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Abstract

Background: G-protein-coupled bile acid receptor Gpbarl| (TGR5) is a newly identified liver
tumor suppressor in carcinogenesis. This present study was therefore to determine the potential
value of serum TGR5 promoter methylation in identifying hepatocellular carcinoma (HCC) from
chronic hepatitis B (CHB) patients.

Methods: The circulating cell-free DNA (cfDNA) was extracted from a retrospective dataset
including 160 HCC, 88 CHB and 45 healthy controls (HCs). Methylation status of TGR5 promoter
was examined by methylation-specific polymerase chain reaction (MSP).

Results: Hypermethylation of the TGR5 promoter occurred significantly more frequent in HCC
(771160, 48.13%) than CHB (12/88, 13.64%; p<0.01) and HCs (2/45, 4.44%; p<0.01). The meth-
ylation rate of TGR5 in HCC patients 260 years old was significantly higher than those <60 years
old (p<0.05). Alpha fetoprotein (AFP) had sensitivity of 58.13%, 30.63% and 24.38% at cut-off
points of 20, 200 and 400ng/ml respectively; while TGR5 methylation combined AFP had sensitivity
of 81.25%, 68.13% and 65%. AFP had specificity of 47.73%, 92.05% and 98.86% at cut-off points of
20, 200 and 400ng/ml respectively; while TGR5 methylation combined AFP had specificity of
38.64%, 78.41% and 85.23%. AFP had Youden index of 0.06, 0.23 and 0.23 at cut-off points of 20,
200 and 400ng/ml respectively; while TGR5 methylation combined AFP had Youden index of 0.20,
0.47 and 0.50.

Conclusions: Our findings strongly suggested the combination of serum TGR5 promoter meth-
ylation and AFP enhanced the diagnostic value of AFP alone in discriminating HCC from CHB
patients.
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Introduction

Liver cancer is the fifth most common cancer for  histological subtype and accounts for 70% to 85% of
men and the seventh for women worldwide [1].  liver cancers worldwide [2]. Accumulating evidences
Hepatocellular carcinoma (HCC) represents the major ~ showed that the incidence of HCC was still rising and
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5-years survival of HCC was as low as about 0%-10%
[3]. Until now, the screening and surveillance for HCC
mainly depend on serum level of alpha fetoprotein
(AFP) and ultrasonography. However, several studies
showed that the determination of serum AFP level
lack adequate sensitivity and specificity for effective
diagnosis and surveillance of HCC [4, 5]. The per-
formance of ultrasonography was influenced by many
factors including experience of the examiner, the
technology used, the body habitus, the presence of
cirrhosis and the size of the tumor [6]. Therefore, new
biomarkers for the surveillance and early detection of
HCC are urgently needed.

DNA methylation is one of the most common
epigenetic mechanisms, which donates the addition of
a methyl group to DNA to regulate the expressions of
its downstream targeted genes. It is widely spread in
human genome and usually occurs at cytosine adja-
cent to guanine (CpG dinucleotides) [7]. Aberrant
DNA methylation of several cancer related genes oc-
curred in most of human malignancy [8, 9]. DNA
methylation can be detected in free-floating DNA
from dead cancer cells in bodily fluids and can pro-
vide novel potential biomarkers for the early diagno-
sis of human cancers including HCC [10]. Our previ-
ous study demonstrated that TFPI2 methylation in
serum might be used as a predictor of HCC progres-
sion [11]. In recent years, several genes including
GSTP1, RASSF1A, APC, and P16 were also found to be
aberrantly methylated in serum or tissue of HCC pa-
tients and may potentially be used as biomarkers
[12-14].

