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Regulation of long non-coding RNA in cartilage injury of osteoarthritis
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[ Abstract] Objective To summarize the regulatory effect of long non-coding RNA (IncRNA) on osteoarthritis
(OA) cartilage injury. Methods The molecular functions and mechanisms of IncRNA were introduced and its regulatory
effects on the pathological processes of OA were elaborated by referring to the relevant literature at domestic and abroad
in recent years. Results The pathological characteristics of OA are degeneration of articular cartilage and inflammation
of synovial tissue, but its etiology and pathological mechanism have not been clarified. IncRNA is a kind of heterogeneous
non-coding RNA, which plays a regulatory role in many inflammation-related diseases and exerts a wide range of
biological functions. IncRNA is a regulator involved in the pathogenesis of OA, and is abnormally expressed in OA
cartilage, leading to the degeneration of the extracellular matrix of cartilage. Conclusion At present, there have been
preliminary studies on the pathological effects of IncRNA in regulating OA and the biological functions of chondrocytes.
However, the pathogenesis of IncRNA and its regulatory network in OA and the way in which it regulates inflammatory

pathways are still unclear, and further exploration is needed.
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HEELE A AR BAR™ . Rk, H RiRFsE S
F OA MPIR Bl A IR YY, i —B4E T OA )
KA HLE L o EA P BRI &

K55 JE 4% RNA (long non-coding RNA,
IncRNA) 1ER—Z 2 kAR gmis RNA, HIEER A1)
B e & E At & b B E i, UER IncRNA
IR IR PR 5 B EEAIMEA . miRNA
YER—2E KN 20 ~ 23 DNEEHFR ARSI D RNA,
TEB FIECE FAVE TS OA B & i HL T 8 LA 6
H A #1838 1 M 18 miRNA 7E OA A& il B 3
YERSHLE, RIT i miRNA S0 [ FiE s T 2% 5%
A IncRNA, JFHIE T miRNA 1 IncRNA Z [f]
AR PERLEI 4. K4 IncRNA 7E OA B
ik BV, TERCE AL (extracellular matrix,
ECM) B il SCEVE DT AR OG0 #es i o8
b IXUE IncRNA FIRYTHE XS OA i 2 145
A B, (HIE IncRNA 75 OA S #4251k i
TR RER R, ARG BT A X
IncRNA WY EGHT AR, X AP 22 D Re FITE OA =
g R VR FAILEIES T BEA, S OA MYARYTH it
2%,

1 IncRNA B9 FIhae S1ERMF

IncRNA Y3 F DN REAE R WLt 15 | T s A 5
JE AR S R R s vh R A AR . Ham
FERAEC . AR TR ES SR L
T oy T AR A 1) A KR B
& BT IncRNA AWrgiiF5E & B, IncRNA #7311
FAPLEIBAW FEMZ AL, IncRNA 1970 F1EH
BLEIAT LAY Ry 428 D AERTES 507, il 5 ki
A 00 5 S P A M A RS SO, 20 TincRNA 3148,
A 2 (cyclooxygenase 2, COX2) | X YL i fR e I+
SIS (X inactive specific transcript, XIST) FlE):
ZFIAHFEIA 3 (materally expressed gene 3, MEG3)
5 @ ERBEST, W5 RNA-RNA K& A E
YERL, B mRNA FHM G 5%, 02k KSRy 1
5 (growth arrest-specific 5, GAS5) , HOXA it 5%
A (HOTTIP) I PTEN [A] {3 A 1 (PTENP1)
G @ERTIST, 55 RNA SR AEA1K
S 7 B R E BRI HOX ¥4 5% )w L RNA
(HOX antisense intergenic RNA, HOTAIR) . AJifi fif
TR OCHE SRAR 1 JEH (MALAT1) I GAS5 45
@ fERSZH5F, IncRNA J& 8 A AL 1 oo
6, AL ) SR Y o o AR A T Y L BB I AN SR
WL L5 4, W1 HOTAIR, T INK4 137 5 (1 )2 X
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Ikt RNA (antisense non-coding RNA in the INK4
locus, ANRIL) 557, £ I, 4K IncRNA [y 535-1F
FHAILHI AT LA EE R DL b 4 2, (H R A R AL AN
KTFARILAFTE, MEAREOCHE | B, 5 A
FZFPIR TG

