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Abstract

BACKGROUND: Histone demethylase has been shown to promote osteoblast differentiation. However, little is reported on the association
between postmenopausal osteoporosis and histone demethylase and estrogen receptor.

OBJECTIVE: To study the changes in the histone demethylase jumonji domain-containing protein 2 (JMJD2) family expression in patients
with postmenopausal osteoporosis, and its correlation with estrogen receptor.

METHODS: Postmenopausal patients with hip osteoarthritis undergoing total hip arthroplasty, aged 50-70 years, were enrolled, including 15
postmenopausal osteoporosis patients (experimental group) and 15 patients with no postmenopausal osteoporosis (control group). During the
arthroplasty, the cancellous bone specimens from the femoral neck were collected. Then, the expression levels of IMID2A, IMJD 2B,
estrogen receptor a and estrogen receptor B were detected by real-time quantitative PCR, and western blot assay.

RESULTS AND CONCLUSION: Compared with the control group, the relative expression of IMID2A, JIMJD2B, estrogen receptor a and
estrogen receptor B in the experimental group were significantly decreased (P < 0.01). IMID2A and JMJD2B were positively correlated with
estrogen receptor a and estrogen receptor 8 (P < 0.01). These findings indicate that there is a decrease in the expression levels of IMID2A
and JMJD2B in postmenopausal osteoporosis patients. The decreased JMJD2A and JMJD2B expression is closely related to the decrease of
estrogen receptor a and estrogen receptor 3. Thereafter, JMJD2 may be involved in the pathogenesis of postmenopausal osteoporosis.
Subject headings: Osteoporosis, Postmenopausal; Histone Demethylases; Receptors, Estrogen; Tissue Engineering
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0 3l Introduction

Y28 Ji T R AAE A& AL i O 53 2 e 1 08 5 S
FKOT BRAR S 25 B 009 S IR (0 — Tl 4 B pEAR T o T
BFF 5 2 I E Vi 2% 30 1o 1 40 B b %) E 38 35 52 44 (estrogen
receptor, ER)/M T E AR, 2k WERaSERBM
FAY, S TR AR KR 1, EE DR & AL
REIEP . Lotk da e Jm vk MER KT NI, MEI 32 1
ARG, Dhaemol, om0 42 515
GRS R B E IS WIS R LA I Lot 2% 2
JA BT H ALK T (70.59%) i 3% i T 20 3 4o M (26.67%),
JA 21 DNAFT AR HIE R 2 2 AR 0 B kL, JEim 52
W RS ke Rk 4 A

ZHE 11 A M B AT vh A B B A 1 T 227 X
oy MR AL R IR R SO L BRI TER A
J« DNAfE 52 4547 5P, U Bl 4R 1 10 PR AR Ak
& PR RS IE M, HBE X AL R AT
JL& A1 B 1 2 H 3 1L 2(Jumoniji domain-containning
histone demethylase 2, JMID2)RI &I, 1 AN IRE
2 AR AT DU 2 B T A A A A T s, AR B
FR RS AAG  A7 AE B AG AN 25 SRR I B 28 T i ek 7, [
IR 3 o ) 245 U 5 0T i DR ik BT T AN [ R AR R AR
K E T,

BTIBORYE ALy SR T VAR = NI N R A NI = kA
PRAS, LA A 52 A A A B 2 TSR AK B IMID2 KK iR
(IMID2A. IMJID2B). UM% Z A (ERa. ERB)RIAK T
M2E 5, JFERWENTZ B A, A AR E 5 B i
FARE ST — 20 N AL BT P4 28 B JTusi i 32 i 8
(1 S % o
4922

1 X&#A3%  Subjects and methods
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1.3 % EF2014410 H £220154E6 H M B=zh K
5 — B = e B HISCTA 1R R DG i D AT AR
B W A 2 5 Lok R 3041 . AR W R i EIMEDILINK
O\ ) XCREX T 2 B 80 P8 A A 0 %, AR (i
RVER FUGAME IS VAT ) (20114 R) VR A5G 12 Wb v,
43 9 B 1 411540 (6 B 4L (TR >-1.0) Rl R iAo 41 15
B (S0 20 ) (T <-2.5)0 iZBEFTIRL) M s 25 K22 5
Mg A R A A, I AN ZRE 8 E D
T A R A

