian
HBV related Hepatocellular carcinoma and their relation to clinical
parameters.
Methods: MiR-150 and miR-101 relative expression were evaluated
by real-time quantitative RT-PCR in 70 serum samples (20 from
controls, 25 from chronic hepatitis B (CHB) patients and 25 samples
from HBV related HCC patients), the diagnosis of HCC was based
on typical imaging finding by dynamic computed tomography.
Results: Our results revealed that the serum relative expression
levels of circulating miR-150 were lower and miR-101 were higher
in patients with HCC when compared with healthy controls and
CHB without HCC patients (p<0.0001). By using Receiver operating
characteristic curve analyses it was suggested that miR-150 in
serum had significant diagnostic value for HCC in chronic HBV
patients with 75 % sensitivity and 90 % specificity. Also miR-101
in serum had significant diagnostic value for HCC in chronic HBV
patients with 90 % sensitivity and 90 % specificity.
Conclusion: In conclusion, both miR-150 and miR-101 relative
expression in serum in patients with HBV-related HCC could be
used as noninvasive biomarkers for the early detection of HBVrelated HCC patients.
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Introduction
Hepatocellular carcinoma (HCC) is one of the most common
cancers in the world and the third most common cause of death from
cancer [1]. In Egypt HCC was reported to happen in nearly 4.7% of
patients with chronic liver disease [2]. The main causes of HCC are
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both hepatitis viruses B and C (HBV) which account for more than
80% of HCC cases worldwide, HBV was the main etiologic factor
in the HCC development, The annual risk of HCC is 0.5% among
asymptomatic HBs Ag carriers and 0.8% for those with chronic
hepatitis B, on the other hand patients with HBV-cirrhosis have 1000
times higher risk of HCC development, compared to HBs Ag negative
individuals [1,3].
MiRNA are non-coding small RNA that interferes with gene
expression, and it was reported that there are merely 1000 of these
sequences in the human genome [4]. Each miRNA regulates its target
genes negatively through binding to multiple mRNA. MiRNA and
mRNA binding initiates the RNA-mediated RNAi pathway, this
leads to cleavage of mRNA transcripts by a miRNA-associated RNAinduced silencing complex (miRISC) [5]. Most genes that encode
miRNA located in cancer-associated regions of the genome which
are fragile sites, this suggests that miRNA may be used as diagnostic
markers or be therapeutic targets [6].
MiRNA influence the critical cellular functions such as
proliferation, differentiation, apoptosis, invasion and metastasis [7].
In tumors the miRNA expression profiles differ from their profiles in
normal tissues and also differ according to the tumor type. MiRNA
targets directly protein-coding genes of the cell cycle, metastasis and
apoptosis in HCC [8].
Different studies reported a significant relationship between
miRNA and hepatocellular carcinoma (HCC) [9]. Some of these
studies detect up regulation of the expression levels of some miRNA
such as miR-21, miR-221 and miR-222, the [9-11]. Other studies
detect down regulation of other miRNA, such as miR-122a, miR145, miR-199a and miR-223, in HCC compared to normal tissues, so
miRNAs can function as oncogene or tumor suppressor to promote
or to prevent HCC development [12,13].
Chang et al. [14] found that miR-150 could affect levels of Myc
in Myc-mediated tumor genesis [14]. Furthermore Zhang et al. [15]
reported that miR-150 by targeting cMyb could inhibit CD133positive liver cancer stem cells. These data indicates that miR-150
might function as a tumor suppressor in HCC. And this information
was interesting to evaluate whether serum miR-150 could be used as
a new biomarker for the detection of HCC in chronic HBV patients [15].
On the other hand Fu et al., [16] found that miR-101 relative
expression in serum in patients with HBV-related HCC was increased
significantly than that in the serum of control subjects. Also, HBVx
protein down regulates miR-101. MiRNAs is present in body fluid as
serum and plasma, they are accessible and stable in circulation, and so
they are ideal non-invasive biomarkers [17].
In our study, we evaluated whether both serum miR-150 and
miR-101 relative expression in patients with HBV-related HCC could
serve as a noninvasive biomarker for the diagnosis of HBV-related
HCC patients.

