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Long non-coding RNA regulates bone metabolism via
Wnt/g-catenin signaling pathway
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Abstract: The balance of bone metabolism depends on the dynamic balance between bone formation and bone resorption.
Whnt/B-catenin signaling pathway is involved in the regulation of bone resorption and bone formation, and plays an important
role in maintaining the balance of bone metabolism. Recently, long non-coding RNA (IncRNA) is shown to play an essential
role in different process of bone metabolism. LncRNA can also regulate the balance of bone metabolism via Wnt/p-catenin
signaling pathway. Few studies report that INcRNA regulates bone metabolism via Wnt/B-catenin signaling pathway.
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Therefore, we summarize here the role of IncRNA in bone metabolism from the perspective of Wnt/B-catenin signaling
pathway. LncRNA indirectly regulates Wnt/B-catenin signaling pathway by targeting miRNAs as well as activating or
inhibiting Wnt/B-catenin signaling pathway via targeting the key molecules of Wnt/B-catenin signaling pathway, thus to
regulate bone metabolism. These findings provide new ideas and directions for the study of the mechanism whereby IncRNA

regulates bone metabolism.
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B A0 M 3 0B S il I T
W2 AT 22 [) F18) ) 285 A8 2 A e 4 O~ A8 178 S B
A SR 15 B TR AAE i S AE 45 B R
i R AEM D JRBESE B, Wnt/B-catenin {55
i (% RE % il Aok 45 B B R SE BT T 40 i (Bone
marrow mesenchymal stem cells, BMSCs) . A& 4H
i B B ML 5 5 4k 2 5 R AR R 1
EAE MR KB, KEEIES S RNA (Long
non-coding RNA, IncRNA) J7 1% 58 r i
#, X/ RNA (microRNAs, miRNAs) & 41
an o, PE A 3E G M IR RNA (Competing
endogenous RNA, ceRNA) [ miRNAs, L5
mMiRNASs 32 4125 4 mRNA 2 58T % b5 ik
(T, AN, INCRNA MBIl 1 Wit {553
255 MREYE. BAi X T IncRNA /&7
Wnt/B-catenin 15 53 % 95 B A QG £ A 45k fif
L, I, ARSCEELZER Wit/B-catenin {5 5
5 IncRNA 7EF AR P iR #E/E R LK IncRNA
i3 Wnt/B-catenin {5 53 % I 45 & A A 5G4k
B, A IncRNA 7E8 5% 12 8 KR 7 S ik
e AEAT

1 Wnt/-catenin fz 5 & 8 78 & Xt o
REEHR

Wts J&— 28w RS- IR BB R (1, TE40
MRS FE . 34 PR TSR A ) e e AR e R P
IR IS, Wnts ZR R, HETEAZ
LR 4 2L & B 19 F wint 2 1129 wint/B-catenin
WS FRCh & wnt 55 0E B,
Wnt/B-catenin {5 5@ &, p-catenin S F Y
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F5 %N T HaiiEshay Wit 2 115 40 i -
B4 R 132K (Frizzled) FVIK%5 BERR 2R 1132 14
M1 5/6 (Low density lipoprotein receptor
related proteins, LRP5/6) #4&Hf, Wnt/B-catenin
B HE, SEHRBEEREA
(Adenomatous polyposis coli, APC). Axin A it
& T 3B (Glycogen synthase kinase 3B, GSK3pB)
R S A A, Tl B-catenin BEER{L, 4
N B-catenin (17K F-Ft s JFE A4 AAZ 5 5 sk R
TCF 4G, #mash NI AL i 5% . 24 Wit
KHBE 5 Frizzled. LRP 5/6 454, Wnt/B-catenin
{55 3E BB Hl, APC. Axin & GSK3B 41/
AR B-catenin Bk, WEFR 1LY B-catenin
Yoz £k, RIGHCE AR

