
Introduction 
Ossification of posterior longitudinal ligament (OPLL) 
presents symptoms of spinal cord injury and nerve root 
stimulation in clinical cases. The cause of OPLL is related to 
the formation and gradually ossification of new 
heterotopic bone structures in the posterior longitudinal 
ligament, which leads to stenosis of the spinal canal and 
intervertebral foramen, further causing compression of 
spinal cord and nerve roots in aging. However, the 
pathological cause of OPLL is not clear. Data showed that 
70% of the posterior longitudinal ligament ossification 
occurred in the cervical and only 15% occurred in the 
thoracic vertebra while no lesion was reported in the 
lumbar spine. OPLL in Cervical vertebra is one of the main 
causes of cervical spondylotic myelopathy.1 The prognosis 
of Cervical vertebra OPLL varies widely, with symptoms 
ranging from a permanent asymptomatic stable state to a 
short period of quadriplegia.2 Plenty of clinical studies 
confirmed that OPLL is a complex disease caused by 
genetic and external factors. External factors included 

chronic degeneration, endocrine and metabolic diseases, 
diabetes, diet, high fluoride and high copper, etc.3 The 
population of Mongolia has 4.21 million people 
distributed in Inner Mongolia autonomous region which 
accounts for 17.6% of total population as shown by figures 
of 2005.4 Studies on Mongolian genetics mainly focused 
on the susceptibility genes of Mongolian respiratory 
disease and cardiovascular disease, and had identified the 
pathogenic genes of bronchitis, asthma and other 
diseases. A total of 452 patients with ossification of 
posterior longitudinal ligament of cervical vertebra were 
admitted to the spinal surgery department of Inner 
Mongolian People's hospital from January 2014 to 
December 2017. Of these, 141 (31.2%) were from Inner 
Mongolia. At present, there is no report of epidemiological 
investigation on OPLL in Mongolian people, but as 
observed, the frequency of OPLL is relatively higher and 
more severe clinically than other population in this region. 
Therefore, the study of genetic polymorphism in OPLL in 
Mongolian people may be beneficial to reveal the 
association of genes and the disease. 

In this study, we sequenced two candidate genes Runx2 
and IL-15RA of OPLL patients in Mongolian and Han 
people in Inner Mongolia. The result of sequencing was 
used for analysis of gene polymorphism by comparing 
with the data of healthy people. Four loci of Runx2 and IL-
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15RA with significant difference were screened in 
Mongolian and Han people and the relationship 
determined with OPLL. 

Patients and Methods 
It was a comparative study with convenient sampling in 
which Mongolian patients with OPLL who were 
admitted to Inner Mongolia People's Hospital form 
January 2014 to December 2017 were selected as study 
subjects. Healthy people in the corresponding period 
were selected as control subjects. All OPLL patients and 
healthy people lived in Inner Mongolia for over three 
generations, and they had no relationship, no disease, 
no history of interracial marriage, no chronic disorders 

such as hypertension and diabetes, no malignancy, 
autoimmune diseases and other familial genetic 
diseases. There were 98 Mongolian OPLL patients, with 
ages ranging between 39-78 years, (mean age 58±11.9 
years). There were 99 cases of OPLL patients of the Han 
nationality, with ages between 36 to 80 years (mean 
age 56±10.8 years). Cervical spine CT was performed in 
all cases to diagnose or exclude OPLL. The control 
group consisted of 104 healthy Mongolians and 102 
healthy Han Chinese with no significant difference in 
age and gender composition (P>0.05). All cases 
provided written informed consent for this study. 

The comparative study usedGene polymorphism of 
two candidate genes Runx2 and IL-15RA detected by 
sequencing in 99 OPLL patients of Han population and 
98 patients of Mongolian people. The control subjects 
included 102 healthy Han people and 104 healthy 
Mongolian people who were also tested. The result of 
sequencing of patients were compared with control 
subjects to screen loci with significant difference. 

Extraction of genomic DNA: Genomic DNA was 
extracted from 3 mL EDTA anticoagulated peripheral 
venous blood using the whole blood genomic DNA 
extraction kit provided by TIANGEN biochemical 
technology, DNA samples were stored at -80°C. 