G-protein-coupled bile acid receptor Gpbarl
(TGR5) is a membrane-bound receptor for bile acids
and is well known for its role in regulating energy
homeostasis, bile acid homeostasis, as well as glucose
metabolism [15-17]. TGR5 has been reported to regu-
late hepatic inflammatory response through antago-
nizing nuclear factor kappa light-chain enhancer of
activated B cells (NF-xB) in Mice [18]. A recent study
demonstrated that TGR5 activation greatly inhibits
proliferation and migration of human liver cancer
cells in vitro and the deficiency of TGR5 enhances
chemical-induced liver carcinogenesis [19]. These
findings identified that TGR5 is a novel tumor sup-
pressor gene and TGR5 might be an attractive thera-
peutic tool for liver cancer.

The human TGR5 promoter has not been defi-
nitely characterized up to date. In our present study,
we recognize the region within 2000bp upstream of
transcriptional start site as presumptive promoter
region for TGR5 gene like several other studies [20,
21]. GeneBank indicates that 37 CpG sites located on
TGR5 promoter sequence (Supplementary figure 1).
Therefore, methylation of TGR5 gene promoter may

occur in tumorigenesis and may be a potential bi-
omarker for the diagnosis of tumor diseases in clinic.
In our present study, we investigated promoter
methylation of TGR5 gene in the serum of hepatitis B
virus (HBV) infected patients with or without HCC
and healthy blood donors. Then we evaluated aber-
rant promoter methylation of TGR5 gene in serum
cfDNA as a biomarker for screening HCC from CHB.

Patients and Methods

Patients

160 HBV-infected patients with HCC, 88 CHB
patients without HCC and 45 HCs were recruited
from April 2012 to April 2013 in the Department of
Hepatology, Qilu Hospital of Shandong University.
HCC patients were diagnosed according to the 2010
update of the American Association for the Study of
Liver Diseases (AASLD) Practice Guidelines for
Management of hepatocellular carcinoma [22].
Chronic HBV infection was defined as a positive
hepatitis B surface antigen (HBsAg) for at least 6
months prior to the beginning of this study [23].
Within all the 88 CHB patients, 33 were accompanied
by cirrhosis. Exclusion criteria included co-infection
with human immunodeficiency virus (HIV) or hepa-
titis C virus (HCV), alcoholic liver diseases, autoim-
mune liver diseases, non-alcoholic fatty liver diseases
(NAFLD) and other causes of chronic liver diseases.
All patients gave written informed consents under
protocols approved by the local Research and Ethics
Committee at Qilu Hospital of Shandong University,
in accordance with the guidelines of the 1975 Decla-
ration of Helsinki.

Clinic pathological data collection

Blood samples were taken from each participant
who was fasting for more than 12 hours before blood
collecting. HBeAg was measured by an automatic
analyzer (cobas 6000 analyzer series, Roche Diagnos-
tics, Switzerland). The serum biochemical markers
(COBAS integra 800, Roche Diagnostics, Germany)
included alanine aminotransferase (ALT), aspartate
aminotransferase (AST), total bilirubin (TBIL) and
albumin (ALB). Hemostasis markers (ACL TOP 700,
Instrument laboratory, USA) included prothrombin
time-international normalized ratio (PT-INR). AFP
was also measured by an automatic analyzer (COBAS
e 601, Roche Diagnostics, Germany). These markers
were measured using standard methodologies in
Department of Laboratory Medicine, Qilu Hospital,
Shandong University.

All of the HCC patients received enhanced CT
scan (Discovery CT750, GE, USA) in Department of
Medical Imaging, Qilu Hospital, Shandong Universi-
ty. The CT films were examined by one radiologist in
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Department of Medical Imaging, Qilu Hospital who
was unaware of patients’ characteristics. The diagno-
sis of HCC was confirmed histologically in all cases.
The HCC tissue specimens were examined by one
pathologist in Department of Pathology, Qilu Hospi-
tal who were unaware of patients’ characteristics.

Serum DNA Extraction and Sodium Bisulfite
Modification

A minimum volume of 400 pL serum was ob-
tained from every participant. Serum DNA was ex-
tracted by the QlAamp DNA Blood Mini Kit (Qiagen,
Germany) according to the “Protocol: DNA Purifica-
tion from Blood or Body Fluids” recommended by the
manufacturer. DNA concentration was then deter-
mined by the Eppendorf Biophotometer (Brinkmann
Instruments, Westbury, NY, USA). The extracted
DNA was eluted in a total volume of 200puL sterile
water and stored at -20 °C until sodium bisulfate
modification.