Wnt/B-catenin 5538 %18 11 1 BMSCs., i
B 200 L A R v 4 A A 2 L ) 3 % Ak
Iz 55 R IRE . £ WiBRANT,
BMSCs fE % 731k Sy U 20 L | I I 240 i S ke 2
Jfl. BMSCs [ Jil, & 4fi i 73 AL RE ) 10 35R vl R e
JREEFA G IR Z — . Wnt/p-catenin {55 F& RE S
JE¥E BMSCs 9431k, #7% Wnt/B-catenin {55l
B REMS T L Runt AHOCFE R F 2 (Runt
related transcription factor 2, Runx2) M B 45%
(Osteocalcin, OCN) 4 il & N T 09 2% ik i oF
BMSCs [ Ji & A sk, Gl il CCAAT/HE 38
T454 %M o (CCAAT/enhancer-binding protein
alpha, C/EBPa) “FAHOCHUE N F Ry Ris, il
BMSCs [ii i 1/ 41 43 AL 151,

TERUE A0, Wnt/B-catenin {55 3@ gt &
YR EEARE I . 0% Wit/p-catenin {5 5 IS fEE
i 2E /N BB B A B AR 48 M &2 MC3T3EL b
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Runx2 ., Bl ®s R (Alkaline phosphatase, ALP) .
[ B JE 0l (Collagen Type I Alpha 1, Collal).
OCN DL K HIE& KA H 4 (Bone morphogenetic
proteind, BMP4) ZF 8 ARk, dEmifedk g
B i 0 S 5 R AP R AT I B T S
B, IS EAALRNY T RERS E R g R ALP

OCN .Runx2 &% Osterix fX) mRNA /K-, 58 Wntl
Fl B-catenin (W& 3Rk, LB Wnt/B-catenin
S T AR R A A T B A N R
Fogs, B 40 i £ 4 Wint10b 356 5] i A /DS SRR
T v A = B R A R R N
H o T Wnt10b J A i 53 /) B R 30 R i S i/
PR T, IR RR AR, B 4 A
Wntl A m R /N B B e R R B ER, 52
B, R A M A5 A PE WintL R g A /DN BRI HE B
AR, A wntl R D g Bk
GEA N 25 BT kB TR B A 4 e,

LRP5 5L DAl B /) Bl B 1 - 40 2 R ke 2
LS B AR R P H7E 450 LRPS £ (K
R /N BRI SO B A AR LRPS
PRI/ N BB f SR, T LRPS RS54
PERRSR /N BRINR 1 B RUE R, 878 LRPS REfE
TER AR S SR R K P R g 4%
1 LRPS JE A m /N BRUTE 16 J 8 B - 4fy 1 B
TRBYREIR, BUE M A T LRP6 R AR/
FUNAE 4 RSB ah B s K. BB a4 1
£ LRP5/6 X R /) LU 25 B8 L B8 ™ o ) i
Fid R A2t i s R, A
P LRPS J [R Dy g Bk Ok 58 A0 4 3 308 T 1R

KN, HAE e -RYEM LR TR LR A 1
MK LRPS LRIy e Ak 58 A48 W 55 8 i 1k K
Ak 02 fE 4, Wnt/-catenin 55
R L LRPS S E A MU XA LSR5 51
I8 W T B RS IR 2 06 A 1] A g 1 P20
B 40 M RE R S o W i i AL & 1 (Sclerostin)

Sclerostin J& Wnt/B-catenin {55 g5 HTFI , ti SOST
FEH Gt , Ak SOST Fk[H T RE Bl Ik 2848 K 3 5L
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B Al 1 Al DA S R 18 M R R o 3 AR E (Van
Buchem %%)2%1, k41, B-catenin 768 40 i i
RYEEELEAEN, B ML A1 p-catenin JE A @
B/ B R A PR B B R . R AR IR G2
Foadd RAET-AEREAR , AN BT B o o S i o R
KWL R, MR R R R A B A R
$1'2Z% (Osteoprotegerin, OPG) byl /b fr 5 2 1)
il 200 RS 1 o e R A g i A 5,

Wnt/B-catenin {5553 it 2 15 1 B 40 i A
B, B Wnt/B-catenin {5 518 & B 1 T 9
WAk T 40Mu% 81 ¢l (Nuclear factor of activated
T cells cl, NFATcl) 3k, il B 4 i i 4
e D ON TR = 3 o A S 71 e S 1= N = 21 R ]
PRI i S5 B-catenin JE R e B /N BRUEL A B
21431k B 7 8 58 LR i B REIR P
i RS 20 L 45 12 LRP5/6 5 DR it s /) B ) ¢ B
A R S5 T L RE D RN IR IS, ELIRLRE
FEAE B R SRR O, IR BIF ST I 20 S 6
Y S e N R e 7 2 AR E SR sE T
Whnt/B-catenin {553 # 7E B ALV i 45 h A
R L

