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Abstract: Background: Single nucleotide polymorphism rs735396 located in HNF1A gene was highly associated 
with the levels of glycan groups which changed during carcinogenesis and progression of HCC after HBV infection. In 
present study, we investigated if rs735396 are associated with the susceptibility to HBV infection and HBV-related 
HCC. Methods: Totally 568 HBV-related HCC patients, 110 HBV carriers without HCC and 380 healthy controls in 
Han Chinese population were recruited and genotyped using polymerase chain reaction-ligation detection reaction 
(PCR-LDR) method. To evaluate the effects of rs735396 polymorphisms on transcription of HNF1A, the luciferase 
activity for allelotype A or G was detected in HepG2.2.15 cells. Results: The genotype distribution and allelic frequen-
cies were significantly different between HBV-related HCC patients and healthy controls (P < 0.05). Also, compared 
with genotype GG, genotypes AA+GA are connected with a higher risk of HBV-related HCC (Odds Ratio = 1.908; 95% 
Confidence Interval = 1.390-2.619, P < 0.001). Moreover, luciferase activity for allelotype A was significantly lower 
than that of allelotype G (P = 0.036). Conclusion: Taken together, we demonstrated that the variation of HNF1A 
rs735396 influences host susceptibility to HBV-related HCC by altering transcriptional activity of HNF1A.
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Introduction

Hepatocyte nuclear factor 1 alpha (HNF1A) is 
an indispensable transcript factor for a large 
number of hepato-specific and -enriched ge- 
nes, such as albumin, alpha-fetoprotein, alpha-
fibrinogen, beta-fibrinogen, alpha-1-antitrypsin, 
transthyretin, aldolase B, and the hepatitis B 
virus large surface protein [1]. Previous studies 
showed that HNF1A tightly associated with 
digestive diseases including diabetes, pancre-
atic cancer, hepatic adenoma, and HCC [2-7]. It 
has been report that the level of HNF1A was 
disordered in HCC, and might play an important 
part in the development and differentiation of 
cancer cells by acting on a set of genes or 
microRNAs, which involved in molecular carci-
nogenesis of HCC [8-12]. 

Single nucleotide polymorphisms (SNPs) are 
the most common type of genomic variation, 
occurred approximately every 1200 base pairs 

(bps). Genome-wide association studies (GWAS) 
have identified numerous single nucleotide 
polymorphisms (SNPs) that contribute to human 
diseases. Compared with SNPs occurred in 
gene coding regions lead to severe genetic dis-
orders, vast majority of SNPs located in non-
coding intergenic and intronic regulatory regions 
show modest effects that might modify gene 
function more subtly. These regulatory SNPs 
can regulate gene expression through several 
mechanisms including transcription factor bind-
ing, RNA splicing, DNA methylation and miRNA 
recruitment [13]. Studies have been reported 
influences of HNF1A genetic polymorphism on 
susceptibility to diabetes, cardiovascular dis-
eases, pancreatic cancer, and hepatocellular 
adenomas [2-6]. In addition, several SNPs in 
HNF1A were tightly associated with plasma 
indexes of diseases, including CRP, Lipoprotein, 
and N-glycan [14-17]. In 2010 and 2011, two 
studies were conducted to screen out N-glycan 
associated SNPs, one of which is rs735396 
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located in the ninth intron of the HNF1A gene 
[16, 18]. Our studies and the others had dem-
onstrated that aberrant glycosylation is a sig-
nificant characteristic of the development of 
various diseases, and is tightly associated with 
the progression of tumor such as adhesion, 
invasion and metastasis [7, 15, 19-21]. More- 
over, alterations in the N-glycosylation profiles 
of glycol-proteins occurred during the carcino-
genesis and progression of HCC lesions [19, 
21, 22]. These findings indicated that SNPs 
located in HNF1A might lead to the aberrant 
glycosylation of genes, which play an important 
role in HCC oncogenesis.

In this work, a case-control study was designed 
to assess the association of HNF1A genetic 
variant rs735396 with the susceptibility to HBV 
infection and HBV-related HCC in Han Chinese 
population using polymerase chain reaction–
ligation detection reaction (PCR-LDR) method, 
and then we evaluated the effects of allelotype 
A and G of rs735396 on transcription of HNF1A 
using Luciferase reporter gene detection.

