
Int J Clin Exp Med 2018;11(11):12421-12428
www.ijcem.com /ISSN:1940-5901/IJCEM0077295

Original Article
The polymorphisms of oncostatin M receptor gene  
associated with increased risk of lung cancer

Yue Zhong1,3, Ji Li2, Yaping Zhang1, Wei Qiu1, Yan Luo3

Departments of 1Ultrasound, 2Cardiothoracic Surgery, The First People Hospital of Neijiang, Neijiang 641000, 
Sichuan Province, P. R. China; 3Department of Ultrasonography, West China Hospital, Sichuan University, Chengdu 
610041, Sichuan Province, P. R. China

Received June 13, 2017; Accepted September 6, 2018; Epub November 15, 2018; Published November 30, 2018

Abstract: Oncostatin M receptor (OSMR) played an important role in tumorigenesis by inhibiting proliferation of tu-
mor cells. But the relationship between OSMR polymorphism and lung cancer has not been reported yet. Two OSMR 
polymorphisms (rs2278329 and rs2292016) were detected by SNP genotype assay in 388 lung cancer patients 
and 490 healthy controls. The results indicated that GA/AA genotypes of rs2278329 is related closely to increased 
lung cancer risk in dominant model (OR = 2.04, P < 0.001). The A allele of rs2278329 was also associated with 
increased risk of lung cancer (OR = 1.45, P < 0.001). And GT/TT genotypes of rs2292016 was related closely to poor 
survival of squamous carcinoma patients (P = 0.025). Cox multiple-variate logistic regression analysis indicated 
that rs2279329 related closely to better prognosis in squamous carcinoma patients. Our research confirmed that 
OSMR GT+TT of rs2292016 associated with poor prognosis, while GA+AA of rs2278329 related to better survival 
of squmous carcinoma patients.
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Introduction

Lung cancer is the leading cause of malignant-
related deaths all over the world. The death 
rate of lung cancer in China was 610.2 per 
100,000 [1]. Nearly 60% of patients diagnosed 
with lung cancer die within 1-year and 75% die 
within 2-year, and the total 5-year survival rate 
was only less than 16% [2]. The reason of poor 
survival was due to the advanced stage in lung 
cancer diagnosis. Early detection of lung can-
cer was difficult by the inaccessibility of the 
lungs and the consequent risks in obtaining 
lung tissues for pathological diagnosis [3]. CT 
screening played an important role in early lung 
cancer diagnosis, however, high false-positive 
rates was the major problem in CT-mediated 
early lung cancer screening [4]. The National 
Lung Screening Trial (NLST) in United States 
confirmed the role of CT in reducing the mortal-
ity of lung cancer, but 96% of the positive 
screening results in the low dose CT was found 
to be false-positive [5].

Oncostatin M receptor (OSMR) was a member 
of the interleukin 6 (IL6) receptor families [6]. 
By oncostatin M (OSM) binding, OSMR could 
activate MAPK/Erk and PI3K/Akt cascades and 
induce the transcription of context-dependent 
target genes [7, 8]. OSMR signaling was impor-
tant in inflammation, haematopoiesis and was 
increasingly recognized as an important con-
tributor in cancer progression [9, 10]. OSMR 
was widely expressed in many tumor cells, 
including melanoma, hepatocellular and pros-
tate carcinoma [11-13]. In breast cancer, en- 
hanced OSMR expression related closely to 
shorter recurrence-free and overall survival and 
with chemotherapy resistance in oestrogen 
receptor-negative tumors [14, 15]. OSMR could 
induce cell detachment, anchorage-indepen-
dent growth, migration and invasion in breast 
cancer cells by promoting epithelial-mesenchy-
mal transition [16]. OSM-OSMR interactions 
also could increase the angiogenesis pheno-
type in an endothelial-fibroblast co-culture 
model system [17].

http://www.ijcem.com


OSMR polymorphisms in lung cancer

12422 Int J Clin Exp Med 2018;11(11):12421-12428

However, the role of OSMR polymorphisms in 
lung cancer susceptibility has not been report-
ed yet. In this study, we analyzed the associa-
tion between OSMR polymorphisms (rs227- 
8329 and rs2292016) and lung cancer risk, 
patients’ clinical characteristics (histological 
types, stages and metastasis), as well as rela-
tionship with survival in lung cancer patients.