2 IncRNA 7£ OA fRIEI B Py (EH

IncRNA 7 5% e 28 W PR 20 %) BE AR RRAE v 2
YEF, AR 2R 1 0T A A bt i S 3 iR o i rh
AR TR, O ZIEE R, 455 IncRNA i
AN FE TR RN OA BEUE ECE 4l i o fb Al
HUATIHTT . IncRNA 725 mRNA #65¢, 574
R OA s A M i3858 . P4 T A3 fk A
POl BUy
2.1 IncRNA 3f OA ¥ & 40 A Ay 250

R YA TR — B A M, SECE
LEMFITHRE B VIMI G . OA 1 T BAFAF 80 40 i
P15 R S 3l I BT PR IR . I AR SE &
I, IncRNA 7EFCEEFE T F i SRk Fndi by
B AN N R SRR T T R P AR AT
FRUESENR Z B (lipopolysaccharide, LPS) J&5 OA &
S RH DGR G SRE IR, 2R EE Y LPS AT LIFEIARS
5 3 HCE AN TG T AR, S B g T
Luo % "TfF 57 W 24 €6 F 2k 8 11 X RNA (mela-
notransferrin antisense RNA1, MFI2-AS1) & 577
o MRS, LR BGAE . A T ARAE R R
A5 WRSE B i B IncRNA MFI2-AS1, 4%
LPS 5 5 A 5CH 20 M4t 45 F1 ECM. A, DA 98l 2
OA HIBIRHEE . Cao "I LE R BoR, OA Hk
HH L FOXD2-4B LA [ 5 RNA 1 (FOXD2-
AS1) F4IH &I & D1 (cyclin D1, CCND1) ik
RGN, BATTAT LAE A # M) miR-206/CCND1 4
TEFE R A A A K, Xiao 255G MBS A IR, 15
OA & I AG 45 b5 vh MIR4435-2 15 32 Bk A
(MIR4435-2HG) W] T B, #0361 1 RCH 40 B Y 1
F. Hu % W5 R BAE OA FeE 414U, HOTAIR
TR KV 35, 30 ECM R AR 40 A
T-. Yang "W 5 & B IncRNA 5 4 72 3 15 4
(IncRNA-ROR) i i #4155 7 1 7~ 1a (hypoxia
inducible factor la, HIF-1a) 1 p53 U875 4% & 2 1)
TR AWE . AR, SR PiAEg S RNA
(differentiation antagonistic non-coding RNA,
DANCR) 7E OA ¥ ] |-, IncRNA DANCR
YERZEG NTETE RNA 7824 “orFilgan” | iEat i
B miR-557 P45 T WET R () 238, AMTIRAE OA
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kA B ik, fRZ IncRNA 78 OA 3l
MR R EEAE ], AT AR 4K fﬁiﬂ’ﬂi‘@jﬁﬂ]
HIAMUET, R OA $BE T ¥RIF I .
2.2 IncRNA 3f OA 3B ECM KIS