DNA bisulfate modification was performed by
EZ DNA Methylation-Gold Kit™ (Zymo Research,
USA) according to the manufacturer’s instructions. A
final volume of 20 pL modified DNA was obtained,
and was either used immediately as a template for
MSP or stored at -20 °C.

Methylation-Specific Polymerase Chain
Reaction (MSP)

Methylated and unmethylated primers specific
for TGR5 promoters were designed using MethPrimer
according to the recommended criteria [24]. The rea-
sons for choosing this area included: (i) the primers
contained at least one CpG site at the most 3’-end; (ii)
the primers in M pair and U pair contained the same
CpG sites within their sequence; (iii) two sets of pri-
mers had similar product T values, which is 66.3°C
for M pair and 66.0°C for U pair. Then the selected
primer sets were used to amplify the bisulfite modi-
fied DNA in our study (Table 1). The M pair primers
amplified -1958 to -1821 site of the 5'-UTR of the TGR5
gene (+1 for the transcriptional start site). Meanwhile,
the U pair primers amplified -1955 to -1820 site of the
5-UTR of the TGR5 gene (Supplementary figure 1).
MSP was performed in a total volume of 25pL con-
taining 1pL bisulfite-treated DNA, 0.5uL of each pri-
mer (10 pM), 10.5pL nuclease-free water, and 12.5pL
Premix Taq (Zymo Research, USA), which consisted
of Tag DNA polymerase, reaction buffer, and deox-
ynucleotide triphosphate mixture. The PCR protocol
was composed of an initial denaturation at 95 °C for
10 min, followed by 45 cycles of denaturation at 95 °C
for 30s, annealing at 56 °C for 40 s, and primer exten-
sion at 72 °C for 40 s; PCR cycles were followed by
final extension at 72 °C for 10 min. Human DNA,

treated in vitro with Sssl methylase and bisulfate
converted (Qiagen, Germany), was used as positive
control. DNA from normal lymphocytes was used as
negative control. Water bland without DNA was used
as in each round of PCR. PCR products were then
electrophoresed on a 2 % agarose gel, stained with
ethidium bromide, and visualized under UV illumi-
nation. Each MSP was repeated for three times.

Statistical analysis

Quantitative variables were expressed as the
median (centile 25; centile 75). Categorical variables
were expressed as number (percentage). Statistical
analyses of the data were performed with SPSS ver-
sion 16.0 (Chicago, IL, USA). x2 test or Fisher’s exact
test were used to compare the categorical variables.
Spearman correlation coefficients were calculated to
evaluate correlations between serum AFP and TGR5
methylation. A 2-tailed p value less than 0.05 was
considered statistically significant.

Table I. Primers for MSP of the TGR5 gene

Primer Primer sequence (5'-3") Product Annealing
name size temp (°C)
(bp)
M F: TTTTTGTTTAAATGGTTTTTATTGTC 138 56
R: CACTTCCTATTAAAATCTTAACGTC
18] F: TTGTTTAAATGGTTTTTATTGTTGA 136 56

R: CCACTTCCTATTAAAATCTTAACATC

M methylated sequence, U unmethylated sequence, F forward, R reverse

Results

General characteristics

From April 2012 to April 2013, 382 participants
were screened in Department of Hepatology, Qilu
Hospital. 59 participants were excluded because of
HBsAg negative (57) and not accept our study (2).
Then, 8 patients were excluded for history of other
tumor, 19 for co-infection with other liver diseases
and 3 for incomplete clinical data, which left 293 par-
ticipants enrolled (Figure 1). Within the enrolled par-
ticipants, 160 were in the HCC group, 88 were in the
CHB group and 45 were in the HC group. Baseline
characteristics of the enrolled participants were pre-
sented at Table 2.

