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Abstract: Osteoporosis is a common degenerative disease in the elderly. The aging of the social structure makes the onset of
osteoporosis more extensive in the population. It has a high risk of fractures and a hazardous consequence. Osteoporosis is a
systemic skeletal system disease characterized by decreased bone strength and increased risk of fracture. It is influenced by age, sex,
sex hormone levels in the body, genetics, environment, and other factors. In recent years, with the development of genetic
technology, the correlation research between genetic factors and osteoporosis also gradually increases. One of the hot spots is
epigenetics. Epigenetics includes DNA methylation, histone modification, miRNA, chromatin remodeling, which is different from
the traditional Mendel’ s law by changing the DNA sequence. This paper elaborates the research status of osteoporosis and
epigenetics, aiming at revealing the pathogenesis of osteoporosis in epigenetics.
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NEMEKFEERTMEL, AHFERI, KE 45 %
DIGHEFRE NS EERNEHE TR, BRHERE
RN, A EEEFRHES TES FHEA LK
60 ~64 BH FIELENE RAMERERE ZEH
me . B HALE T BIAHRRA, KEREK
ERPESEHBEENEY SEBUVMX, KE
DAERR B &2, RIEFEYMEEX BB & RE
WEMEAKEREEEMNEN.

EER, N TFTEREMMAREBEERE, WAL
SBEXEEEEMMTRIES , ExtELETF
MR BN, HEEARD BRIEREN LSRR
RTBEHE . BEERERNERTE 60%
~80% "', fBE X R i 45 3 TR AT BT a8 B9 %
BEERBEEEEIRE, MERFLSEBHERRF M
Wi 18 1t REL 32 i ¢ 0 5 I s L IX RO BR R S5 20
X R BIES LIRS —FR WL
( Epigenetics)

ML SRR R B Waddinglon 7£
1942 R b R BEFRNEHRTEDERE
PLE By 2= A, ) 20 HE42 70 SEAR L R
Holliday 1A 4 28 W38 1% 2 & BF 5T 3 DNA /55 25 4L Bir
BT RENENRAEL T  XEBMARLELE
NAREEE

B E “ R 2" B B LR TEMK
AT, XXM G RMBEZERS=ETERKE W,
HAr, BFRAH, XML S M. OMmE .
ZRARERFHBEEFBUHOXRE" , RERHK,
RMB LT B A AT DNA Fr 51 3078 5t 68 5 i 2
HFEAW TS LR, G5 DNA B 4
BEHBM LaREBMB/DN RNA (miRNA) % H
WIHBNAEEAN T BN EETUR %
T

ALEM DNA B4k 4 & A& .miRNA =
M HESZRRMBESBEREMIENRR,

1 DNA HEW4 5B FEGRARE

DNA B KAk (DNA methylation) 32 24 H B R
fnEl DNA 43+ E@— 72, W 230 9 4 B N
DNA R FEREEREEMISHFR (CpG) =
BB R s (C) £,

DNA HEALW R it 2. DNA B REE B A
( DNA methyltransferase , DNMT) ¥ S-Ig H F 5 & &8
LR AT DNA WEDHREEME S5 A kR
F b, R S-HEMEELE(5-mC) . REMEALZ R N

B DNA H E ¥ 8 4A . DNMTI . DNMT3A . DNMT3B
1 DNMT3L, H 4 DNMT1 . DNMT3A ,DNMT3B £ #
AL PP B AL OB AT, T DNMT3L 3 258 5 g Ak H
AERMAIEERZER . E%EY+H, DNA F
BT 0 R NIRE B BRHER L.
BB =MRE

e # WA+ ,CpG R4EHF BRI AL, DNA XX
) 5-CpG-3" & 3’ -GpC-5" il C LR 2
o CpG & (CpG island) & R E R W HALE CpG fr
ALK CpG #8 , KIS 8 1E T 85 B I 0 e SR il
WANMSHERKEZ T4, DNA R EAH
Fe5IE DNA W KI7E =4 454 2040 FHAG R &
BB ¥ R B F (TFs, 44 E2F, CREB, AP2,
cMyc/Myn NF-kB.cMyb F1 ETS %)) DNA & &7
NSRRI,

fE 1k A (Sclerostin, SOST) F EE B A 1
HHWHET, BB AR ERE,SOST HARZE
LEIRBEEREARE "o X LA B X BB
REBSOST HAMERL RO S ~MARETEE
A SARCER " o SOST £ Rkl % £ Z FIH R
FRWE MEEUREREFRIER, TARARE
Bl SOST &k N77 12 i J3 3h X F15h B 1 1 BEE P A
CpG BH£ KX, HESN B F 1 My DNA B EAL B
MEEMESFR(REHAR) WP EABREST
HHMM, FERS,CpC SR BMAEBELES R
A FX,SOST EREFRFREBE LA, BR
SOST #HE B EAAM T HBRAFTAREELIESD
BEEER",