Methods
Patients
This is a case control study conducted in Clinical Pathology and
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Tropical Medicine Department, The study included 70 subjects; 20
apparently healthy subjects (with no abnormality in liver biochemistry,
no history of liver disease and negative viral marker) as a control
group, 25 chronic HBV patients with diagnosis depend on elevated
serum transaminase two fold at least in two separate setting in the
last 6 month with proved serological marker for HBV and 25 patients
with HBV related HCC assessed by dynamic computed tomography
with typical imaging, TNM staging determined by the American
committee on cancer and united international consensus committee
and the staging system of Barcelona Clinic Liver Cancer (BCLC) was
obtained which accounts for different factors of performance status,
tumor burden and hepatic function and categorizes patients into 5
stages. All groups were age and sex matched [2].
Non HBV HCC Patients were excluded from the study.
Samples from HCC patients were collected from October 2015 till
October 2016. All patients were subjected to history taking, clinical
examination, imaging study (Triphasic computed tomography) with
laboratory investigation including CBC, liver and kidney function,
viral marker HBs Ag, HBV DNA, HCV Ab, AFP, RNA extraction
from serum for miRNA 101,150. The study protocol was approved by
the institutional ethics committee and written informed consent was
obtained from all participants.

Measurement of relative expression of microRNA 150 and
101 by real time PCR
RNA extraction: Sample processing was performed within 4 h after
withdrawn from patient and controls. All samples were centrifuged at
3400 g for 7 min at room temperature. The serum was transferred into
1.7 ml eppendorf tubes followed by further centrifugation at 12000 g
for 10 min at 4°C. Then the serum was separated and stored at -80°C
until RNA extraction.

Finally, the relative expression was expressed as fold change by 2−
ΔΔCT relative to control [18].

Statistical Analysis
Statistical analysis was carried out with SPSS® statistical software
version 16.0 (SPSS Inc., Chicago, IL, USA).Shapiro-Wilk test was used
to verify the normality of distribution of continuous variables. Data are
presented as mean ± SD or median and range for continuous variables,
frequency for categorical ones. Comparisons between quantitative
variables were done using Anova or Kruskal-Wallis or Mann Whitney
U test when appropriate. For comparing categorical data chi-squared
test was performed. Receiver operating characteristic (ROC) analysis,
area under curve (AUC) and 95% CI were used to determine the
optimum cutoff value for the studied diagnostic markers and their
diagnostic efficiencies. p -value<0.05 was considered as significantly
different.

Results
The demographic and clinical characteristics of the studied
groups are described in Table 1. There were significant differences
of AFP between groups (p<0.001, Kruskal-Wallis). MiR-150 relative
expression levels in serum were significantly decreased in HCC
patients when compared with other group (P<0.0001). Also levels
were decreased significantly in CHB patients compared with controls
(P = 0.001) (Figure 1). On the other hand, Serum miR-101 relative
expression levels were increased significantly in HCC patients when
compared with the CHB patients (P<0.0001) and healthy controls
Table 1: Clinical characteristics and demographic data of the three studied
groups.
HCC

CHB

Controls

(n=25)

(n=25)

(n=20)

60.2 ± 5.8

58.7± 6.6

58.3 ± 6.2

0.597

18/7

16/9

14/6

0.92

Median

600

18

2.15

<0.001*

Reactions consisted of 15-μl RNA, 4-μl 5x miScriptHiSpec Buffer
containing nucleics mix and 1 μlmiScript Reverse Transcriptase.
Reactions were incubated for 60 min at 37°C then for 5 min at 95°C.
The temperature scheme was performed using Gene Amp PCR
System 9700 thermocycler (Perkin Elmer, Singapore). Finally, cDNA
samples were Stored at –80°C till analysis.

Range

20 - 6051

3 - 60

0.8 – 13

Positive

25(100%)

25 (100%)

0

Negative

0

0

20(100%)

+

21(84%)

0

0

MicroRNA quantification by real-time quantitative RT-PCR
(qPCR): SYBRGreen PCR kit protocol for a StepOne Plus system
(Applied Biosystems, Foster City, CA, USA) was used. qPCR reaction
with 25 μl final volume was reached by adding 2.5 μl diluted cDNA,
12.5 μl 2x QuantiTect SYBR Green PCR Master Mix, 2.5 μl 10x
miScript Universal Primer, 2.5 μl 10x miScript Primer Assay and 5
μl PCR grade water into real-time PCR wells. The cycling conditions
were 95°C for 15 min followed by 40 cycles (94°C for 15 sec, 55°C
for 30 sec, and 70°C for 30 sec). The transcription levels of target
miRs were normalized to those of miR-16 which used as internal
control. The normalized quantity of the target miRNA was obtained
by subtracting cycle threshold (CT) for miR-16 from the CT for the
target miRNA (ΔCT sample). The same calculation was performed
with controls (ΔCT control). Then ΔΔCT was calculated as the
difference of these values (ΔΔCT = ΔCT sample – ΔCT control).