Primers: Primers were designed according to sequences 
provided by GenBank. SNP sites and their flanked 
conservative sequences were target sequences for 
designing on NCBI. Theoretical annealing temperature 
Tm was set between 55°C to 65°C; (G+C) content ranged 
from 40%~70%; Amplified fragment size was less than 
800 bp. Primers were synthesized by Shanghai 
bioengineering company and shown in Table-1. 

PCR Amplification of target fragment: Primers were 
synthesized and DNA templates were determined to be 
qualified before PCR. The PCR mixture included 1 μl DNA 
template, 0.5 μl polymerase, 2.5 μl PCR buffer, 0.5 μl forward 
and reverse primers, 0.5 μldNTPs and 19.5 μl ddH2O. Then 
the mixture was denatured at 95°C for 3 min firstly, then 
followed by 35 cycles of denaturation at 95°C for 30 s, 
annealing at 50-60°C for 30 s and elongation at 72°C for 30 
s, the final elongation maintained 10 min at 72°C. 

DNA sequencing: ABI's BDT3.1 sequencing kit (BigDye 
Terminator v3.1) was used for sequencing according to 
the BDT3.1 operating manual. The alcohol precipitation 
method in the BDT3.1 manual was used to purify the 
products, which is then dried and stored at 4°C in dark. 
The purified dry products were added to 10 μl formamide 
and fully dissolved for denaturation. Then the 
denaturation reaction was performed in a PCR apparatus. 
Finally, samples were sequenced by using 3730XL. 

Data analysis: SPSS 18.0 statistical software was used for 
data analysis. The measurement data of normal 
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Table-1: PCR primers used in the multiplex PCR system. 
 
Gene                                                                  SNP ID                                                                            Forward primer sequence                                                                     Reverse primer sequence 
 
RUNX2                                                             rs1321075                                                                              CTCCACGTCTGGCTTACCAC                                                                           CTGAAAGGTGGTGAGAGGCT 
                                                                         rs12333172                                                                          GGTACAGTGATCCTGGCATGT                                                                          GTGCCCTGCCTCGTACAATA 
                                                                           rs967588                                                                            TGAGGGTTACTGACCATGTGA                                                                  
TATAGTCAAGCAATAAGGCCATAAC 
                                                                         rs16873379                                                                          TGGTGGGAGGGAACCAAAGA                                                                   AGAAGCTATGCTTTTGCATGAGTTA 
                                                                          rs3749863                                                                            CCACAGAGAACACAGCGGAT                                                                           CAGTGCCTCCAAGGGTTCTT 
IL15RA                                                             rs2296139                                                                             CCTGAGGCACCCCTAGGATA                                                                           TAGCCTCAGACCTCAGCACA 
                                                                          rs2228059                                                                             CTCAAGGAGCAGTTGGCTGT                                                                          GTATAAAGCTGCCTTGTGCCG 
                                                                          rs3136618                                                                            CTCAGTGAGCTACCCTGCTTG                                                                         GCTGTGAAGAGCTGACCTTGA 
                                                                          rs2296135                                                                             TGTCCATGTGTGCAGAGCAG                                                                         AGAAGAGGTGCAAGGAAGCG 

 

PCR: Polymerase chain reaction.



distribution was expressed as x±s, Student's T test was 
used for the comparison of 2 sample means and F test 
was used for the comparison of multiple sample means. 
Gene frequency was calculated by gene counting 
method and genotype distribution was analyzed by chi-
square test for detection of Hardy-Weinberg equilibrium. 
Genotype and allele frequency were compared between 
groups using chi-square test and OR value and 95% CI 
were calculated. P<0.05 was considered statistically 
significant. 

Results 
Three genotypes of Runx2 and IL-15RA can be detected 
in all 102 healthy Han Chinese and 104 healthy 

Mongolian people. Chi-square test was used for 
comparison of genotypes and allele frequency of these 
loci, there was no statistically significant difference as 
shown in Table-2. 

Chi-square test was used to compare the genotype and 
allele frequency distribution of RUNX2 and IL15RA loci 
between OPLL patients of Han nationality and healthy 
Han nationality. The results showed that the genotype 
AA, AC and CC of rs1321075 loci in 102 cases of healthy 
Han nationality and 99 cases of OPLL patients of Han 
nationality had significant differences (P<0.05) 
statistically. The OR value (95%CI) was 4.311 
(1.533,12.122), 0.108 (0.049,0.238) and 3.000 
(1.665,5.406), respectively. The result of comparison in 
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Table-2: Statistical association between loci and OPLL status in healthy Han and healthy Mongolian. 
 