Materials and methods

Patients

A total of 388 lung cancer patients who were 
admitted to West China Hospital were enrolled 
in this study (flow diagram of participants).

Among 388 samples, 231 were tissue samples 
from patients which diagnosed in 2007 and 
had complete follow-up visiting and 5-year sur-
vival data. The other 157 were blood sample 
which collected from patients who diagnosed 
as lung cancer during 2013-2015. All clinical 
data were obtained from medical records with-

in 2 weeks of the date of diagnosis. Date of 
death was obtained during subsequent follow-
up visit or through telephonic inquiry. The over-
all survival time was calculated as time from 
the date of diagnosis to the date of death or 
last follow up visit (if the exact date of death 
was unavailable). Controls were 490 healthy 
individuals had routine examinations in our 
hospital. The standards of enrolled healthy con-
trol were absent of clinical symptom of lung 
cancer, had no history of malignancy and had 
no record of lung diseases. The basic charac-
teristics of patients were presented in Table 1. 
This study was conducted in agreement with 
Declaration of Helsinki and performed with the 
approval of ethics committee of West China 
Hospital, all persons signed informed consent 
to participate in this study.

DNA isolation and genotyping classification

Genomic DNA was extracted by the use of 
whole-blood DNA extraction kit from Tiangen 
(Beijing, China) following the manufacturer’s 
instruction. Genotyping of OSMR polymor-
phisms were performed using the TaqMan® 
SNP Genotyping Assay (Applied Biosystems, 
ABI, Foster City, CA) with the Assay ID C__ 
15965230_10 for rs2278329 and C__ 
15966926_10 for rs2292016. In order to dis-
tinguish the SNP at the end of real-time PCR, 
the allelic A probe for rs2278329 and allelic G 
probe for rs2292016 were labeled with the flu-
orescent VIC dye, and the others with the fluo-
rescent FAM dye. TaqMan probe real-time PCR 
was carried out as follows: 20 ng of genomic 
DNA was amplified in a total volume of 10 μl 
reaction mixture containing 5 μl 2 × TaqMan 
Universal PCR Master Mix, 0.5 μl 20 × SNP 
Genotyping Assay. Real-time PCR conditions 
were as follows: 95°C for 10 min, followed by 
59 cycles at 92°C for 15 seconds, 60°C for 1 
min. About 15% of the samples were randomly 
selected to carry out the repeated assays.

Statistical methods

Statistical analyses were performed using 
SPSS version 16.0 software. Genotype fre-
quencies of these two tag SNPs were obtained 
by directed counting. Hardy-Weinberg equilibri-
um was evaluated by chi-square test. Genotypic 
association test in a case-control pattern 
assuming codominant, dominant, recessive, or 
overdominant genetic models was performed 

Table 1. Description of the study population
Variables Number Percent
Age, median (range) 58 (31-86)
Total patients 388
Sex
    Male 268 69.1
    Female 120 30.9
Smoking status
    Never 121 31.2
    Former 115 29.6
    Current 152 39.2
Stage
    I 119 30.7
    II 97 25.0
    III 114 29.4
    IV 19 4.9
    Unknown or not available 39 10.1
Histology
    Adenocarcinoma 206 53.1
    Squamous 161 41.5
    Other 21 5.4
Grade
    Poorly differentiated 101 26.0
    Moderately differentiated 126 32.5
    Well differentiated 16 4.1
    Unknown or not available 145 37.4
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Table 2. Distribution of the OSMR SNPs among cases and controls and their associations with lung cancer risk
rs2278329 rs2292016

Cases Controls OR (95% CI)a P valuea Cases Controls OR (95% CI)a P valuea

Model Genotype Genotype
Codominant GG 126 (32.5%) 226 (46.1%) 1.00 < 0.001 GG 161 (41.5%) 211 (43.1%) 1.00 0.33

