
Association of CD14/-260 polymorphism with gastric cancer 
risk in Highland Tibetans

Kang Li, Zeng Dan, Xue-Jun Hu, Luo-Bu Gesang, Yong-Ge Ze, Zha-Xi Bianba, Cuo-Mu Ciren, Yu-Qiang Nie

Kang Li, Zeng Dan, Xue-Jun Hu, Luo-Bu Gesang, Department 
of Gastroenterology, People’s Hospital of Tibet Autonomous Re-
gion, Lhasa 850000, Tibet Autonomous Region, China
Yong-Ge Ze, Zha-Xi Bianba, Cuo-Mu Ciren, Department of 
Oncology, People’s Hospital of Tibet Autonomous Region, Lhasa 
850000, Tibet Autonomous Region, China
Yu-Qiang Nie, Department of Gastroenterology, Guangzhou 
First People’s Hospital, Guangzhou Medical University, Guang-
zhou 510180, Guangdong Province, China
Author contributions: Li K, Dan Z, Hu XJ and Gesang LB 
contributed equally to this work; Li K, Dan Z, Hu XJ, Gesang LB 
and Nie YQ designed the study; Li K, Ze YG, Bianba ZX and Ci-
ren CM performed the research; Hu XJ and Gesang LB analyzed 
the data; Li K, Dan Z and Nie YQ wrote the manuscript.
Supported by National Natural Science Foundation of China, 
No. 81060165
Correspondence to: Dr. Kang Li, Department of Gastroenter-
ology, People’s Hospital of Tibet Autonomous Region, 18 North 
Lin Kuo Road, Lhasa 850000, Tibet Autonomous Region, 
China. likang820@aliyun.com
Telephone: +86-891-6333324  Fax: +86-891-6371511
Received: August 29, 2013       Revised: November 28, 2013
Accepted: January 2, 2014
Published online: March 14, 2014

Abstract
AIM: To investigate the relationship between CD14-260 
and -651 polymorphisms and the risk of developing 
gastric cancer.

METHODS: DNA was extracted from peripheral blood 
samples obtained from 225 Tibetans with gastric can-
cer and 237 healthy Tibetans, and analyzed using the 
polymerase chain reaction/ligase detection (PCR/LDR) 
method to determine the genotypes at -260 and -651 
loci of the CD14 promoter. The allele frequencies, 
genotype frequencies, and haplotypes were analyzed 
for their association with gastric cancer risk using on-
line SHEsis software. The luciferase reporter assay and 
point mutation analysis were used to construct in vitro  
plasmids expressing a C/T homozygote at the -260 lo-
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cus of the CD14 promoter.

RESULTS: The frequencies of CC, CT and TT geno-
types in the CD14-260 C/T locus in gastric cancer pa-
tients were 19.1%, 38.7% and 42.2%, respectively, 
whereas they were 33.3%, 32.5% and 34.2%, respec-
tively, in healthy control subjects. CT genotype carri-
ers were more frequently found among gastric cancer 
patients than healthy controls (OR = 2.076; 95%CI: 
1.282-3.360). Also, TT genotype carriers were more 
frequently found among gastric cancer patients (OR = 
2.155; 95%CI: 1.340-3.466). Compared to the C al-
lele of CD14/-260, the T allele was associated with an 
increased risk for gastric cancer (OR = 1.574; 95%CI: 
1.121-2.045). Furthermore, the frequencies of CC, CT 
and TT in the CD14-651 C/T locus in gastric cancer 
patients were 64.4%, 29.3% and 6.2%, respectively, 
while they were 56.5%, 35.0% and 8.4%, respectively, 
in the healthy control subjects (P  > 0.05). Data ob-
tained using the luciferase reporter assay showed that 
the p260T homozygote was associated with greater 
CD14 promoter activity (P  < 0.01).

CONCLUSION: CD14/-260 polymorphism is associated 
with gastric cancer risk in Highland Tibetans and af-
fects CD14 promoter activity, thereby regulating CD14 
expression.

