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ABSTRACT
Aim: This study aimed to determine the association between PD-1.5C/T (rs2227981, +7785) and risk of gastric cancer
(GC) in an Iranian population.
Background: Gastric cancer is the fourth most common cancer in the world. The programmed death 1 (PD-1) is a
member of the CD28 super family. PD-1 is a negative regulator of T-cell effector mechanisms which decrease immune
responses against cancer.
Patients and methods: we conducted case- control study to investigate the association of PD-1.5 C/T polymorphism in
122 GC patients and 166 control individuals. DNA was extracted from blood specimens. Genotypes were analyzed using
polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) assay.
Results: The frequency of CC, CT and TT genotypes was 53.6%, 42.2% and 4.2% in control group and 41%, 54.1% and
4.9% in gastric cancer patients respectively. CC genotype was more frequent in control individuals than patients but we
found no statically significant association. The frequencies of PD-1.5CT genotypes were significantly higher in GC
patient compared with control individuals (OR= 1.77, 95% CI= 1.077-2.931; P=0.026). Allele distribution was similar in
patients and healthy individuals (p=0.061).Frequency of C and T alleles was 74.7%, 25.3% in control individuals and
68.03% and 31.97% in gastric cancer patients respectability.
Conclusion: These results suggest that PD-1.5 C/T polymorphism may affect the GC risk and prognosis in an Iranian
population.
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Introduction
1

Gastric cancer (GC) is one of the most common
malignancies worldwide, with more than 930, 000
new cases every year. Mortality data was obtained
from Iran show that, GC is the first cause of death
due to cancer in both sexes (1-2).
Although, cause of GC not clearly identified but it
is generally accepted that, gastric tumorigenesis is
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a multi factorial. Several factors are suspected to
play a key role in gastric carcinogenesis including
environmental factors (diet, exogenous chemicals,
smoking), intragastric synthesis of carcinogens,
infectious
aspects
(Helicobacter
pylori),
pathological changes in the stomach and genetic
factors (3-7). Helicobacter pylori stimulated
immune cells such as B and T cell that important
role in the elimination of infection (8). Whereas, T
cell have been role in Anti-tumor immune
response (9). Programmed cell deaths 1 (PCD1)
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gene is located on chromosome 2q37.3 and encode
a 50–55 kD a type 1 transmembrance glycoprotein
PD-1 protein (10-12) In cancer, immune cells,
such as B cell and T cell, play important roles in
antitumor immune response (7-8). Programmed
cell death protein 1 also known as PD-1 is a
protein that is expressed on the surface of
activated T cells, B cells and lead to apoptosis
(13). PD-L/PD1 interaction between PD1 and its
ligand (PD-L) can active the specific cytoplasmic
tail such as immune receptor tyrosine based
inhibitory motif (ITIM) that begins intracellular
signal transduction pathways that mediate
exhausted T cell and reduce activation and
proliferation Tcell (11, 12, 14-17). Previous
Studies shown PD1blocking antibodies increases
immune mediated antitumor responses(18-19). the
most common type of genetic variation is Single
nucleotide polymorphisms (SNPs) and they may
contribute to an individual’s susceptibility to
cancer
(20).
Several
single
nucleotide
polymorphism (SNPs) that may contribute to an
individual's susceptibility to cancer ,have been
identified in PD1 gene (12). Some functional
polymorphism in PD1 gene may be effected on
transcriptional and expression gene (21-22). One
of the important polymorphisms is PD-1.5C/T that
located in exone 5 (position 7785) (17).There are
many studies in case of PD1 polymorphism and
autoimmune disease (17, 23-24) but a few
published articles are investigated association
between PD-1.5C/T polymorphism and cancer (910, 25). According to our knowledge there is no
data about these polymorphism and gastric cancer.
In our study association between polymorphism
PD-1.5C/T and gastric cancer in an Iranian
population for the first time was investigated.

Patients and Methods
Patients and controls
The PD-1.5C/T polymorphism was evaluated
by a case- control study in 122 patients with