BHRE B 75 i T 40 M4 ( Mesenchymal stem cells,
MSCs) X BN B R R T4 M. BN1E I E
ARMERHETFESR, S E KT VAR
%, KBEEFESE T MSCs & i, 1 H
DNA HBALMEIR S- A M HF5 T DNA B B AL Xt
MSCs BB ML W, ERESLBERITAH S-A
HH 4038 MSCs 24 /i, LA A LB R BT B 42
LI RREE B 4 KK F & DNA B L8 i iy
B, TERFEPEAKE E AW T Ao EEREE
FH DIxS I W BB MiK-F 2, K S-E M
WAL ¥ j5 , DIx5 2 H A “ CpGisland shore” 4t H B 1k
KA,

B B 5 (alkaline phosphatase, ALP) K28
—HM, mME—4AR M. BRE XAA AKPL,
AKP2 (AKP3, AKP4, AKP5 5 AKP6 X F [6] oh B .
HisE 1.2, 6 fhifysk 8 iFAE, 5 3 Mok B &40,
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BAMPEETRELBAM, T S5 #NEK A /NG
BT LRGN R A Wi
TR B B IR A , LS PR B R PR R K
AR R R, BTRR R, AR A
HHME ALP H3 ¥ X HA MK B DNA B B4
& ATE ALP Bl F X 2RF B4, 5 & ALP 5 3)
TRER P ML, RY DNA FRARETHH ALP
R ERE"

2 HERBHSERERE

BREPEZEMHMEALERKRSET ,DNA L
Qe o R B BRI E A B RE/IME, B
MEMEE N N\RENAEAURESER FH
DNA, Hifid DNA ¥/ M SRE R, E/ARK
HEANZ=ZH#4HmE ABA TENEERFE—
MEEREE, XRAMEARE, “AEAFD”
RPN EE A E A RE ERFEREN
e (e r XA PR OB BRI 2K
1k .SUMO { ADP-B ¥ B4k AW E L SR ER 71
%) ATIE A B 45 5, 2 8 H b 19 2B 3 R
HPEEERIESN I T EENRE, EEH
REAEHBEROE R, WA LKL NEH, BFH
B HEHREERTHN, R ERAT T AERLA
REMR MBS AE, FEAT THARGIGEDE
EFEEEMEMAT . 25ABABHHEEIEA4
3 H H B % # B (histone methyl transferase, HMT) |
H 2 H Z Bi ¥ 2 B (histone acetyl transferase , HAT)
HE B ¥ B8 (histone kinase) MIAEHZ E{L B8
(histone ubiquitylase) %

HEOBWS DNA R REAZRUFLEEED
HIXR, GRS TP EM DNA R REZW
#+F MeCP2 (melhyl-CpG binding protein 2) , B) ¥ 3t
1k CpG A5 E A, 5HE H % 2 Bk 4k & (hislone
deaceLylase , HDAC) X FF— 1 E &Y+ . DNA H
EUATERRX AT ECBRAZBIRETHN
KF,MeCP2 W] 41 1 4 i 8 A 4Kt HDAC B 2 N 3%
e SR

FHAKBRZFZINEFHE, EEHF «B ZA&E
A F ( RANK) B H %K (RANKL) . B R %
(OPG) RGE M EHE B HARE N X BFETHEEE,
H5HRHMEENERD,

HERAXHEAE Jnjd3 $HEXE, B 5 miR-
146a WAL RI/E AT LIRSS S0TEHE T 40 M40 i Y
F (NFATcl ) By 1% ¥, i NFATel HL R % %

RANKL MIHA N K ZRESHES HESHEF L
i BB R B IR AR HERE B B 0 AL

KDM4B R —FEEH L P RMAE, AHRE
MHEE EWHILE KDM4B ZFRAEMBHRE
F (BMP) {55 RS yE#, 30T LUE T 5 DLX 2 HE
1 AT 412 B B 1) 0 R T 440 AR Ak, 48R R 4
7t KDM4B 58 RgimmEM %™, HEH X 2B
BMHRN SRS R E AEA RS MT
WA MRS