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: This is the first study to report that CD14 gene 
polymorphisms in Highland Tibetans are associated 
with gastric cancer risk. We also identified a biomarker 
that can be used in gastric cancer research and clinical 
practice.
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INTRODUCTION
Gastric cancer is a significant health problem and was 
the fourth most common malignancy worldwide in 2008, 
with an estimated 989600 incident cases. Approximately 
72% of  incident cases are diagnosed in developing 
countries; however, the incidence of  gastric cancer in 
developed countries, including North America and Eu-
rope, has actually declined during the past 50 years[1]. The 
known risk factors for gastric cancer include Heliobacter 
pylori (H. pylori) infection, exposure to tobacco smoke, 
and high consumption of  smoked foods, salted meat or 
fish, and pickled vegetables. Additionally, these risk fac-
tors augment the risk of  gastric cancer in individuals who 
are genetically predisposed to the disease. However, con-
sumption of  fresh fruits and vegetables appears to lower 
the risk of  gastric cancer[2-5]. Epidemiological studies have 
reported the presence of  family clusters of  gastric cancer 
and coincident cases of  gastric cancer in identical twin 
siblings[6], suggesting that genetic susceptibility may im-
pact the risk of  developing gastric cancer. The genomic 
region of  differentiation antigen 14 (CD14), especially 
the CD14 C→T polymorphisms in the -159/-260 and 
-651 promoter regions, has attracted significant attention 
regarding a possible role in gastric cancer. Such genetic 
polymorphisms might affect CD14 expression in cells 
and subsequently alter expression of  genes downstream 
of  CD14, thereby altering CD14 biological function and 
the development/outcome of  CD14-related diseases[7,8].

CD14 is a glycoprotein located on the cell surface and 
functions as a receptor for lipopolysaccharides (LPSs). 
CD14 is mainly produced by monocytes, macrophages 
and neutrophils, and CD14-TLR4 is an important recep-
tor complex in the LPS-presenting pathway[9]. H. pylori is 
a micro-aerophilic Gram-negative bacterium recognized 
by the World Health Organization (WHO) as a group I 
carcinogen for gastric cancer and lymphoma of  gastric 
mucosa-associated lymphoid tissue. CD14 has multiple 
roles in the mediation of  primary immune and inflamma-
tory responses[10-12]. During an immune response, CD14 
mediates cellular recognition of  LPS, phosphorylation of  
cellular tyrosine, and translocation of  nuclear factor (NF)-
κB, to trigger release of  cytokines and production of  
oxygen radicals. During an inflammatory response, CD14 
functions in conjunction with LPS binding protein (LPB) 
to form a LPS-LPB-CD14-TLR4-MD2 complex, which 
then activates monocytes and macrophages to produce 
inflammatory cytokines.

To date, CD14-159 and/or -260 polymorphisms have 
been associated with susceptibility to or development of  
various diseases, including inflammatory bowel disease, 

allergies[13-16], and gastric cancer[17,18]. Tibetans have one 
of  the highest prevalences of  gastric cancer in China, and 
the prevalence in Tibet is higher than the average preva-
lence in China[19]. In this study, we used the ligase detec-
tion reaction (LDR) for nucleotide typing to examine the 
distribution of  alleles and genotypes for the CD14 loci in 
Highland Tibetan gastric cancer patients, and compared 
the results with those obtained from healthy Highland 
Tibetans. This study was conducted to explore the as-
sociation between CD14 polymorphisms and the risk of  
gastric cancer, and provide information regarding the mo-
lecular basis of  gastric cancer risk in Highland Tibetans.

MATERIALS AND METHODS
Study subjects
A total of  225 gastric cancer patients and 237 healthy 
individuals were recruited from the Gastroenterology 
Unit and Oncology Unit of  Tibet People’s Hospital. This 
study was approved by the hospital’s Institutional Review 
Board, and signed informed consent was obtained from 
all patients and healthy subjects before enrolling in the 
study. Gastric cancer was diagnosed based on criteria 
described by the WHO in 1979. Subjects with autoim-
mune disorders, including systemic lupus erythematous, 
rheumatoid arthritis, and inflammatory bowel disease, 
were excluded from this study. All study subjects were 
Highland Tibetans who had been living in Tibet for sev-
eral generations and were not biologically related to one 
another.