GA 212 (54.6%) 217 (44.3%) 2.04 (1.45-2.86) GT 180 (46.4%) 219 (44.7%) 1.28 (0.93-1.82)
AA 50 (12.9%) 47 (9.6%) 2.01 (1.18-3.45) TT 47 (12.1%) 60 (12.2%) 0.92 (0.68-1.85)

Dominant GG 126 (32.5%) 226 (46.1%) 1.00 < 0.001 GG 161 (41.5%) 211 (43.1%) 1.00 0.16
GA/AA 262 (67.5%) 264 (53.9%) 2.04 (1.47-2.79) GT/TT 227 (58.5%) 279 (56.9%) 1.25 (0.91-1.72)

Recessive GG/GA 338 (87.1%) 443 (90.4%) 1.00 0.25 GGGT 341 (87.9%) 430 (87.8%) 1.00 0.94
AA 50 (12.9%) 47 (9.6%) 1.33 (0.81-2.17) TT 47 (12.1%) 60 (12.2%) 0.98 (0.61-1.59)

Overdominant GG/AA 176 (45.4%) 273 (55.7%) 1.00 < 0.001 GG/TT 208 (53.6%) 271 (55.3%) 1.00 0.15
GA 212 (54.6%) 217 (44.3%) 1.75 (1.27-2.38) GT 180 (46.4%) 219 (44.7%) 1.25 (0.89-1.41)

Allele Allele
G 464 (59.8) 669 (68.3) 1.00 < 0.001 G 502 (64.7) 641 (65.4) 1.00 0.75
A 312 (40.2) 311 (31.7) 1.45 (1.12-1.76) T 274 (35.3) 339 (34.6) 1.03 (0.85-1.26)

aAdjusted by age, sex and smoking status. Boldfaced values indicate a significant difference at the 5% level.
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using SNPstats. If binary, the application 
assumes an unmatched case-control design 
and unconditional logistic regression models 
are used. If the response is quantitative, then a 
unique population is assumed and linear 
regression models are used to assess the pro-
portion of variation in the response explained 
by the SNPs. Kaplan-Meier test was used to 
calculate the survival status of different geno-
type groups, and Log-rank test was used to 
compare the survival among all groups. Cox 
logistic regression was introduced to complete 
multi-variate analysis adjusted by gender, age, 
histology, differentiation status, clinical stage 
and smoking history.

Table 3. Association between clinical characteristics of patients with lung cancer and rs2278329

Characteristics Cases 
No.

Genotype No. (%)
P-value

Allele No. (%)
P-value OR (95% CI)

GG GA AA G A
Gender
    Male 268 91 (34.0) 144 (53.7) 33 (12.3) 326 (60.8) 210 (43.4)
    Female 120 35 (29.2) 68 (56.7) 17 (14.2) 0.62 138 (57.5) 102 (42.5) 0.38 0.87 (0.64-1.19)
Age
    ≤ 58 184 59 (32.1) 99 (53.8) 26 (14.1) 217 (59.0) 151 (41.0)
    > 58 204 67 (32.8) 113 (55.4) 24 (11.8) 0.79 247 (60.5) 161 (39.5) 0.66 1.07 (0.80-1.42)
Histology
    Adenocarcinoma 205 69 (33.7) 113 (55.1) 23 (11.2) 251 (61.2) 159 (38.8)
    Squamous 179 56 (31.3) 96 (53.6) 27 (15.1) 0.52 208 (58.1) 150 (41.9) 0.38 0.88 (0.66-1.17)
Differentiation
    Poor 106 32 (30.2) 56 (52.8) 18 (17.0) 120 (56.6) 92 (43.4)
    Moderate-well 139 41 (29.5) 82 (59.0) 16 (11.5) 0.43 164 (59.0) 114 (41.0) 0.60 1.10 (0.77-1.58)
Clinical stage
    I-II 168 49 (29.2) 97 (57.7) 22 (13.1) 195 (58.0) 141 (42.0)
    III-IV 103 27 (26.2) 60 (58.2) 16 (15.5) 0.79 114 (55.3) 92 (44.7) 0.54 0.90 (0.63-1.27)

Table 4. Association between clinical characteristics of patients with lung cancer and rs2292016

Characteristics Cases 
No.

