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Abstract
Breast cancer is the most common malignancy in women. Recent evidence has shown that the combination of
factors such as obesity, insulin resistance and alternation in adipokines is associated with the risk and prognosis
of breast cancer. Omentin is a newly identified adipokine that is highly expressed in visceral adipose tissue. The
plasma omentin level was inversely correlated with obesity and insulin resistance. This study was aimed to
investigate the impact of Val109Asp omentin gene polymorphism with the risk of breast cancer. This casecontrol study was done on 149 breast cancer patients and 150 healthy women as control. Genotyping was
determined by restriction fragment length polymorphism (RFLP) analysis of amplified DNA fragments. Our
finding showed that there are significant association between 109Asp/Val genotypes and breast cancer risk (OR:
1.7, 95%CI: 1-2.8, p: 0.02). The Val allele increased the risk of breast cancer (OR: 1.5, 95%CI: 1-2.2, p: 0.04) as
compared to the Asp allele. In conclusion, our data suggest for the first time a significant association between
Val109Asp omentin gene polymorphism and breast cancer susceptibility in Iranian women. Further studies with
large sample size and different ethnicities are required to validate our findings.
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Introduction

al., 2011).

Breast cancer is the most common malignancy in
women representing 1.38 million new cases in 2008

Schäffler et al in 2007 identified for the first time,

worldwide (Ferlay et al., 2012). In Iran, breast cancer

single nucleotide missense polymorphism in exon 4

ranks first among female cancers comprising 24.4%

omentin gene and described that the nucleotide +326

of all malignancies in women (Taheri et al., 2012).

is polymorphic (A/T). Thus, the codon GAC was

Overweight and obesity are associated with an

replaced by GTC changing the amino acid Asp to Val

increased risk of developing breast cancer and of

at position 109 (Schäffler et al., 2007). Whereas, the

recurrence or death in breast cancer patients (Duggan

significance of this polymorphism in the human

et al., 2011). Several studies have shown an

omentin gene in connection with breast cancer has

association between obesity and breast cancer risk

not been studied, the objective of this study was to

(Sinicrope and Dannenberg, 2011; Lorincz and

determine the relation of Val109Asp omentin gene

Sukumar, 2006; Kaviani et al., 2013). Obesity is

polymorphism and breast cancer risk.

commonly associated with hyperinsulinemia, insulin
resistance, and alterations in levels of adipokines

Materials and methods

(Duggan et al., 2011). Adipose tissue is not only an

Subjects

inert energy storage organ, but is now known to

From May 2012 to August 2012, 149 female patients

express and secrete a variety of hormones, and

(mean age ±SD: 49.9±11) who were newly diagnosed

cytokines, known as adipokines, which act at both the

with breast cancer at an Imam Hussein Hospital in

local and systemic levels (Wolk et al., 2001; Kwon

Esfahan, Iran were enrolled into the study as patient

and Pessin, 2013). Omentin is a newly identified

group. Among women who visited the same hospital

adipokine that is highly and selectively expressed in

for annual health examinations, we selected 150

visceral adipose tissue relative to subcutaneous

women (mean age ±SD: 50±12) with normal

adipose tissue (Yang et al., 2006; Kralisch et al.,

mammographic findings and no previous history of

2005). There are two highly homologous isoforms of

any kind of cancer as age (±5)-matched controls.

omentin,

however,

Informed consent was obtained from each subject

omentin-1 is the major circulating form in human

before the study. The study was approved by the local

plasma (Kralisch et al., 2005). Omentin-1 has been

ethical committee of Esfahan University of Medical

identified in other tissues at lower expression levels

Sciences.

omentin-1

and

omentin-2;

and also named omentin, intelectin, intestinal
lactoferrin receptor and endothelial lectin (Yang et

Genotyping

al., 2006). In vitro studies have shown that omentin

Blood samples were collected from the subjects.