Cell line and culture
Gastric cancer cell line MGC-803 was obtained from the 
Shanghai Cell Bank of  the Chinese Academy of  Science 
(Shanghai, China) and cultured in RPMI-1640 medium 
supplemented with 10% fetal bovine serum, 100 U/mL 
penicillin, and 100 mg/L streptomycin in a humidified 
incubator with 5% CO2 at 37 ℃.

Genomic DNA extraction and PCR amplification
Samples of  venous blood (2 mL) were drawn via the 
cubital vein from fasting study subjects and stored in 
EDTA-containing anti-coagulative tubes at -70 ℃. DNA 
was extracted using a genomic DNA extraction kit (Bei-
jing TIANGEN Biology Co., Ltd, Beijing, China) ac-
cording to the manufacturer’s protocol. CD14 gene poly-
morphisms were identified by searching GenBank for 
relevant CD14 sequence and polymorphism information. 
This information was then used to design PCR primers, 
which were synthesized and purified by Shanghai Sangon 
Biotech (Shanghai, China) (Table 1). PCR amplification 
was carried out in a 20 μL reaction volume containing 2.0 
μL of  1 × PCR buffer, 0.4 μL of  each primer (10 pmol), 
2.0 μL of  each dNTP (2.0 mmol/L), 9.3 μL of  steril-
ized water, 0.6 μL of  MgCl2, 0.3 μL of  Taq enzyme (2.5 
U/μL), and 5 μL of  template DNA. The PCR reaction 
conditions consisted of  an initial denaturation at 95 ℃ 
for 15 min, followed by 35 cycles of  94 ℃ for 30 s, 53 ℃ 
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for 1 min and 65 ℃ for 1 min, and a final extension cycle 
at 72 ℃ for 7 min. The PCR products were separated by 
3% agarose gel electrophoresis and used for the LDR.

LDR
The LDR was used to measure the distribution of  CD14 
alleles and genotypes in the aforementioned PCR prod-
ucts. The upstream and downstream probes for multiple 
LDRs were designed as shown in Table 1. The upstream 
probe was modified by phosphorylation at the 5’-terminal 
region. The LDR reaction mixture contained 2 μL of  
PCR product, 1 μL of  LDR probe mixture (1 mmol/L), 
1 μL of  1 × buffer, and 0.05 μL of  ligase (2 U), and the 
total volume was adjusted to 10 μL using PCR-grade 
water. LDR conditions were 95 ℃ for 2 min, followed 
by 30 cycles of  95 ℃ for 15 s and 50 ℃ for 25 s. The 
PCR/LDR gel electrophoresis and DNA sequencing 
experiments were conducted by Shanghai Biowing Ap-
plied Biotechnology Co., Ltd. (Shanghai, China) using 
the following equipment: Gene Amp PCR System 9600 
(Perkin-Elmer, Waltham, MA, United States); PTC-200 
Gradient Cycler (MJ Research, Waltham, MA, United 
States); PRISM 3730 and 3100 DNA Sequencer (Applied 
Biosystems Inc., Carlsbad, CA, United States); JY600+ 
Electrophoresis System (Beijing Junyi-Dongfang Electro-
phoresis Equipment Co., Ltd, Beijing, China); FR-200A 
Automatic Ultra-violet and Visible Light Analyzer and 
the Biological Electrophoretic Image Analyzer (Shanghai 
Furi Technology Co., Ltd, Shanghai, China); Agarose LE 
(Shanghai Genebase Gene-Tech Co., Ltd, Shanghai, Chi-
na); Flouroskan Ascent FL (Thermo Scientific, Waltham, 
MA, United States).