gastric cancer and 166 controls recruited from
2005 to 2006 at Research Center for
Gastroenterology and Liver Disease in
Taleghani Hospital, Tehran, Iran. Studied
Subjects were Iranian and before taking blood
sample
of
individuals
was
obtained
consent informed. Patients had pathology and
clinical symptoms that were indicative of gastric
cancer and controls had no this Symptoms. This
study was conducted under the approval of the
ethics committee of the gastroenterology and
liver disease research center, Shahid Beheshti
University of medical sciences (Tehran, Iran).
DNA extraction
Peripheral blood samples were extracted
using salting out standard method (26). Quality
and quantity of DNA was evaluated by
Nanodrop Spectrophotometer. Samples were
frozen at –20˚C until further analysis.
Polymorphism PD-1.5 C/T was chosen
according to previous publications (9, 25).
Demographic characterize is determinate for
patients and control individuals.
Genotyping
Genotyping of PD-1.5 C/T polymorphism was
determined by polymerase chain reaction
restriction fragment length polymorphisms (PCRRFLP) analysis. A set of primers (forward 5’:
GGACAGCTCAGGTAAGCAG 3’ and reverse
5’:AAGAGCAGTGTCCATCCTCAG3’) which
were designed based on PD1 gene were used for
PCR (27).
PCR condition and program was the initial
denaturation was carried out at 94°C for 10 min,
then, the reaction was as follows: 32 cycles of
95°C for 45 sec, 64°C for 40 sec, 72°C for 40
sec, followed by a final extension at 72°C for 10
min. The restriction enzyme for PD1 genotyping
was AluI (fermentas,lithuania).PCR products
were incubated in 37c0atovernight.The digested
PCR products were determined on a 3% agarose
gel and stained with green viewer for
visualization under UV light.
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Statistical analysis
Hardy–Weinberg equilibrium (HWE) was
tested using a goodness-of-fit χ2 test. For
estimate adjusted and unadjusted odds ratio
(OR) Unconditional logistic regression analysis
was performed and 95%confidence interval (CI)
as a major of association of the genotypes with
the risk of gastric cancer. OR and 95% CI were
adjusted or age and sex state. By chi-square test
relation between genotype and clinic pathology
were examined in gastric cancer patients.

Table 1. Genotypes and alleles frequencies of PD1
gene polymorphism (PD-1.5 C/T) among GC patients
and control group
Genotypes

Controls
n=166(%)

CC
CT

89(53.6%)
70(42.2%)

gastric
patients
n=122(%)
50(41.0%)
66(54.1%)

TT

7(4.2%)

6(4.9%)

Alleles
C
T

248(74.7%)
84(25.3%)

166(68.03%)
78(31.97%)

Adjusted
OR
(95%CI)
1.77(1.0772.931)
1.59(0.4895.212)
1.00(Ref)
1.44(0.9482.109)

p
1.00(Ref)
0.026
0.438

0.061

Results

Discussion

In this study we examined 122 gastric cancer
patients
with
age
average
65.44±12.718
and166controls with age average 62.87±15.958.
Genotype of PD-1.5 polymorphism was in
accordance with the HWE in control group. Length
of the PCR product was 340 base pair (bp) and
digested by AluI restriction enzyme. The size of CC,
CT and TT genotypes was 181bp+159bp,
181bp+159bp+127bp+54bp and 181bp+159bp
respectively. The frequencies of PD-1.5C/T
genotypes; CC, CT and TT were 53.6%, 42.2%
and4.2% in control individuals and 41%, 54.1%and
4.9% in patients respectively. Also results were
shown significant association between CT genotype
and risk of gastric cancer (odds ratio (OR), 1.77;
95% confidence interval (CI), 1.077-2.931,
p=0.026).As well CC genotype was more in healthy
controls than patients.TT genotype was similar in
healthy controls and gastric cancer patients (p=
0.438).The frequencies of C and T alleles were
74.7% and 25.3% in controls and 68.03% and
31.97% in patient respectively. Statistical analysis
revealed no significant difference in the allele
frequency between case and control individuals
(p=0.079) (table1).The demographic characteristics
of the patients and controls revealed no significant
association between gender and genotype with
gastric cancer.

