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Abstract: Aim: To explore the expression of miR-542-5p in Hepatocellular Carcinoma (HCC), and to investigate
the relationship between expressions of miR-542-5p and its potential target gene EGFR, as well as the clinical
significance of miR-542-5p in HCC. Materials and methods: One hundred and one paraffin-embedded samples
from primary surgical resection of HCC with complete clinical data were selected from the First Affiliated Hospital,
Guangxi Medical University, China. The expression of miR-542-5p in HCC and adjacent noncancerous tissues was
detected by quantitative real-time RT-PCR. Then the relation between patients’ age, tumor grade, TNM stage, lymph
node metastasis, recurrent event and miR-542-5p expression was analyzed. The expression of EGFR was detected
with immunohistochemistry. Besides, we performed in silico prediction of the complementarity of miR-542-5p se-
quence to EGFR with Targetscan, miRTar and miRanda, respectively. Results: The expression of miR-542-5p in HCC
tissues was 2.3028+1.26610, significantly lower than that in adjacent noncancerous tissues (3.3767+2.58785,
P=0.001). The area under curve (AUC) of low miR-542-5p expression to diagnose HCC was 0.603 (95% Cl: 0.524-
0.681, P=0.012) with a cut-off value 1.990 evaluated by the mean expression of miR-542-5p in both HCC and
adjacent noncancerous tissues. The expression of miR-542-5p was negatively correlated with tumor nodes number
(r=-0.278, P=0.005), clinical TNM stage (r=-0.233, P=0.019), metastasis (r=-0.221, P=0.026), tumor capsular in-
filtration (r=-0.202, P=0.043), and tumor embolus in portal vein (r=-0.212, P=0.033). A negative correlation was
found between the expression levels of EGFR and miR-542-5p (r=-0.139, P=0.049), which was consistent with in
silico prediction. Additionally, the recurrent time of lower miR-542-5p expression group was 47.653+2.937 months,
slightly shorter than that in the high expression group (63.400+£3.095 months), however, no significant difference
was noted (Chi-square=3.284, P=0.070). Conclusion: MiR-542-5p may play a vital role in the carcinogenesis and
progression of HCC. There possibly exists a complementary targeting relationship between EGFR and miR-542-5p.
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Introduction

Hepatocellular carcinoma (HCC), the most fre-
quent primary liver malignancy, is one of the
most prevalent tumors all over the world. HCC
also leads as the third most common cause of
cancer-related deaths [1-3]. Regardless of the
progress of novel therapeutic strategies, the
prognosis of advanced HCC remains poor, with
a life expectancy of about half of a year from
the time of diagnosis [4]. Although developed
diagnostic techniques have contributed to the

opportunity for more HCC patients to under-
go curative surgery at early stages, the tumor
recurrence and mortality rates keep still high as
a result of its aggressive behaviors and limited
response to adjunctive therapies in advanced
stages [1, 5], the estimated recurrence rate can
be as high as 70%-80% at five years [6]. Hence,
there has been great interest in evaluating fac-
tors that influence prognosis of HCC.

Since the molecular biology technologies are
growing in leaps and bounds, a large number of
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molecular markers closely related to HCC recur-
rence, metastasis and survival have been dis-
covered. New perspectives in cancer treatment
have grown up recently with the springing up of
the microRNAs (miRNAs). MiRNAs are a class of
small non-coding RNAs of 20-24 nucleotides
length which regulate gene expression at a
post-transcriptional level via mRNA degrada-
tion or inhibition of protein translation. The tar-
get is located in the 3’ end of non-coding posi-
tion and exon area [6]. In recent years, a
growing number of studies have shown that
miRNAs play a similar role as proto-oncogenes
or tumor suppressor genes in malignant tumor
occurrence and development. Recent studies
[7-9] have demonstrated that miR-542-5p was
highly associated with occurrence, develop-
ment process and poor clinical outcome of vari-
ous forms of tumor. The study of Althoff et al.
[10] found that miR-542-5p expression was
inversely correlated with poor prognosis in neu-
roblastoma patients. MiR-542-5p was down-
regulated in several types of tumors [11], sug-
gesting that it may be a hopeful tumor
suppressor gene. Furthermore, Yamaguchi et
al. [12] reported an inverse association of miR-
542-5p level and EGFR protein in human lung
cancer samples, proposing that miR-542-5p
could directly target EGFR mRNA. MiRanda pre-
diction also confirmed EGFR as one of the tar-
gets of miR-542-5p. However, the role and
mechanism of miR-542-5p remains little kno-
wn. Herein, we detected miR-542-5p expres-
sion in HCC by RT-gPCR and analyzed the cor-
relation of miR-542-5p expression and clini-
copathological features, including the EGFR
status.

