Egy. J. Pure & Appl. Sci. 2016; 54(3):09-17

Egyptian Journal of Pure and Applied Science

Efficacy of serum miR-106b and miR-222 as non-invasive diagnostic
markers for hepatocellular carcinoma in HCV-infected Egyptian

patients

Azza A. Atef', Abdel-Hady A. Abdel-Wahab? Emad K. Ahmed"” and Rehab Abdel-Hameed"

'Biochemistry Department, Faculty of Science, Ain Shams University, Cairo, Egypt
“Cancer Biology Department, National Cancer Institute, Cairo University, Giza, Egypt

ARTICLE INFO

ABSTRACT

Article history:
Received 31 May 2016
Accepted 27 June 2016

Keywords:

Hepatocellular carcinoma;
HCV;

MicroRNA;

Diagnostic;

Biomarkers.

MicroRNAs (miRNAs) have been shown to anticipate great cancer diagnostic
potential. Recently, circulating miRNAs have been reported as promising
biomarkers for various pathologic conditions including hepatocellular carcinoma
(HCC). HCC development was found to be associated with the major risk factors
Hepatitis B virus (HBV) and Hepatitis C virus (HCV). The current study was
initiated to evaluate the diagnostic potential of a panel of five circulating, HCC-
related miRNAs as biomarkers of HCC among HCV-infected Egyptian patients.
Levels of serum miRNAs were measured using gRT-PCR in 25 HCC-post HCV
infected, 52 HCV-positive and 50 control individuals. In addition, the expression
levels of the chosen miRNAs were also assessed in liver tumor tissue samples of
patients in the HCC group. MiR-21, miR-30c and miR-222 were significantly
upregulated whereas miR-106b was downregulated in sera of HCC cases
compared to controls. Also, miR-21, miR-93, and miR-222 were overexpressed
whereas miR-30c was down-expressed in HCV-infected patients, compared to
controls. Statistical analyses have revealed a differential expression in the level of
serum miR-21, miR-30c, miR-106b, and miR-222 between the HCC and HCV
patient groups. Concordance in expression state between serum and tissue
samples of HCC was only observed for miR-106b and miR-222. The sensitivity
and specificity of miR-106b for detecting HCC among HCV-positive individuals
was found to be 46.2% and 84%, respectively. Whereas, the sensitivity and
specificity of miR-222 were 72% and 59.6%, respectively. On the other hand, a
significant correlation was detected between the relative expression level of miR-
222 and liver cirrhosis (P=0.048). No correlation was detected between the
relative expression level of miR-106b and clinicopathological parameters in HCC
group. In addition, a significant correlation (P = 0.001) was detected between the
expression levels of the two miRNAs. In conclusion, the present study shows that
miR-106b and miR-222 are differentially expressed in HCC-post HCV and HCV-
positive patient samples and that both of them have some diagnostic potential for
detecting primary HCC in chronically HCV-infected patients. Further studies are
needed to evaluate the diagnostic power of circulating miR-106b and miR-222 for
hepatocellular carcinoma among high-risk HCV Egyptian patients.

Introduction

the next decade . Approximately 80-90% of patients
with HCC have the underlying viral etiologies. From a

Hepatocellular carcinoma (HCC) is the most common
type of Primary liver cancer, accounting for ~85% of all
cases . Overall, it is the fifth most common cancer
worldwide, representing about 5.7% of all new human
cancer cases with an increasing incidence expected in
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global perspective, the most important risk factors for
HCC are Hepatitis B virus (HBV) and Hepatitis C virus
(HCV) Bl It has been reported that Egypt has the highest
prevalence of HCV worldwide and most of HCC cases
(~94%) are associated with chronic HCV infection .

The major potentially curative form of therapy is still
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surgical resection, however only 10% of patients were at
operable stages upon disease discovery. This is mainly
due to the absence of reliable tools for early diagnosis
and thus most patients were at a late stage either for
surgical solutions or for effective treatment F!. The
widely used serological tumor markers for HCC, a-
fetoprotein (AFP) and des-y-carboxy prothrombin
(DCP) have unsatisfactory specificity and sensitivity.
AFP specificity and sensitivity are 75% and 68%,
respectively, whereas elevated DCP activity is only
present in 44-47 % of HCCs less than 3 cm in size .

