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Correlation study of gene methylation of OPG, RANKL, and RANK in the cancellous bone
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Abstract: Objective To study the relationship among OPG, RANKL, and RANK gene methylation in the cancellous bone.
Methods
included. During the operations, the cancellous bone of the femoral neck was collected. The bone mineral density (BMD) of the
cancellous bone was detected. The methylation level of OPG, RANKL, and RANK gene was detected using methylated DNA

A total of 8 patients, who had total hip arthroplasty from November 2011 to March 2012 in our department, were

immunoprecipitation-quantitative PCR method ( MeDIP-gPCR ). The correlation analysis was also performed. Results The
average BMD of the cancellous bone was 0. 056g/ cm’. The average methylation level of OPG, RANKL, and RANK gene was
0.115% , 0.087% , and 0.079% , respectively. The methylation level of OPG gene was positively correlated with the mythylation
level of RANKL and RANK gene (r=0.952, P<0.01; r=0.976, P <0.01; respectively). But no correlation between the ratio
of OPG, RANKL gene and BMD of the cancellous bone was observed (P >0.01). Conclusion
methylation level OPG gene methy lation level is positively correlated with the mehtylation levels of RANKL gene and RANK gene.

In the cancellous bone, the

But there is no apparent relationship between the mehtylation levels of OPG and RANKL gene and BMD of the cancellous bone.
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FUFIN L DNA WIS 280 2 10 45 Pl o
PRI BRI B P DG S8 RTE <8 2R S5 5 2 9 Bl
PEIWESE . FRT, 72X ACH A BEFE  XF DNA
ST R 8L

B A O IR S0 22> 3 PR ) R BA AH DG 1
fU4% VDR, ESR,LRP,0PG, RANK,RANKL, COLIAI
H1 SOX6 45, ok HL L [R] 1) B35, 7 o) 45 B 1 #0520
FHOCEE R 180, W) 2 PR R VR AR, X B
AR R R] —E RIMER . AR IR 2L A
%) P LA RE W8 532 e o8 200 P AR 2R A ) A A
H3% P, Penolazzi ' Al Lv'"' % LM I B Z 1K «
(estrogen receptor o, Era) FEH NG F F 1955 5%
URSAEAEH AL, 5 B 0 B A A K R A s
WU FR, RFTEIE AL BT b5 4 T OPG |
RANK 1 RANKL J [H AL R B2 L ARG, AT
K HT DNA FH LAY Gpfie L TT0E S o i 345 Tl
I ( Methylated DNA immunoprecipitation-Real time
quantitative polymerase chain reaction, MeDIP-qPCR)
DI TER BEEAT N T B TRRY 8 fil ¥
(14 JBe 5 250 PN A 5B 34T OPG \RANK 1 RANKL %
AR BRI, I 23 A7 DA 1 5 DR Y A AR E 1Y
FAICE, 2D WSS B BB AN AE 5 L D T Ak 1Y
FHIPEFT T 5tk

1 #RFTFTE

1.1 Mk

SR BEBTAR, /N B BT 1gG #E 3K ( BioLabs
S1430S), % M f K ( EPICENTRE ), RNA fif A
(EPICENTRE) ,DI.2000 DNA Fric 4 ( Takara) ,PCR
177 & ( Superarray ) , #8775 Y A1 ( Diagenode ) , %5
ARG AL (Agilent) , HUIKAL (AL TR AE) , B6 2
PCR AL (AW THEARA A, PCR AL ( Applied
Biosystems)
1.2 FRACREFRAT

2011 4F 11 H 22012 4E3 H TRBHET AT
KATE B H 8 B, 4F N 42 ~78 & A%
66.7 %, 52 i, 26 B, BeBIEYTS 6, #E0
BT R2 G MHEEAR 1 HI(WERL), R
BRI K G BUB B SRS 20 1 om’ 145
SR, WRTRLE
1.3 WABTERAS % B E

i F XR-800 AU XU fE X £k % EAL (£ H
Norland 23 5] ) B 0/ IMASIN f2t 0 1A S T B A
HEHIE,

1 EphcEE
Table 1 Case record

e R P51 AR Jit SR
Case Number  Gender Age Diagnosis
! S 65 A e B A
Female Femoral neck fracture(R)
) T 8 L e T AT
Female Femoral neck fracture (L)
\ X ST
Female Hip arthritis(L)
4 5 53 e i SR AT
Male Femoral neck fracture (L)
5 kS 0 AHMFARKEAR
Female acetabular dysplasia(R)
6 kS 74 e e AT
Female Femoral neck fracture (L)
i BE SRR
% )
7 Mal 70 Avascular necrosis
ae of femoral head(R)
. o SRR BT
Female Femoral neck fracture (L)