Materials and methods

Patients and specimens

We used archived formalin-fixed, paraffin-em-
bedded (FFPE) tissues from 101 patients (80
males and 21 females) who underwent primary
surgical resection of HCC at the First Affiliated
Hospital, Guangxi Medical University. Survival
information for 70 cases was successfully col-
lected. HCC was diagnosed histopathologically.
None of these patients had received any preop-
erative chemotherapy or radiotherapy. Tumor
stages were classified according to the WHO
tumor-nodes-metastasis (TNM) criteria. Twenty-
five patients were at stage I~Il and 76 patients
at stage llI~IV. The recurrence free survival
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(RFS) was defined as the length of time between
the surgery and recurrence. And 101 patients
adjacent normal HCC tissues were individually
enrolled in the study as internal controls. The
study was approved by the Research Ethics
Committee of the First Affiliated Hospital of
Guangxi Medical University, China. Informed
written consents were obtained from all pa-
tients who participated in this study.

Real-time RT-gPCR

Total RNAs were isolated from HCC and adja-
cent normal liver FFPE tissues with RNeasy
FFPE Kit (QIAGEN, Germany), abiding by the
manufacturer protocol. Reverse transcription
(RT) and gPCR kits were used to assess expres-
sion level of miR-542-5p. Real-time RT-gPCR
for miRNA was performed with Applied Bio-
systems PCR7900 in triplicate. The miR-542-
5p abundance in each sample was normalized
to its references RNUG6B and RNU48. The
sequences in the current study were as follo-
ws: miR-542-5p (Applied Biosystems cat. No.
4427975-001288): 5-UCGGGGAUCAUCAUGU-
CACGAG-3’; RNU6BB (Applied Biosystems cat.
No. 4427975-001093): CGCAAGGAUGACACG-
CAAAUUCGUGAAGCGUUCCAUAUUUUU;  RNU-
48 (Applied Biosystems cat. No. 4427975-
001006): GAUGACCCCAGGUAACUCUGAGUGU-
GUCGCUGAUGCCAUCACCGCAGCGCUCUGACC.
The expression of miR-542-5p was calculated
with the formula 2-Acq [13-17].

Immunohistochemistry

The immunostaining was performed according
to standard SP methods from the manufactur-
er's protocol. Five ym thick sections were cut
from each sample. The dewaxing and rehydra-
tion of the sections was followed by heat-
induced epitope retrieval in citrate buffer of
pH6 for half an hour (Zhongshan lJingiao,
Beijing, China). Monoclonal antibody anti-EGFR
(clone EGFR, EP38Y, MAIXIN-BIO, Fuzhou,
China) was incubated for 60 minutes in room
temperature. 3,3 diamino-benzidine dyhidro-
chloride was applied as chromogen and hema-
toxylin was used for counterstain. The results
of staining were evaluated by each author and
afinal agreement regarding controversial cases
was reached at a multi-headed microscope.
EGFR expression was classified according to
intensity of staining, the staining was graded
from - to 3+. No staining was recorded as -, and
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Table 1. Relationship between miR-542-5p expression and clinicopathological parameters in HCC

Clinicopathological Feature

miR-542-5p relative expression (2-ACq)

n Mean + SD t P

Tissue Adjacent non-cancerous liver 101 3.3767+2.58785 3.529° 0.001
HCC 101 2.3028+1.26610

Age >50 50 2.4245+1.28836 0.976 0.332
<50 51 2.1786+1.24359

Gender male 80 2.3965+1.29452 1.460  0.147
female 21 1.9457+1.10756

Differentiation high 7 2.6657+1.58050 F=0.329° 0.720
moderate 64 2.2956+1.22349
low 30 2.2333+1.31222