Construction of reporter vectors
The luciferase reporter assay was used to examine the ef-
fects of  different genotypes (C and T) of  CD14 on regu-
lation of  CD14 expression in gastric cancer cells. Reporter 
vectors were constructed to verify the effect of  -260C/T 

polymorphism on CD14 expression, and primers were 
used to amplify the -360 to +29 region of  the CD14 pro-
moter. The relevant primer sequences were: 5’-GACC-
GCTAGCCGAGTCAACAGGGCATTCAC-3’ and 
5’-CGTCAAGCTTGTT CGACCCCAAGACCCTAC-3’, 
while primers for the mutated-260 site (changed to C) 
were 5’-CCTTCCTGTTACGGCCCCCCTCCCTG-3’ 
and 5’-GTTTCAGGGAGGGGGGCCGTAACAG-
GA-3’. Cleavage sites of  NheⅠ and HindⅢ were also in-
troduced on both ends of  the primers, respectively. The 
PCR products were inserted into a pGL3-Basic reporter 
vector (Promega, Madison, WI, United States). After 
cloning, amplification, and DNA sequence confirma-
tion, these vectors were designated as p260C and p260T, 
respectively, and subsequently used to transfect gastric 
cancer MGC-803 cells. Co-transfection with the renilla 
luciferase reporter vector pRL-TK was also performed 
at this time. After 12 h, LPS was added to the cell culture 
at a final concentration of  1 μg/mL, and the cells were 
incubated for an additional 12 h and then analyzed us-
ing a dual-luciferase assay kit (Promega) according to the 
manufacturer’s instructions. Measurements of  fluores-
cence intensity were expressed as the mean ± SE of  fire-
fly/renilla obtained from three readings at each setting.

Statistical analysis
Frequencies of  CD14 genotypes and alleles in gastric 
cancer patients and control subjects were calculated and 
tested using the Hardy-Weinberg equilibrium equation. 
Allele frequencies, genotype frequencies, and haplotypes 
were analyzed using SHEsis online software (http://anal-
ysis.bio.-x.cn/myAnalysis.php). Comparisons of  demo-
graphic and clinical data between groups were conducted 
using the χ 2 test and Student’s t test. The Student’s t test 
was also used to analyze genotype and luciferase levels. P 
values were generated using the SPSS statistical software 
suite for Windows (SPSS Inc., Chicago, IL, United States); 
a P-value < 0.05 was considered statistically significant.
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Table 1  Primers and probes used for genotyping CD14-260C/T and -651C/T

Polymorphism Primers and probes Length, bp

-260 C/T 5'-CACCCACCAGAGAAGGCTTA-3' 212
5'-ATCACCTCCCCACCTCTCTT-3'

Common probe 5'-CCCCCTCCCTGAAACATCCTTTTTTTTTTTTTTTTTTT-FAM-3'
Discriminating 260C/T-R_G   77
probes 5'-TTTTTTTTTTTTTTTTTGCAGAATCCTTCCTGTTACGGC

260C/T-R_A-3'   79
5'-TTTTTTTTTTTTTTTTTTTGCAGAATCCTTCCTGTTACGGT-3'

-651C/T 5'-GGGTAGAATTAGGTTCAAG-3' 103
5'-CTTAATCAAAGGAGCAAGG-3'     1

Common probe 5'-GTCTAAAGAAAAATTCCCCCTTCCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT-
FAM-3'

Discriminating 
probes

651C/T_C 150

5'-TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTAGGTTCAAGAAAAGGAAGTTG-3'
651C/T_T 152

5'-TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTAGGTTCAAGAAAAGGAAGTTA-3'
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differences were also not statistically significant (P > 0.05; 
Table 3). The DNA sequences of  CD14-651C/T poly-
morphism are shown in Figure 1B.

Haplotype analysis of CD14-260C/T and -651 C/T loci
Linkage disequilibrium (LD) analysis showed link-
age disequilibrium between the CD14/-260C/T and 
CD14/-651 C/T loci (|D’| > 0.50). Haplotype analysis 
showed that the -260C/T--651 C/TT-C haplotype was 
associated with an increased risk of  developing gastric 
cancer (OR = 1.58; 95%CI: 1.21-2.07, P = 0.001; Table 3), 
and the -260C/T--651 C/TC-C haplotype was associated 
with a decreased risk of  developing gastric cancer (OR = 
0.70; 95%CI: 0.51-0.96, P = 0.028; Table 4).