1.4 A4 BN F LA A I

1.4.1 DNA $2Ht. BigH4H 25 mg, A FH Biopulverizer
TEVCR T e A 15 ml BLO A . AR
it K 1 RNase 1546, MASEAFR B0 1S DA, B
OB . VTRERAA 200 wL 47K % J5 1 DNA
WRE U5 pl T 2% It M BRI HL UK (BT 1),
—T0°CIRFFFEND

B1 A SR E A2 DNA 42U Pk &
Fig.1 Electrophoretogram of DNA isolated from the

cancellous bone of the femoral neck

1.4.2 MERALER BB S AR Bioruptor JH 2 FAY
T 1.5 ml Ep &b, B AL 5 DNA ¥ 76 B 21 30
ng/pL, AR 300 wl, #7 4 min, U5 pl F
2% BEEHEEECHLIK (8] 2) .

1.4.3 DNA VL3 (MeDIP) . B 250 pL DNA £EATN
A 60 wL IgG MEEREK ,4°C T HIRA) 4 FIRA) 1 h,
R g, RGN EETIA 8 wg S L
WEREPLIAR ,4°C T IR A1 DI E R, ImA/NRPT
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2 JBeE SUAFAURH 412 DNA B AR BES HL Pk
Fig.2  Electrophoretogram of DNA from the cancellous

bone of the femoral neck sheared by ultrasound.

TG WiER ,4°C TR IR A48 LI E  HBUA Y EDTA +
Tris + Triton X400 YE¥% IeGHUEDNA 5, Vst
JERCERESIEE b TR 10 min B2 RE TR 4 Bk g
FERE L 3 BV,

1.4.4 DNA Ziifk. [mBEBLY) MeDIP DNA Hfim A SE
TRFR R By S (T, I B 15 s, B0 10 min, 5%
L3, IA 5M 8 NaCl FIJC/K 28 8.0 5 3
B CESEVEDIUHE, XA 20 WL 4liKiFmitsE, H
Nanodrop il DNA ¥

1.4.5 5|4 R Primer 5. 0 3511 RT-PCR 94
519, ¥ 88 OPG [ IE [ U 171 51 915 50 43 518 F .
5’ GAGTCCGATCCAGCCAAGA3’ il R: 5’ GTACG
GCGGAAACTCACAG3’ . #"#% RANKL B 1F [ 1 5[]
SIMIFES 43 3R F.5° TCGCTGGGAAACAACACTG3’
FIR.5" GGGAAGGGAAAGGTAGATGC3, 414 RANK
B IE [0 A1 1) 51 4 7 8 4y B R F. 57 CCGTT
CCCGATACGATTTCT3’ #l R:5° GGCAAGCCCGCAGT
TCA3’ ,

1.4.6 Realtime PCR JZ I . K 45 pL 7 AL BES
DNA FEA I 20 pl. MeDIP DNA #fE A 43 5 it &
Realtime PCR S WK R, B3 KB IHERIES,
5000 rpm BEEE L, B9 pL IRAHNE] 384PCR
MO RS FLA, FRIMAXT R A 1wl DNA, K
3R 384-PCR #E T Realtime PCR {¥ I #k4T PCR
KN, 43l sk Ce e, 435I A Ciinput 1 CtMeDIP
TR,

1.5 HdscsE b

151 BOlheir Ko R 27 " BT AT, Sk
F g i PCR B AR SV IR RE YO 1 L, H LR
REEAF FIAE SR =21« Fd x 100%
Fd T PCR il MeDIP () DNA FEAKFA L

1.5.2 St

K SSPS B fF (13,0 i) #EAT 48204, ¥ME
VI x x5 TR, FHRME ST R H Spearman 43-# ( XU
Kig) , P <0.01 FnZERAGI4R L,

2 4R

2.1 ZHBHE BB BN T ERHEEN0.042 ~
0.066 g/cm’ , ¥I{EHH 0. 056 g/cm’
2.2 ZHBEA OPG KN H IAL R {E K
0.115% (0. 044 ~0.545% ) , RANK Fl RANKL A
F3E A Ry 512 0.087% (0.041 ~ 0.351% ) Fil
0.079% (0.038 ~1.657% ) (%2) .
Fz2 WAL DNA GEEUITE (MeDIP) AR LE R (% )
Table 2 The result of MeDIP (% )

o 1) 44 5

OPG RANK RANKL
Case Number
1 0. 441 0.351 1. 657
2 0. 138 0. 098 0.079
3 0. 545 0. 191 0.374
4 0.073 0. 047 0. 075
5 0. 058 0. 065 0. 068
6 0.197 0. 156 0. 250
7 0. 044 0. 041 0. 038
8 0. 092 0.075 0. 078