Size <5cm 18 2.0733+1.11162 -0.847  0.399
>5cm 83 2.3525+1.29793

Tumor nodes single 57 2.6349+1.44586 3.347 0.001
multi 44 1.8725+0.81836

Metastasis Without metastasis 49 2.5588+1.36038 2.002 0.048
With metastasis 52 2.0615+1.13095

Clinical TNM stage I~ 25 2.8240+1.42018 2.430 0.017
M~V 76 2.1313+1.17114

Portal vein tumor embolus - 69 2.4851+1.35486 2.164 0.033
+ 32 1.9097+0.95442

Vaso-invasion - 63 2.4071+1.29146 1.067 0.288
+ 38 2.1297+1.21997

Tumor capsular infiltration With complete capsule 49 2.4867+1.19158 1.425 0.157
No capsule or infiltration 52 2.1294+1.32047

HCV - 67 2.1939+1.28188 -1.216  0.227
+ 34 2.5174+1.22459

HBV - 19 2.1468+1.14595  -0.594 0.554
+ 82 2.3389+1.29621

AFP - 46 2.3365+1.16662 0.945  0.347
+ 39 2.1023+1.10336

Cirrhosis - 54 2.4843+1.50119 1.555 0.123
+ 47 2.0943+0.89732

nm23 - 23 2.4270+1.31538 0.533 0.595
+ 78 2.2662+1.25758

MTDH - 38 2.2761+1.22786  -0.327 0.745
+ 51 2.3686+1.38698

P53 - 45 2.1100+1.11224  -1.378 0.171
+ 56 2.4577+1.36750

P21 - 67 2.4113+1.37991 1.213 0.228
+ 34 2.0888+0.98903

VEGF - 29 2.3600+1.31384 0.287 0.775
+ 72 2.2797+1.25504

Ki-67 LI Low 47 2.1640+1.17428 -0.977 0.331
High 48 2.4223+1.39133

MVD Low 50 2.1682+1.12807 -1.058 0.292
High 51 2.4347+1.38674

a: Paired student’s t-test was performed. °: One-way analysis of variance (ANOVA) test was performed.
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Table 2. Relationship between miR-542-5p and
EGFR expression in HCC and adjacent noncan-
cerous tissues

miR-542-5p relative expression (2-ACq)

n Mean + SD F P

EGFR - 49 3.1865+2.15779 2.081 0.104
+ 69 3.029312.49993
++ 45 2.7693+1.85443
+++ 39 2.1500+1.27028

One-way analysis of variance (ANOVA) test was performed.
LSD test was performed for multiple comparisons. - vs. +:

P=0.687. - vs. ++: P=0.334. - vs. +++: P=0.022. + vs. ++:

P=0.516. + vs. +++: P=0.037. ++ vs. +++: P=0.176.

less than 10% tumoral cells were stained; 1+
meant a weak membrane staining, and 10%-
50% weak positivity tumoral cells; 2+ was
regarded as membrane staining more intense
than in 1+; and 10%-50% strong positivity
tumoral cells, intense staining was considered
as 3+, and more than 50% positive tumoral
cells were stained.

MIiRNA target prediction

To determine the potential target genes, we
compared the complementarity of miR-542-
5p sequence to the 3’-untranslated region of
EGFR with Targetscan (http://www.targetscan.
org/), miRTar (http://mirtar.mbc.nct u.edu.tw/
human/) and miRanda (http://www.microrna.
org/microrna/ho me.do), respectively.

Statistical analysis

We employed SPSS 20.0 for statistical analy-
sis. All data were expressed as mean * stan-
dard error of mean. Significance of difference
between two groups was analyzed by Student’s
t test. Correlation between miR-542-5p expres-
sion and clinicopathological parameters was
detected with Spearman, including age, gen-
der, size, tumor node, distant metastasis, clini-
cal TNM stage, portal vein tumor embolus,
vaso-invasion and tumor capsular infiltration.
Significance of difference within three groups
(we divided differentiation condition into three
groups) was analyzed by One-way analysis of
variance (ANOVA) test. Effectiveness of miR-
542-5p to distinguish HCC from non-cancerous
liver tissues was generated by receiver operat-
ing characteristic (ROC) curves. The log-rank
test was applied to compare the recurrence
between groups. And P-value less than 0.05
were considered statistically significant.
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Results
Value of miR-542-5p in the diagnosis of HCC

