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Original Article

Association of Estrogen Receptor 2(ESR 2) Gene
Polymorphisms with Ossification of the Posterior
Longitudinal Ligament of the Spine

Ki Tack Kim, M.D., Sang Hun Lee, M.D., Yoon Ho Kwack, M.D.*,
Fon Seok Son, M.D.", Kyoung Jun Park, M.D., Duk Hyun Kim, M.D.,

Department of Orthopedic Surgery, Kyung Hee University, Kangdong Hospital, Seoul, Korea
Department of Orthopedic Su:?gery) Bumin Hospital, Seoul, Korea™
Department of medicine, Graduate School, Kyung Hee University"

Study Design: Genetic screening of the estrogen receptor 2 (ESR2) genes in patients with ossification of the posterior longitudinal
ligament (OPLL).

Objective: We studied the relationships between ESR2 gene polymorphisms and OPLL to understand the pathophysiology of OPLL.
Summary of Literature Review: The OPLL has a strong genetic component. Several familial surveys and human leukocyte antigen
(HLA) haplotype studies reveal that genetic background is an important component in the occurrence of OPLL and a large number of
gene analysis studies were utilized to clarify the susceptible gene for OPLL, including COL11A2, BMP-2, TNF-a, NPPS, leptin receptor,
transforming growth factor (TGF)-B, Retinoic X receptor, ER, IL-1, PTH, and VDR have been performed.

Materials and Method: Genomic deoxyribonucleic acid (DNA) samples obtained from 164 patients (93 men and 71 women) with OPLL
and 219 control subjects, without the disease (105 men and 114 women) were amplified by polymerase chain reaction, and polymorphism
genotypes were determined by the restriction endonuclease digestion. The distribution of genotypes was compared between the patients
with the disease and the control subjects.

Results: The polymorphism of ESR2 [rs1256049, exon6, Val328Val, p=0.018, odd ratio (OR)=2.41, 95 confidence interval (Cl}=1.15-5.02 in
the recessive model] only showed statistically significant association between the control and the OPLL groups. The rest SNPs of ESR2
did not show any significant differences between the control and the OPLL groups.

Conclusions: Estrogen receptor 2 (ESR2) gene polymorphisms (rs 1256049) was associated with OPLL. In future studies, we will perform
target SNP chip between OPLL and candidate gene.
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Table 1. Characteristics of Study Subjects (ESR2)

Patients with OPLL (n=164)

Controls (n=219)

Age (years, mean +S.D.) 60.70+10.91 59.28+14.13
Sex distribution (n, male : female) 93:71 105:114
Involved number of spines 2.43+1.38
Type of OPLL (n)

Continuous 24

Segmental 29

Mixed 22

Localized 89
Associated conditions (n)

DISH 4

oYL 32

Myelopathy 33
TOPLL: Ossification of posterior longitudinal ligament
tDISH: Diffuse idiopathic skeletal hyperostosis
TOYL: Ossification yellow ligament
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Table 2. Case-Control Association Study of ESR 2 gene in Patients with OPLL

SNP Genotype  Control OPLL Codominant Dominant Recessive
(Locus) n (%) n (%) OR(95%Cl) P OR(9B%Cl) P OR(95% CI) P
rs1256049 G/G 116(50.7) 76(46.3)

(exonB, Val328Val) A/G 100(43.7) 68(41.5) 1.32(0.96-1.81) 0.085 1.20(0.80-1.79) 0.380 41(1.15-5.02) 0.018
A/A 13(5.7) 20(12.2)
rs928554 A/A 100(43.7) 79(48.2)
(exon9,3UTR) A/G 103(45) 68(41.5) 0.87(0.64-1.18) 0.380 0.81(0.54-1.21) 0.300 0.92(0.48-1.77) 0.810
G/G 26(11.3) 17(10.4)
rs1255998 C/C 72(31.4) 46(28.1)
(exon9,3UTR) C/G 107(46.7) 75(45.7) 1.15(0.88-1.52) 0.310 1.16(0.75-1.81) 0.510 1.28(0.80-2.05) 0.300
G/G 50(21.8) 43(26.2)

TOPLL: Ossification of posterior longitudinal ligament
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ESR2 estrogen receptor 2 (ER beta) [ Homo sapiens ]
Gene ID: 2100, updated on 7-Dec-2010

|~/ Summary 2|(2
Official Symbol  ESR2 provided by HGNG
Official Full Name  estrogen receptor 2 (ER beta) provided by HGNC
Primary source  HGNC:3468
Seerelated EnsemblENSG00000140009; HPRD:03390; MIM601663
Genetype protein coding
RefSeq status REVIEWED
Organism Homo sapiens
Lineage Eukaryota; Metazoa; Chordata, Craniata; \ ; Eutel : lia; Eutheria; E toglires; Primates; ¢ ini; Catarrhini,
Hominidae; Homo
Alsoknown as Erb; ESRB; ESTRB; NR3A2; ER-BETA; ESR-BETA; ESR2
Summary This gene encodes a member of the family of estrogen and superfamity of ptor transcription The gene product
contains an N-terminal DNA binding and C-t | ligand binding domain and is localized to the nucleus, cytoplasm, and mitochondria.
Upon binding to 17beta-estradiol or related ligands, the ded in forms homo- or hetero-dimers that interact with specific DNA sequences to
activate transcription. Some isoforms dominantly inhibit the activity of other estrogen receptor family members. Several alternatively spliced transcript
variants of this gene have been described, but the full-length nature of some of these variants has not been fully characterized. [provided by RefSeq]
TEX2IPIR
03377711 8 TERTETRITE
i !!ll i
!II! !I!I R
L[] !!II S R
!lll !I !I FHINM,
IIH | ” lll FIINP_
mi i e
i i} dve_on
ESR2 IS > = > > > > >
NM_001040276.1§ - > > > 11 > 1 > > » | > —»—3
1312561208 376605010 ] B 15785519860 80118089 L] .
NP_001035366.1] | > — >4 t—»—} > b—>—1
BI191815% 78851986 31120176268 334624200
NM_001040275.1} > 1 > —> e p—r—f > t—>—8
NP_001035365.1] | > =>4 ===t > EREE S |
sI191818 3788519064 1120176269 334624204
NM_001437 2} > 11! > et —1} >
NP_001428.1] | > 1 > 1> » | > 1
si191818% 3788519868 31120176268 334624204
|~/ Genomic context a2
ch 14,1 lon: 14q23.2 See ESR2 in MapViewer
Chromosome 14 - NC_000014.8
[ee275153p [ee926725 )
RP$28P1 &
SYNE2 TEX21P <
LOC10050624S -
WTHFOR s

Fig.1. Summary, genomic regions, transcripts, and products of ESR 2 gene
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