Materials and methods

Study population

In this study, a hospital-based case-control 
study was performed in 568 HBV-related HCC 
patients, 110 HBV carriers without HCC and 
380 healthy controls. All recruited subjects are 
exclusively Han Chinese without any restric-
tions on gender and age. All subjects were 
recruited between January 2011 and June 
2012 from the Eastern Hepatobiliary Surgery 
Hospital and Changzheng Hospital of Second 
Military Medical University. All the HBV carriers 
and HCC patients were infected with HBV, and 
were further confirmed by HBsAg (hepatitis B 
virus surface antigen) positive, HBcAb (hepati-
tis B virus core antibody) positive and HBeAg 
(hepatitis B virus e antigen)or HBeAb (hepatitis 
B virus e antibody) positive for at least 6 
months. The presence of HCC was excluded in 
non-HCC patients and healthy controls by his-
tology, computed tomography (CT), magnetic 
resonance imaging (MRI), ultrasonography and 
laboratory tests. Moreover, patients with posi-
tive laboratory tests for HIV, HCV (anti-HCV and/
or HCV-RNA), alcoholic liver disease, suspected 
autoimmune diseases with antinuclear anti-
body titer greater than 1:160 were excluded 
from this study. The following laboratory param-

eters were tested in almost 5 ml of venous 
whole-blood collected from each participant: 
serum albumin level (ALB), total bilirubin level 
(T-Bil), alanine aminotransferase (ALT) level, 
alpha fetoprotein (AFP) level, hepatitis B virus 
serum markers (HBsAg, HBsAb, HBeAg, HBeAb, 
and HBcAb) and platelet count (PLT). This stu- 
dy was approved by the Committee on Ethics  
of Biomedicine Research of Second Military 
Medical University. 

DNA extraction and genotype detection

Genomic DNA extraction was performed with 
the QIAamp DNA Blood MINI Kit (Qiagen, Hilden, 
Germany). HNF1A genetic variant rs735396 
was genotyped using PCR-LDR method. The 
specific primers synthesized by Invitrogen 
(Carlsbad, USA) were: 5’-TGAGTACCCCTAGGG- 
ACAG-3’ (forward) and 5’-ACACTGCAGAGGCA-
AACAAG-3’ (reverse). The PCRs were carried 
out on the Gene Amp PCR system 9600 
(Applied Biosystems, Foster city, USA) in a total 
volume of 20 μl including 5 ng genomic DNA, 1 
× PCR Buffer, 0.1 mM MgCl2, 0.2 mM dNTPs, 
0.5 μM each primer, and 0.2 U hot-start Taq 
DNA polymerase. Cycling parameters were as 
follows: 95°C for 2 min; 40 cycles at 94°C for 
90 s, 56°C for 90 s, 65°C for 30 s; A final exten-
sion step at 94°C for 10 min. The probes for 
LDR were: common probe, 5’-P-AGAGTTTTAG- 
GATTGTGGAGGGGGAttt-FAM-3’; C-specific pro- 
be, 5’-ttttAGTGCTGGCCCCTCATCTGTTTTGC-3’; 
G-specific probe, 5’-tttttttAGTGCTGGCCCCTCA- 
TCTGTTTTGG-3’. The common probe was labe- 
led at the 3’-end with 6-carboxyXuorescein 
(FAM) and was phosphorylated at the 5’-end. 
The ligation reaction for each PCR product was 
carried out with a final volume of 10 μl, contain-
ing 1 μl 10 × ligation buffer, 3 μl of PCR prod-
uct, 1 pmol of each discriminating probe, 5 U 
Taq DNA ligase (Takara Bio, Dalian, China). The 
LDR parameters were as follows: 40 cycles at 
94°C for 30 s and 60°C for 3 min. Following the 
LDR reaction, 1 μl LDR reaction product was 
mixed with 2 μl loading Dye (with Marker). The 
mixture was denatured at 95°C for 3 min, and 
then ice-cooled immediately. At last the sam-
ples were analyzed by the ABI 3730 DNA 
Sequencer (Applied Biosystems, Foster city, 
USA). In addition, the representative PCR prod-
ucts were subjected to direct DNA sequencing 
to confirm the accuracy of this method.