The clinicopathological features of 101 HCC
patients were shown in Tables 1 and 2. All
patients only underwent liver resection and
nobody received any local ablative therapy
before liver resection. There was a significant
difference of relative miR-542-5p expression
between HCC and the paired adjacent non-
cancerous liver tissues. The expression of miR-
542-5p in HCC tissues was 2.3028+1.26610,
significantly lower than in adjacent non-cancer-
ous tissues (3.3767+2.58785, P=0.001, Figure
1A). And the area under curve (AUC) of low miR-
542-5p expression to diagnose HCC was 0.603
(95% CI: 0.524-0.681, P=0.012) with a cut-off
value 1.990 evaluated by the mean expression
of miR-542-5p in both HCC and adjacent non-
cancerous tissues (Figure 1B).

Relationship between miR-542-5p expression
and clinicopathological parameters in HCC

With respect to the association between miR-
542-5p expression and clinicopathological pa-
rameters of HCC, the following results were
obtained (Figure 2). The relative expression of
miR-542-5p in HCC patients with single tumor
nodes (2.6349+1.44586) was prominently hi-
gher than those with multiple tumor nodes
(1.8725+0.81836, P=0.001). Compared to th-
ose with metastasis (2.0615+1.13095), the
level of miR-542-5p was higher in those HCC
patients without metastasis (2.5588+1.36038,
P=0.048). When compared with HCC patients
ofadvancedstages (lllandV,2.1313+1.17114),
the relative expression of miR-542-5p in ear-
ly stages patients (I and Il, 2.8240+1.42018,
P=0.017) was notably increased. Besides, the
relative expression of miR-542-5p in those HCC
patients with negative portal vein tumor em-
bolus (2.4851+1.35486) was higher than th-
ose with positive portal vein tumor embolus
(1.9097+0.95442, P=0.033). Meanwhile, we
conducted a further analysis using Spearm-
an correlation test, the consistent relationship
between the expression of miR-542-5p and the
clinicopathological parameters of HCC were
listed as follows: tumor nodes (r=-0.278, P=
0.005), metastasis (r=-0.221, P=0.026), TNM(-
0.233, P=0.019), portal vein tumor embolus
(r=-0.212, P=0.033) and tumor capsular infil-

Int J Clin Exp Pathol 2016;9(2):920-929
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Figure 1. Expression of miR-542-5p in adjacent non-cancerous liver and HCC tissues. Quantitative real-time RT-
PCR was performed to detect the expression of miR-542-5p. (A) The difference of relevant miR-542-5p expression
between adjacent non-cancerous liver and HCC tissues. (B) ROC curve of miR-542-5p expression to distinguish HCC
from non-cancerous liver. The area under curve (AUC) of miR-542-5p was 0.603 (95% Cl: 0.524~0.681, P=0.012).
Error bars represent standard deviation (SD). The statistical analysis was performed using paired Student’s t-test
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Figure 2. The relationship between miR-542-5p ex-
pression and clinicopathological parameters of HCC.
A. Tumor nodes: 1. single tumor nodes; 2. multiple.
B. Metastasis: 1. No; 2. Yes. C. Clinical TNM stage: 1.
I-Il; 2. 1lI-IV. D. Portal vein tumor embolus: 1. No; 2.
Yes. *P < 0.05, **P < 0.01.

tration (r=-0.202, P=0.043). Additionally, the
AUC of miR-542-5p for tumor nodes was 0.662
(95% Cl: 0.556-0.767, P=0.005), for metasta-
sis was 0.628 (95% Cl: 0.519-0.736, P=0.027),
for TNM was 0.656 (95% CI: 0.535-0.776,
P=0.020), and for the portal vein tumor em-
bolus was 0.631 (95% ClI: 0.513-0.750, P=
0.034) (Figure 3). However, no association was
found between miR-542-5p expression and ot-
her clinicopathological features.
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Relationship between EGFR and miR-542-5p
expression