2.3 OPG FERFI RANK F A FH e Ak R 52 01 i) 1F A1
X(r=0.952,P <0.01),0PG 3£ [HFl RANKL #£[H
AL 5L W AEA S (r =0.976, P <0.01) , RANK
HI RANKL & R H AL 2 B S E A5 (r = 0. 976, P
<0.01), OPG £l RANKL J& [H H! 3Lk 3 44 LU (B K
1.053 £0. 201, 55 % B A B B A (P >
0.01),

3 he

OPG .RANK Fll RANKL 2 /25510 2 U4
KB E T, OPG 7] 5 RANKL 45 5145 4, 41 il ik
i 200 BRI AR 200 60 140 P TR S S 4 %) e M
FE5 TR M R T, DA T A A A S
Wk’ . RANK S RANKL 132 1K, — 3% 55 5t 4%
B T SR A0 M T AR 4T A, 3% A R 4
Jt, BEL 1 B 1 400 M O T O A K H A, A R R
e I, BFSE OPG . RANK Fil RANKL 2K 3
KR D E RS

ARHWF5EF FH MeDIP-qPCR H75 P70 BB 3 N A
B th A I ] OPG . RANK A1 RANKL 5& A 1 F 2t
fb., MeDIP J&2R 5 3 i ms ne iR 217 DNA



1074 FEE RIS 2014 459 45 20 %559 ] Chin J Osteoporos, September 2014, Vol 20, No.9

FAbL R B 4, vT LU I R EUT 3640 DNA F
BT CpG %5 FE B A H 3R AL IX 3k Fl DNA ¥k B
EARARTRAS B ARSI S A2 AT I e
BN A OPG 1 RANKL 2[4 F 34k K S 4%
Delgado "' 48 HY LSk Br 441 B0 FP AL KA, %
JETTREAATE AT I RIS R S5 R &R W ik — 2
X RAEAIG bR A HEA AN

AMGE K BB 30N FS B OPG Fil RANK
RANKL Z A H AU A AR i A DG, A 4
2R B X (P <0.01), BLgh 52 0 728 48 15
RANK F1 RANKL 3 X H 56 Ak 7K 1057 , OPG 2 1A
FA A K SRS TH 75, Delgado ' 75 41 21
21 | R T AE7E RANKL 1 OPG 5 K B KL 4k i) 9
% IFIESE 5-aza~dC AT LI 40 DNA [ F 4k,
%M RANKL £ OPG 3 K B 3£ 4k, fff RANKL Al
OPG Fiktahn, Frlh, OPG RANK I RANKL F[A
1) B A KT RE A A — 8 B B I S e 1 & K
- B A PR AR B R R, R4
I E - BB AA E B E T OPG  RANK AT RANKL
H KO B 28 AL AT B FNAH G 5E R 9 H R4k K P A
5 N HE— 2R A ST B BN IE (1) 22 W38t 15 2% &
AL —E R R X,

TEE R4, OPG . RANK F1 RANKL 22 []
FEE—E TR R . FEBJE OPG/RANKL HLfEXT
B AR 9 v A A B SR VR OB i A
TR A 0B RSOV E R /DN 5 AR/ Ry
S RRUTT A 40 1 53 B 22 ) R v 00 R R S
a0 HIE, OPG 7E RANKL {5258 % - M — 1
TR -, 7EH BB AAAE T, OPG/RANKL L
{EFA 5 R R, OPG &3k TR, RANKL ik B S35 i,
o150 B 2 L VR S PR D S 2 T B W St o
VEFIWI 58 ARS8 % OPG il RANKL 3
H AR LUAE AT T 4087, 5 BB bR AR (1)1 %%
FEAE I B A A S TE (P >0.01) , #27R81% H(E 1T fig
XFE RS E R AE . SR e kit 7
T2 B Z R0 R ZE IR, BT 2L OPG Fil RANKL JE A
LA 23R 1) A AN — 2 5 A1 1 B8 7K ST 19 L {E 6
B, TSR OPG/RANKL & 419 Heff , A Bk
TS R W AR S O

AHIF 5 2R FH 2 WA8E 15 2 1) 5 V6 6k N A 2 21
OPG .RANK Hl RANKL 3 R 17 T 414 58,
E— R DNA B AL e B AR /R 4T T 36
fith, PP IR Y PR3k 32 2 BRI 3 SRR 1 A
T Z AR 2 FE R, BT L DNA HE R 07

AR AR I T 2T IR A S SR RAEA SRR AT
FERIE
[ &2 % x & ]
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