Effect of -260C/T gene promoter on CD14 expression
The luciferase reporter assay was used to determine the 
effect of  the CD14-260C/T gene promoter on CD14 
expression. The results showed that luciferase activity in 
p260T-transfected cells was 2.05-fold higher than that 
in p260C-transfected cells (P < 0.01). LPS treatment in-
duced 5.19- and 6.09-fold increases in relative luciferase 
activity in p260C- and p260T-transfected cells, respective-
ly (P < 0.01). The 1.54-fold increase in relative luciferase 
activity produced by LPS treatment in p260T-transfected 
cells compared to p260C-transfected cells (P < 0.01) indi-
cated that the CD14-260 polymorphism did affect CD14 
expression in gastric cancer cells (Figure 2).

DISCUSSION
This study analyzed polymorphisms of  CD14/-260 and 
CD14/-651 loci in Tibetan gastric cancer patients and 
healthy control subjects. The results showed that com-
pared to the C allele, the T allele of  CD14/-260 was 
associated with an increased risk for gastric cancer. How-
ever, the CD14/-651 polymorphism was not associated 

RESULTS
Characterization of gastric cancer and control subjects
Genotyping for the CD14 polymorphisms was conduct-
ed in 225 patients pathologically diagnosed with gastric 
adenocarcinoma and 237 healthy control subjects. The 
gastric cancer patients had a mean age of  54.8 ± 11.2 
years, and included 172 males and 53 females. The 237 
healthy control subjects were recruited among individuals 
who received a routine health examination at the hospital 
during the concurrent period. The control subjects had 
a mean age of  54.8 ± 11.2 years, and included 175 males 
and 62 females (Table 2). The results of  genotyping stud-
ies showed that genotype frequencies of  CD14 -260C/T 
and -651 C/T were not significantly different (P > 0.05) 
between gastric cancer and control subjects. The popula-
tion was in Hardy-Weinberg equilibrium.

Distribution of genotypes and alleles of CD14-260C/T
Gastric cancer patients showed CD14-260 C/T CC, 
CT and TT genotype frequencies of  19.1%, 38.7% and 
42.2%, respectively, whereas these frequencies in healthy 
control subjects were 33.3%, 32.5% and 34.2%, respec-
tively. These results showed that frequencies of  the CT 
and TT genotypes of  CD14 were significantly higher in 
gastric cancer patients than in healthy control subjects (for 
CT: OR = 2.076; 95%CI: 1.282-3.360, P = 0.003; for TT: 
OR = 2.155; 95%CI: 1.340-3.466, P = 0.001). Addition-
ally, the T allele carried by gastric cancer patients was as-
sociated with a diagnosis of  gastric cancer (OR = 1.574; 
95%CI: 1.121-2.045, P = 0.001) (Table 3). The DNA 
sequences of  CD14-260C/T polymorphism are shown in 
Figure 1A.

Distribution of genotypes and alleles of CD14-651 C/T
The frequencies of  CD14-651C/T CC, CT and TT geno-
types in gastric cancer patients were 64.4%, 29.3% and 
6.2%, respectively, and 56.5%, 35.0% and 8.4%, respec-
tively, in the healthy control subjects. The differences in 
genotype frequencies between the two groups of  subjects 
were not statistically significant (P > 0.05). Moreover, the 
frequencies of  C and T alleles were 79.1% and 20.9%, 
respectively, in gastric cancer patients, and 74.1% and 
25.9%, respectively, in healthy control subjects, and these 

Table 2  Characteristics of study subjects  n  (%)

Variable Controls GC patients aP  value

n  = 237 n  = 225
Age, yr 54.8 ± 11.2 54.0 ± 12.3 NS
Male 175 (73.8) 172 (76.4) NS
Clinical stage
   Ⅰ   7 (3.1)
   Ⅱ 21 (9.3)
   Ⅲ 126 (56.0)
   Ⅳ   71 (31.6)

aGC vs controls by Student’s t test or χ 2 test. GC: Gastric cancer; NS: Not 
significant.