Gene                   SNP ID                   Genotypes and alleles           Healthy Han (n=102)          Healthy Mongolian (n=104)              x2                   P Value                      OR (95% CI) 
 
RUNX2              rs1321075                                     AA                                                5 (4.9%)                                               8 (7.7%)                                  0.678                   0.410                  0.619 (0.195, 1.958) 
                                                                                      AC                                             49 (48.0%)                                          46 (44.2%)                               0.301                   0.584                  1.166 (0.674, 2.017) 
                                                                                      CC                                              48 (47.1%)                                          50 (48.1%)                               0.021                   0.884                  0.960 (0.556, 1.659) 
                                                                                    A: C                                                59: 145                                                  62: 146                                   0.039                   0.843                  0.958 (0.627, 1.464) 
                          rs12333172                                     CC                                              64 (62.7%)                                          62 (59.6%)                               0.212                   0.645                  1.141 (0.651, 1.999) 
                                                                                      CT                                              37 (36.3%)                                          40 (38.5%)                               0.105                   0.746                  0.911 (0.518, 1.602) 
                                                                                      TT                                                1 (1.0%)                                               2 (1.9%)                                  0.319                   0.527                  0.505 (0.045, 5.657) 
                                                                                     C: T                                                165: 39                                                  164: 44                                   0.265                   0.606                  1.135 (0.701, 1.838) 
                             rs967588                                       CC                                              50 (49.0%)                                            52 (50%)                                 0.020                   0.888                  0.962 (0.557, 1.660) 
                                                                                      CT                                              42 (41.2%)                                          44 (42.3%)                               0.027                   0.869                  0.955 (0.549, 1.661) 
                                                                                      TT                                               10 (9.8%)                                              8 (7.7%)                                  0.288                   0.592                  1.304 (0.493, 3.450) 
                                                                                     C: T                                                142: 62                                                  148: 60                                   0.118                   0.731                  0.929 (0.608, 1.418) 
                          rs16873379                                     CC                                                5 (4.9%)                                               8 (7.7%)                                  0.678                   0.410                  0.619 (0.195, 1.958) 
                                                                                      CT                                              32 (31.4%)                                          30 (28.8%)                               0.156                   0.693                  1.128 (0.622, 2.046) 
                                                                                      TT                                              65 (63.7%)                                          66 (63.5%)                               0.002                   0.969                  1.011 (0.573, 1.784) 
                                                                                     C: T                                                 65: 42                                                    66: 46                                    0.075                   0.784                  1.079 (0.628, 1.852) 
                           rs3749863                                      CC                                              16 (15.7%)                                          17 (16.3%)                               0.017                   0.897                  0.952 (0.452, 2.005) 
                                                                                      AC                                             58 (56.9%)                                          57 (54.8%)                               0.088                   0.766                  1.087 (0.627, 1.884) 
                                                                                     AA                                             28 (27.4%)                                          30 (28.9%)                               0.050                   0.824                  0.933 (0.508, 1.713) 
                                                                                    A: C                                                114: 90                                                  117: 91                                   0.006                   0.940                  0.985 (0.668, 1.454) 
IL15RA              rs2296139                                     AG                                             38 (37.3%)                                          38 (36.5%)                               0.011                   0.915                  1.031 (0.586, 1.816) 
                                                                                     AA                                             29 (28.4%)                                          30 (28.9%)                               0.004                   0.948                  0.098 (0.563, 1.793) 
                                                                                     GG                                             35 (34.3%)                                          36 (34.6%)                               0.002                   0.964                  0.987 (0.555, 1.753) 
                                                                                    A: G                                                96: 108                                                  98: 110                                   0.000                   0.991                  0.998 (0.678, 1.469) 
                           rs2228059                                      AC                                             42 (41.2%)                                          46 (44.2%)                               0.196                   0.668                  0.883 (0.508, 1.534) 
                                                                                     AA                                             47 (46.1%)                                          44 (42.3%)                               0.297                   0.586                  1.165 (0.672, 2.020) 
                                                                                      CC                                              13 (12.7%)                                          14 (13.5%)                               0.023                   0.879                  0.939 (0.418, 2.110) 
                                                                                    A: C                                                136: 68                                                  134: 74                                   0.230                   0.632                  1.104 (0.735, 1.659) 
                           rs3136618                                     AG                                             46 (45.1%)                                          48 (46.2%)                               0.023                   0.879                  0.958 (0.554, 1.658) 
                                                                                     AA                                             11 (10.8%)                                          12 (11.5%)                               0.030                   0.864                  0.927 (0.389, 2.207) 
                                                                                     GG                                             45 (44.1%)                                          44 (42.3%)                               0.069                   0.793                  1.077 (0.620, 1.869) 
                                                                                    A: G                                                68: 136                                                  72: 136                                   0.075                   0.784                  0.944 (0.628, 1.420) 
                           rs2296135                                      AC                                             37 (35.5%)                                          40 (38.5%)                               0.105                   0.746                  0.911 (0.518, 1.602) 
                                                                                     AA                                             55 (53.9%)                                          53 (51.0%)                               0.181                   0.671                  1.126 (0.652, 1.946) 
                                                                                      CC                                               10 (9.6%)                                            11 (10.5%)                               0.034                   0.855                  0.919 (0.372, 2.268) 
                                                                                    A: C                                                147: 57                                                  146: 62                                   0.175                   0.676                  1.095 (0.715, 1.677)