3 miRNA 58 RBHIE

miRNA 23E 47 7% 8 4% RNA, 2 K % 20 ~ 25
bp B ERFH/NDF RNA, S ZHEETERAY
0% miRNA ek - B B B4R <1, Bk g
Ml 53 mRNA % 5 MR E T AN X, 5] R
mRNA [ 5 2 3 i 5L B0 3%, i Xf 3t I kAT
FRREHE . RE miRNA BER ARG ECL K, E
HEBHY RNA A BN Aol Bh AEEE
BERM . ALK KNS T RNA f miRNA B
AR EZHEREY e,

miRNA #) 4 f06 2038 i Dicer 8§ ( B EE RNA %
— /) RNA U] B ) XF 37 & Y & Je R e a1
—FB MBS kR, KITRER, BHEHRTS
£ Dicer B i B8 2% 0T 410 i 9% & 40 M A S 00 B e
2,88 miRNA 75 5% B 40 M A L KB G 22 b &
BT ERESRERS,

AN A TSR ENE, T AER
e A, AL HI 9 FT RB ¥ K miRNA i #,
miRNA )R X F % . 5% miRNA EM N ERKES
EHERENTHER, BB HEADK SR
#C  fn miR-155 . miR-2117% 1 miR-214" F1 7]
TR — S 1 4 A 43 o 2 R 3R AR T AR i B
gL iR

XEHETE S %] DNA B LA Ll MSCs |8
LB RS R B BB AL, R AR, 38 i3 miRNA [ 37)
ST B~ , MSCs 9] B B 40 i 43 4k 3 B2, —
miRNA KX KPS mBMERME X, #
Wi MSC B . B/ PRERER, 7
BRHEAN K E S B P, miR-705 Mt ERL, 5 &
MSCs & A8 7 4k -4 1) 4T 8 , B A T 40 B i) B T
mEE S,

Indian hedgehog, Runx2, Osterix ( Osx) , LI & Wnt
ESEBEBE AT P REFRGES
HWEERK. \FREEFATFIEEEH
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(Sath2) & OSX F#f B9 ¥ B 47"’ , miR-23a ~27 a ~
242 E YA X 2 (SATB2 ) /4 67 [r] 38 485 3 41 AR
Hd#, Hassan MQ % & miR-29a ] miR-29¢ &
H5EY Wt 5§ S @RFMHEE SRR L,
# 2 ,Kapinas K % 1 iF 3£ miR -335 -5p #1 ] Dkkl
(Wnt {5 5@ B M FI ), B S Wne 5538 B 15
e A

NIER RZEB 4 L (hADSCs ) R B B ARE 134,
B2 R A, FN S SRR R TR —, b
LIRS LUK F 40 B8 4 B %, hADSCs
X E R MR A EEEZW, Lui ERFRE
BH ¥ [m] SMADI % % [H F#) miRNA-26a &3 hADSC
g,

R # M B (FAK) R S R BB &
HEFSHERH - XBIT, miR-138 7] M) #
FAK fy 235, LIS SR 2 B s Runx2 £ F 40 M 4>
IR EARTHEREREFHEF, £/ EKN miR-
2861 BEPIREXK T KA Runx2 EARZBD, B
BRZWH, SR,

4 #iE

FREWESEMBEFZNHXEHAETFEHE
TWHBHERTERIE, XIKHEHESE T HEEGR
ZHERGH/DRMZE S YER, LB E RRNE
BEUMHSBRFARAARAPRERAEAITH THARS A
BHEZBLR 3 mRNA RikKFE B ERE, B5
KMHERZ SBERATRE THRE ZBARE %
TR B RERNEERR> ", 55,4
A IRERR, 8 A T B R A IE AR A S A e R
BRI A F K 41 BMSCs 1 miR-26a B % ik,
KBE G AR B 40 BMSCs th miR-26a £ B
A%, &7~ BMSCs LB S LBE N TS B Rgi#n
ENEEFEN LR,

SZEIR, RUBENHEMESHLT . AR
R R A B BB B RS, H R ER B LR
AEEEB, MERERIAA miRNA FREL —4
miRNA LAl ML HH, — M EE B £ 4
miRNA P34, XX F it — 2 BB 530 5 8 i e 5 A
HRMHKE, Bl ,ES FLEYFNRHERE &
BARMZNA, RMBEFESBHERRH LR
B B a3 X T 5 A% 02 W KB 5 B RR T
TEREREEEENIEN.
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