MicroRNAs (miRNAs) are endogenous, small, single-
stranded, noncoding RNAs that consist of 20 to 25
bases. These control various biologic functions such as
cellular proliferation, differentiation, and apoptosis.
Approximately half of human miRNAs are located in
fragile regions of chromosomes, which are associated
with the development of human cancers. MiRNAs have
been referred to as so-called oncomirs for their functions
as tumor suppressors and oncogenes ). Aberrant
expression of miRNA has been linked to a variety of
cancers, including HCC [,

Investigation of cancer-specific  mMiRNAs in the
circulation is an emerging and exciting field of study.
One of the first studies measuring miRNA levels in
serum was reported by Lawrie et al. ! in 2008.
Subsequently, circulating miRNAs have been postulated
as novel biomarkers for cancer, and other disease
processes %, Recently, several studies have pointed out
the potential of using mMiRNAs as non-invasive
biological markers to screen high-risk patients in order
to enhance HCC detection, earlier intervention and
increase the probability of successful treatment .. In the
present study, we evaluated the possibility of using a
panel of 5 circulating, HCC-related miRNAs as putative
non-invasive biomarkers for screening high-risk HCV-
infected Egyptian patients for the early detection of
HCC using gRT-PCR.

Subjects and Methods

Twenty-five primary HCC patients with past HCV
infection, 52 chronic HCV-infected patients, and 50 age-
and sex- matched healthy subjects (pooled in 10) were
participated in this study (Table 1). The study protocol
was performed according to the guideline for the use of
human subject’s materials and approved by the Cairo
university hospital research ethics committee (REC),
school of medicine, Cairo University. Additionally,
discussion with the subjects regarding the benefits and
hazards of the study was done and informed written
consent was obtained from participants for the use of
their blood and tissue samples in this study. HCC
patients were selected from outpatient Clinic of Radio
Diagnosis Department, National Cancer Institute (NCI),
Cairo University (Cairo, Egypt). HCV patients were
recruited from Kasr EI-Aini, Tropical Medicine
Department, Faculty of Medicine, Cairo University.

HCC patient’s selection criteria were high serum level
of a-Fetoprotein (AFP), showing criteria of HCC in tri-

phase CT scan. Pathology examination confirms HCC
disease, with no evidence of local invasion or distant
metastasis and positive for HCV. Patients with cancer
rather than HCC, patients with secondary HCC and
patients with inflammation only or benign liver disease
were excluded.

Three milliliter peripheral blood was collected from each
patient and healthy control donors. Serum was separated
for miRNAs purification. All the samples were classified
into 3 groups based on a questionnaire filled by the
clinician responsible for each patient.

Tumor tissues were obtained from patients in the HCC
group while normal liver biopsies were obtained from 6
healthy volunteers in transplantation surgery under the
approval of ethics. Collected tissues were immediately
cut into two parts; one was preserved in 10% neutral
formalin buffer for histopathological examination. The
second part was collected in RNA-later solution (Qiagen,
Germany) and was then stored at -80°C for further
extraction of RNA. Tissue samples were examined by
the pathologist in the surgical pathology department,
NCI. The existence of HCC, grade and stage
determination were done for all patients.