genotype CC, TT of rs12333172 showed significant 
differences (P<0.05), the OR value (95%CI) was 
0.559(0.318,0.981), 1.793(1.020,3.151), respectively. For 
rs2296139, significant differences (P<0.05) was detected 
only in genotype AA and the OR value (95%CI) was 
0.485(0.244,0.964). There was no significant difference 
detected in genotype or allele frequency of other loci 
(Table-3). 

The rs1321075 loci of RUNX2 and IL15RA in OPLL 
patients of Han nationality and healthy Han nationality 
were also performed for chi-square test to compare 
genotype and allele frequency distribution. Results 
showed the OR value (95% CI) of allele C was 0.623 

(0.395, 0.981) and had significant difference. The 
comparison results of genotype and allele frequency of 
rs16873379 showed that the difference between CT and 
TT was statistically significant (P<0.05). The OR value 
(95%CI) was 2.677 (1.498, 4.783) and 0.279 (0.156, 0.499), 
respectively. The OR value (95%CI) of allele C was 
2.481(1.608,3.827). The comparison of genotype and 
allele frequency of rs2296139 showed that the 
difference of AA genotype was statistically significant 
(P<0.05), and the OR value (95%ci) was 0.446 
(0.223,0.893). However, there was no statistically 
significant difference (p>.05) in genotype and allele 
frequency of other loci between the two groups, these 
results were shown in Table-4. 
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Table-3: Statistical association between loci and OPLL status in healthy and Patient Han. 
 
Gene                   SNP ID                   Genotypes and alleles           Healthy Han (n=102)                   Patient Han (n=99)                        x2                   P Value                      OR (95% CI) 
 
