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Tumor necrosis factor alpha gene -308G>A
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sociation between the TNF-a -308G>A polymorphism and the risk
of esophageal cancer in a Han Chinese population. The case group
included 342 patients with esophageal cancer and the control group
comprised 300 healthy individuals. The TNF-o -308G>A polymorphism
was genotyped using polymerase chain reaction-restriction fragment
length polymorphism. Conditional logistic regression was performed
to analyze the associations between TNF-a -308 G>A polymorphism
variation and the risk of esophageal cancer, which were estimated
by ORs and their 95%CIs. The results indicated that the genotypic
frequencies in the patients were not similar to those of the controls, and
that the differences were statistically significant (P = 0.014). Using the
GG genotype as the reference genotype, the AA genotype was found to
be significantly associated with an increased risk of esophageal cancer
(adjusted OR = 8.91, 95%CI = 4.72-17.89, P = 0.007). Similarly, the
AG+AA genotypes showed 7.82-fold increased esophageal cancer
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risk in a dominant model. Furthermore, we found that the A allele was
significantly associated with a higher risk of esophageal cancer than the
G allele (OR =6.26, 95%CI1=2.73-10.35, P=0.013). The results of this
study therefore suggested that the presence of the high producer -308A
allele in the TNF-o gene appeared to be associated with an increased
risk for the development of esophageal cancer in the Han Chinese
population.
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INTRODUCTION

et al., 2007).
Tumor necrosis factor-alpha (TNF-a) i

associatio
Garcia-Gon \
However, only_swo stggfiics have investigated the effects of the TNF-a -308G>A polymorphism
on esophageal ggfCer risk (El-Omar et al., 2003; Guo et al., 2005). To provide more evidence
regarding the association between the TNF-a -308G>A polymorphism and esophageal cancer
risk, we conducted the present case-control study.

MATERIAL AND METHODS
Study subjects

The subjects included a patient and a control group. The patient group included 342
subjects with esophageal cancer that had been histopathologically confirmed in the Department
of Thoracic Surgery, Qilu Hospital of Shandong University between March 2007 and August
2013; selection was not limited by gender, age, or histological type, and participants did
not undergo preoperative treatment involving anticancer drugs or radiotherapy. The group
comprised 189 men and 153 women (mean age 63.2 + 6.8 years). The control group comprised
300 healthy individuals who underwent physical examinations in our hospital in the same
period, and who were not blood relatives of the patients. The group comprised 198 men and
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102 women (mean age 66.7 + 8.2 years). The patient records included age, sex, history of
smoking and alcohol consumption, and family history. The present study was approved by the
Medical Ethics Committee of Qilu Hospital affiliated to Shandong University, and informed
consent was obtained from all participants.

DNA extraction

A 5-mL venous blood sample was collected from each subject into a test tube
containing EDTA as an anticoagulant. Genomic DNA was extracted from 2 mL peripheral
blood by standard methods with proteinase K digestion (Invitrogen Company, USA), followed
by phenol-chloroform extraction. After ethanol precipitation, the DNA was dissolved in double
distilled water and frozen at -20°C until use.

Polymorphism genotyping

The -308 TNF-a promoter polymorphism was determined b previeusly described
(Wilson et al., 1992). Amplification was performed using AP N erase chain
reaction (PCR) System 9700 thermocycler (Applied Big '{ e) with 100 ng
genomic DNA, 25 pmol each primer, 200 uM total dNg A buffer, and
2.5 U Taq DNA polymerase (Promega, Madisoz V104 chng conditions

were used: 95°C for 5 min, followed by yclg 5-C for 30 s, and 72°C
for 60 s, with a final extension at 722105910 yme digestion of the PCR
product with Ncol (Promega) 5 carried | % { a4 analyzed on a 3% agarose gel.
DNA products were VIS 1u saining. The -308G allele yielded two
fragments (presenceg y omozygosity for the -308G allele), while
its homologue 2052 1ch ke p ite, remained undigested and resulted in a single
band (the IV \DIS indicated homozygosity for the -308A allele). The
presence o e\ agn t ined heterozygotic individuals.

Statistical an\lys

Continuous variables are reported as means + standard deviation, and categorical
variables are reported as frequencies (N) and percentages (%). The % test was used to assess
differences between patients and controls with regard to clinical characteristics. A goodness-
of-fit y* test was used to evaluate the Hardy-Weinberg equilibriums in controls. Conditional
logistic regression was performed to analyze the associations between the TNF-a -308G>A
polymorphism variants and the risk of esophageal cancer, which were estimated using ORs and
their 95%Cls. The significance levels of all tests were set at P < 0.05. All statistical analyses
were performed using the Statistical Package for Social Science software version 18.0 (SPSS
Inc., Chicago, IL, USA).

RESULTS
Demographic characteristics

Demographic characteristics are presented in Table 1. In the present case-control study,
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a total of 642 Han Chinese subjects were enrolled, consisting of 342 patients with esophageal
cancer and 300 cancer-free controls. There were no significant differences between the patients
with esophageal cancer and cancer-free controls with regard to gender and age distributions. In
addition, for other general characteristics such as alcohol consumption and tobacco smoking,
no significant differences were observed between the patients with esophageal cancer and
cancer-free controls (all P> 0.05).

Table 1. Distribution of selected characteristics among esophageal cancer cases and healthy controls.