increases insulin signal transduction by activating the

Genomic DNA was isolated by the salting-out method

protein kinase Akt/protein kinase B and enhancing

from the whole blood of the samples (Miller et al.,

insulin-stimulated glucose transport in isolated

1988). Polymerase Chain Reaction (PCR)-based

human adipocytes. Thus omentin may play an

Restriction Fragment Length Polymorphism (RFLP)

important role in modulating insulin (De Souza

was done to identify the Omentin Val109Asp gene

Batista et al., 2007). Increased breast cancer risk

polymorphism as described previously. PCR primer

associated

been

sequences used for +326A/T polymorphic site

attributed to synergistic interaction between elevated

detection were 5´-gAg CCT TTA ggC CAT gTC TCT-3´

free estrogen concentrations and aberrant insulin

(forward) and 5´-CTC TCC TTC TTC TCC AgC CCA T-

signaling (Stoll and Secreto, 1992). Moreover, as

3´ (reverse) (Schäffler et al., 2007). Three-step PCR

omentin can activate both AKT, a key survival factor,

for 40 cycles was carried out with an initial

activation of AKT could be a mechanism of omentin-

denaturation at 95°C for 4 minutes, followed by

mediated cell proliferation and cancer (Yamawaki et

cycling at 94°C for 1 minutes, 62°C annealing for 1

with

hyperinsulinaemia
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minutes, 72°C for 1 minute extension and a final

and controls. The probability level of <0.05 was used

extension at 72°C for 5 minutes. The amplified PCR

as the criterion of significance and all statistical tests

products were subjected to RFLP using the AccI

were two-sided.

(Fermentas, USA) restriction enzyme for enzyme
digestion, and visualized on 2% agarose gel stained

Results

with ethidium bromide (Fig. 1).

Demographic and biochemical characteristics of the
case-control study are shown in Table 1. There is no

Statistical analysis

significant difference between patients and control

Data analysis was performed using SPSS software

groups regarding age (p=0.78). Detailed genotype

version 17. Differences in the demographic variables

and allele distributions are summarized in Table 2.

were evaluated using independent sample t-test.

Among controls (χ2=0.4, df=1, p>0.05) and patients

Hardy–Weinberg analysis was performed to compare

(χ2=1.12, df=1, p>0.05) the observed genotype

the observed and expected genotype frequencies by χ2

frequencies of the omentin gene polymorphism did

test. Unconditional logistic regression was used to

not deviate significantly from those expected from the

calculate ORs and 95% CI for comparison of selected

Hardy–Weinberg equilibrium.

characteristics and different genotypes between cases
Table 1. Demographic and biochemical characteristics of the case and control.
Variables

Controls

Patients

t

P

Age (years)

50±12

49±11

0.2

0.78

Height(cm)

159.1±7.3

157.3±7.4

1.9

0.05

Weight(kg)

67.7±11.6

70±13.3

1.4

0.14

Body mass index(kg/m2)

26.7±4

28±4.7

2.3

0.01

Age at menarche (years)

13.7±0.5

13.6±1.6

0.1

0.88

FBS (mg/dL)

94.07±23.1

111.5±39.1

2.5

0.01

Total cholesterol (mg/dL)

178.9±49.9

198±36

2.08

0.04

LDL-C (mg/dL)

95.6±34.5

117.9±30

3.03

0.003

HDL-C(mg/dL)

42.5±13

47.4±8

2.04

0.04

Frequencies of Asp/Asp, Asp/Val and Val/Val

Val/Val: 4%); there was no significant difference in

genotypes among patients were 54.4%, 40.9% and

genotype frequencies between two groups (χ2=5.4,

4.7%, respectively, that differed from those among

df=2, p: 0.07).

controls (Asp/Asp: 67.3%, Asp/Val: 28.7% and
Table 2. Genotype and allele distribution of the omentin Val109Asp polymorphism in the patients and controls.
Omentin Val109Asp
polymorphism

Patients(%)

Control(%)

OR(95% CI)

p

aOR(95%

CI)

ap

Asp/Asp

81(54.4)

101(67.3)

0.58(0.36-0.92)

0.02

0.52(0.31-0.87)

0.01

Asp/Val

61(40.9)

43(28.7)