RUNX2              rs1321075                                     AA                                                5 (4.9%)                                             18 (18.2%)                               8.743                   0.003                 4.311 (1.533, 12.122) 
                                                                                      AC                                             49 (48.0%)                                             9 (9.1%)                                 37.123                  0.000                  0.108 (0.049, 0.238) 
                                                                                      CC                                              48 (47.1%)                                          72 (72.7%)                              13.758                  0.000                  3.000 (1.665, 5.406) 
                                                                                    A: C                                                59: 145                                                  45: 153                                   2.010                   0.156                  0.723 (0.461, 1.133) 
                          rs12333172                                     CC                                              64 (62.7%)                                          48 (48.5%)                               4.141                   0.042                  0.559 (0.318, 0.981) 
                                                                                      CT                                              37 (36.3%)                                          50 (50.5%)                               4.144                   0.042                  1.793 (1.020, 3.151) 
                                                                                      TT                                                1 (1.0%)                                               1 (1.0%)                                  0.000                   0.983                 1.031 (0.064, 16.707) 
                                                                                     C: T                                                165: 39                                                  146: 52                                   2.929                   0.087                  0.664 (0.414, 1.063) 
                             rs967588                                       CC                                              50 (49.0%)                                          52 (52.5%)                               0.247                   0.619                  1.151 (0.662, 2.001) 
                                                                                      CT                                              42 (41.2%)                                          38 (38.4%)                               0.164                   0.686                  0.890 (0.506, 1.566) 
                                                                                      TT                                               10 (9.8%)                                              9 (9.1%)                                  0.030                   0.863                  0.920 (0.357, 2.370) 
                                                                                     C: T                                                142: 62                                                  142: 56                                   0.216                   0.642                  1.107 (0.720, 1.701) 
                          rs16873379                                     CC                                                5 (4.9%)                                               4 (4.0%)                                  0.087                   0.768                  0.817 (0.213, 3.135) 
                                                                                      CT                                              32 (31.4%)                                          28 (28.3%)                               0.229                   0.632                  0.863 (0.471, 1.580) 
                                                                                      TT                                              65 (63.7%)                                          67 (67.7%)                               0.348                   0.555                  1.192 (0.665, 2.136) 
                                                                                     C: T                                                 65: 42                                                   36: 162                                   0.372                   0.542                  0.857 (0.522, 1.407) 
                           rs3749863                                      CC                                              16 (15.7%)                                          15 (15.2%)                               0.011                   0.916                  0.960 (0.446, 2.064) 
                                                                                      AC                                             58 (56.9%)                                          54 (54.5%)                               0.109                   0.741                  0.910 (0.522, 1.589) 
                                                                                     AA                                             28 (27.4%)                                          30 (30.3%)                               0.199                   0.655                  1.149 (0.624, 2.116) 
                                                                                    A: C                                                114: 90                                                  114: 84                                   0.117                   0.732                  1.071 (0.722, 1.590) 
IL15RA              rs2296139                                     AG                                             38 (37.3%)                                          46 (46.5%)                               1.752                   0.186                  1.462 (0.832, 2.567) 
                                                                                     AA                                             29 (28.4%)                                          16 (16.2%)                               4.353                   0.037                  0.485 (0.244, 0.964) 
                                                                                     GG                                             35 (34.3%)                                          37 (37.3%)                               0.205                   0.651                  1.142 (0.642, 2.034) 
                                                                                    A: G                                                96: 108                                                  78: 120                                   2.405                   0.121                  0.731 (0.492, 1.087) 
                           rs2228059                                      AC                                             42 (41.2%)                                          40 (40.4%)                               0.012                   0.911                  0.969 (0.552, 1.700) 
                                                                                     AA                                             47 (46.1%)                                          45 (45.5%)                               0.008                   0.929                  0.975 (0.560, 1.699) 
                                                                                      CC                                              13 (12.7%)                                          14 (14.1%)                               0.084                   0.772                  1.128 (0.501, 2.538) 
                                                                                    A: C                                                136: 68                                                  130: 68                                   0.046                   0.831                  0.956 (0.632, 1.445) 
                           rs3136618                                     AG                                             46 (45.1%)                                          40 (40.4%)                               0.452                   0.501                  0.825 (0.472, 1.444) 
                                                                                     AA                                             11 (10.8%)                                          14 (14,1%)                               0.520                   0.471                  1.363 (0.586, 3.166) 
                                                                                     GG                                             45 (44.1%)                                          45 (45.5%)                               0.036                   0.849                  1.056 (0.605, 1.841) 
                                                                                    A: G                                                68: 136                                                  68: 130                                   0.046                   0.831                  1.046 (0.692, 1.582) 
                           rs2296135                                      AC                                             37 (35.5%)                                          32 (32.3%)                               0.348                   0.555                  0.839 (0.468, 1.504) 
                                                                                     AA                                             55 (53.9%)                                          58 (58.6%)                               0.444                   0.505                  1.209 (0.692, 2.112) 
                                                                                      CC                                               10 (9.6%)                                              9 (9.1%)                                  0.030                   0.863                  0.920 (0.357, 2.370) 
                                                                                    A: C                                                147: 57                                                  148: 50                                   0.327                   0.542                  1.148 (0.737, 1.788) 