I. Extraction of total RNA from blood and tissue
samples

Total RNA was isolated from HCC, HCV and control
serum samples using miRNeasy Serum/Plasma Kit
(Qiagen, Germany) [cat. # 217184]. Total RNA was
isolated from HCC tissue and normal tissue samples
using miRNeasy mini Kit (Qiagen, Germany) [cat. #.
217004]. Blood samples tubes were centrifuged at 1200
xg for 10 minutes to isolate serum from the clot. Serum
samples were centrifuged for 10 min at 9600 x g to
remove additional cellular debris and minimize
contamination of cell-free nucleic acids by genomic
DNA and RNA derived from damaged blood cells. For
RNA isolation, 200 pl of serum was homogenized in 1
ml Qiazol lysis reagent. Then 200 ul chloroform were
added to the tube containing the lysate and centrifuged
for 15 min at 12,000 x g at 4°C. The upper agueous
phase was transferred to a new collection tube. 900 pl of
100% ethanol were added and mixed thoroughly by
pipetting up and down several times. 700 ul of the
sample were pipetted up, including any precipitate that
may have formed, into an RNeasy MinElute spin column
in a 2 ml collection tube and centrifuged at 8000 x g for
15 s at room temperature (15-25°C). The flow-through
was discarded. The previous step was repeated using the
remainder of the sample. The flow through was
discarded. 700 pl buffer RWT were added to the RNeasy
MinElute spin column and tube centrifuged for 15 s at
8000 x g to wash the column. The flow-through was
discarded. 500 pl buffer RPE were pipetted onto the
RNeasy MinElute spin column and the tube was
centrifuged for 15 s at 8000 x g to wash the column. The
flow-through was discarded. The RNeasy MinElute spin
column was transferred to a new 1.5 ml collection tube
and 35ul RNase-free water was pipetted directly to the
center of the spin column membrane and the column
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centrifuged for 1 min at full speed to elute the RNA. For
tissue samples, the biopsy samples were stored at -80°C,
extraction of RNA was done by adding 25 mg of liver
tissue to 700 pl Qiazol lysis reagent for homogenization.
A volume of 140 pl of chloroform was added to the
homogenate, the sample is then processed as serum
samples protocol mentioned above. The concentration
and quality of RNA was measured by NanoDrop 2000
spectrophotometer, Thermo Scientific, USA. RNA is
then stored at -80°C for further reverse transcription.

Il. Reverse transcription and Quantitative (real-
time) Polymerase Chain Reaction (QRT-PCR)

The extracted total RNA from serum of HCC, HCV and
healthy control samples as well as that extracted from
tissue samples were then reverse transcribed using
miScript 1l RT Kit (Qiagen, Germany) [cat. # 218161]
and incubated for 60 min at 37°C followed by incubation
for 5 min at 95°C to inactivate miScript Reverse
Transcriptase Mix and placed on ice. The concentration
of the cDNA samples is then measured by the Nano-
Drop using 1 ul of undiluted cDNA sample. The cDNA
samples are then diluted to a final concentration of 100
ng/ul. For qRT-PCR using miScript SYBR® Green PCR
Kit (Qiagen, Germany) [cat. no. 218075] and miScript
Primer Assays (Qiagen,Germany), lpL diluted RT
products were mixed with Spul of 2x QuantiTect SYBR
Green PCR Master Mix, 1 pL 10x miScript universal
primer, 1pL of 10x miScript primer assay and 2 pL
RNase-free water in a final volume of 10 uL according
to manufacturer instructions. All reactions were run on
the Applied Biosystem using the following conditions:

95°C for 15 min, followed by 40 cycles at 94°C for 15 s,
and 55°C for 30 seconds, 70°C for 30 seconds. Relative
expression of mMIRNA was calculated using the
comparative cycle threshold (Cy) Livak’s 272ACt
equation ™! with miR-16 as the endogenous control to
normalize the data. The Ct or threshold cycle value is the
cycle number at which the fluorescence generated within
a reaction crosses the fluorescence threshold in gRT-
PCR. ACt was calculated by subtracting the C values of
miR-16 from the Ct values of the chosen miRNA. AACt
was then calculated by subtracting mean ACt of the
control samples from ACt of tested samples. Fold
change of miRNA was calculated by the equation 24T,
A 2-fold increased (>2) or decreased (<0.5) value was
chosen and considered miRNA over-expression or down-
regulation, respectively, in HCC- postHCV and HCV
samples. Melting curve analysis of the PCR product(s)
was performed to verify their specificity and identity
(melting curve analysis is an analysis step built into the
software of real-time cyclers).

Statistical analysis

Data were summarized using mean %+ standard error
mean for quantitative variables and frequencies (humber
of cases) and relative frequencies (percentages) for
categorical variables. Mann-Whitney test was applied
when comparing fold change between two groups.
Receiver Operating Characteristic (ROC) curves were
constructed and the area under the curve (AUC) was
calculated for the detection of the sensitivity and
specificity of miRNAs for predicting HCC cases among
HCV-infected patients. Correlation between the miRNAs

Table 1: Clinicopathological parameters of the subjects involved in this study.