Gastric cancer is one of the widespread cancers
in the world (28).The etiology of gastric cancer is
very complex , but it has been suggested that
genetic variation is a key factor for etiology of
gastric cancer (2). Recent Studies documented
that,PD-1 negatively regulates anti-tumor CD8 T
cell responses and also, the interaction of PDL and
PD-1 are involved in decrease tumor
immunity(13).previous study were investigated
relation between PD-1.5C/T polymorphism and
several disease including breast cancer (25) type 1
diabetes (29) colon cancer (9) and rheumatoid
arthritis(RA) (30). In this research, for the first
time, PD-1.5C/T polymorphism and risk of gastric
cancer was investigated in an Iranian population.
According to our data, CT genotype in patients
was more than in control individuals. Statically
analysis was shown significant association in CT
genotype and risk of gastric cancer (p=0.026). In
line of our observation Mojtahedi et al found
significant association between CT genotype and
Iranian patients with colorectal cancer (CRC) and
suggested that CT genotype probably a risk factor
in CRC(9). In other study Lin and colleagues
reported association of CT genotype of the PD1.5C/T polymorphism and risk of rheumatoid
arthritis (30).However, Cooper et al reported no
statically association between CT genotype
PD1.5C/T polymorphism and type 1 diabetes (29).
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It is notable that, PD-1.5C/T polymorphism is a
synonymous variation which doesn’t change final
amino acid sequence of the protein, thus, this
significant association may be PD-1.5C/T
variation linkage disequilibrium with other PD-1
gene polymorphisms that is lead to alter in PD-1
expression level (30).A recent study by Mojtahedi
et al, revealed CC genotype show more frequent in
healthy controls (9).
our results show no association between allele
frequency and gastric cancer (9).However Hau et
al reported C allele frequency was more in breast
cancer patients than controls individuals in
Chinese population (10). On the other hand,
valuable paper documented that, C allele
distribution in Vogt–Koyanagi–Harada patients,
VKH syndrome is an uncommon multisystem
disease of presumed autoimmune etiology, was
less than control individuals (31). Although, in
and colleagues showed that T allele is associated
with developed rheumatoid arthritis (30).
Studies show that there is a large variety in the
PD1.5 genotype and allele frequency that get
affected with various ethnic groups, tumor
location , kind of disease and other clinical factors
(9, 10, 25, 29, 30).
In summary, according to our research, PD‐1.5
C/T polymorphism is associated with the risk of
gastric cancer in Iranian population, which is the
first data for the contribution of the human PD-1
gene in gastric cancer. Further studies with larger
sample sizes are required to assess the impact of
PD‐1.5 C/T polymorphism on prognosis.

Acknowledgements
We gratefully acknowledge the generous
advice of Prof. Mohammad Reza Zali from
Gastroenterology and Liver Diseases Research
center. This work was financially supported by the
Gastroenterology and Liver Diseases Research
center, Shahid Beheshti University of Medical
Sciences, Tehran, Iran.

References
1. 1. Smith MG, Hold GL, Tahara E, El-Omar EM.
Cellular and molecular aspects of gastric cancer. World
J Gastroenterol. 2006;12:2979.
2. Malekzadeh R, Derakhshan MH, Malekzadeh Z.
Gastric cancer in Iran: epidemiology and risk factors.
Arch Iran Med. 2009;12:576-83.
3. Setiawan VW, Zhang Z-F, Yu G-P, Li Y-L, Lu ML, Tsai C-J, et al. GSTT1 and GSTM1 null genotypes
and the risk of gastric cancer: a case-control study in a
Chinese population. Cancer Epidemiol Biomarkers
Prev. 2000;9:73-80.
4. Katoh T, Nagata N, Kuroda Y, Itoh H, Kawahara A,
Kuroki N, et al. Glutathione S-transferase M1
(GSTM1) and T1 (GSTT1) genetic polymorphism and
susceptibility to gastric and colorectal adenocarcinoma.
Carcinogenesis. 1996;17:1855-9.
5. Stadtländer CT-H. Molecular epidemiology,
pathogenesis and prevention of gastric cancer.
Carcinogenesis. 1999;20:2195-208.
6. Forman D, Burley V. Gastric cancer: global pattern
of the disease and an overview of environmental risk
factors. Best Pract Res Clin Gastroenterol.
2006;20:633-49.
7. Rostami M, Kadivar M, Aznab M, Abachi M.
Influence of age and gender on association between765G> C COX-2 genetic polymorphism and gastric
adenocarcinoma risk: a case-control study in Iran.
Gastroenterol Hepatol bed bench. 2011;5(1).
8. Ernst P. Review article: the role of inflammation in
the pathogenesis of gastric cancer. Aliment Pharmacol
Ther 1999;13:S13-8.
9. Mojtahedi Z, Mohmedi M, Rahimifar S, Erfani N,
Hosseini SV, Ghaderi A. Programmed death-1 gene
polymorphism PD-1.5 C/T is associated with colon
cancer. Gene 2012.
10. Hua Z, Li D, Xiang G, Xu F, Jie G, Fu Z, et al. PD1 polymorphisms are associated with sporadic breast
cancer in Chinese Han population of Northeast China.
Breast Cancer Res Treat. 2011;129:195-201.
11. Okazaki T, Honjo T. PD-1 and PD-1 ligands: from
discovery to clinical application. Int Immunol.
2007;19:813-24.
12. Lv F, Gao Y-F, Zhang Z-H, Zhang T-C, Pan F-M,
Cui M-F, et al. Polymorphisms in programmed death-1
gene are not associated with chronic HBV infection in
Chinese patients. World J Hepatol 2011;3:72.