Table 3  Genotype and allele frequencies ofCD14-260C/T 
and -651C/T in gastric cancer patients and healthy control 
subjects  n  (%)

Polymorphism Case Control OR 95%CI P  value

n  = 225 n  = 237
-260 C/T
   Genotypes
      CC   43 (19.1)   79 (33.3) 1.000 (reference) -
      CT   87 (38.7)   77 (32.5) 2.076 1.282-3.360 0.003
      TT   95 (42.2)   81 (34.2) 2.155 1.340-3.466 0.001
   Alleles
      C 173 (38.4) 235 (49.6) 1.000 (reference) -
      T 277 (61.6) 239 (50.4) 1.574 1.121-2.045 0.001
-651 C/T
   Genotypes
      CC 145 (64.4) 134 (56.5) 1.000 (reference) -
      CT   66 (29.3)   83 (35.0) 0.735 0.493-1.096 0.130
      TT 14 (6.2) 20 (8.4) 0.647 0.314-1.332 0.234
   Alleles
      C 356 (79.1) 351 (74.1) 1.000 (reference) -
      T   94 (20.9) 123 (25.9) 0.753 0.55-1.024 0.07
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with a risk of  gastric cancer. Moreover, the CD14/-260 
polymorphism was found to affect CD14 promoter activ-
ity and therefore regulate CD14 expression. Our current 
study confirmed that the CD14/-260 polymorphism is 
associated with a higher risk for developing gastric can-
cer in Highland Tibetans. A further study with a larger 
number of  subjects will be conducted to investigate the 
molecular mechanism underlying the role of  CD14 in de-
velopment of  gastric cancer.

Gastric cancer is associated with H. pylori infection 
and subsequent inflammation, and thus the role of  cyto-
kines in gastric cancer has received increased attention. 
Because environment, lifestyle, and other extrinsic fac-
tors also impact gastric cancer development, research 
on gene-environment interactions may provide a better 
understanding of  the genetic background of  various eth-
nic groups and why certain ethnic groups have increased 
susceptibility to developing gastric cancer.

Various epidemiological studies have shown in-

consistent correlations between different diseases and 
CD14 polymorphisms, and some of  these contradictory 
results might be due to the inclusion of  heterogeneic 
genetic groups in such studies. Highland Tibetans live 
in a hypoxic environment and have a unique genetic 
makeup that permits adaptation to such environmental 
conditions. Highland Tibetans also frequently suffer 
from certain pre-cancerous conditions, such as chronic 
atrophic gastritis and gastric ulcer. These conditions may 
be due to high levels of  circulating H. pylori, which are 
associated with the high prevalence of  gastric cancer in 

T GC A GAA T CC T T C CT G T T AC GG CC CC CC    T G CA GAA T CC T T C CT G T T AC GG TC CC C C   T G CA G AAT C C T T C CT GT T AC GG T CC CCC 

GAAT TA G GTT CAA GAAAA GGAAGTT GGTC TAAA    GAAT TA G GTT CAA GAAAA GGAAGTT GGTC TAAA   GAAT TA GGTT CAA GAAAA GGAAGTT AGTC TAAA

Figure 1  DNA sequences of CD14-260C/T and CD14-651C/T polymorphisms. A: CD14-260C/T polymorphism; B: CD14-651C/T polymorphism.

Table 4  Haplotype distribution of CD14-260C/T and -651 
C/T in gastric cancer patients and healthy control subjects  n (%)

Haplotypes
-260C/T - -651 C/T

Case Control OR (95%CI) P  value

T-C 244 (57.9) 206 (46.5) 1.58 (1.21-2.07) 0.001
C-C   87 (20.8) 120 (27.2) 0.70 (0.51-0.96) 0.028
C-T   76 (18.1)   97 (21.9) 0.79 (0.56-1.10) 0.157
T-T 13 (3.3) 19 (4.4) 0.73 (0.36-1.47) 0.371

Global χ 2 is 11.44, degrees of freedom = 3, P = 0.009. Bolded values are sta-
tistically significant.

pGL3

p260C

p260T

b
f

bd
fh

Without LPS
With LPS

0          2          4          6          8         10        12        14        16
                              Relative luciferase activity

Figure 2  Effect of CD14-260C/T polymorphism and lipopolysaccharide 
treatment on CD14 expression. Luciferase reporter vectors carrying the 
CD14-260C/T polymorphism and renilla luciferase reporter vector pRL-TK were 
co-transfected into gastric cancer MGC-803 cells and treated with 1 μg/mL 
of LPS. Later, cells were lysed and assayed for luciferase activity. Data are 
normalized to the mean ± SE value of Firefly/Renilla. bP < 0.01 vs control cells 
without LPS; dP < 0.01 vs p260C-transfected cells without LPS treatment; fP < 
0.01 vs control cells with LPS treatment; hP < 0.01 vs p260C-transfected cells 
with LPS treatment. LPS: Lipopolysaccharide.