1.7(1-2.8)

0.02

2.07(1.2-3.5)

0.008

Val/Val

7(4.7)

6(4)

1.4(0.47-4.4)

0.51

1.3(0.34-3.7)

0.8

Val/Val +Asp/Val

68(45.6)

49(32.7)

1.7(1-2.7)

0.02

1.9(1.1-3.2)

0.02

Asp

223(75)

246(82)

0.66(0.45-0.98)

0.04

Val

75(25)

55(18)

1.5(1-2.2)

0.04

genotypes

Alleles
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Significant differences were observed in Asp/Val

increases insulin sensitivity and is expressed in

genotype frequencies between the patients and

visceral adipose tissue (Choi et al., 2011). In vitro

control groups (OR: 1.7, 95%CI: 1-2.8, p: 0.02). In the

experiments

dominant effect of the Val allele (comparison between

recombinant omentin-1 enhanced insulin-stimulated

Val/Val+Asp/Val vs. Asp/Asp), Val/Val+Asp/Val

glucose uptake in human subcutaneous and omental

genotypes was associated with an increased risk of

adipocytes, triggering Akt signaling in both the

breast cancer (OR: 1.9, 95% CI: 1–2.7, p: 0.02), in the

absence and the presence of insulin (Yang et al.,

other word, there was significant association between

2006). Moreover, Serum concentrations of omentin

Val allele and increased risk of breast cancer.

and mRNA expression of omentin in visceral adipose

Conversely, the Asp allele was a protective against

tissue are decreased in obese patients (Auguet et al.,

breast cancer (OR: 0.66, 95%CI: 0.45-0.98, p: 0.04).

2011). Recent evidence has shown the constellation of

The association remained almost unchanged after

obesity,

adjusting for BMI (Table 2).

associated with the risk and prognosis of breast
cancer

have

insulin
especially

shown

that

resistance
in

and

treatment

with

adipokines

postmenopausal

is

women

Discussion

(Dalamaga, 2013). Thus, according to the role of

Although alternation of the omentin levels in related

omentin as an adipokine, our study examines the

to different disease reported in several studies, the

association

role of omentin gene polymorphisms has fewer

polymorphism and breast cancer risk. In several

considered. Our study is the first investigation to

studies,

examine the association of Val109Asp omentin gene

polymorphism in omentin gene and diseases such as

polymorphism and breast cancer risk. Results showed

diabetes (Schäffler et al., 2007), psoriasis (Turan et

that Asp/Val genotypes are associated with increased

al., 2013), and coronary artery disease (Yörük et al.,

risk of breast cancer; in addition, we evaluated the

2013) was investigated. Despite the importance of

breast cancer risk using dominant models of the

omentin in the etiology of these diseases, no

109Val allele. Our present findings indicate that the

significant association has been observed between

109Val allele, acts as a dominant allele in relation to

Val109Asp omentin gene polymorphism and these

increased risk of breast cancer (Table 2).

diseases.

the

of

Val109Asp

relationship

omentin

between

gene

Val109Asp

Our results showed a significant association between
Val109Asp omentin gene polymorphism and breast
cancer risk. Tsuji et al., 2001 have reported that the
Val/Asp109 site lays carboxyterminally outside of a
fibrinogen domain spanning from amino acid 38 to
amino acid 82. Amino acid position 109 is conserved
between humans, mice and chimpanzee. However,
when compared to the homologous proteins XCGL
(Xenopus laevis cortical granule lectin), LSL (L.
Fig. 1. Photograph of the Val109Asp omentin

japonica lamprey serum lectin) and αGSL (H. roretzi

polymorphism by using PCR-RFLP method. The

ascidian glactose-specific lectin), the site at position

product sizes were 471 bp for Asp allele, 197 bp and

109 does not represent a completely conserved

274 bp for Val allele. M:DNA Marker; Lane 1:Asp/Val

consensus amino acid position (Tsuji et al., 2001),

genotype, Lane 2:Asp/Asp genotype and Lane

whereas the direct adjacent site at 108 contains

3:Val/Val genotype.