Discussion 
OPLL is a common disease in Japanese and Asians. The 
prevalence rate is 1.9% to 4.3% in Japanese, 3.6% in Korea 
and 2.8% in Taiwan Chinese while the prevalence rate is only 
0.12% in White people from North America.5,6 Li's study 
showed prevalence of OPLL in Northern Chinese to be 0.44-
8.92%.7 The prevalence of OPLL in the immediate and other 
relatives of cervical vertebra OPLL patients in Japanese is 
23% and 22% respectively in 1981, and in the general 
population the rate is only 3.7%.8 These results manifest that 
cervical OPLL may be an inherited disease. In the 
investigated population, the racial segregation rate in 
siblings is 0.26, which is greater than 0.25, the theoretical 
maximum of recessive characteristics. Therefore, OPLL was 
speculated as a dominant genetic disease. Terayama's9 

investigation of 347 families of OPLL patients with a total of 
1030 family members showed that the parents of patients 
with radiological manifestations of OPLL accounted for 
26.5%, and 28.89% were in siblings, which was consistent 
with characteristics of autosomal dominant genes. In 2003, 
Tanaka et al.10 performed the whole-genome scan of 142 
Japanese OPLL patients and the results showed that 1p, 6p, 
11q, 14q, 16q and 21q might be the susceptibility gene 
region of OPLL, and the microsatellite marker D21S1903 
located at 21q22-3 had a strong correlation with OPLL. At 
present, the suspected susceptibility genes of OPLL included 
11 a2 (COL11A2) collagen, collagen 6 A1 (COL6A1) and 
extracellular focal nucleic acid phosphatase/ 
phosphodiesterase 1 (ENPP1), BMP - 2 (BMP-2), leptin 
receptor, transforming growth factor β (TGF-β), human 
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Table-4. Statistical association between loci and OPLL status in healthy and patient Mongolian. 
 
Gene                   SNP ID                   Genotypes and alleles                  Patient (n=98)                             Healthy (n=104)                           x2                   P Value                      OR (95% CI) 
 
RUNX2              rs1321075                                     AA                                                3 (3.1%)                                               8 (7.7%)                                  2.102                   0.147                  0.379 (0.098, 1.472) 
                                                                                      AC                                             35 (35.7%)                                          46 (44.2%)                               1.524                   0.217                  0.700 (0.398, 1.234) 
                                                                                      CC                                              60 (61.2%)                                          50 (48.1%)                               3.517                   0.061                  1.705 (0.975, 2.984) 
                                                                                    A: C                                                41: 155                                                  62: 146                                   4.198                   0.040                  0.623 (0.395, 0.981) 
                          rs12333172                                     CC                                              69 (70.4%)                                          62 (59.6%)                               2.578                   0.108                  1.612 (0.898, 2.892) 
                                                                                      CT                                              28 (28.6%)                                          40 (38.5%)                               2.210                   0.137                  0.640 (0.355, 1.155) 
                                                                                      TT                                                1 (1.0%)                                               2 (1.9%)                                  0.281                   0.596                  0.526 (0.047, 5.892) 
                                                                                     C: T                                                166: 30                                                  164: 44                                   2.306                   0.129                  1.485 (0.890, 2.477) 
                             rs967588                                       CC                                              40 (40.8%)                                            52 (50%)                                 1.716                   0.190                  0.690 (0.395, 1.203) 
                                                                                      CT                                              43 (43.9%)                                          44 (42.3%)                               0.051                   0.822                  1.066 (0.611, 1.861) 
                                                                                      TT                                              15 (15.3%)                                             8 (7.7%)                                  2.899                   0.089                  2.169 (0.876, 5.371) 
                                                                                     C: T                                                123: 73                                                  148: 60                                   3.223                   0.073                  0.683 (0.450, 1.036) 
                          rs16873379                                     CC                                              15 (15.3%)                                             8 (7.7%)                                  2.899                   0.089                  2.169 (0.876, 5.371) 
                                                                                      CT                                              51 (52.0%)                                          30 (28.8%)                              11.301                  0.001                  2.677 (1.498, 4.783) 
                                                                                      TT                                              32 (32.7%)                                          66 (63.5%)                              19.173                  0.000                  0.279 (0.156, 0.499) 
                                                                                     C: T                                                81: 115                                                  46: 162                                  17.279                  0.000                  2.481 (1.608, 3.827) 
                           rs3749863                                      CC                                              15 (15.3%)                                          17 (16.3%)                               0.041                   0.840                  0.925 (0.434, 1.971) 
                                                                                      AC                                             52 (53.1%)                                          57 (54.8%)                               0.062                   0.803                  0.932 (0.536, 1.621) 
                                                                                     AA                                             31 (31.6%)                                          30 (28.9%)                               0.186                   0.666                  1.141 (0.626, 2.082) 
                                                                                    A: C                                                114: 82                                                  117: 91                                   0.151                   0.698                  1.081 (0.729, 1.604) 
IL15RA              rs2296139                                     AG                                             47 (48.0%)                                          38 (36.5%)                               2.700                   0.100                  1.601 (0.912, 2.809) 
                                                                                     AA                                             15 (15.3%)                                          30 (28.9%)                               5.342                   0.021                  0.446 (0.223, 0.893) 
                                                                                     GG                                             36 (36.7%)                                          36 (34.6%)                               0.099                   0.753                  1.097 (0.616, 1.951) 
                                                                                    A: G                                                77: 119                                                  98: 110                                   2.519                   0.112                  0.726 (0.489, 1.078) 
                           rs2228059                                      AC                                             42 (42.9%)                                          46 (44.2%)                               0.039                   0.844                  0.946 (0.542, 1.650) 
                                                                                     AA                                             45 (45.9%)                                          44 (42.3%)                               0.267                   0.605                  1.158 (0.664, 2.019) 
                                                                                      CC                                              11 (11.2%)                                          14 (13.5%)                               0.233                   0.629                  0.813 (0.350, 1.888) 
                                                                                    A: C                                                132: 64                                                  134: 74                                   0.384                   0.536                  1.139 (0.754, 1.720) 
                           rs3136618                                     AG                                             45 (45.9%)                                          48 (46.2%)                               0.001                   0.937                  0.991 (0.569, 1.723) 
                                                                                     AA                                             12 (12.2%)                                          12 (11.5%)                               0.024                   0.877                  1.070 (0.456, 2.509) 
                                                                                     GG                                             41 (41.8%)                                          44 (42.3%)                               0.005                   0.946                  0.981 (0.561, 1.715) 
                                                                                    A: G                                                69: 127                                                  72: 136                                   0.015                   0.901                  1.026 (0.682, 1.545) 
                           rs2296135                                      AC                                             42 (42.9%)                                          40 (38.5%)                               0.404                   0.525                  1.200 (0.684, 2.106) 
                                                                                     AA                                             48 (49.0%)                                          53 (51.0%)                               0.079                   0.778                  0.924 (0.532, 1.6040 
                                                                                      CC                                                8 (8.2%)                                             11 (10.5%)                               0.345                   0.557                  0.752 (0.289, 1.954) 
                                                                                    A: C                                                138: 58                                                  146: 62                                   0.002                   0.962                  1.010 (0.659, 1.549) 