Gastroenterol Hepatol Bed Bench 2013;6(3):xx-xx

Savabkar S. et al 45
13. Jin H-T, Ahmed R, Okazaki T. Role of PD-1 in
regulating T-cell immunity. Curr Top Microbiol
Immunol 2011. p. 17-37.
14. Blank C, Gajewski TF, Mackensen A. Interaction of
PD-L1 on tumor cells with PD-1 on tumor-specific T
cells as a mechanism of immune evasion: implications
for tumor immunotherapy. Cancer Immunol
Immunother 2005;54:307-14.
15. Wang W, Lau R, Yu D, Zhu W, Korman A, Weber
J. PD1 blockade reverses the suppression of melanoma
antigen-specific CTL by CD4+ CD25Hi regulatory T
cells. Int Immunol 2009;21:1065-77.
16. Braun-Prado K, Petzl-Erler ML. Programmed cell
death 1 gene (PDCD1) polymorphism and pemphigus
foliaceus (fogo selvagem) disease susceptibility. Genet
Mol Biol 2007;30:314-21.
17. Kong EKP, Prokunina‐Olsson L, Wong WHS, Lau
CS, Chan TM, Alarcón‐Riquelme M, et al. A new
haplotype of PDCD1 is associated with rheumatoid
arthritis in Hong Kong Chinese. Arthritis Rheum
2005;52:1058-62.
18. Kline J, Gajewski T. Clinical development of mAbs
to block the PD1 pathway as an immunotherapy for
cancer. Curr Opin Investig Drugs (London, England:
2000). 2010;11:1354.
19. Dotti G. Blocking PD-1 in cancer immunotherapy.
Blood. 2009;114(8):1457-8.

based cohort of systemic lupus erythematosus patients.
Lupus 2004;13:510-16.
23. Flores S, Beems M, Oyarzun A, Carrasco E, Pérez
F. Programmed cell death 1 (PDCD1) gene
polymorphisms and type 1 diabetes in Chilean
children]. Rev Med Chil 2010;138:543.
24. Lee S, Lee Y, Woo D, Song R, Park E, Ryu M, et
al. Association of the programmed cell death 1
(PDCD1) gene polymorphism with ankylosing
spondylitis in the Korean population. Arthritis Res The
2006; 8:R163.
25. Haghshenas MR, Naeimi S, Talei A, Ghaderi A,
Erfani N. Program death 1 (PD1) haplotyping in
patients with breast carcinoma. Mol Biol Rep
2011;38:4205-10.
26. Miller S, Dykes D, Polesky H. A simple salting out
procedure for extracting DNA from human nucleated
cells. Nucleic Acids Res 1988;16:1215.
27. Naghoosi H, Mohebbi SR, Tahaei SME, Azimzadeh
P, Romani S, Hosseini Razavi A, et al. Lack of the
association beetween single nucleotide polymorphism
in programmed cell death 1 gene and susceptibility to
chronic hepatitis B infection in the Iranian population.
Koomesh 2012;14:91-6.
28. Yang L. Incidence and mortality of gastric cancer in
China. World J Gastroenterol. 2006;12:17.

20. Wu G-y, Hasenberg T, Magdeburg R, Bönninghoff
R, Sturm JW, Keese M. Association between EGF,
TGF-β1, VEGF gene polymorphism and colorectal
cancer. World J Surg 2009;33:124-29.

29. Cooper JD, Smyth DJ, Bailey R, Payne F, Downes
K, Godfrey LM, et al. The candidate genes TAF5L,
TCF7, PDCD1, IL6 and ICAM1 cannot be excluded
from having effects in type 1 diabetes. BMC Med
Genet. 2007;8:71.

21. Prokunina L, Castillejo-López C, Öberg F,
Gunnarsson I, Berg L, Magnusson V, et al. A
regulatory polymorphism in PDCD1 is associated with
susceptibility to systemic lupus erythematosus in
humans. Nat Genet 2002;32:666-69.

30. Lin SC, Yen JH, Tsai JJ, Tsai WC, Ou TT, Liu HW,
et al. Association of a programmed death 1 gene
polymorphism with the development of rheumatoid
arthritis, but not systemic lupus erythematosus.
Arthritis Rheum. 2004;50:770-5.

22. Nielsen C, Laustrup H, Voss A, Junker P, Husby S,
Lillevang ST. A putative regulatory polymorphism in
PD-1 is associated with nephropathy in a population-

31. Meng Q, Liu X, Yang P, Hou S, Du L, Zhou H, et
al. PDCD1 genes may protect against extraocular
manifestations in Chinese Han patients with VogtKoyanagi-Harada syndrome. Mol Vis 2009;15:386.

Gastroenterol Hepatol Bed Bench 2013;6(3):xx-xx