Genotype No. (%)
P-value

Allele No. (%)
P-value OR (95% CI)

GG GT TT G T
Gender
    Male 268 114 (42.5) 124 (46.3) 30 (11.2) 352 (65.7) 184 (34.3)
    Female 120 47 (39.2) 56 (46.7) 17 (14.2) 0.66 150 (62.5) 90 (37.5) 0.39 0.87 (0.64-1.20)
Age
    ≤ 58 184 81 (44.0) 81 (44.0) 22 (12.0) 243 (66.0) 125 (34.0)
    > 58 204 80 (39.2) 99 (48.5) 25 (12.2) 0.62 259 (63.5) 149 (36.5) 0.46 0.89 (0.67-1.20)
Histology
    Adenocarcinoma 205 84 (41.0 96 (46.8) 25 (12.2) 264 (64.4) 146 (35.6)
    Squamous 179 76 (42.5) 82 (45.8) 21 (11.7) 0.96 234 (65.4) 124 (34.6) 0.78 1.04 (0.78-1.41)
Differentiation
    Poor 106 42 (39.6) 48 (45.3) 16 (15.1) 132 (62.3) 80 (37.7)
    Moderate-well 139 56 (40.3) 66 (47.5) 17 (12.2) 0.81 178 (64.0) 100 (36.0) 0.69 1.08 (0.75-1.56)
Clinical stage
    I-II 168 70 (41.7) 77 (45.8) 21 (12.5) 217 (64.6) 119 (35.4)
    III-IV 103 37 (35.9) 54 (52.4) 12 (11.7) 0.56 128 (62.1) 78 (37.9) 0.57 0.90 (0.63-1.29)

Figure 1. The association analysis between rs229- 
2016 and survival functions in squamous carcinoma 
patients.
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Results and discussion

Rs2278329 related closely to increase risk of 
lung cancer

In this study, tow SNPs of OSMR, rs2278329 
and rs2292016 were genotyped in 388 lung 
cancer patients and 490 healthy controls. 
Three genotypes of each SNP were identified. 
Genotype frequencies of these two SNPs in 
both patients and controls were in agreement 
with the expectation under the Hardy-Weinberg 
equilibrium. All genotype and allele frequencies 
of OSMR SNPs in lung cancer patients and con-
trols were shown in Table 2. The results indi-
cated that the distribution of allele or genotype 
of rs2292016 had no significant difference 
between patients and controls. Significant dif-
ference in genotype distribution of rs2278329 
was observed between lung cancer patients 
and controls in codominant model (P < 0.001, 
GA: OR = 1.75, 95% CI = 1.32-2.33; AA: OR = 
1.92, 95% CI = 1.20-3.03), dominant model 
(OR = 1.79, 95% CI = 1.35-2.33, P < 0.001) and 
overdominant model (OR = 1.52, 95% CI = 
1.16-2.00, P = 0.002), which suggested that 
GA/AA genotypes of rs2278329 was related 
closely to increased risk for lung cancer 
patients. In allele analysis of rs2278329, allele 
A was associated with increased risk for lung 
cancer (P < 0.001, OR = 1.45, 95% CI = 1.12-
1.76), all these results confirmed the role of 

rs2278329 in predicting the risk of lung cancer 
initiation.

Rs2278329 and rs2292016 had no relation-
ship with clinical characteristics of lung cancer

Further analysis was conducted to uncover the 
relationship between these two SNPs and spe-
cific clinical characteristics of lung cancer 
patients. We analyzed the genotype distribu-
tion of OSMR SNPs in lung cancer patients’ 
characteristics including gender, age, histologi-
cal classification, differentiation status and 
clinical stages. The results indicate that neith- 
er rs2278329 nor rs2292016 had significant 
relationship with lung cancer characteristics 
(Tables 3 and 4).