Methylation status of serum TGRS promoter in
different group

Methylation status of TGR5 promoter was de-
tected in serum of all participants (Figure 2). 77 of 160
(48.13%) HCC patients, 12 of 88 (13.64%) CHB patients
and 2 of 45 (4.44%) HCs exhibited TGR5 promoter
methylation. The methylation frequency in HCC pa-
tients was significantly higher than that in CHB pa-
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tients (x?=29.35, p<0.01) and HCs (x?=28.29, p<0.01).
There was no significant difference between the
methylation frequency of CHB patients and HCs
(x*=2.67, p=0.10) (Figure 3).

Within the 33 CHB patients with cirrhosis, 6 pa-
tients (18.18%) exhibited TGR5 promoter methylation.
Meanwhile, within the 55 CHB patients without cir-
rhosis, 6 patients (10.91%) exhibited TGR5 promoter
methylation. No significant difference (p=0.354) was
found between the methylation frequency of CHB
patients with or without cirrhosis.

382 participants screened

59 participants excluded:
HBsAg negative (57)
Not accept our study (2)

323 participants assessed

30 patients excluded :
History of other tumors (8)

Co-infection with other liver

diseases (19)

Incomplete clinical data (3)

| 293 participants enrolled |

|[HCC group (n=160)| | CHB group (n=88) || HC group (n=45) |

Figure |. Flow diagram depicting the participants’ selection process

Marker hI;:C(L:J CHB HC PC NC wB

M U M U M U
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00bp
50bp

Figure 2. Typical MSP analysis results of TGR5 gene promoter. M, meth-
ylated sequence; U unmethylated sequence; HCC, hepatocellular carci-
noma; CHB, chronic hepatitis B; HC, healthy control; PC, positive control;
NC, negative control; WB, water blank.
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Figure 3. The methylation frequency of TGR5 promoter in serum of
hepatocellular carcinoma (HCC), chronic hepatitis B (CHB) and healthy
control (HC) group. 77 of 160 (48.13%) HCC patients, 12 of 88 (13.64%)
CHB patients and 2 of 45 (4.44%) HCs exhibited aberrant TGR5 promoter
methylation. * significant difference (P<0.05).

0

Table 2. Characteristics of the enrolled participants at baseline

Variable HCC group CHB group HC group
(n=160) (n=88) (n=45)

Age (yr) 55.00(46.25-61.00) 46.50(39.25-58.00) 42.00(37.5-54.50)

Male gender (%) 132(82.5%) 61(69.32%) 28(62.22%)

HBeAg+, N(%) 35(21.88%) 46(52.27%) NA

ALT (U/L) 34.00(21.25-66.00) 87.5 (35.00-155.00) NA

AST (U/L) 40.50(25.25-81.00) 66.00(44.50-116.50) NA

TBIL (umol/L) 15.70 22.75 (14.53-49.58) NA
(11.85-22.70)

ALB (g/L) 40.00(35.00-42.88) 34.00(28.68-41.70) NA

PT-INR 1.03(0.97-1.09)  1.14(1.00-1.34) NA

AFP (ng/mL) 60.22(4.36-276.70) 22.05(4.13-50.64) NA

Methylation, N(%) ~ 77(48.13%) 12(13.64%) 2(4.44%)

NA, not available

Correlation between TGR5 promoter
methylation and hepatocellular carcinoma

The TGR5 hypermethylation was more fre-
quently observed in HCCs patients with age 260yr
(x3=5.51, p=0.019; Table 3) than those <60yr. TGR5
methylation was not related to gender, HBeAg,
smoking, alcohol, primary tumor number, tumor size,
histological grading, venous invasion, Tumor Node
Metastasis (TNM) staging, Okuda staging and
Child-Turcotte-Pugh (CTP) staging (Table 3). No
correlation was found between TGR5 hypermethyla-
tion and serum AFP level (p=0.638) in HCC and CHB
patients.