HCV group | HCC group | Control Group
No. of patients 52 25 (pooledS(i)nto 10)
Age (year)
(Mean +S.E.M.) 41+138 60.72+ 1.5 343+1.4
Sex
Male 40 20 38
Female 12 5 12
HCV RNA* +Ve +Ve -Ve
AFP (ng/ml) >200 0 (0%) 11 (44%) -
HBV, N (%) - 8(32%) -
Bilhariziasis, N (%) - 19 (76%) -
Necrosis, N (%0) - 13 (52%) -
Fibrosis, N (%) - 23 (92%) -
Cirrhosis, N (%0) - 11 (44%) -
AST (U/L)=40 - 18 (72%) -
ALT (U/L) =40 - 17 (68%) -
Grade, N (%)
I i 3 (12%) i
1 19 (76%)
" 3 (12%)
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expression levels and clinico-pathological factors of
HCC group was done using Spearman correlation. All
statistical tests were two-sided, and a probability level of
p < 0.05 was considered to be statistically significant.
Data analysis was done using Statistical Package for
Social Science (SPSS software package, version 20.0)
program (SPSS Inc., Chicago, IL, USA).

Results

Patient Characteristics: A total of 127 participants
including 25 HCV-positive HCC patients, 52 patients
with chronic HCV infection and without HCC, and 50
normal subjects were recruited into this study (Table 1).
With regard to clinico-pathologic characteristics of HCC
patients, the majority of patients (92%) were fibrotic,
44% were with cirrhosis, and 52% were with hepatic
necrosis. About 76% of the studied patients were with
Bilharziasis while 32% were with HCV/HBV
coinfection. In addition, nearly all the HCC patients
were at grade 11 (92%) with just 3 out of 25 patients at
grade | and 3 patients at grade IlI.

Expression levels of miRNAs in HCC serum samples:
Of the 5 miRNAs analyzed in HCC serum samples, one
miRNA was significantly down-regulated (fold change
< 0.5) namely miR-106b with mean fold change of 0.16.
Three miRNAs showed up-regulation in their expression
(fold change > 2) namely miR-21, miR-30c and miR-
222, their recorded mean fold changes were 18.08, 9.28
and 18.08 respectively. Finally, one miRNA didn't show
any significant changes (mean fold change is 1.88)
namely miR-93 (Table 2 & Figure 1).

Expression levels of miRNAs in HCC tissue samples:
Gene expression of miRNAs was analyzed using RNA
isolated from tissue biopsies from the same HCC
patients. Six normal tissue biopsies were used as control.
In the tissue samples, two miRNAs (miR-30c and miR-
106b) showed down-regulation in their expression and
their fold changes were 0.12 and 0.28 respectively. Two

miRNAs (miR-93 and miR-222) showed up-regulation
and their mean fold changes recorded were 6.96 and 6.88
respectively. Whereas, miR-21 didn't show any
significant alteration (fold change was 0.84) (Table 2 &
Figure 1).

Expression levels of miRNAs in HCV serum samples:
Of the 5 miRNAs analyzed in HCV serum samples, one
miRNA was significantly down-regulated (fold change <
0.5) namely miR-30c with mean fold change of 0.23.
Three miRNAs showed up-regulation in their expression
(fold change > 2) namely miR-21, miR-93 and miR-222,
their recorded mean fold changes were 2.44, 4.77 and
8.21 respectively. Finally, one miRNA didn't show any
significant changes (mean fold change is 0.87) namely
miR-106b (Table 2 & Figure 1).