leukocyte antigen (HLA), retinoic acid X receptor β (RXRβ), 
estrogen receptor, interleukin 1 (IL-1), Runt related 
transcription factor 2 (Runx2), angiogenin - 1 (angiopoietin-
1) and g-protein coupled with purine receptor P2Y 1 (P2RY1) 
et al.11 In 2016, Chen et al.12 detected 11 known pathogenic 
genes of OPLL by target gene sequencing, the results 
showed COL11A2 conferred to be an OPLL-related gene. 

Transcription factors in the Runx family participate in 
coordination of various processes of cell development, such 
as cell proliferation, differentiation, and lineage specific 
differentiation. The name of RUNX gene derived from the 
developmental regulatory gene runt, which was considered 
to be a key for early embryo segmentation. Transcription 
factors of the Runx included Runx1, Runx2 and Runx3. Runx2 
is a major regulator of bone development and plays a variety 
of roles in the regulation and differentiation of osteoblasts 
and chondrocytes lineages.13 In the soft tissue, mesenchymal 
stem cells (MSCs) differentiate into osteoblasts and formed 
bones, matured osteoblasts form osteocytes and bone finally, 
this process named intramembrane ossification. Runx2 is a 
specific transcription regulator for differentiation of 
mesenchymal stem cells into osteoblasts. The differentiation 
of cartilage is regulated by RUNX2 and RUNX3.13 Kishiya et 
al.14 detected expression of RUNX2 by DNA microarray, and 
the results showed RUNX2 gene expression were enhanced 
in patients with ligament ossification. In the ossified posterior 
longitudinal ligament cells cultured in vitro, RNAi was used to 
inhibit the expression of Runx gene, the results showed the 
expression of angiogenin-1 in ossified cells was significantly 
down-regulated, while the expression in normal cells showed 
no significant change. These results suggested that 
angiogenin-1 promoted the ectopic ossification of spinal 
ligaments. In Liu's15 study, the expression of COL6A1, Runx2, 
bmp-2 and VDR4 in 82 OPLL patients and 118 healthy people 
were detected, the results showed the RS1321075 and 
RS12333172 of Runx2 were strongly correlated with OPLL. 