We initially compared the complementarity of
miR-542-5p sequence to EGFR with Targetscan,
miRTar and miRanda, respectively. Partial com-
plementarity between miR-542-5p and EGFR
was observed (data not shown). Furthermore,
Spearman correlation test showed that EGFR
expression was prominently negatively corre-
lated with the miR-542-5p expression (r=-
0.139, P=0.049). The expression of miR-542-
5p was split into overexpression group and
downexpression group by mean value. In miR-
542-5p overexpression group, the expression
of EGFR was down regulated by the rates of
31.9%, 30.6%, 22.2% and 15.3% correspond-
ing to: -, 1+, 2+, 3+, respectively. While in miR-
542-5p downexpression group, the expression
rates of EGFR was 20.0%, 36.2%, 22.3% and
21.5% corresponding to: -, 1+, 2+, 3+, in order.
When EGFR was divided into different grades
for HCC and adjacent normal liver tissues to
compare the expression of miR-542-5p, we
found that expression of miR-542-5p in 3+
group was significantly lower than - and 1+
group (P=0.022 and P=0.037, respectively, Fi-
gure 4). The expressions of miR-542-5p of ot-
her groups showed no significant difference
between each other.

Int J Clin Exp Pathol 2016;9(2):920-929
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Figure 3. ROC curve of miR-542-5p expression of clinicopathological parameters. A. ROC curve of tumor nodes.
The AUC was 0.662 (95% CI: 0.556-0.767, P=0.005). B. ROC curve of metastasis. The area under curve (AUC)
was 0.628 (95% Cl: 0.519~0.736, P=0.027). C. ROC curve of clinical TNM stage. The area under curve (AUC) was
0.656 (95% Cl: 0.535~0.776, P=0.020). D. ROC curve of portal vein tumor embolus. The AUC was 0.631 (95% ClI:

0.513~0.750, P=0.034).

Role of miR-542-5p expression in recurrence
of HCC

Among all the 101 patients, we had a succe-
ssful follow-up of 70 patients, among which
46 had low miR-542-5p expression (lower than
the mean level of 2.3028), while 24 had high
miR-542-5p expression. As for time to recur-
rence, low miR-542-5p expression group was
47.653+2.937 months, shorter than that of the
high expression group (63.400+3.095 months).
However, no significant difference of recurrent
time was found between the low and high miR-

925

542-5p groups (Chi-square=3.284, P=0.070)
(Figure 5).

Discussion

As one of the most common malignancies
worldwide, hepatic carcinoma is accounting for
mortality mainly connected with malignant
tumor. Many studies have been focused on the
intervene of progression of hepatocarcinoma,
but the five-year survival rate for patients with
advanced hepatic carcinoma was still less than
5%, especially for patients with metastasis and

Int J Clin Exp Pathol 2016;9(2):920-929
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tochemistry, x100); B. EGFR expression in HCC tissues (immunohistochemistry, x400); C. The expression of miR-
542-5pin-, 1+, 2+, 3+ EGFR expression group; D. The expression of EGFR in downexpression group and overexpres-
sion group of miR-542-5p (The expression of miR-542-5p was split into overexpression group and downexpression

group by mean value).

relapse, usually presenting poor prognosis [18].
Meanwhile, according to cancer statistics of
2015, it was indicated that thyroid cancer and
liver cancer are the ones with fastest increas-
ing prevalence rate [19]. Therefore, it is fairly
urgent to seek better methods of diagnosis and
therapy for early stage of liver cancer. With the
development of molecular biological technique,
quantities of biomarkers, which are intensively
connected with metastasis, relapse and sur-
vival of HCC, have been excavated.

Growing evidence indicates that miRNAs exert
important impacts on multiple biological pro-
cesses. And the abnormal expression of miR-
NAs has been found in various human diseas-
es. As a novel biomarker, miR-542-5p has been
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extensively studied in tumorigenesis, progres-
sion and metastasis in several types of cancer,
such as neuroblastoma [20, 21], osteosarcoma
[24], follicular carcinomas [23], endometrial
carcinosarcomas [24], papillary thyroid carci-
noma [25], basal cell carcinoma [26], lung can-
cer [27, 28], breast cancer [29] and rectal can-
cer [30]. It has been demonstrated that miR-
542-5p reduced invasivity of neuroblastoma
cells and was negatively correlated with poor
prognosis of patients with neuroblastoma [20-
22]. Katayama et al. [31] reported that miR-
542-5p was relatively lowly expressed in 10
cases of normal liver tissue samples with-
out virus infection, while highly expressed in
surrounding non-tumor tissues of HCV-related
HCC. But the study of miR-542-5p in HCC has

Int J Clin Exp Pathol 2016;9(2):920-929
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Figure 5. Role of miR-542-5p expression in recurrence of HCC. Kaplan-Mei-
er survival curve showed that the recurrent time of low miR-542-5p group

was shorter than high group, P=0.070.

not been fully established, the relationship
between miR-542-5p and its corresponding cl-
inicopathological parameters is still unknown,
and whether it can be used as a biomarker for
diagnosis of HCC is either unclear.