Differential Expression of miRNAs between HCC and
HCV serum samples: To evaluate the difference in the
miRNAs expression level between HCV and HCC
groups, Non-parametric Mann-Whitney U test was
conducted and results are shown in Table (2). Test
results revealed that, of the 5 miRNAs studied, 4
miRNAs were found to be significantly deregulated
(p<0.05) in HCC group namely miR-21, miR-30c, miR-
106b and miR-222, compared to HCV group. Of these 4
deregulated miRNAs, 3 miRNAs were significantly
elevated namely miR-21, miR-30c and miR-222 while
miR-106b was significantly down-regulated. Meanwhile
no significant change was observed in the expression
level of miR-93 between the 2 groups (Table 2).
Correlation between serum miR-106b & miR-222 and
clinical data of HCC patients: No correlation was
detected between the relative expression level of miR-
106b and clinico-pathological parameters. Only a
significant correlation was observed between the
expression level of miR-222 and liver cirrhosis (P=
0.048). In addition, a highly significant correlation
(P<0.001) was detected between the expression levels of
the 2 miRNAs (Table 3).

Table 2: The relative expression levels of the studied miRNAs in HCV (serum) and HCC (serum & tissue) samples.

Group HCV HCC Mann-Whitney HCC
MiRNASs (serum) (serum) (Significance) (tissue)
mir30e | o | ey <0.001** 0125007
miR-93 4.77(ui;);l.47 1.8?N"_.'S(;.54 NS, 6.96(35[3.54
e | | sy | e |y
i 09 8.21(u+_;3 )2.58 18.0&3)5.10 0oL 6,88(;)1.18

Results are expressed as mean + S.E.M.

*: Significant at significance level P <0.01
**: Significant at significance level P <0.001
N.S.: Non-Significant.
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Figure (1): The mean fold changes of mMiRNAs in HCV (serum) and HCC (serum and tissue) samples. Expression
levels of miR-21, miR-30c, miR-93, miR-106b, and miR-222 in HCC (serum/tissue) and HCV serum samples. MiR-16

was used as normalization control.

Table 3: Correlation between the relative expression levels of miR-106b and miR-222 with clinical data in HCC

group.
miR-106b miR-222
Parameter Correlation Correlation
Coefficient p-value Coefficient p-value
( (r)

Gender -0.218 0.295 0.258 0.213
Age -0.129 0.539 -0.159 0.448
HBV 0.168 0.421 0.114 0.589

Bilharziasis -0.010 0.961 -0.105 0.619
AST 0.083 0.692 -0.002 0.994
ALT 0.076 0.719 -0.128 0.543
AFP 0.273 0.187 0.177 0.398

Grade 0.223 0.285 0.296 0.151

Necrosis -0.236 0.256 -0.201 0.335

Fibrosis -0.273 0.186 -0.247 0.234

Cirrhosis -0.387 0.056 -0.399" 0.048
MiR-106b - - 0.624" 0.001
MiR-222 0.624" 0.001 - -

*Statistically significant correlation.
** Highly statistically significant correlation.

Diagnostic potential of circulating miR-106b, miR-
222 and AFP in HCC patient group: To characterize
the diagnostic value of miR-106b and miR-222, ROC
curves were constructed and the AUC was calculated to
evaluate the sensitivity and specificity for predicting
HCC cases among HCV-infected patients based on the
expression of each individual miRNA. ROC curves
showed that a cut-off value of 0.5 yielded the best

sensitivity (46.2%) and specificity (84.0%) for miR-106b
relative gene expression while a cut-off value of 3.5
yielded the best sensitivity (72.0%) and specificity
(59.6%) for miR-222 relative gene expression in
differentiating patients with HCC from those with HCV.
On the other hand, The ROC curve showed that a cut-off
value of 10.5 yielded the best sensitivity (96.0%) and
specificity (86.5%) for AFP level in differentiating
patients with HCC from those with HCV (Figure 2).

13



A. A. Atef et al. /Egy. J. Pure & Appl. Sci. 2016; 54(3):09-17

AFP

miR-222

Bansitiviey

T
Banuitivity

AUC =0.951
p-value < 0.001
Cut-off = 10.5
Sensitivity: 96% r
Specificity: 86.5%

.  miR-106b

-~
-~

Bansitlviiy

AUC =0.683
p-value = 0.010
Cut-off = 3.5

AUC =0.668
p-value = 0.018
Cut-off= 0.5
Sensitivity: 46.2%
Specificity: 84%

Sensitivity: 72%
Specificity: 59.6%

1-Speciicy

1- ety 1-Speciey

Figure (2): ROC curves of miR-106b, miR-222 relative expression and AFP level between HCV and HCC groups.
Receiver operating characteristics (ROC) curves for serum miR-106, miR-222 and AFP for discriminating HCC patients

from HCV patients without HCC.