2 LncRNA 7 & 1% 4t o By 8 24 A

LncRNA [ 72 Z 50U R A= B AR Hd A
E—RRKERT 200 MEHMR (Nucleotide, nt)
FAE GRS RNA, 7EF0B 1% . 40 5] 3 2 40 i
e R R E EEAE N . RN RY,
INcRNA fEM%38 3 57 BMSCs., BE 4 i DL Kk
B 4 M S5 B L A 3 B e kT2 2 5 E A
AR DG (49 LE 2k AR PR 2 B8 78 BMP2 i
N BB E 58 T 40 (hBMSCs) [ B 2 AL
A, InNcRNA LOC100506178 353k Fif, itk
ik IncRNA LOC100506178 fEfi%4 5 BMSCs fY
ALP 75L& Runx2. Osterix 5 ALP ) mRNA
K, BeAh, EREHGEE BMP2 B4R R 1 R
E N A5 RE, 76755 hBMSCs 4 Jd ik ] %
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Bt 2, InNcRNA-1708 35 R, 3%
ik IncRNA-1708 BEBZFEML Runx2 S ALP %F4H5¢
E R ERER, KRR W BB B R AH 5C R TR
THyFi5, #2785 IncRNA-1708 A GEHI | hBMSCs
(RS LB, Zhang ZEESE R B, B RETFAG
A3 IncRNA UCAL 7K 238538 A Y 11.54
% o 16 0 20 2 FP KR IncRNA UCAL #gfg
4 Collal,Runx2 DL K HHrEE 1 (Osteopontin, OPN)
S T RE, BE BMP-2/(Smadl/5/8)
S, VA P R AN B 1 g S 44
TERCE M T, IncRNA 3% ¥ 35 & % /Y R4
1, 4 IncRNA AKO077216 78 B 21 i A Bl s 1o 72
th gk B, 13235 IncRNA AK077216 fEfS |14
c-Fos. NFATcl K CTSK ZEAH B Wi R 1y 3=
ik, U NIP45 Rk, (EdFfed aipasrfb, i
k2635 IncRNA AK077216 W 5 2 M f , STERG B
4B b [A B 3k #2355  IncRNA AK077216 K NIP45
BF, R AN AR B RE D055, $E7R IncRNA
AKO077216 fgfigiE it il NIP45 >k 1 iE NFATcl
FOE IR, 1T 0 SR T 2 T 2R R % S RE R
LncRNA Bmncr 6% -& 2 it b i 842 75 5 0t
ANTR], FEAE S A /) B B A MALIE P IR SR
HAERE A s b B FE p Rk B M N, bk
ik IncRNA Bmncr BE % ik /Dl By 4 i 25 5 40 ol
HA I EE S, K#E K IncRNA Bmncer 5 22 4
o X EEZE IR KB, IncRNA Bmner Bg #4110 il il B
AL Ak, T R TR A 1y R BT

TEF A, InNcRNA EEEAS/E N mIRNAS
FIFEIES T, X} miRNAs & 2R B, 0]
MIRNA S AH R PR 7350 WA R ) i 47 20981
W IncRNA AK131850 i i< 1 il % 15 21 it v 1
miR-93-5p 145% VEGFA 143 , 423k N fz 141 i
I A BT, LncRNA LOC100506178 figf i it
TR FFF miR-214-5p F i BMP2 [k, JEmifie
#E BMSCs &40 EB. Britt=z4h, IncRNA
AERS 5 mIRNAS 52 4 25 A 3 B G mRNA,
W/ mIRNA 5456 mRNA 45407 5, JFTi 2
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BUXT B A B R A . AR RRCE A F, IncRNA
MSR B8 1 F1 miR-152 354 PE45 & i & pa
(Tymosin B4, TMSB4), #1125 # & 1B 1k B IR 4%
RIS, INCRNA ZE-B 0 b & 4 85 A
YRR, BEAEIE L R 1 A O R R s Rl
K i s TR BT BUCE I, WRetgiE et 5
MIRNAS FHH B A FF Sz 00 B4 it A v 42 42