The diagnostic value of combination of TGRS
promoter methylation and AFP in HCC

Receiver operating characteristic (ROC) curves
for serum AFP and TGR5 promoter methylation in
discriminating HCC from CHB patients were con-
structed. The area under the ROC curves (AUC) of
TGR5 methylation in discriminating HCC from CHB
patients was 0.672 (standard error [SE] 0.027, 95%
confidence interval [CI] 0.610-0.730). The AUC of se-
rum AFP was 0.633 (SE 0.035, CI 0.569-0.693). There
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was no significant difference between AUC of serum
AFP and TGRS promoter methylation (p=0.388) (Fig-
ure 4).

100

80 —

60 —

Sensitivity

AUC=0.633

40 — - Serum AFP
---------- TGRS methylation AUC=0.672

20 +

ofF——r—Tr—"T7Tr"T T
0 20 40 60 80 100
100-Specificity

Figure 4. The receiver operating characteristic (ROC) curves of serum
AFP and TGR5 methylation in discriminating HCC from CHB patients. The
area under the ROC curves (AUC) of TGR5 methylation was 0.672
(standard error [SE] 0.027, 95% confidence interval [CI] 0.610-0.730). The
AUC of AFP was 0.633 (SE 0.035, Cl 0.569-0.693).

result showed that the methylation frequency was
significantly higher in HCC patients than CHB pa-
tients and HCs. The methylation rate of TGR5 in HCC
patients =60 years old was significantly higher than
those <60 years old (p<0.05). When combined with
TGR5 methylation, the diagnostic value of AFP for
discriminating HCC from CHB was improved at
cut-off points of 20, 200 and 400ng/ml respectively.

Table 3. Correlation between TGR5 methylation status and
clinicopathological parameters in HCC patients

TGR5 methylation status

When used to discriminate HCC from CHB pa-
tients, aberrant serum TGR5 methylation showed a
sensitivity of 48.13% (77/160), specificity of 86.36%
(76/88) and Youden index of 0.34. The diagnostic ac-
curacy of AFP and TGR5 methylation combined AFP
in discriminating HCC from CHB patients was as-
sessed at AFP cut-off points of 20, 200 and 400ng/ml
respectively. At cut-off point of 20ng/ml, AFP had a
sensitivity of 58.18%, specificity of 47.73% and
Youden index of 0.06; while TGR5 methylation com-
bined AFP had a sensitivity of 81.25%, specificity of
38.64% and Youden index of 0.20. At cut-off point of
200ng/ml, AFP had a sensitivity of 30.63%, specificity
of 92.05% and Youden index of 0.23; while TGR5
methylation combined AFP had a sensitivity of
68.13%, specificity of 78.41% and Youden index of
0.47. At cut-off point of 400ng/ml, AFP had a sensi-
tivity of 24.38%, specificity of 98.86% and Youden
index of 0.23; while TGR5 methylation combined AFP
had a sensitivity of 65.00%, specificity of 85.23% and
Youden index of 0.50 (Table 4).

Discussion

In our study, we investigated the serum DNA
methylation for TGR5 gene promoter in 160 Patients
with HCC, 88 patients with CHB and 45 HCs. Our

Parameters Total Methylated Unmethylated P value
number (%) (%)

Gender 0.827

Male 132 63(48%) 69(52%)

Female 28 14(50%) 14(50%)

Age (yr) 0.019*

<60 106 44(42%) 62(58%)

>60 54 33(61%) 21(39%)

HBeAg 0.747

negative 125 61(49%) 64(51%)

positive 35 16(46%) 19(54%)

Smoking 0.893

No 84 40(48%) 44(52%)

Yes 76 37(49%) 39(51%)

Alcohol 0.908

No 99 48(48%) 51(51%)

Yes 61 29(48%) 32(52%)

Primary tumor number 0.571

single 94 47(50%) 47(50%)

multiple 66 30(45%) 36(55%)

Tumor size 0.494

<Bcm 52 23(44%) 29(56%)

>3cm 108 54(50%) 54(50%)

Histological grading 0.458

poor 48 22(46%) 26(54%)

moderate 83 38(46%) 45(54%)

well 29 17(59%) 12(41%)