Interleukin 15 (IL-15) is another important T-cell growth 
factor reported after IL-2, IL-15 has a wide range of biological 
activities and has been proved to play a unique role in some 
clinical diseases. The α subunit of IL-15 receptor (IL-15Rα) is 
part of the heterologous trimer of IL-15 receptor (IL-15Rαβγ). 
Involved in the composition of high specificity and affinity 
receptors, IL-15α can bind IL-15 with high affinity without 
the involvement of subunits β and γ. IL-15 α is beneficial to 
immune development and function, the high affinity with IL-
15 makes IL15Rα play an important role in signal 
transduction of IL-15. IL15RA is an important component of 
proinflammatory signal transduction, which is involved in 
various physiological and metabolic processes. The 
expressions of IL-15 and IL15RA increased dramatically in the 
mild inflammation caused by sports injuries,16 and also 

increased chronically in some pathological conditions such 
as rheumatoid arthritis, especially in the synovial fluid.17 
Petrovic-rackov et al.18 reported that expression of IL-15 in 
serum and synovial fluid in patients with osteoarthritis and 
rheumatoid arthritis were significantly higher than those in 
patients with osteoarthritis, and the expression of IL-15 is 
also associated with disease activity. Single nucleotide 
polymorphisms (SNPs) of the IL15RA gene are associated 
with bone mass.18 Emanuele Loro's19 study demonstrated 
that IL15RA was necessary to ensure effective combination 
of osteoblasts/ osteoclasts, which determined the 
phosphoric acid homeostasis and mineralization of 
osteoblasts, especially for mineralization of cortical bone. 

In 2011, Kim et al.20 first reported that the polymorphism 
of IL15RA (rs2228059, Asn182Thr) might be responsible 
for OPLL in Korean people by analyzing expression of 
IL15RA in 166 OPLL patients and 230 healthy controls. 
Guo et al.21 also demonstrated that the polymorphism of 
IL15RA (rs2228059, Asn182Thr) was a susceptibility factor 
for OPLL by comparing its expression in 235 Han OPLL 
patients and 250 Han healthy people. 

In this study, gene sequencing was used to detect 
polymorphism of Runx2 and IL15RA in 99 Han OPLL patients 
and 98 Mongolian OPLL patients in Inner Mongolia. The 
results showed that rs1321075 and rs2296139 sites were 
associated with occurrence OPLL in both Han and 
Mongolian patients.22,23 In Han people, the differences of AA, 
AC and CC genotypes of rs1321075 were statistically 
significant (P<0.05), and the OR values (95%CI) were 
4.311(1.533,12.122), 0.108 (0.049,0.238) and 3.000 
(1.665,5.406) in these genotypes, respectively. In Mongolian 
population, the OR value (95%CI) of allele A at rs1321075 was 
0.623 (0.395, 0.981), the difference was statistically 
significant.24,25 The difference of rs2296139 between Han 
nationality and Mongolian nationality was statistically 
significant (P<0.05), and the OR value (95%CI) was 0.485 
(0.244, 0.964) and 0.446 (0.223, 0.893), respectively. There 
were statistically significant differences in genotype CC and 
CT of rs12333172 in Han population (P<0.05), and the OR 
value (95%CI) of genotype CC and CT was 0.559 (0.318, 
0.981) and 1.793 (1.020, 3.151), respectively. The genotypes 
of rs16873379 in Mongolian population were compared and 
the difference between CT and TT genotypes was statistically 
significant (P<0.05). The OR value (95%CL) was 2.677 (1.498, 
4.783) and 0.279 (0.156,0.499), respectively. The OR value 
(95%ci) of allele C was 2.481 (1.608,3.827). No statistically 
significant difference (p>.05) were detected in genotype and 
allele frequency of other loci. 

Conclusions 
As a conclusion, the polymorphism of rs1321075 and 
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rs2296139 in Runx2 and IL15RA is related to occurrence of 
OPLL in Han and Mongolian people in Inner Mongolia, while 
the rs12333172 may be responsible for OPLL in only Han 
people in Inner Mongolia, and the rs16873379 may be 
related to OPLL in Mongolian population in Inner Mongolia. 
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