3 LncRNA i i¥ Wnt/p-catenin {z 5 & %
RERRHM

IR SCATIR, IncRNA Fil Wnt/p-catenin {55
e B b R A AR T
FIBFFE A B, IncRNA BEfZiE T Wnt/B-catenin {5
Al RS BMSCs M s E A it B 34 5 M Ak
T B A R PR3 VR . 40 IncRNA H19
8 LW B miR-141 & miR-22 7% Wnt/p-catenin
15510 B, ) 78 5 T 40 i i) AR A B
LncRNA H19 i G i i #8 [a] 41 1] T+ Dickkopf-4
(DKK4), #Iiil DKK4 f#&ik, {2if Wnt/B-catenin
S I RO A58 IncRNA H19 I i DKK4
feik, M wnt/B-catenin {5 SE E%, MR UK
40 & UMRL06 119 5 4 16 9. LncRNA
LINCO0707 HE i 1o 15 2 W [ miR-145 |- 3 LRP5
Bk, BTG Wnt/p-catenin {5 538 5%, HE i {E ik
BMSCs a4k, LncRNA HOTTIP REf 5
WD HE & 5 (WD repeat domain 5, WDR5) #f
HAERA, iRk B-catenin (4% SEIF IS Wit/B-catenin
{ES M, L3 A BMSCs (1540612,

— LRI IR IR R, BT R m A R
1B 22 IncRNA KCNQ1OT1 ik .35 T i,
£ hFOB1.19 A A H 4 e & i id 23K IncRNA
KCNQ1OT1 BEfSE % Wnt/p-catenin {55518 4% , fie
55401 = e I O T N o 1 I 2 O N R T (39 7
INcRNA KCNQ1OT1 Il 5 2 A 231, 141, IncRNA
KCNQ1OT1 iA figid 1k # [ 4 T B-catenin fig i2F 7]
7o 5 T A ) B A4k, B Wnt/B-catenin {5 5
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R, HEME PR B RS R M
7 & BMSCs 1, IncRNA HOTAIR ik FifF, 1F
K KL BMSCs H1{i£ 22k IncRNA HOTAIR #Ef% |3
ALP . OCN,OPN K B-catenin 25 & [N 7k,
T DKK1 fy3Rik, fe#k BMSCs [l si# a1k,

1M 5 2¢3% InNcRNA HOTAIR W 52 Ak, tah,

TE{K %1% IncRNA HOTAIR (94t # i Ff DKK1
T 1 fig 6% |l 55 H A2 s fE . DKK1 &
Wnt/B-catenin {5 5l B AU FEPUEE T, #2718 IncRNA
HOTAIR BEf% 18 15 Wnt/p-catenin {5 51 30 41 K
Fl BMSCs (5B MBS 6B 615 46, IncRNA
HOTAIR NS n1 4 F T miR-17-5p [ £z 4%
o-(1,2) 7 W B L B2 B 2 (Alpha-1,2 fucosyl
transferase 2 , FUT2) iy % 15, Mm@ 1
Wnit/B-catenin {5518 Bl FH n 3 o, A ik

% 1 LncRNA 77§ Wnt/g-catenin 15 5@ B 815 & 1% 5t

B AR T, e R kA AT 4
REAEEA A, K%KiA IncRNA HOTAIR fig
% 388 33 | Wnt/B-catenin {5 518 % 22 i 1 B RAE
Ry A L a5, A DV RS A MR T, R T 2R A
AR X B RFSEER B, IncRNA fig g it
Wnt/B-catenin {55 i A& 4% Xt At (%) 8 4 1
(£ 1), HFZRERKE TR SN EZEHT
Wnt/B-catenin {553 i b0 G F, S#F S
miRNAs A8 E A F [ 75 Wnt/B-catenin {5518
B, HX AR P 4R 22 8] ) 56 FR S A B ST AR
AN EAEFAATIE . tbAk, B H RS
Bom i /b H R AETEF RIS, HHCHLE]
W FEZ LA M SE T R =, I, IncRNA /&
Wnt/B-catenin {5 53 % 845 B4 QP-4 10 B A%
o R L H BRI A o SR A SR IR IE