Venous invasion 0.765

negative 83 39(47 %) 44(53%)

positive 77 38(49%) 39(51%)

TNM staging 0.472

I/11 94 43(46%) 51(54%)

/v 66 34(52%) 32(48%)

Okuda staging 0.225

I/11 144 67(47%) 77(53%)

111 16 10(63%) 6(37%)

CTP staging 0.354

A/B 154 73(47 %) 81(53%)

C 6 4(67%) 2(33%)

*, significant difference (P<0.05); TNM, Tumor Node Metastasis; CTP,
Child-Turcotte-Pugh
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Table 4. Diagnostic value of AFP and TGR5 methylation combined AFP for discriminating HCC from CHB patients at different cut-off

points
Model Cut-off points All patients CHB patients =~ HCC patients  Sensitivity (%) Specificity (%) Youden index
of AFP (ng/mL)
AFP alone n=248 n=88 n=160
<20 109 42 67
>20 139 46 93 58.13 47.73 0.06
<200 192 81 111
>200 56 7 49 30.63 92.05 0.23
<400 208 87 121
>400 40 1 39 24.38 98.86 0.23
TGR5 combined AFP n=248 n=88 n=160
<20 64 34 30
>20 184 54 130 81.25 38.64 0.20
<200 120 69 51
>200 128 19 109 68.13 78.41 0.47
<400 131 75 56
>400 117 13 104 65.00 85.23 0.50

Hepatocellular carcinoma (HCC) is one of the
most common and rapidly fatal human malignancies.
Most HCC are diagnosed at an advanced stage and
died within one year of diagnosis due to the lack of
effective surveillance alternatives [25]. Currently
available surveillance tests mainly included AFP
analysis and ultrasound. However, the effectiveness
of them remains controversial [26]. Hypermethylation
in promoter regions is now recognized as an im-
portant early event in carcinogenesis and detection of
methylated DNA has been suggested as a potential
biomarker for early detection of cancer. Until now,
many genes including GSTP1, RASSF1A, APC, and
P16 were found to be aberrantly methylated in serum
or tissue of patients with HCC and may potentially be
used as biomarkers [11-14].

TGR5, which is a membrane-bound receptor for
bile acids, had been demonstrated to be involved in
liver carcinogenesis. Our study for the first time re-
vealed that TGR5 promoter aberrant hypermethyla-
tion existed in the serum of HCC patients. 77 of 160
(48.13%) HCC patients exhibited aberrant TGR5
promoter methylation in our study, which was sig-
nificantly higher than CHB patients (12/88, 13.64%)
and HCs (2/45, 4.44%). This finding implied that the
methylated TGR5 gene in serum may serve as a new
biomarker for the surveillance of HCC.

Our study found that the TGR5 hypermethyla-
tion was more frequently observed in HCCs patients
260yr (x2=5.51, p=0.019) than those <60yr, which is
consistent with several other studies. Xin Li et al.
showed that hypermethylation of the
pl6INK4A-promoter region was more frequent in
HCCs from older patients [27]. Ahuja N et al. deter-
mined the frequency of age-related methylation in
normal colonic mucosa among the genes hypermeth-
ylated in colorectal cancer and suggested that aging is

a major contributing factor to hypermethylation in
cancer [28]. However, the study performed by Masa-
hito Tsutsui et al. showed that methylation of CCND2
gene was not related to age [29]. It is possible that
age-related methylation may be gene specific and
tumor specific.