At OFIE50-70% ;. @t AL, (541
UL OFF S CHETRISIHTIEHE) (20074F )M 1
WO R R ISWbRdE; OFF S CsURTER U AT 12
WRTEHE) (20114E )M H 40 28 i i ST A 14 Wbt o

FEERERAE: OATTEMAARHER . @4 I HO N L
BN BRI A B Dhe A4 @G FEHRIR DI Re
TURE SRR ST 2 85T 5 R I 4k R MR AR R
@ K TR N S ©4F A IR T ResE e B AR 25
W o F5E U AT R LA .
1.4 ## MAGNET Total RNA Kit(Solar 2 7 ) ;
PrimeScript™ RT Master Mix(TaKaRa 2 # )
SYBR®Premix Ex Taq™ Il (TakaRa #]); PCRE|4)# it
FeA (g e RE L 2 W] ); IMID2A. IMID2B—$t(CST
A7]); ERa. ERB—Ji(Santa’s l); M FIRBGRH & (L
HE = R AT); BCA 9K M 2 ik 77 & (Thermo 2
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7]); Simple Westernik 71| £ 2 (Protein Simple A 7);
King FisherDuo4: H 3 i 2k 4l AL 32 T4 (Thermo A #]);
T100™ Thermal Cycler(BIO-RAD 2 ); CFX96™RT-
PCRAX. %Y 3 1 H1 Yk 1X (BIO-RAD 2y &) 4= i K Wi b
1% (Thermo % #]); ChemiDoc™ MP ¥t IR B % & 4
(BIO-RAD 2 #); Simon4: H 3h & [ i £ I8 9 i1 R 48
(Protein Simple/A ).
15 Fik
151 FAHLRARE WO B #HA IR IR
R R B STARAA T B NVRAF A, JF S R A7
NN A RED, s 5E-80 CUKFIRAE# M, LI
FHEYEERN .
1.5.2 9ISz HPCREIIMID2A. JIMID2B. ERa
FIErBIIE R ik

FRALEE: Fi1E-80 CUKHH VR A7 K B 41 ZURE
50 mg, MIHEER WA A TR, TR 4141,
HARE SR AR AR IIAR] 5471 mL Trizol
1.5 mLKBHEPEH, B R EWIT: ik E
5min, 12 000xg, 4 ‘CE.05 min, FUE; IIA200 uL
f0i, RO PHL5s; ZiREHES min, 12 000%xg, 4 CTH
315 min, RO E3E EH S 0EH . ZEMAGNET Total
RNA Kitis 7] %5 1t B 500 pL [3i, 250 pLy i, 20 pl
HEERIOABNIANALT, HARFLKIKIMAMPWZE i, RW2
GEPs INFESERR S, R INREBURON G R AL S0 IE
17, 2130 min5is47 450, RAHRIU S RNA. HUERNA
2 L4 KEEbR 260, 280 nmAbE 6B, it
5 RNAFE i Ageo/ Ao LUAEL, LB 23k 76 1.85-2.0, J1H]
¢ B U T R KA ) RNA ) e 3 Pk

FLapAEE DUSRNAJHERR, 4% PrimeScript ™ RT
Master Mixi 7 & Ui W 15 e % 3% .cDNA. M Genebank
SREGEER 741, i g s e 2 A 7 % F Primer Premier
5.0 it & PCRS 14, LhB-actinsh W2, 51741,
F1. WBHESYBR®Premix Ex Taq I1 A4 i i 5% FH %
L PCRY 4 [ N AR P EAT A . 3 FHCFX96™ RT-PCR
AT 296 )6 8 B PCRY 4 J B, Jx WAk R 25 pL:
SYBR®Premix Ex Taq1112.5 L, L. Fi5I4%1 uL,
BitficDNA 2.5 pLLAj 2551 7K8 pL. PCRI MV 41
95 CHiEMk30s, 95 CAEM5s, 60 C 30s, JL40/4MF
o AR AR AR v il £ S H AR S DRURN 2 IS R 1 %
F T 100% HAH )50 g 22 /5% LA A, H IS DR AH
XL 2 YA
1.5.3 Western blotfJIJIMID2A. JMJID2B. ERafERB
HAMRE