HNF1A polymorphism influences the susceptibility to HBV-related HCC

673 Int J Clin Exp Pathol 2017;10(1):671-679

Luciferase reporter gene detection

DNA fragment carrying allelotype A of rs735396 
was amplified from genomic DNA of HepG2.2.15 
cells (HCC cell line). The primers for PCR were: 
5’-GGGGTACCTACCTACCTCGGCAT-3’ (forward) 
and 5’-GAAGATCTATCACCCCCCAAGCAG-3’ (re- 
verse). The PCR products (439 bp) were cloned 
in the pGL3-Promoter vector (pGL3) as pGL3-A. 
The pGL3-G vector (allelotype G of rs735396) 
were generated from pGL3-A using the Qui- 
ckchange Lightning Site-Directed Mutagene- 
sis Kit (Agilent Technologies, La Jolla, USA). 
HepG2.2.15 cells were co-transfected with the 
pGL3-A or with the pGL3-G (1 μg) along with the 
pRL-TK renilla luciferase plasmid (Promega, 
Madison, USA) (200 ng) using LipofectamineTM 
2000 (Invitrogen, Carlsbad, USA) according to 
the manufacturer’s recommendations. After 48 
hours of transfection, luciferase activity was 
measured using the Dual-Luciferase® Reporter 
Assay kit (Promega, Madison, USA) according 
to manufacturer’ s instructions. The data were 
showed as fold activity (firefly/renilla) and 
reported as a mean (duplicate transfections  
of three experiments) ± standard deviation 
(SD). A Student’ s t test (paired, two-tail) was 
performed to find the differences in fold activi-
ty. A value of P < 0.05 was considered statisti-
cally significant. 

Statistical analysis

Mann-Whitney U test were performed to deter-
mine associations of laboratory parameters 
with the presence of HBV infection and HBV-
related HCC. We assessed the association of 
genotypes or alleles with presence of HBV-

related HCC and HBV infection using a stan-
dard chi-squared test. We also estimated the 
relative risk of HNF1A gene polymorphism 
rs735396 with HCC and HBV infection using 
Binary logistic regression, adjusted for age and 
gender. Odds ratio (OR) and their 95% confi-
dence interval (CI) were calculated to assess 
the association of rs735396 with HCC and HBV 
infection. Stratification analysis was performed 
by gender, tumor grades, Child-Pugh grades, 
TNM stages and the presence of liver cirrhosis 
in HBV-related HCC group. The two-sided P 
value < 0.05 was defined as statistically signifi-
cance. All statistical analyses were performed 
with the software of SPSS 17.0 version (SPSS 
Inc., Chicago, USA).

Results

Population characteristics

As shown in Table 1, in HBV-related HCC 
patients, median values of AFP and ALT were 
significantly higher than reference ranges, 
while median values of ALB, PLT and T-Bil were 
normal. The levels of AFP, ALB, ALT, and PLT 
showed statistical differences between HCC 
patients and controls (P < 0.05). There were 
also significant differences in the level of AFP, 
T-Bil, ALB, ALT, and PLT between HBV carriers 
and controls (P < 0.05).

Allele and genotype distribution of rs735396 
in cases and controls

Several samples could not be genotyped in 
each group because we failed to extract the 
DNA or detect genotype from these samples. 

Table 1. Demographic and laboratory parameters of the subjects included in the study
Groups Controls (n = 375) HCC (n = 568) HBV (n = 110)
Demographic parameters
    Gender (M/F) 309/66 473/95 82/28
    Age (Y) (mean ± SD) 47.1±11.8 50.6±10.3 38.1±15.8
Laboratory parameters [median (range)]
    AFP (ng/mL) 3.3 (0.7-18) 454.6 (0.61-1210)† 2.4 (0.6-11.6)‡

    T-Bil (μmol/L) 13.5 (4-42) 14.7 (3.8-156) 13.9 (5-47)‡

    ALB (g/L) 48.7 (40-56) 41.5 (25.7-51.8)† 48.5 (43-57)‡

    ALT (U/L) 25.8 (6-193) 45.7 (8-1259)† 23 (7-160)‡

    PLT (109/L) 223.5 (95-400) 160.6 (5-431)† 192.5 (72-311)‡

Controls, Healthy controls; HCC, HBV-related HCC patients; HBV, HBV Carriers without HCC. AFP, serum alpha fetoprotein level; 
T-Bil, serum total bilirubin level; ALB, serum albumin level; ALT, serum alanine transaminase level; PLT blood platelet count. 
†Indicates a significant difference between healthy controls and HBV-related HCC patients. ‡Indicates a significant difference 
between healthy controls and HBV carriers without HCC.
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As shown in Table 2, the genotype and allele 
distributions of rs735396 in healthy controls 
were AA: 27%, GA: 45% and GG: 28%, and A 
allele: 49% and G allele: 51%, which conform to 
Hardy-Weinberg equilibrium.