Table 1 LncRNA regulates bone metabolism via Wnt/B-catenin signaling pathway

LncRNA Sample resources Targets Function References
miR-141| .
LncRNA H19 hMSCs miR-22, Osteogenesis? [39]
Femur from SD rats rat osteoblast/osteocyte- .
LncRNA H19 like cell line (UMR106) DKK4| Osteogenesis? [40]
LncRNA KCNQ10T1 mMSCs B-catenint Osteogenesist [44]
Tibia(human/rabbit) Cell proliferation?
LG R [ NERORIONL hFOB1.19 cell line; Cell apoptosis| [43]
serum from fracture patients Osteoblast
LncRNA DANCR MC3T3-E1 proliferation | [47]
osteoblast cell line Osteogenesis|
osteoblast
LncRNA TUG1 Osteaoblasts (SD rat) Proliferationt [48]
Osteogenesist
LncRNA LINC00707 hBMSCs miR-145] Osteogenesis? [41]
LncRNA HOTTIP hBMSCs WDR51 Osteogenesis? [42]
LncRNA HOTAIR Serum from osteoporotic patients BMSCs Osteogenesis| [49]
(human/rat)
Synovial
inflammation?
Synovial tissue from osteoarthritis Synoviocyte
IR A Oz rats synoviocytes (SD rat) proliferation 1 [45]
Synoviocyte
apoptosis|
Chondrocyte
. . " . apoptosist
LncRNA HOTAIR Cartilage tissues from osteoarthritis patients miR-17-5p| Chondrocyte [46]

and rats

proliferation |
Osteoarthritist

hMSCs: human mesenchymal stem cells; mMSCs: mouse mesenchymal stem cells; 1: promotion or up-regulation; |: inhibition

or down-regulation; -: no mention.
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4 REERE

7E B B, Wnt/B-catenin {5 5 38 # &
INCRNA & ¥ 25 B 2 PR VE H . BN TRR % 8 1
A4 BMSCs . i 20 M LA R B 4 i 45 -1 2 21
LA 3G 58 S oAb T 1z 2 5 B AR A DG B & D A2
Frl A MAE . LncRNA BB BLEEAE H TG
B R SO DR 2 55 0 L LA L R 4
W RE S o FE VR T miRNA (]2 45 40 5 A%
B BRI R F 9235 . W IncRNA REf% i
1t miRNA =% Wnt/B-catenin {555 #% b i 56 5
7, 0% a6l Wnt/p-catenin {5518 #%, HEI
SEHUO B R EE (B 1).

H il IncRNA 45 Wnt/B-catenin 15518 #%
A A AR DG 9 8, H 2 LIESE BMSCs
FE AL BB oA R A A S R At
AR SCHI TR B A e WL, e B AR 4% rh iy B 2

PR A i — 2P Bk o B AH OGS B R A
115 IncRNA 5 Wnt/B-catenin {5553 i 76 & 04
FH B A B AT FH B O 2R 3 T 1S A AR O 4 358 ) AT 5
PR, X B 2 L B 4 B P A P A R AL
WSt — R, XA —LH#/R IncRNA 37
i AR R /R AL At T8 i B9 1] o
AN, FHCHLEI 5T 32 LA M S50 32

T AR S 30 3 A S A 0 3 T 1 AR 5 S8 2 X 3h
HHA R MIER IncRNA K-, AUz D BOF 52 18
FH ShRNA 185 27 2 A 2 IncRNA (KRB 805
FkshWREAL, B INCRNA S5 4 25 DR Bl s /)N
SRR B L . FE SR 2Lyt o, S Tk —
LIE IncRNA 45 Wnt/B-catenin {5 5 i 45
B A PR ARSI BARDCHL], INcRNA IRk K&
1o 22 I8 Bl WAL 3 7 AR AH DG 5T o Bl 2
K R R ) H 5038 K8 f, IncRNA G541
B /N BRPEAH S A5 1 iy FH o ik — 2838 e Ak o

LncRNA KCNQIOT1

| LncRNA H19

| LncRNA TUGT |

‘ LncRNA HOTTP

LncRNA LINC00707 | !
[ LWDRS
B-cateni}l

miR-145]

LncRNA HOTAIR| ™ J

\—¢ Wnt/B-catenin?

L _)L

Mesenchymal stem cell

] ‘l\\,q
miR-141] DKK4| ‘
miR-22]

Osteoblast

8
X

\

LncRNA DANCR

—

- ! y e

Osteocyte

1 LncRNA +5 Wnt/g-catenin 5 SBBIAERE DU REE
Fig. 1 The model for regulating effects of INCRNA on osteogenesis via Wnt/p-catenin signaling pathway.
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