Rs2278329 confers better prognosis in squa-
mous carcinoma patients

The lung cancer patients enrolled in this study 
included 120 adenocarcinoma (ADC) and 111 
squamous carcinoma (SCC) with complete fol-
low-up. The single variate analysis indicated 
rs2292016 had no relationship with urvival 
status of ADC patients. But in SCC analysis, GT/
TT genotype was related closely to poor surviv-
al status (P < 0.03), which confirmed the impor-
tant role of rs2292016 in predicting the poor 
prognosis in lung squamous carcinoma patients 
(Figure 1). Cox logistic regression was then per-

Table 5. Association between SNPs in OSMR and patient’s survival

SNP/genotype
Adenocarcinoma Squamous carcinoma

Alive/dead, N HR (95% CI)a P Alive/dead, N HR (95% CI)a P
rs2278329
    GG 16/17 12/17
    GA 26/45 22/45
    AA 8/7 5/10
    Dominant 1.04 (0.51-2.12) 0.92 0.45 (0.21-0.97) < 0.05
    Recessive 1.42 (0.61-3.30) 0.42 0.96 (0.38-2.42) 0.96
    Overdominant 0.84 (0.45-1.56) 0.58 1.78 (0.91-3.49) 0.09
rs2292016
    GG 19/27 20/24
    GT 23/34 14/40
    TT 8/8 5/8
    Dominant 0.94 (0.54-1.65) 0.83 1.30 (0.64-2.62) 0.47
    Recessive 1.30 (0.58-2.91) 0.52 0.92 (0.34-2.50) 0.87
    Overdominant 0.82 (0.48-1.43) 0.49 1.31 (0.67-2.54) 0.43
N corresponds to the number of individuals. aAdjusted by gender, age, histology, differentiation, clinical stage and smoking 
status. Boldfaced values indicate a significant difference at the 5% level.
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formed to multi-variate analysis adjusted by 
gender, age, histology, differentiation status, 
clinical stage and smoking history (Table 5). 
And the results indicated that rs2292016 had 
no association with survival of both ADC and 
SCC patients, while rs2278329 conferred bet-
ter survival of SCC patients (Figure 2), which 
suggested that rs22783329 could act as pro-
tection factor in SCC.

Discussion

Accumulate evidences confirmed that OSMR 
related closely to cancer. The OSM-OSMR sig-
naling functions were identified as a potent 
suppressor of tumor cell including melanoma, 
glioblastoma, lung carcinoma, esophageal 
squamous carcinoma carcinomas and breast 
tumors [18-20]. It was reported that specific 
loss of OSMR subunit, in conjunction with a low 
level of histone acetylation in the promoter 
region of OSMR could dramatically inhibited the 
proliferation of metastatic melanoma cell lines 
by activating the STAT3 kinase pathway [10]. In 
breast tumor study, activation of OSMR inhibit-
ed proliferation of tumor cells and induced mor-
phologic transformation partly by stimulating a 
specific stress/senescence program of gene 
expression mediated by JNK pathway [20]. In 
prostate cancer research, cell lines DU-145 

OSMR in colon cancer progression [21]. Other 
studies also demonstrated the important role 
of OSMR in suppression of tumor cell prolifera-
tion in glioblastoma, mammary tumors and 
lung cancer [22-24].

Our results suggested that GA genotype of 
rs2278329 related closely to occurrence of 
lung cancer. The A allele of rs2278329 was 
also associated with the increased risk of lung 
cancer occurrence. And GT/TT genotype of 
rs2292016 was related closely to poor survival 
status in squamous carcinoma patients. 
Multiple-variate analysis by Cox logistic regres-
sion suggested that rs2279329 conferred bet-
ter prognosis in squamous carcinoma, which 
suggested the closely relationship between 
SNP of OSMR and lung cancer.

Conclusion

To our knowledge, this was the first report 
about the role of OSMR polymorphism in lung 
cancer. Our observations demonstrated that 
OSMR polymorphisms were deeply involved in 
lung cancer susceptibility and survival status. 
Further researches should be performed in 
understanding the mechanisms on how OSMR 
polymorphisms influence the carcinogenesis of 
lung cancer.