-

4(16%)

0

0

Child-Pugh
A

6(24%)

0

0

B

19(76%)

0

0

Total RNA was extracted from 500 μl of serum by the use of a
miRNeasy Mini Kit (Qiagen GmbH, Hilden, Germany) according to
the manufacturer’s instruction for liquid samples.
RNA conversion to complementary DNA (cDNA): RNA was
reverse transcribed using miScript II RT Kit (QIAGEN GmbH,
Hilden, Germany) according to the manufacturer’s instructions.
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Characteristic

p

Age
Mean ± SD
Sex
Male / Female
AFP(ng/ml)

HBsAg

cirrhosis

Tumor diameter (cm)
<5

15(60%)

>5

10(40%)

TNM staging
I

7 (28%)

II

14 (56%)

III

4 (16%)
`

IV
BCLC

0 (0%)

A

19 (76%)

B

6 (24%)

* Significant
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Table 2: The relation between miR-150 and miR-101 relative expression in
serum and clinical parameters of HCC patients.
Parameter

miR-150
( N=25)
Low

p
High

miR-101
( N=25)

P

Low

High

4

6

6

9

n=14

n=11

11

7

3

4

n =12

n =13

5

7

7

6

n =6

n =15

4

4

2

11

7

8

5

5

Age n=13 n=12 n=10 n=15

Figure 1: MiR-150 relative expression levels in serum among the three
studied groups.

< 60

5

6

≥ 60

8

6

Sex

n=14

n=11

Male

10

8

Female

4

3

AFP

n =15

n =10

<200

7

4

≥ 200

8

6

Child-Pugh

n=6

n =15

A

1

10

B

5

5

0.56

0.94

0.74

0.043*

1.0

0.41

0.55

0.046*

Tumor n =12 n =13 n =12 n =13
diameter
<5

6

9

≥5

6

4

TNM staging n =9

n =16

I

1

9

II

2

III

6

0.33

0.87

n =14

n =11

7

1

5

3

2

2

4

8

0.002*

0.02*

* Significant

Figure 2: MiR-101 relative expression levels in serum among the three
studied groups.

(P<0.0001). Also serum levels were significantly increased in CHB
patients when compared with controls (P<0.0001) (Figure 2). Serum
miR-101, 150 relative expression levels were not statistically associated
with patient’s age, sex, and AFP or tumor size but were associated
with child-pugh score and TNM staging (Table 2). According to
miR-150 median value (0.46) and miR-101 median value (10.1) we
divided the serum samples into low expression and high expression
groups. The association between miR-150 and miR-101 expression
and clinical parameters was analyzed (Table 2). We did not find
significant association between low and high miR-150 and miR-101
expression as regard BCLC stages (Data not shown). ROC-AUC
of miR-150 relative expression in diagnosis of HCC. At the cutoff
value of 0.66, the sensitivity and the specificity were 75% and 90%,
respectively (Figure 3). ROC-AUC of miR-101 relative expression in
diagnosis of HCC. At the cutoff value of 4.15, the sensitivity and the
specificity were 90% and 90%, respectively (Figure 4).

Discussion
Hepatocellular carcinoma (HCC) is a nightmare because it
is considered the most common primary liver cancer that causes
around 700,000 mortalities worldwide yearly [19]. Many of HCC
cases occur in top chronic hepatitis B virus (HBV) infection. HBV
was the main etiologic factor in the development of HCC. The annual
risk of HCC is 0.5% among asymptomatic HBsAg carriers and 0.8%
for those with chronic hepatitis B, on the other hand patients with
HBV-cirrhosis has 1000 times higher risk of the development of
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Figure 3: ROC curve analysis of miR-150 relative expression in serum for
predicting diagnosis validity of HBV related HCC.

HCC, compared to HBsAg negative individuals [20]. The challenge
in HCC is that most of cases with HCC are lately diagnosed, and late
stages of HCC associated with a poor prognosis and low survival rates
because of lack of curative treatment options. And so early detection
of HCC is required, the available screening approach of HCC in a
high risk‑population is determining serum tumor markers, such as
α‑fetoprotein (AFP). But, AFP is not sensitive for early small sized
tumors and not specific for HCC as it can be elevated in benign
conditions. Thus, new biochemical markers for the diagnosis of HCC
in early stages are required [21,22].
New class of RNA molecules termed microRNAs (miRNAs)
[which are small in size and have regulatory function on gene
expression] that are involved in HCC development and progression
are described. MiRNAs negatively regulate gene expression by
interacting with the 3untranslatedregion (UTR) of protein-coding
• Page 3 of 5 •
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Our current data, showed that at cut off value of 4.15, miR101
had a diagnostic validity (AUC=0.93) where, the sensitivity and the
specificity for diagnosis of HBV related HCC were 90% and 90%
respectively, This suggest that miR101 may be a potential marker for
HBV related HCC.

Conclusion
In conclusion, both serum miR-150 and miR-101 expression
in patients with HBV-related HCC could serve as a noninvasive
biomarker for diagnosis of HCC in chronic hepatitis B patients. And
it’s recommended to explore for serum microRNA panel to be used
for early diagnosis of HCC.
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