alanine as a highly conserved amino acid. Although
there do not exist experimental data on the functional

Omentin-1 is a novel fat depot-specific adipokine that
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function, the proximity of the mutated amino acid to

Shuldiner AR, Pollin TI, McLenithan JC. 2007.

the highly conserved amino acid at site 108 might be

Omentin plasma levels and gene expression are

of functional relevance (Schäffler et al., 2007).

decreased in obesity. Diabetes. 56, 1655-1661.
http://dx.doi.org/10.2337/db06-1506

In conclusion, this study showed that Val109Asp
polymorphism in omentin gene may contribute to

Duggan C, Irwin ML, Xiao L, Henderson KD,

susceptibility to breast cancer. Larger studies with

Smith AW, Baumgartner RN, Baumgartner

different ethnicities are required to confirm our

KB,

finding.

McTiernan

Bernstein
A.

L,
2011.

Ballard-Barbash
Associations

of

R,

insulin

resistance and adiponectin with mortality in women
Acknowledgments

with breast cancer. Journal of clinical oncology 22,

We would like to specially thank Mr. Omid Tabiee for

32-39.

help to statistical analysis and Najmeh Noruzi for

http://dx.doi.org/10.1200/JCO.2009.26.4473. Epub

technical assistance. We are also grateful to the

2010 Nov 29

Medical, Pathology and Nursing staff in the Imam
Hussein Hospital, Esfahan, Iran. This investigation

Ferlay

J,

Soerjomataram

I,

Ervik

M.

was supported by Islamic Azad University, Arsanjan

GLOBOCAN. 2012. v1.0, Cancer Incidence and

Branch.

Mortality Worldwide: IARC CancerBase No. 11
[Internet]. Lyon, France: International Agency for

References

Research

on

Cancer;

2013.

Available

from:

Auguet T, Quintero Y, Riesco D, Morancho B,

http://globocan.iarc.fr, accessed December 2013.

Terra X, Crescenti A, Broch M, Aguilar C,
Olona M, Porras JA, Hernandez M, Sabench F,

Kaviani

A,

Neishaboury

MR,

del Castillo D, Richart C. 2011. New adipokines

Mohammadzadeh N, Ansari-Damavandi M,

vaspin and omentin. Circulating levels and gene

Jamei K. 2013. Effects of Obesity on Presentation of

expression in adipose tissue from morbidly obese

Breast Cancer, Lymph Node Metastasis and Patient

women. BMC medical genetics 28, 60.

Survival: A Retrospective Review. Asian Pacific

http://dx.doi.org/10.1186/1471-2350-12-60

journal of cancer prevention 14, 2225-2229.
http://dx.doi.org/10.7314/APJCP.2013.14.4.2225

Choi JH, Rhee EJ, Kim KH, Woo HY, Lee WY,
Sung KC. 2011. Plasma omentin-1 levels are reduced

Kralisch S, Klein J, Bluher M, Paschke R,

in non-obese women with normal glucose tolerance

Stumvoll M, Fasshauer M. 2005. Therapeutic

and polycystic ovary syndrome. European journal of

perspectives of adipocytokines. Expert opinion on

endocrinology. 165, 789-796.

pharmacotherapy 6, 863–872.

http://dx.doi.org/10.1530/EJE-11-0375

http://dx.doi.org/10.1517/14656566.6.6.863

Dalamaga M. 2013. Obesity, insulin resistance,

Kwon H, Pessin JE. 2013. Adipokines mediate

adipocytokines and breast cancer: New biomarkers

inflammation and insulin resistance. Endocrinology.

and attractive therapeutic targets. World journal of

4, 1-13.

experimental medicine 3, 34-42.

http://journal.frontiersin.org/Journal/10.3389/fend

http://dx.doi.org/10.5493/wjem.v3.i3.34

o.2013.00071/full

De Souza Batista CM, Yang RZ, Lee MJ, Glynn

Lorincz AM, Sukumar S. 2006. Molecular links

NM, Yu DZ, Pray J, Ndubuizu K, Patil S,

between obesity and breast cancer. Endocrine-related

Schwartz A, Kligman M, Fried SK, Gong DW,

cancer 13, 279-292.