Figure 2. The association analysis between rs2278329 and survival func-
tions in squamous patients by Cox logistic regression adjusted by gender, 
age, histology, differentiation status, clinical stage and smoking history.

and PC-3 were transfected 
with an androgen-responsive 
(AR) gene, the results indicated 
that overexpression of AR 
could increase the expression 
of OSMR, which indicated the 
role of OSMR in the drug treat-
ment of prostate cancer [6]. 
Kim et al found that highly 
methylated OSMR was detect-
ed in primary colon cancer tis-
sues (80%, 80/100) compared 
with adjacent normal tissues 
(4%, 4/100), methylation of 
OSMR was also detected in 
stool DNA from colon cancer 
patients, but generally absent 
from non-cancer patients [21] 
Moreover, the mRNA expres-
sion of OSMR was dramatically 
inhibited in colon cancer tis-
sues as compared to normal 
tissues, all these results re- 
vealed a suppressive role for 



OSMR polymorphisms in lung cancer

12427 Int J Clin Exp Med 2018;11(11):12421-12428

Disclosure of conflict of interest

None.

Address correspondence to: Yan Luo, Department 
of Ultrasonography, West China Hospital, Sichuan 
University, 37 Guo Xue Street, Chengdu 610041, 
Sichuan Province, P. R. China. Tel: +86-1360825- 
4072; E-mail: 13608254072@163.com

References

[1] Chen W, Zheng R, Baade PD, Zhang S, Zeng H, 
Bray F, Jemal A, Yu XQ, He J. Cancer statistics 
in China, 2015. CA Cancer J Clin 2011; 66: 
115-132.

[2] McWilliams A, Lam B, Sutedja T. Early proximal 
lung cancer diagnosis and treatment. Eur 
Respir J 2009; 33: 656-665.

[3] Mulshine JL and D’Amico TA. Issues with im-
plementing a high-quality lung cancer screen-
ing program. CA Cancer J Clin 2014; 64: 352-
363.

[4] Henschke CI, Yankelevitz DF, Libby DM, Pas- 
mantier MW, Smith JP, Miettinen OS. Survival 
of patients with stage I lung cancer detected 
on CT screening. N Engl J Med 2006; 355: 
1763-1771.

[5] National Lung Screening Trial Research Team, 
Aberle DR, Berg CD, Black WC, Church TR, 
Fagerstrom RM, Galen B, Gareen IF, Gatsonis 
C, Goldin J, Gohagan JK, Hillman B, Jaffe C, 
Kramer BS, Lynch D, Marcus PM, Schnall M, 
Sullivan DC, Sullivan D, Zylak CJ. The national 
lung screening trial: overview and study de-
sign. Radiology 2011; 258: 243-253.

[6] Godoy-Tundidor S, Hobisch A, Pfeil K, Bartsch 
G, Culig Z. Acquisition of agonistic properties  
of nonsteroidal antiandrogens after treatment 
with oncostatin M in prostate cancer cells. Clin 
Cancer Res 2002; 8: 2356-61.

[7] Heinrich PC, Behrmann I, Haan S, Hermanns 
HM, Muller-Newen G, Schaper F. Principles of 
interleukin (IL)-6-type cytokine signalling and 
its regulation. Biochem J 2003; 374: 1-20.

[8] Tamura S, Morikawa Y, Tanaka M, Miyajima A, 
Senba E. Developmental expression pattern of 
oncostatin M receptor beta in mice. Mech Dev 
2002; 115: 127-131.

[9] Guo L, Chen C, Shi M. Stat3-coordinated Lin-
28-let-7-HMGA2 and miR-200-ZEB1 circuits 
initiate and maintain oncostatin M-driven  
epithelial-mesenchymal transition. Oncogene 
2013; 32: 5272-5282.

[10] Tanaka M, Miyajima A. Oncostatin M, a multi-
functional cytokine. Rev Physiol Biochem 
Pharmacol 2003; 149: 39-52.

[11] Lacreusette A, Nguyen JM, Pandolfino M. Loss 
of oncostatin M receptor beta in metastatic 

melanoma cells. Oncogene 2007; 26: 881-
892.