Association analysis of rs735396 with the risk 
of HCC and HBV infection

In present study, the most common genotype 
GG in healthy controls was considered as the 
reference. As shown in Table 3, the frequency 
of genotype AA and GA was significantly differ-
ent between HCC patients and controls (P = 
0.024 and P < 0.001), and odds ratio (OR) for 
AA and GA was 1.546 (95% CI: 1.058-2.258) 
and 2.124 (95% CI: 1.519-2.971). Individuals 
with genotypes (AA+GA) had an OR of 1.908 
(95% CI: 1.390-2.619; P < 0.001) for HCC, com-
pared with individuals with reference genotype 
GG. The minor allele (A) showed a much higher 
frequency in the HCC patients than in the con-
trols (P = 0.047), and OR for the allelotype A 
was 1.21. The significant differences of rs- 
735396 genotype and allele frequencies be- 
tween HCC and controls remained steady after 
adjusting for age and gender. No significant dif-
ferences were found between HBV carriers and 
controls. In conclusion, these results suggest-
ed that HNF1A gene polymorphism rs735396 
was significantly associated with the suscepti-
bility to HBV-related HCC, but not HBV in- 
fection.

Effects of rs735396 G > A on HNF1A tran-
scriptional activity

The pGL3-Promoter vector contains an SV40 
promoter upstream of the luciferase gene and 

can be used for detecting the activity of puta-
tive enhancer elements. In this study, DNA frag-
ments located in intron region of HNF1A gene 
were inserted into the multiple cloning site of 
pGL3-Promoter vector (pGL3). HNF1A lucifer-
ase reporter gene vector varied at the rs735396 
position (pGL3-A and pGL3-G) were created to 
examine the effects of rs735396 polymor-
phism on HNF1A transcription. There are sig-
nificant differences in luciferase activity be- 
tween pGL3-Promoter (no insert) and pGL3-A 
or pGL3-G in HepG2.2.15 cells (P < 0.001). 
Since pGL3-Promoter vector is used to detect 
the activity of enhancer inserted in multiple 
clone sites, these results suggested that the 
inserted fragments might possess enhancer 
elements. Also, luciferase activity for pGL3-A 
was significantly lower in comparison to that of 
pGL3-G (P = 0.036) (Figure 1). These data indi-
cated that allelotype A of rs735396 might 
reduce the activity of this putative enhancer in 
HFN1A gene.

Stratification analysis in HBV-related HCC pa-
tients

To found the association of rs735396 with clini-
cal characteristics in HBV-related HCC patients, 
we performed a Stratification analysis accord-
ing to serum AFP level, TNM stages, Child-Pugh 
grades, tumor grades and the presence of liver 
cirrhosis. Patients were divided into two sub-
groups depending on TNM (I vs II-III = 252 vs 
279), Child-Pugh ( A vs B+C = 519 vs 24), tumor 
grades (I-II vs III-IV = 105 vs 420), cirrhosis vs 
non-cirrhosis = 373 vs 150) and the level of 
AFP (< 20 ng/ml vs ≥ 20 ng/ml = 179 vs 353). 
The data shown in Table 4 revealed that no sta-
tistical differences were found in genotype and 
allele frequencies between subgroups. These 
data indicated that rs735396 might have no 
effect on these clinical parameters in HCC 
patients. 