433 Bahadori et al.

Int. J. Biosci.

2014

http://dx.doi.org/10.1677/erc.1.00729

Turan H, Yaykasli KO, Soguktas H, Yaykasli E,
Aliagaoglu C, Erdem T, Karkucak M, Kaya E,

Miller S, Dykes D, Polesky H. 1988. A simple

Ucgun T, Bahadir A. 2013. Omenin serum levels

salting out procedure for extracting DNA from human

and omentin gene Val109Asp polymorphism in

nucleated cells. Nucleic acids research 16, 1215.

patients with psoriasis. International journal of
dermatolog.

Schäffler A, Zeitounl M, Wobser H, Buechler

http://dx.doi.org/10.1111/ijd.12306. Epub 2013 Dec

C, Aslanidis C, Herfarth H. 2007. Frequency and

10

significance of the novel single nucleotide missense
polymorphism

Val109Asp

in

the

human

gene

Wolk A, Gridley G, Svensson M, Nyrén O,

encoding omentin in Caucasian patients with type 2

McLaughlin JK, Fraumeni JF, Adam HO. 2001.

diabetes mellitus or chronic inflammatory bowel

A prospective study of obesity and cancer risk

diseases. Cardiovascular Diabetology 6, 1-8.

(Sweden). Cancer causes & control. 12, 13–21.

http://dx.doi.org/10.1186/1475-2840-6-3

http://dx.doi.org/10.1158/1055-9965.EPI-05-0428

Sinicrope FA, Dannenberg AJ. 2011. Obesity and

Yamawaki H, Kuramoto J, Kameshima S,

breast cancer prognosis: weight of the evidence.

Usui T, Okada M, Hara Y. 2011. Omentin, a novel

Journal of Clinical Oncology 29, 2-7.

adipocytokine

http://dx.doi.org/10.1200/JCO.2010.32.1752

inflammation in human endothelial cells. Biochemical

inhibits

TNF-induced

vascular

and biophysical research communications. 408, 339Stoll BA, Secreto G. 1992. New hormone-related

343.

markers of high risk to breast cancer. Annal Oncology

http://dx.doi.org/10.1016/j.bbrc.2011.04.039

3, 435- 438.
Yang RZ, Lee MJ, Hu H, Pray J, Wu HB,
Taheri, N.S., Bakhshandehnosrat S, Tabiei

Hansen

MN, Kashani E, Rajaei S, Besharat S, Semnani

McLenithan JC, Gong DW. 2006. Identification of

S, Roshandel G. 2012. Epidemiological pattern of

omentin as a novel depot-specific adipokine in human

breast cancer in Iranian women: Is there an ethnic

adipose tissue: possible role in modulating insulin

disparity? Asian Pacific journal of cancer prevention.

action.

13, 4517-4520.

Endocrinology and metabolism 290, E1253–E1261.

http://dx.doi.org/10.7314/APJCP.2012.13.9.4517

http://dx.doi.org/10.1152/ajpendo.00572.2004

Tsuji S, Uehori J, Matsumoto M, Suzuki Y,

Yörük

Matsuhisa A, Toyoshima K, Seya T. 2001.

Memişoğulları R, Karabacak A, Bulur S,

Human intelectin is a novel soluble lectin that

Aslantaş Y, Başar C, Kaya E. 2013. Association of

recognizes galactofuranose in carbohydrate chains of

omentin Val109Asp polymorphism with coronary

bacterial cell wall. The journal of biological chemistry.

artery disease. Anadolu kardiyoloji dergisi. 13, 000-

276, 23456-23463.

000

http://dx.doi.org/10.1074/jbc.M103162200

http://dx.doi.org/10.5152/akd.2013.4932

434 Bahadori et al.

BC,

Shuldiner

American

Ü,

AR,

journal

Yaykaşlı

KO,

Fried

of

SK,

physiology.

Ozhan

H,