ECM AN i iy sz 48, halfE Ak
DR~ FH 200 B DX B B A, 0807 4 L AR 2SR
HHr. £ OA BEFH Y, IncRNA i i3 18 7 5L i
4 JEH HE (matrix metallo proteinase, MMP) J fi#
REZMEEE A (a disintegrin and metall-
oproteinase with thrombospondin motifs, ADAMTS)
kK S5 ECM BIRFR . Liu 5" HF5E £,
BF i H A IncRNA (IncRNA cartilage injury-
related, IncRNA-CIR) A 3@ i X MMP-13
ADAMTS5 %@f%ﬁ[ﬁ“ﬁ%@ﬂﬁ%ﬂs 123 ECM [f#
TR 3B LU REIR, IFAE OA A R JmbILi
kﬁﬁ%ﬁ%#ﬁﬁﬂ Wang ST K P IncRNA XIST
£ OA BB A ZURIK B3, {28 T ECM MR
fii, Xt OA E’J?iﬁ*)lﬁﬂﬁ%ﬂé%ﬁfﬁﬁﬁ o GAS5 &—7Fh
iR, B AVFZ/MITZ " RNA (snoRNA) ,
AL F T I R A1, BFSE & BE OA BB 4i it
i GAS5 E@ﬁfﬁ‘%iﬂsigﬁuT MMP-2, MMP-3,
MMP-9, MMP-13 %5 Zff MMPs [ k7K, T2
KO 40 L TS RN AR S ECM [ s GASS iR AE
miR-21 WH TR 25 OA Y&, 1T 4CHE
M. HUEHERT, IncRNA CIR/XIST/GASS
XTHCE ECM R B EZ M IAEER, 5 0A H X
IR DA G
2.3 IncRNA 3f OA i8R 40 HI 220

TR T OA B WL G BRAAE , s AR fb 2
Vi IS0 M ) B B RN R AE A BRI . 7E OA FRFR
i E e b, TG Ak B T RS0 MY FT 535 TL-1B . TNF-a.
IL-6 % RIEHF, =4 K MMPs, S80H &35
iR IR AE o Li %8BT & B IncRNA B i 2¢
§E 7R 3 (IncRNA GACAT3) 7E OA W 540 i v &5
Fik, I H AT B IL-6/STAT3 15 518 521 OA
TSN Y 8 . Li SR B ANRIL XA ¥ A5 40
Mt Fak, ik Rk A ANRIL B E W5 T miR-
122-5p, P, A58 N IncRNA ANRIL i i3
miR-122-5p/ A XURE 2 IR IR 1 4 (DUSP4) il
P OA W AN AYIESY . Kang %" TF5E KB, 1l
G| g P R AR 1 (prostate cancer gene
expression marker 1, PCGEM1) TEIR TP OA
A 2 EEH . VE2h miR-770 AR, SMIE
P& PCGEM1 (1)1 3k ol Sl i B4R A8 7=, 1%
AW, fEdE OA 1H 4N A4 5 . PCGEMI 3%k
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K FIE G 2 R PETE 4 R ¥ miR-770 A9E
K, DA PR il RS M 38 5, JF 47" PCGEML 7]
RERR OAJRYT IV S . FIUL, BRI OA T R4 Ay
(B TE AR SR B D E E N OA JRYT AT i .
2.4 IncRNA Xf OA BB AR ME £

I8 A2 B 32 A2 1045 A B PR T AN I A8 A B PR
TR, 25 OA M Ak4E . K&, IncRNA
MEG3 1E Ry £ R FIAEE ], AT 38 o 1 i) afn 45 A
e b vE R Su ZHFSE W, IncRNA
MEG3 7KV 5 VEGF /KA AHG; 7E OA B3
BH P IncRNA MEG3 W] T, VEGF mRNA
IR H Bk B 2 WF5EIESE MEG3 1] g i
WA IMAE R A, S OA MR Mef2 it T FEE s
FEP T, T B IR AE A BB L i 20 A ek
A B AR AR ML . p53 & MEG3 TIREM &
B SRR, R R IR MEG3 A 5, Al 75
p53 HYRIEKF B, # ML VEGFE #l HIF-1a
ek, M OA BCH P Ay I A A= B . 28 |1,
IncRNA MEG3 5(]“ OA Ji] FE L0 4Ll 48 A= i VR F
RT3 LA, B p53 i AR I I A R PT BE &
OA JAYT IV TERE &5, Shui 255l i % OA B #
2 AU e R FE R iE AT T 3R AR (GO) &
LRGBS SR H 4 | B2 15 (KEGG) i % 53
Br, WFIE 45 38 1 IncRNA NONHSAGO034351 &
OA B M A 2 p NI AAX AL IncRNA, HA:
Y2 D RS IR 5 04 AR URT LPS MY S8AE S g . A
I, NONHSAGO034351 A fig /& OA KAk il firh
1) S R 7
2.5 IncRNA Xf OA #%E &5z B g