[12] Liang H, Block TM, Wang M, Nefsy B, Norton 
PA. Interleukin-6 and oncostatin M are elevat-
ed in liver disease in conjunction with candi-
date hepatocellular carcinoma biomarker 
GP73. Cancer Biomark 2012; 11: 161-171.

[13] Royuela M, Ricote M, Parsons MS, Garcia-
Tunon I, Paniagua R, de Miguel MP. Immu- 
nohistochemical analysis of the IL-6 family of 
cytokines and their receptors in benign, hyper-
plasic, and malignant human prostate. J Pathol 
2004; 202: 41-49.

[14] West NR, Murphy LC, Watson PH. Oncostatin  
M suppresses oestrogen receptor-alpha ex-
pression and is associated with poor outcome 
in human breast cancer. Endocr Relat Cancer 
2012; 19: 181-195.

[15] West NR, Murray JI, Watson PH. Oncostatin-M 
promotes phenotypic changes associated with 
mesenchymal and stem cell-like differentiation 
in breast cancer. Oncogene 2014; 33: 1485-
1494.

[16] Caffarel MM, Coleman N. Oncostatin M recep-
tor is a novel therapeutic target in cervical 
squamous cell carcinoma. J Pathol 2014; 232: 
386-390.

[17] Rega G, Kaun C, Demyanets S, Pfaffenberger 
S, Rychli K, Hohensinner PJ, Kastl SP, Speidl 
WS, Weiss TW, Breuss JM, Furnkranz A, Uhrin 
P, Zaujec J, Zilberfarb V, Frey M, Roehle R, 
Maurer G, Huber K, Wojta J. Vascular endothe- 
lial growth factor is induced by the inflamma-
tory cytokines interleukin-6 and oncostatin m 
in human adipose tissue in vitro and in murine 
adipose tissue in vivo. Arterioscler Thromb 
Vasc Biol 2007; 27: 1587-1595.

[18] Chen D, Chu CY, Chen CY, Yang HC, Chiang YY, 
Lin TY, Chiang IP, Chuang DY, Yu CC, Chow KC. 
Expression of short-form oncostatin M recep-
tor as a decoy receptor in lung adenocarcino-
mas. J Pathol 2008; 215: 290-299.

[19] Kausar T, Sharma R, Hasan MR, Saraya A, 
Chattopadhyay TK. Overexpression of a splice 
variant of oncostatin M receptor beta in hu-
man esophageal squamous carcinoma. Cell 
Oncol (Dordr) 2011; 34: 177-187.

[20] Underhill-Day N, Heath JK. Oncostatin M (OSM) 
cytostasis of breast tumor cells: characteriza-
tion of an OSM receptor beta-specific kernel. 
Cancer Res 2006; 66: 10891-10901.

[21] Kim MS, Louwagie J, Carvalho B, Terhaar Sive 
Droste JS, Park HL, Chae YK, Yamashita K, Liu 
J, Ostrow KL, Ling S, Guerrero-Preston R, 
Demokan S, Yalniz Z, Dalay N, Meijer GA, Van 
Criekinge W, Sidransky D. Promoter DNA meth- 
ylation of oncostatin m receptor-beta as a nov-
el diagnostic and therapeutic marker in colon 
cancer. PLoS One 2009; 4: e6555.



OSMR polymorphisms in lung cancer

12428 Int J Clin Exp Med 2018;11(11):12421-12428

[22] Jahaniasl A, Yin H, Soleimani V. CSIG-06EG- 
FRvIII requries OSMR as a co-receptor to dri- 
ve glioblastoma pathogenesis. Neuro-Oncology 
2015; 17: v67-v67.

[23] Tiffen PG, Omidvar N, Marquez-Almuina N, 
Croston D, Watson CJ, Clarkson RW. A dual role 
for oncostatin M signaling in the differentiation 
and death of mammary epithelial cells in vivo. 
Mol Endocrinol 2008; 22: 2677-2688.

[24] Chattopadhyay S, Tracy E, Liang P, Robledo O, 
Rose-John S, Baumann H. Interleukin-31 and 
oncostatin-M mediate distinct signaling reac-
tions and response patterns in lung epithelial 
cells. J Biol Chem 2007; 282: 3014-3026.