FRALLFE: F5-80 CUKFEIRAZIE LS bR AT, 75
WA TR ARG, RS S ARG SR E A
FEdh, HHIBCAILIE B FIIRIE, 38T -20 CUKAfHRAT
%M.
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SEag 5B & AR AL ARYE Simple Westernid 71 &
PARAEVIIEAT, K — P NS B-actinfiiiA 1%L | S0k,
P RS IR SRR A5 g/, Nk & S SR
JOMA384GFLER T, ERESERUS, 7ESimon4: H 3l E )l
RIET R G I AR R /e EALIEAT, PLEs A3l
FRFE A BEIRS . PUAIEE G, L5 h)a, Plasiafrd;
W, AREER. g HERYEGraph view | [fPeaks %%
HH PR ORI BUERTH R R RIS .

1.6 EEZIRIEA SR R ALE A Z1Hh IMID2A,
JMJID2B. EROHIERB# k% 5.

1.7 %itFoM  KHISPSS 17.048 tH A AL B o, it
HER DAxasRoR, LA WSRO REAL K ARG
Iy HrR I PearsonAH G E 3 M1k, P < 0.054 2 547 ik 5 1

2 %R Results

21 BL5HHEHH ANEEIEFAZRF 156, B R
AN 2 A 1501, KL R Joivk, 30%1 ARk N 4
RorHr.

2.2 FUAARKFHA ARG TR B . BT
TR R R 22 5 G 3 P SU(P > 0.05); SIEG 2 i
Wi B R TEMK AR, ERARFEERELEP <
0.01), W.¥%&2.

2.3 stRAA=52320 IMID2A. IMID2B. ERoA=ERBA&
k£ 7 9O6SENE B PCR K& Western blot# il 45 5 &
7N, LI IMID2A. IMID2B. EROFIERBZ L K F- K
TR, WA ZERTEEEE P H< 0.01). %t
SERT E RPCRATINSE T4 2 L3R 3; Western blotf il 45 4
WL, goilai i N FkL.

2.4 ARXMHSH  Pearsonf It HT 4 R R, HEHAR
F1IIMID2A. JMID2B mRNAZ i HERAFMERB mMRNAZ
KRB IEA SR ({47 4 0.764, 0.741, 0.8, 0.885,
P#J<0.01); JMID2A. JMID2BZE ik SEROHFIERBH
A R 2 IR AH S (rfi 4 1) 24 0.837, 0.775, 0.893,
0.892, P#J<0.01).

3 i1i¢ Discussion

B G AARE A DU SV % B R, T f 3L A &
BT RS S8 IR R I A, TR L S i L
IR, TN B3 I AR A R 1) A, L4
KA Je e A R IFHLRIEAT T KR, HHhb)
HLA G A 43 W ),

Y1 AL R L h EE s e —, X
FEDRIZIA )5 B ke e, R BR AR R I H3EL
HA I R AR IR iR L, X AHS I &R FF 3 B i
I, HK4. K9, K27. K36HIHAM K202 /5 J4) Al 4 F 4
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F1 FATRAEFEE PCROERIIVFFIRKE
Table 1 Primer sequence and length for real-time quantitative
PCR

IR BERSEATRIT51(5-3) S (bp)
JMJID2A F:TCC CAC CCT ATC CAAATG TAC C 200
R:TTG ATAACT CGTTGCCGTTTCT
JMJID2B F:AGAAAC GCA GGT GTT CCAGA 142
R:GCT CAG GGT TGT ACC CGAAGA
ERa F:GGG AAG TAT GGC TAT GGAATC TG 158
R:TGG CTG GACACATATAGT CGTT
ERB F:TTC AAAGAG GGATGC TCACTT C 81
R: CCT TCA CAC GAC CAGACT CC
B-actin F:TGG CAC CCAGCA CAATGAA 186