Discussion

Numerous studies have well characterized the 
dysregulation of HNF1A in the development of 
HCC. In the tissue samples from HCC patients, 
HNF1A protein level was higher in well-differen-
tiated carcinoma than that in the adjacent non-
HCC tissues, whereas HNF1A protein level was 
lower in moderately and poorly differentiated 
carcinoma [4, 23]. Consistent results were 
found at the mRNA level of HNF1A [24]. Zeng et 

Table 2. Genotype and allele distribution of 
rs735396 in cases and healthy controls

Groups Controls
(n = 375, %)

HCC
(n = 545, %)

HBV
(n = 109, %)

Genotype
    AA 101 (27%) 137 (25%) 29 (27%)
    GA 169 (45%) 315 (58%) 53 (49%)
    GG 105 (28%) 93 (17%) 27 (24%)
Allele
    A 371 (49%) 589 (54%) 111 (51%)
    G 379 (51%) 501 (46%) 107 (49%)
Controls, Healthy controls; HCC, HBV-related HCC pa-
tients; HBV, HBV Carriers without HCC.
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al. also reported that in 20 paired tissues sam-
ples from HCC patients, compared with their 
adjacent tissues, HNF1A protein was reduced 
in 52.94% samples, whereas HNF1A protein 
expression remained unchanged in 23.53% 
and elevated in 23.53% of the samples [25].

Previous studies also showed that HNF1A 
played key role in the carcinogenesis of HCC in 
vitro and in vivo. HNF1A was found to be down-
regulated in HCC cell lines and animal models, 
and function as a critical regulator on a series 
of genes and microRNAs which were decreased 

in HCC, such as Hepassocin, miR-122, miR-
192, and miR-194 [8, 9, 12]. These researches 
suggested that the down-regulation of HNF1A 
might be conducive to process of carcinoge-
nesis in HCC. However, the contrary results 
showed that knocking-down of HNF1A reduced 
cell proliferation and the Wnt pathway activity 
in MHCC97L cells, and elevated levels of 
HNF1A expression were closely associated 
with a higher expression of CDH17, which was 
highly expressed in liver cancer and associated 
with poor clinical outcomings [11]. Taken 
together, the foregoing studies indicated that 
the level of HNF1A varied at differentiation 
stages in HCC, and HNF1A could be either 
tumor promoter or suppressor in the carcino-
genesis of HCC though different mechanisms.

As is known, SNP was considered to be an 
important genetic factors, which might be 
involved in carcinogenesis and post-transla-
tional modification [16, 18, 22, 26-28]. It has 
been reported that rs735396 in HNF1A gene 
showed significant associations with glycosyl-
ation (one type of post-translational modifica-
tion), which might involve in development of 
HCC and HBV immune escape [22, 29, 30]. In 
this case-control study, association analysis 
showed that rs735396 was tightly associated 
with the susceptibility to HCC, but not with HBV 
infection. Also, our results indicated that the G 
> A variant might involve in carcinogenesis of 
HCC. As rs735396 is located in the intron of 
HNF1A gene, we hypothesized that rs735396-
locating region might interact with some DNA-
binding factors and then regulate HNF1A gene 

Table 3. Association analysis of rs735396 with the risk of HBV-related HCC and HBV infection
Groups Genotype and Allele

AA vs GG GA vs GG AA+GA vs GG A vs G
Controls vs HCC
    OR (95% CI) 1.546 (1.058-2.258) 2.124 (1.519-2.971) 1.908 (1.390-2.619) 1.207 (1.002-1.454)
    P 0.024* < 0.001* < 0.001* 0.047*

    ORII (95% CI) 1.583 (1.073-2.336) 2.042 (1.450-2.876) 1.876 (1.390-2.619) 1.221 (1.010-1.477)
    PII 0.021* < 0.001* < 0.001* 0.039*

Controls vs HBV 
    OR (95% CI) 1.117 (0.618-2.017) 1.220 (0.723-2.059) 1.167 (0.714-1.905) 1.060 (0.784-1.433)
    P 0.764 0.512 0.624 0.758
    ORII (95% CI) 1.203 (0.698-2.105) 1.305 (0.797-2.135) 1.253 (0.806-2.117) 1.137 (0.864-1.513)
    PII 0.701 0.491 0.602 0.734
Controls, Healthy controls; HCC, HBV-related HCC patients; HBV, HBV Carriers without HCC. IIGenotype and allele frequencies 
between HBV carriers and controls after adjusting for age and gender using Binary logistic regression. *Indicates a statistically 
significant difference.