CHB infection is a major risk factor for HCC
worldwide. Beasley et al., in a prospective controlled
study showed that the annual incidence of HCC in
hepatitis B carriers was 0.5% [30]. In patients with
known CHB related cirrhosis, the incidence was
2.5%/year. CHB patients are recommended to be
screened at 6 tol2 month intervals. Until now, the
screening and surveillance for HCC mainly depended
on serum level of alpha fetoprotein (AFP) and ultra-
sonography. AFP alone is not recommended for
screening unless ultrasound is not available because
of a relatively low diagnostic value and accuracy [31].
The most widely used cut-off points of AFP are 20,
200 and 400ng/mL. In our study, the sensitivity of
AFP increased from 58.13% (93/160) to 81.25%
(130/160) at cut-off point of 20ng/ml with the com-
bination of which meant AFP could reveal 37 more
HCC patients when combined with TGR5 methyla-
tion. The sensitivity of AFP increased from 30.63%
(49/160) to 68.13% (109/160) at cut-off point of
200ng/ml with the combination of TGR5 methylation,
which meant AFP could reveal 60 more HCC patients
when combined with TGR5 methylation. The sensi-
tivity of AFP increased from 24.38% (39/160) to
65.00% (104/160) at cut-off point of 400ng/ml with
the combination of TGR5 methylation, which meant
AFP could reveal 65 more HCC patients when com-
bined with TGR5 methylation. Although lack ade-
quate sensitivity and specificity, AFP was still the
most widely used serum biomarker for screening
HCC until now [31]. Our study compared the combi-
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nation of AFP and TGR5 methylation with AFP alone
in discriminating HCC from CHB patients and
showed that the combination of AFP and TGR5
methylation could enhance the diagnostic value of
AFP at different cut-off points. The comparison be-
tween the combination of TGR5 methylation and AFP
with other HCC markers could be done in our further
research.

However, there are some limitations in this pre-
sent study. First, we didn’t analyze the methylation
status and mRNA expression of TGR5 gene in HCC
tissue or HCC cell lines. DNA methylation is one of
the most important epigenetic mechanisms and
methylation of gene promoter regions links to
long-term stabilization of transcriptional silencing
and loss of gene function [32-35]. Of great importance,
increasing clinical evidences have shown that serum
DNA methylation of some genes could be recognized
as novel biomarkers for the diagnosis of human can-
cers including prostates cancers, gastric cancers, liver
cancers and so on [36-39]. In the patients with hepa-
tocellular carcinoma, we have previously demon-
strated serum DNA methylation of tissue factor
pathway inhibitor-2 promoter could be identified as a
potential biomarker for HCC [11]. In our present
study, we therefore mainly intended to find the pos-
sible diagnostic value of TGR5 promoter methylation
as a novel biomarker for HCC patients. Obtained re-
sults suggested combination of serum TGR5 promoter
methylation and AFP might enhance the diagnostic
value of AFP alone in discriminating HCC from CHB
patients. However, we believe that these results
should be carefully explained in multiple aspects es-
pecially in the mechanism manner of biological func-
tion analysis for TGR5 promoter methylation. Ex-
perimental evidences using liver tissue and HCC cell
lines should be done in our further study to demon-
strate the exact function of TGR5 promoter methyla-
tion on the regulation of TGR5 expression and the
possible role of TGR5 promoter methylation in the
development of HCC. Second, we did not confirm our
study in a second cohort. The validation test of our
finding using second cohort and well-matched cohort
should be performed in our further research. Third,
we only enrolled HBV-infected HCC patients and
revealed that the combination of serum TGR5 pro-
moter methylation and AFP enhanced the diagnostic
value of AFP alone in discriminating HCC from CHB
patients. However, the “tumor suppressor” effect of
Gpbarl should not be restricted in HBV infected HCC
patients and there are also some other kinds HCC
patients with different causes including HCV and
alcoholism. Therefore, we believed that the other
HCC patients with HCC and alcoholism should be
performed in our further research

In conclusion, our study demonstrated that the
aberrant hypermethylation of TGR5 promoter in se-
rum cfDNA might serve as a biomarker for the sur-
veillance of HCC. TGR5 hypermethylation was sig-
nificantly associated with aging. It could enhance the
diagnostic value of AFP in discriminating HCC from
CHB patients at cut-off points of 20, 200 and
400ng/mL respectively.

Supplementary Material

Supplementary Figure 1.
http:/ /www.medsci.org/v11p0164s]1.pdf
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