R:CTAAGT CAT AGT CCG CCTAGAAGCA

3 WALHEER PCRENFHLAH mRNA BYHEXTFRIEKT (xLs)
Table 3 Relative mRNA expression levels in bones detected using
real-time quantitative PCR

2 MREFMTWHERLEBLR (xts, n=15)
Table 2 Comparison of baseline data between two groups

iH X 41 I t P i
R (S 59.73+4.83 61.4+4.39 -0.99 0.331
& i(cm) 158.2+5.28 155.4+4.09 1.62 0.116
B (kg) 60.93+7.38 57.67+5.46 1.38 0.179
5 B % (kg/m?) 24.40£3.25 23.88+2.06 0.53 0.6

e 0 8 1 (glom?) 1.05+0.09 0.71+0.06 11.35  0.000
BT AH -0.29+0.57 -3.06+0.43 15.11  0.000

RiE: &R, WASZRENER. S5, AR, ARz xR
WEMERE X (P > 0.05), R HUE®HEK T %A BRI (P <0.01).

% 4 Western blot #I BB hFE R RIEKE (x%s)
Table 4 Protein expression levels in bones detected by western
blot assay

B R HEZH LI t e P {H g XA S AH t{H Pl

JMID2A 1.01#0.10 0.73+0.11 7.22 0.000 IJMID2A 366.87+20.01 289.93+18.87 10.83 0.000
JMID2B 1.02+0.16 0.42+0.13 11.08 0.000 JMID2B 603.27+32.51 363.00+26.23 22.28 0.000
ERa 1.01£0.17 0.49+0.09 10.72 0.000 ERa 668.93+56.33 444.53+42 60 12.31 0.000
ERB 1.01£0.14 0.38+0.11 13.52 0.000 ERB 412.73+42.27 264.93+30.13 11.03 0.000

FE: 2%, W42 E IMID2A. JMID2B. ERa. ERB mRNA #ik#
R RFEEEN(P $#<0.01).

9] 9]
3 3
& @
- o o Z' a % %
=} S a
M, (x10%) 2 &2 3 g M(x10) @ O = G 2=
180 180
W JMID2A ™ mip28
116 116
90 90
66 - 66
B-actin B-actin
—— —_——

40. 40 .

i &R, Pidlzits IMID2A. JMID2B. ERa. ERB KL ZE R
HBEEE X P #<0.01).

9] .
£ 2
g o % % 3 [aN o
o -
ME0) @ O 2 52  yeaoy = & 2§92
180 —
150 [l 116 -
90
116 66
90 L e ERB
66 % Bm ERa B-actin
B-actin ol -
LB 40 .

2 R —

B 1 Western blot il 3Lig A0 BE4H IMID2A. JMID2B. ERa #1 ERB EA K
Figure 1 Protein expression levels of JMJD2A, JMJD2B, ERa and ER in the two groups detected by western blot assay
ElvE: OP: HEBAAAE: NOP: #iEW41&E I Blot Ladder: Ti#E I marker.

A6 4. AR FTH3 O A IR (1 H LAk 55 JE IR 1 3% A+
ORI 2H H FTH3 SR A 36 2 B AN 55 36 A it 2 IR 11 FH AL 5
FEDR BT AT 5% 4L AR FAHB S5 2700 Ht U Ie 1) R Ak L5 ] 9t
FEIRPUBR . XY R R EC R RTINS A %5
YA IH3ZE 7907 3 2 R 1) Y S 4k 5 B 1 E 6 9 2R 3% FTDNA
1B 547 B0 19,

Y 2 H IR UBEIMID 25 LK IR M B T8 3 &
AU 2 FIRAL AR S M G5 IImIC, % 45 i i 4
S5 BB AR OURH = B R4 IR0 2 1 e 11 2 H 3k,
M A 2 Th P o A0 25 00 (R F S E S 46 28 I
BRAAME (8 55 41 24P 4 R FAH3K O H3K 36/ A5 2 i A 31k
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RAN, TIMID2 & T LHH3KO. H3K36/17 4 2 1k
Ay I HLEAT B S A DR 1 1) 1 T80,