In this study, miR-542-5p was significantly ex-
pressed lower in 101 cases of HCC tissues,
compared with adjacent noncancerous tissu-
es (P=0.001). Besides, the expression of miR-
542-5p was inversely correlated with clinical
TNM stage, metastasis, tumor nodes, portal
vein tumor embolus as well as tumor capsular
infiltration (P < 0.05, respectively). The expres-
sion of miR-542-5p was significantly downregu-
lated in patients with metastasis or in advance
stage, indicating that miR-542-5p may exert
tumor suppressive function through suppres-
sion of hepatocellular proliferation and inva-
sion. When referred to relationship between
miR-542-5p and HCV infection, we found that
there existed inconspicuous upregulation of
miR-542-5p in HCC tissues infected with HCV,
which was inconsistent with the results of pre-
vious studies conducted by Katayama et al.
[31]. HCV infection is likely to promote HCC
occurrence. And Katayama et al. studied only a
small patient size (n=12) with HCV infection,
which may cause the difference between theirs
and the current study. The high miR-542-5p
expression group showed a longer recurrent
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time, though only a borderline

@Lﬁ}gég{gf difference of recurrent time
L ow (n=46) was found between the low
—PHigh (n=24) and high miR-542-5p groups
—+—censored (P=OO70) In addition, the di-
—+censored agnostic value of miR-542-5p

in HCC was proved by ROC
curve. The area under curve
(AUC) of miR-542-5p for pre-
dicting advanced clinical stage
(stage llI/IV) was 0.656 (P=
0.020), suggesting its poten-
tial value as a biomarker for
estimating poor prognosis in
HCC.

Studies on mechanisms par-
ticipated by miR-542-5p in on-
cogenesis has been carried
out in recent years. Yamaguchi
et al. [28] has demonstrated
that EGFR mRNA is directly tar-
geted by miR-542-5p in lung
cancer cells. Joerger et al. [27]
also reported that miR-542-5p can significantly
predict outcome of patients with advanced
NSCLC, and it down-regulated EGFR mRNA and
protein expression. Further, Zhou et al. [32]
reported that miR-542-5p could downregulate
EGFRVA expression and inhibit migration and
invasion of cancer cells. In addition, studies on
cellular senescence program have also been
reported. Faraonio et al. [33] demonstrated
that miR-542-5p could induce double-strand
DNA breaks and accumulation of reactive oxy-
gen, cellular senescence, conferring cellular
senescence program through the mTOR path-
way in human diploid fibroblast. However, am-
ong other genes targeted by miR-542-5p, EGFR
showed the strongest evidence in silico, which
aroused our interests in mechanisms underly-
ing these facts. Therefore, Spearman correla-
tion test was performed to evaluate the EGFR
expression and hint a negative correlation with
the miR-542-5p expression. Later, we set up
two groups based on miR-542-5p expression
by mean value, and the results also indicated
that the expression of EGFR was downregulat-
ed in miR-542-5p overexpression group. When
divided EGFR into different grades to compare
the expression of miR-542-5p, the results de-
noted that expression of miR-542-5p in 3+
group was significantly lower than - and 1+
group. The possible relationship still needs to
be verified in vitro and in vivo.

Int J Clin Exp Pathol 2016;9(2):920-929
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Taken together, our findings demonstrated that
miR-542-5p was lower expressed in patients
with HCC, possibly via targeting EGFR mRNA.
MiR-542-5p may serve as an assistant bio-
marker for the diagnosis and prognosis of HCC.
Further investigations are desired to explore
the mechanism underlying the effect of miR-
542-5p on tumor metastasis and invasion.
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