Characteristics Cases (N) % Controls (N) % P value
N 342 300

Age (years)

<55 145 42.40 153 51.00 0.572
>55 197 57.60 147 49.00

Gender

Male 201 58.77 187 62.33 0.498
Female 141 4123 123 41.00

Smoking status 7. N

Yes 278 81.29 254 .\ 0.456
No 64 18.71 46 "l . A

Drinking status ‘. - ‘ ‘

Yes 245 71.64 02 U\ U 73 Vg 0387
No 97 28.36 - A\ 4

Genotypic frequencies of the TNF-g#508 G>/ nolymorp . patients and controls

The observed genoffc dé ¢ iotl » ouffols did not differ from those expected
from Hardy-Weinberggfquildtitu 0.15). A0 mpared to healthy controls, patients with
esophageal cancggliadg@lowd Mreqiancy affic GG genotype (81.29 vs 95.33%) and a higher
frequency g G (1099 3.6\ %0). omozygous AA genotype was found in 23 patients
with esopnag “ nC, : andg rols. Thus, the genotypic frequencies in the patients were
not similar t 2 oiraiegfontrols, with the differences being statistically significant (P =
0.014; Table

Table 2. Genotypic frequencies of TNF-a -308 G> A in esophageal cancer cases and healthy controls.

TNF-a -308 G> A Cases % Controls % P value
GG 278 81.29 286 95.33 0.014
AG 41 11.99 11 3.67

AA 23 6.73 3 1.00

Interaction between the TNF-a -308G>A polymorphism and the risk of esophageal
cancer

We further analyzed the effects of the tested genotypes under different genetic models
(Table 3). Using the GG genotype as the reference genotype, the AA genotype was significantly
associated with an increased risk of esophageal cancer (adjusted OR = 8.91, 95%CI = 4.72-17.89,
P=0.007). Similarly, the AG+AA genotypes showed a 7.82-fold increased esophageal cancer risk
in the dominant model. Furthermore, we found that the A allele was significantly associated with
a higher risk of esophageal cancer than the G allele (OR = 6.26, 95%CI = 2.73-10.35, P=0.013).
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Table 3. Association of TNF-a -308G>A polymorphism with esophageal cancer risk.

TNF-o. -308 G>A polymorphism Esophageal cancer patients Controls OR (95%CID)! P value
General genotype

GG 278 286 1.00 (Reference)

AG 41 11 3.34 (1.57-5.98) 0.035
AA 23 3 8.91 (4.72-17.89) 0.007
Dominant genotype

GG 278 286 1.00 (Reference)

AG+AA 64 14 7.82(3.73-19.27) 0.003
Recessive genotype

AG+GG 319 297 1.00 (Reference)

AA 23 3 1.32 (0.67-4.74) 0.08
Allele frequency

G 597 583 1.00 (Reference) 0.013
A 87 17 6.26 (2.73-10.35)

'Adjusted for gender, age, smoking status, and drinking status.

DISCUSSION

Esophageal cancer is a common digestive system V. ynsidered a

susceptibility genes combined with environmes ¢ n Sugoaeted to be important

plays critical roles in the s \ il y autoimmune and malignant diseases.
The TNF-a protein g i

of some 012). TNF-a expression is regulated primarily at the
transcriptio phisms within the 7NF-a promoter have been related to the
level of TN. Jeer and Hutchinson, 2000; Kirkpatrick et al., 2004). Therefore,
TNF-a promo orphisms have been intensively studied as potential determinants of

disease susceptifiiity in numerous disorders where TNF-a levels have been thought to be
important. Of these, the TNF-a -308G>A polymorphism is the best studied. It involves the
substitution of a guanine (G) by an adenine (A) and is associated with an increase in TNF-o
expression levels (Louis et al., 1998; Kroeger et al., 2000).

Previously, numerous case-control studies have been conducted to investigate the
association between the TNF-a -308G>A polymorphism and cancer risk (Fei et al., 2004;
Garcia-Gonzalez et al., 2007; Akkiz et al., 2009; Kesarwani et al., 2009; Karakus et al., 2011).
Furthermore, meta-analyses of these studies have also been conducted. For example, Jin et al.
(2014) carried out a meta-analysis of 20 published case-control studies with 12,360 patients
with breast cancer and 15,110 controls. Their results indicated that the TNF-a -308G>A
polymorphism was not associated with breast cancer risk in the overall population but that
the A allele might be a protective factor for breast cancer in postmenopausal women, and
the AA genotype might be a breast cancer risk factor in premenopausal women. Ma et al.
(2014) conducted a meta-analysis of all available studies investigating the effects of the
TNF-0. -308G>A polymorphism on prostate cancer risk, and they found that the TNF-o
-308G>A polymorphism might significantly contribute to prostate cancer susceptibility in
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healthy volunteers. The meta-analysis by Guo et al. (2005) indicated that the TNF-a -308 gene
polymorphism might be significantly associated with the risk of gastric and hepatocellular
carcinomas, but not of colorectal or pancreatic cancer in the Asian population. However,
until now, only two studies have been conducted to investigate the effects of the TNF-a
-308G>A polymorphism on esophageal cancer risk (EI-Omar et al., 2003; Guo et al., 2005).
To provide more evidence about the association between the TNF-a -308G>A polymorphism
and esophageal cancer risk, we conducted the present case-control study. In this study, we
found that the genotypic frequencies in the patients were not similar to those of the controls,
with the differences being statistically significant. We further analyzed the effects of the tested
genotypes under different genetic models. Using the GG genotype as the reference genotype,
the AA genotype was found to be significantly associated with an increased risk of esophageal
cancer. Similarly, the AG+AA genotypes showed a 7.82-fold increased esophageal cancer risk
in a dominant model. Furthermore, we found that the A allele was significantly associated with
a higher risk of esophageal cancer than the G allele.

In conclusion, the results of our study suggested that the presence of##>high producer
-308A allele in the TNF-a gene appeared to be associated with ang@creadhd risk for the
development of esophageal cancer in the Han Chinese population
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