ERWIN BL, OA O& HA AR 1) 5 5E M
JTRI, B F B SAE K FA24E IL-1. TNF, MMPs,
IL-6 F1 TL-17 %™ Zheng 2" WF 57 & B, 440
RAEFH I FL K [B] IncRNA (CILinc02) Fik/KFE1E
OA i gl B I, fedt 1 IL-1, IL-
6. IL-17 RIK, MM S 98 0 S 07 F1 G R
fife o BROR B Z2 R R W], BE R EDIC R IR AR
(H19) J& 4 HE Jz Nj () FELI 5 K 7, 1 HAE— &R 5
SIS P ML R H19 5% Fik. SIEHHE
FHH, OA H' IncRNA H19 B 15 . IncRNA H19
YR miR-130a 1Y “4rFiF4E 7 , @I X) miR-130a
B VE IR T LPS 5 510 C28/12 44,
PR T —FE IR AT HLE T RRAE SN OA BIVRAEIRYT
LS RIE R OA SC BRI BB bR, BEE T
OA Wyi#E—2LHISE, IncRNA {22 5 H A R 53l
AR, HAEE RS p R 2R HR",
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2.5.1 NF-xB Xsefz5@% 1E RN IEFE LR
B SRR, NF-kB TEAAE SN 1Y & e v K 4536 d S
YER, RIEHERPE R 12 fEE OA H A 3t
U LR IR AR A S 10 ) 0 A M Yy R 4 . F
S8R I NF-xB {5538 P OA S5 4B F i 5 4t
B G , NF-xB 38 35 5 485 A F IL-1B. TNE-
a. MMP-13 53, P HCE 4T, F3 ECM
TR FECE IR, MmfEdE OA Wy kA KB,
Hu 25 "W 58 268, NF-xB %5319 lincRNAs-COX2
CIN-E YRR (N G ORISR ¢ o S N
IR, 78 26 TR A 20 L v e ) 0 2 R IR A SR
¥ NF-xB W& 7o 1E R Ao fk bk,
IncRNA RP11-445H22.4 7£ OA i 4 g vh e ik 7K -
W W, AR RTEG M RNA 22 “0 T
457 W B miR-301a, MM [A]42 0845 NF-«B F122 %4
Ji T AL 2 3 (mitogen-activated protein kinases,
MAPK) /ERK i&42, ol /b5 200 B ] 7 A0 40E X 1
B, Yang %53l 5T miR-495 A&k N+
it & 4 (chemokine receptor 4, CCL4) 7£ OA H fi{E
H, &3 miR-495 932 A7KF5 NF-«xB, CCL4, Il
R SR AR 1 R IR UG s CCL4 AIE A miR-
495 MISTERL LA . W5 RWIFE OA /N, T
Ml miR-495 A OA H ) CCL4 L3, I35
NF-«B {5 5 i, M6 T 1L-1p i S A0 3CE 40
T2, MIMAELZE T OA K JE .

2.5.2 p38MAPK X jEfz 5 i8% p38MAPK &—Ff
22 PR 5 BRI, T 0 A 40 4 R T ST
JE M 0 M T 4 B RS 58 R A W . p38MAPK AJ
DL 75 S5 sk R - 52 5 ) NF-xB (036 Silive, A
S LML MM, p38MAPK 1 R % i1 4
FEAF S, 75 OA WA AL B REHEME.
p38MAPK & iE il % = ZEii 1t IL-1 /309 AN 4CH 4
Jif v 2 R A S R TR K T F 30 OA L Lei
USRI, MEAT RNA 15 E5 A 1 (small
nucleolar RNA host gene 1, SNHG1) i i #l1 ] miR-
16-5p /' F#) p38MAPK Hl NF-«B {551 %, [#(%
RAEH T IL-1p B3R, 4 OA i IncRNA
SNHG1 BRI Heft 1T BRI E