Figure 1. Effects of rs735396 G > A on HNF1A en-
hancer activity. Nonspecific luciferase activity was 
measure using pGL3 (pGL3-Promoter vector, no in-
sert). Data were normalized by co-expression of pRL-
TK renilla luciferase. Luciferase activity was detected 
using the Dual-Luciferase® Reporter Assay kit. The 
data are showed as fold activity (firefly/renilla) and 
reported as a mean (duplicate transfections of three 
experiments) ± SD.
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Table 4. Stratification analysis of HBV-related HCC patients

Groups AFP < 20 vs 
AFP ≥ 20 ng/ml TNM I vs TNM II-III Child-Pugh A vs

Child-Pugh B+C
tumor grades I-II vs 
tumor grades III-IV cirrhosis vs non-cirrhosis

OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P
Genotype
    AA vs GG 0.876 (0.468-1.571) 0.658 0.915 (0.534-1.569) 0.747 1.963 (0.429-8.982) 0.377 1.036 (0.507-2.119) 0.922 0.885 (0.492-1.594) 0.684
    GA vs GG 1.283 (0.776-2.122) 0.330 1.020 (0.635-1.639) 0.935 0.772 (0.253-2.354) 0.648 1.364 (0.735-2.531) 0.323 0.893 (0.532-1.499) 0.669
    AA+GA vs GG 1.149 (0.706-1.871) 0.576 0.987 (0.624-1.561) 0.956 0.951 (0.317-2.849) 0.928 1.262 (0.691-2.305) 0.448 0.891 (0.541-1.467) 0.649
Allele
    A vs G 0.922 (0.714-1.190) 0.558 0.928 (0.752-1.220) 0.758 1.281 (0.718-2.287) 0.46 0.986 (0.728-1.335) 0.938 0.954 (0.729-1.249) 0.784
AFP, serum alpha fetoprotein level; TNM, tumor node metastasis stages; Child-Pugh, Child-Pugh class.
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expression. In order to confirm this inference, 
fragments with allelotype A or G of rs735396 
were inserted into pGL3-Promoter vector to 
detect the effects of polymorphism on lucifer-
ase activity. The results indicated that the gene 
region in which rs735396 site located might 
possess enhancer elements, and the allelotype 
A might reduce the expression of HFN1A by 
altering activity of enhancer.

Enhancers, one of transcriptional regulatory 
elements, can be pivotal for temporal regula-
tion of gene transcription in the form of inter-
acting with some trans-acting factors [31]. 
Since no significant differences of stratification 
analysis on clinical materials of HCC patients 
was shown, these results suggested that rs- 
735396 which is located in an enhancer might 
not be involved in the progression of HCC. We 
supposed that the temporal interaction be- 
tween different trans-acting factors and cis-
regulatory elements of HNF1A might affect the 
gene expression in various stages of carcino-
genesis of HCC. However, besides transcription 
regulatory, anther hypothesis is that HNF1A 
might have different biological function in late 
progression of HCC from its initiation period.

HNF1B, another member of the HNF-1 family, 
and HNF1A have been shown to act on the pro-
moters or enhancers of many hepato-specific 
and -enriched genes. These two transcriptional 
factors share 47% sequence identity in DNA-
binding POU domain that regulates the expres-
sion of hepato-specific genes including AFP 
[32]. However, in HepaG2 cells, HNF1B was 
found to be more potent than HNF1A in activat-
ing the AFP promoter [33]. In our study, 
rs735396 was not associated with AFP levels, 
which also indicated that HNF1A might play 
only a minor role in regulating AFP gene ex- 
pression. 

In conclusion, we report for the first time that 
HNF1A gene polymorphism rs735396 was cor-
related with increased HBV-related HCC risk in 
Han Chinese population. Our findings suggest-
ed that rs735396 might be an available marker 
to identify the people with high risk of HCC after 
HBV infection, and may provide the possibilities 
to modify the design of HCC surveillance pro-
grams for patients with chronic HBV infection. 
However, we only recruited Han Chinese popu-
lation in our study, and thus further studies 
based on different ethnicity may be needed. 

Since our results indicated rs735396 was irrel-
evant to HBV infection, we should also explore 
the relationship between rs735396 and HCC 
with different etiology to investigate the under-
lying mechanism of its influence on HCC sus-
ceptibility, such as HCV infection, chronic alco-
hol consumption, and etc. In addition, the lev-
els of HNF1A in liver tissues should be detected 
to verify the effects of rs735396 polymorphism 
on HNF1A gene expression. Screening of more 
polymorphisms and functional studies would 
be useful to found the precise molecular mech-
anisms of HNF1A involved in carcinogenesis of 
HCC.
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