Discussion

There is now mounting evidence indicating
that specific mMiRNAs may act as oncogenes or tumor
suppressors by directly or indirectly controlling the
expression  of keg/ proteins  involved in
hepatocarcinogenesis **3. From a diagnostic point of
view, high stability of miRNAs in circulation makes
them perfect biomarkers. However, lack of studies on
preneoplastic and early neoplastic lesions does not allow
understanding whether miRNAs are directly involved in
hepatocarcinogenesis or deregulated due to disease
activity ™. The aim of the current study was to
investigate the potential of using deregulation of
mMiRNA expression in HCC-postHCV infected patients
for the early diagnosis of HCC in the high-risk HCV-
infected Egyptian patients.
In the present study, the serum levels of 5 miRNAs
namely miR-21, miR-30c, miR-93, miR-106b and miR-
222 were analyzed in patients with HCC, HCV and
controls and their diagnostic performance in the context
of AFP, the conventional diagnostic marker of HCC,
was evaluated. Furthermore, the levels of theses
miRNAs were analyzed in HCC tissue biopsies in order
to find the relation between the expression pattern of
these miRNAs in serum and tissue in the same patients.
In HCC patients, serum levels of miR-21, miR-30c and
miR-222 were elevated while miR-106b was decreased
compared to healthy controls. In patients with HCV
infection, miR-21, miR-93 and miR-222 serum levels
were elevated while serum level of miR-30c was
decreased compared to healthy controls. To evaluate the
difference in the miRNAs expression level between
HCV group and HCC group, Non-parametric Mann-
Whitney U test was conducted. Test results revealed
that, of the 5 miRNAs studied, 4 miRNAs were found to

be significantly deregulated (p < 0.05) in HCC group
namely miR-21, miR-30c, miR-106b and miR-222,
compared to HCV group. Of these 4 significant
miRNAs; 3 miRNAs were significantly elevated namely
miR-21, miR-30c and miR-222 while the remaining one
(miR-106b) was significantly down-regulated in HCC
group compared to HCV patient group. In order to
investigate if any one of these 5 significantly deregulated
miRNAs has a potential to be used as a biomarker for
HCC detection among HCV-infected patients, expression
state of these miRNAs in HCC serum samples was
compared with their relatives in HCC paired tissue
samples. From comparison, miR-21 was excluded since
it was up-regulated in HCC tissue samples while being
not significantly changed in their paired serum samples.
In a similar way, miR-30c was also excluded since its
expression in HCC serum samples is up-regulated while
being down-regulated in their paired tissue samples.
Thus, it was decided to study the potential of the
remaining 2 miRNAs; miR-106b and miR-222 in the
early detection of HCC among high-risk HCV infected
Egyptian patients.

To study the diagnostic potential of miR-106b and miR-
222 for discriminating HCC patients from HCV infected
patients, ROC curve analysis was used. Results of the
ROC curve analysis of miR-106b revealed an AUC of
0.668 with 46.2% sensitivity and 84.0% specificity.
MiR-222 revealed an AUC of 0.683 with 72.0%
sensitivity and 59.6% specificity for discriminating HCC
from HCV-infected patients. To further explore the
diagnostic potential of miRNA-106b and miR-222, The
AUC values on the ROC curve for serum miRNA-106b
and miR-222 were compared with that of AFP, the
classical HCC Classifier.