2.5.3 Toll # %4k ( Toll-like receptor, TLR) ¥
fZ5i@% TLR &2k LR F, BT 2K
JEEE 1, 76 OA FRHLE B P SCHEME R . TLR4 1Y
FIRKFE OA ™ B FEEE M IEA G ; TLR4 RAE
{5 M A B LIPS RIE, 3 0A BE
EEZH U MMPs F=AE 380, I3 i RAE M AAE 755
43 fRA IR U OA R BEUERE"™ ., 7F TLR S5 40H4h
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R A G I, T IS S B0 DL 4
YL YIHE . NF-xB 15538 2 TLR2 WU 5 RAE R
o A B S 2, Ham A8 5 1 I R E PR T )
MR M TS . TLR2 AYPTE 30 OA B 4
JamE AR AL, M/ 1T A0 J5 8 AR 1 3R
BEE R, FRESETT 45 LA B NF-xB Y307 SR 50
O A A A B PE™ S Liu S5 B 9T & B
OA H41H, TLR2, NF-xB. MMP-13 2556 R 4E A
F YRR R, #2278 TLR2/NF-kB {5518 1% v]
fES 5 OA kA,

2.5.4 X FampitAE BT 1 (stromal cell derived
factor 1, SDF-1) /CXC #4LE T %4k 4 (CXC
chemokine receptor 4, CXCR4 ) ¥ jifz 5 id %
SDF-1 j&—f/INrF &b H 7, il 55y
I G & B2 /K CXCR4 4541 & EVE ™,
SDF-1 413 CXCR4 WG S S5 IHIE & F A )it
(ST oA i OB =) I S Al VAN 0 N PR R 2
SR ARG TE AR . FEE O, SDF-1 78 i B 41 i
A5 A, CXCR4 HCTTECE A ERIL . BFSE R W]
SDF-1/CXCR4 A RETE OA )% & it — &1k
FH, SDF-1 3@+ #i3% MMP-3 Fl MMP-13 [ BEHCR
A B A A o A RS ™ . Wang 25 RFSE
KB SDF-1 ££ RAEH F 1 f ¥ T fik & SDEF-
1/CXCR4 5515 S i, Wi AT HE ECM
FEff s [RlI CXCRA SZARFEHTH T 140 761K P BT
SDF-1/CXCR4 {5 7l %, %Mk MMP-3, MMP-9 #il
MMP-13 ) mRNA KKK, wkge T B
FfE, A OA RYIRYTHRME T BIIS IR . Jia 2B 5%
%P miRNA 7E SDF-1 /5 5 501 W i ke s 1
F, Gl R4 OA 0 41 miR-146a-5p Rk 7K
-, &P CXCR4 Fl MMP-3 7KF-5 miR-146a-5p 3
RRARDG, 5T Y J A RS 4 B 1 SR K
RIEADG . CXCR4 #5417 T14003 38 o) ELHE 40 )
SDF-1/CXCR4 fli | ¥ miR-146a-5p {3k /KF, #H
i miR-146a-5p 7EHIHIFCE R T FAEN, H
SDF-1/CXCR4 {5 Z il B4 7E OA &AL b i 52 il
P T A

3 NESRE

PTAER, KEFASCUESS T IncRNA {4 5
P BPED T OA TR RIHHEL, #E T —
ABFFREA B X BRARCEWL LI T REYS
Bl R AHCH IncRNA, B A —/NE 5T D etk
] FERCE KT B E T B, A% R ulis
IR Z AAFEAR B P A S P ALk R 2%, s
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IncRNA X LAEIR OA I i 3k Bl RAE AR o
Ht, #—2 8IS OA iR % UIAHSCH) IncRNA
JoNEE  IncRNA 1E OA HAYIAE . VEHHLEI A0
BT B SGRA FRifE— 2P0, AR 5E Bk &
TR IncRNA I W& AE OA B9 &Ikl
iill, #E IncRNA #7 RIEBETER 7=, T2k
AR OA JRTE IR AR THE AL

YEE TR T8 R T 4R E S, URERALFES;
Mo EE R R R F RIS BGE L.
FIZRs: TAAEA B, ERAMT X FESIL PR
BEABFR., REME T IHFEAHOLFTIE.
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