HHT, X TIMID2ME A KGR S 544 5 T
LR B AR R A SRR AR UL B R . DAL, R
FH 9% 56520 2 S PCRIZE FIWestern  blotyZ: 43 Ak B & 1F
W Y2 S B R 2 R A 2 2 IMID2A
IMID2B. EROFIERBH::MH A HKIL. 4R TR, hE
JE B A 41IMID2A. IMID2B. ERAFIERBZH A /K T4
B IR ALY R AR I8 R AH OC 1 4 B Kk BLIMID2A
IMID2B)# X HERa. ERBFRIAY R T IEAE, 4R
EATZ R AEAE T AL OCHR,  FLAH B R 2R 548
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HHUEIAT, HRT A28 . Berry 5 IR R 1,
IMJID2A HJ L ik 0% ER i A 22 7L IR e 40 Hu (10 38 5 .
KawazuZs P50 & 51, IMID2ARIIMID2BIE it 5 ERTE B
SEW, RIWERN H RN, EFLIRMR T, ERE
IEBHTE R 2 HLIMID2B I i ik . ShisPIRIGaughan
AEPAYEAT T RBUKIESY, RBLIMID2BIKR IEALZ FIER
FOMEBCE I, 7] LS H3IIKALT S AL EEMLL 245
G E A, VENERIILEGE N1 R, IMID2B
K ERMIEEN 5 TH3K9mMe3Z: Ak, 2 JFMLL2 )3
FIH3MIKARE S Ak, BINERMEFEER R IL, i k%
YEF . R, VR HEDIIMID2AFIIMID2B 1] fit 3 1o i 42 it
WFE-ERME Sl B A 1B AR, (R T — RS .

B, IRBEFR WA 1 & PR ERIMID2 v E S
5T Y4858 J5 1 GANRE IR R AL, 33Xk IR A% 24 )
FEPRIA A28 51 b Aa i R R LRI B At TR i S8 ik, 1
JMID2AFIIMID2B7E & A5 11 Th B AR 42 ALl v A B
ff, Ay S,

Byt Ea T MPEARFE—WBERFT=FA. JTMNFEHX
FERE LA LTSI AE IR AR E AT 04 B LK
FogtE,

1EZ Tl B TAEH TR £ 18 3 % —1FF TRk, #®
LBHESKR, H=. =. W, &. ~. LEEWBREY Tk, F
—. —HHF T RRELIT,

BELHF ZXFHZT “BRHAAF A4 (81373655). « T
A6 5 BAHHGT XA B (2013B021800226)” #9558, FiAAESH A,
2 3% LI EA Fo0 LFYLE A st B 5 SR BN R ey st o A
EEC

FIEIHEE XFH2INHREY, ERAATALFHRE 42,
RGN B AR,

FOEEEER: AR SR Rk A ARG LAL, oM AEZER,
XFEHRB L HASHELTETTEREFRIHEER L (F R
R F e B F0 B T G R R IEFEALY.

XEBEE: LFHMITOEEH LRI 5 Lkt & £HAT3K
F,

XEHF: XFE NG ERRFINT, FATIFBUAA LF
HeHTLITE.

1EZEHG: % —VEE ST R AR E 6946 P 1 L) s AT A Rda
TAE. BT H R RSB K . S (LT AR R )R AAE R
TIBA RIS 2 FAHE, THEZIHEE.

KB L FRRATRE L &R MEFBERALE T A%
WL,

TR R X R — B AR E, HB¥E (iRt FHTH
WY “F L - F AR ARR 7 K3 F3.07 L3, ESHI| AN
W, AHFRAIER LM A AT RIA LS. AT &, R
BEAFAERTR P IRaE. FTH. N, . 4760, k. BARMEZ
Lk, FAHZEL RG], ARG ASIER L TR AR.
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