Interestingly, the AUC of AFP (0.951) in the present
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study was much higher than the ran%e previously
reported (0.712-0.830) %7 LLuo et al ™ reasoned the
high AUC of AFP (0.935) observed in their study to
that most of their patients had late-stage HCC, and
therefore had a significantly higher AFP level.
Unfortunately, no data was available about the stage
status of HCC patients participated in the current study.
Although miR-106b and miR-222 have lower AUC
than AFP, the diagnostic performance of miRNA-106b
and miR-222 in the present study was comparable with
that previously reported for AFP (AUC 0.712-0.830),
AFP immunocomplex (AUC 0.691), squamous cell car-
cinoma antigen (AUC 0.703), and squamous cell
carcinoma immunocomplex (AUC 0.694) in patients
with HCC ™9?%_ In the present study and by combining
either the miRNA-106b or the miR-222 levels with the
AFP level, the sensitivity was notably increased
(100%) compared with AFP alone (data not shown),
suggesting that miRNA-106b and miR-222 may have
some diagnostic potential. However, it can be noticed
that the diagnostic power of AFP was significantly
superior to that of either miRNA-106b or miR-222.
Also, the combined classifiers did not result in
significantly better performance than AFP alone. These
findings establish that both serum miRNA-106b and
miR-222 have some diagnostic potential, both
individually and in combination with AFP.

MiR-106b, as a member of the miR-106b-25 cluster, is
known to promote cancer cell proliferation and survival
in gastric cancer and hepatocellular carcinoma 2. |t
was also found to be frequently dysregulated in many
human cancers, including colorectal cancer ?4. MiR-
222 is a well-studied oncogenic microRNA that is
frequently upregulated in several types of human
tumors, such as esophageal adenocarcinoma, gastric
adenocarcinoma, colorectal adenocarcinoma,
hepatocellular carcinoma, and pancreatic ductal
adenocarcinoma. In these cancers, silencing of miR-222
could represent a novel anti-tumor approach to inhibit
tumor growth and metastasis. On the other hand, miR-
222 also plays onco-suppressive  roles in
E:ng]olangiocarcinoma and gastrointestinal stromal tumors

The present results regarding the expression of miR-
222 go hand in hand with several previous studies
which reported up-regulation of miR-222 in primary
HCC tumors %81 In addition, it has been found that
circulating miR-222 was up-regulated in the
serum/plasma of HCC patients carrying the hepatitis B
or C virus 2%,

In contrast to current findings regarding the expression
of miR-106b, previous studies have shown that miR-
106b expression is up-regulated in HCC tissue
specimens and detection of its expression could
distinguish HCC tissues from adjacent noncancerous
tissues %031 However, to date, few studies have
reported serum levels of miR-106b in HCC in the
literature. Furthermore, no study has compared serum
levels of miR-106b among normal, HCV-infected and

HCC patients.

Connolly et al. 4 have shown that the expression level
of miR-106b in human HCC tissue with HBV infection
was increased compared with the non-tumor liver tissue
of the controls. In the present study, the expression of
miR-106b is down-regulated in HCC samples (serum
and tissue) while it does not exhibit significant change
in HCV serum samples. Compared with previous
studies, the current results are mostly not-consistent
with those obtained for tissue microRNAs in patients
with HBV-related HCC suggesting that the up-
regulation observed in these studies may be due to HBV
infection.

In conclusion, circulating miR-21, miR-30c, miR-106b
and miR-222 are differentially expressed in HCC-
postHCV and HCV-infected patients. Concordance was
observed in miR-106b and miR-222 expression state
between serum and tissue samples in HCC patients. The
serum level of miR-106b has moderate sensitivity and
high specificity while miR-222 has moderate specificity
and sensitivity in HCC detection among HCV-infected
Egyptian patients. In addition, by combining either the
miRNA-106b or the miR-222 levels with the AFP level,
the sensitivity was notably increased compared with
AFP alone, suggesting that both serum miRNA-106b
and miR-222 have some diagnostic potential, both
individually and in combination with AFP. Serum miR-
106b & miR-222 levels do not correlate with many of
the clinicopathological characteristics of HCC patients.
The use of miR-106b or miR-222 as diagnostic tools for
HCC among HCV-positive patients is not as powerful
as AFP. Further analysis is needed to evaluate the
diagnostic power of circulating miR-106b and miR-222
for hepatocellular carcinoma among HCV-infected
Egyptian patients. Future studies will focus on
developing a clinically useful early diagnostic test for
HCC using these biomarkers and will validate the
current data in a larger sample size study.
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