75         80         85         90         95        100                80         85         90        95         100                75        80         85         90         95
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B
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Tibetans[20]. The current study demonstrated a higher rate 
of  CD14/-260 CT genotype polymorphism in gastric 
cancer patients (38.7%) than in healthy control subjects 
(32.5%). Additionally, the CD14/-260 TT genotype was 
found more frequently in gastric cancer patients (42.2%) 
compared to healthy subjects (32.2%). The T allele of  
CD14/-260 was also found significantly more often in 
gastric cancer patients than in healthy subjects, and indi-
viduals carrying the T allele had a 1.6-fold increased risk 
of  developing gastric cancer compared to individuals 
carrying the C allele. Highland Tibetans carrying the T 
allele of  CD14/-260 might have an increased risk of  gas-
tric cancer, because the T allele promotes high levels of  
CD14 expression. CD14/-651 C/T polymorphism was 
not associated with a risk for gastric cancer in Highland 
Tibetans. Our current data support results from a previ-
ous study by Zhao et al[18], which showed an association 
between genetic polymorphism in this locus and H. pylori-
related gastric cancer.

As a receptor for LPS, CD14 plays a crucial role in in-
nate immunity and is mainly expressed in mature mono-
cytes, macrophages, and activated neutrophils[21]. Inflam-
matory signals induced by LPS initiate signal transduction 
through TLR4 and CD14. These events trigger activation 
of  transcription factors, such as NF-κB, which regulate 
secretion of  interleukins-1, 6, 8 and 12, and TNF-α. The 
latter cytokine subsequently triggers a series of  immune 
and inflammatory responses that can damage the gastric 
mucosa[22]. However, the mechanism by which H. pylori 
infection causes gastric cancer remains to be determined. 
One hypothesis is that inflammation triggered by H. pylori 
infection causes the gastric mucosa to undergo atrophy, 
intestinal metaplasia, and dysplasia, leading to eventual 
development of  gastric cancer[23]. In this context, poly-
morphism of  CD14/-260 may alter the host’s immune 
system, weaken defenses against H. pylori infection, and 
allow the gastric mucosa to become susceptible to infec-
tion, inflammation, and formation of  cancerous lesions. 
At the molecular level, the C260T polymorphism harbors 
the S1 binding site of  the CD14 promoter, and a C/T 
polymorphism may alter CD14 promoter activity, leading 
to increased CD14 gene transcription. Thus, the T allele 
homozygote can enhance CD14 expression on circulat-
ing monocytes and therefore promote inflammation. Our 
current data support this notion, because CD14/C260T 
was associated with very high luciferase activity, and such 
high transcriptional activity will induce high levels of  
CD14 expression, especially during H. pylori infection[18].

Gastric cancer is a multi-factorial disease, and our 
current study suggests that gastric cancer may be induced 
by several events, including oncogene activation and the 
down-regulation of  tumor suppressor genes. Neverthe-
less, this study does not provide evidence associating 
CD14 polymorphisms with these events or explain how 
CD14 polymorphisms subvert the immune response to 
trigger gastric cancer development. However, our study 
does provide novel information which may link CD14 
polymorphisms in Highland Tibetans with an increased 

risk of  developing gastric cancer. Future studies will 
further investigate the role of  CD14 in development of  
gastric cancer.

COMMENTS
Background
Helicobacter pylori infection is the major risk factor for gastric cancer. During an 
immune response, CD14 mediates cellular recognition of lipopolysaccharides 
(LPS), phosphorylation of cellular tyrosine, and translocation of nuclear factor 
(NF)-κB to trigger cytokine release and production of oxygen radicals. This 
study investigated CD14-260 and -651 polymorphisms in Highland Tibetans for 
their association with gastric cancer risk.
Research frontiers
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