HEIEHF2018F7 A% 30 4% 7 # J Trad Chin Orthop Trauma,2018,Vol. 30,No.7

(% 519) 39 -

R RNA & K 9 R K £ KR T 1A

wmig  ERRURE T8 HE®ES,=AiE

(l.REPEHRT BE AN
2.MBERTHELESLFHEARELLZET HE

350108 ;

M 350108)

B OE ORATREAF LR BT SRR TRTERRANFREL AN FRFEREA T FEE T @I miesk
é\

Fu etk BT R = A TR -

PR AEEABEE R HTH 25 R . IR RNA (circular RNA, circRNA) & — £ B SR 4 M85 RNA »F, & %

T A MR BB, SRR T KA R A i R AR A KRR AL T ANEA R —FEAMR, &
K circRNA 69 £ 49 5 2h g A & cireRNA 32 K R BRE R AR KRB T HEOR TSR E @RI 5 A =55 @

circRNA BB AF K E AL POEREITT HE,
KA BXTR;RNA;ZR

H KT R (osteoarthritis, OA ) JZ7EALI I H1AE )
PERZREAEHT , T 8 40 il 240 M A 5L B F AR
B IER GRS B R, S BOCT e 1R AR A4
A T B AR SRR R B R, B e R
I TG B2 B TR 45 O I R R B — R .
3 14) 2 S L A8 Ay DG R 1 e R A B A B
R4 T 00 IR0 A0 A i b 5T (extracellular matrix
ECM) iR, JF vl 2 S 8CE T 8. BRI R AR
AN OA [ A 5 5 P 7 B L 3 2 N a5t 4% 55 (]
FAH R (AHBR LA R IRAN T bEE
fe A TR PR ) K S, A BFE R B AR RNA (circu-
lar RNA , cireRNA ) 7E FLEZ AR L b ) iz A2 46, A 28
FIT . ARSCHFRR RNA 75 OA %28 % B 1
LRI
1 circRNA B4 ¥1=F1h8E

circRNA J&— R HA 57 1 3° Rk B 4514,
DASEM I SR IR S5 M ) RNA 43 F*1, cireRNA 3
A LUT LA Jr iy Y fig : O B A /) RNA (micro
RNA , miRNA) W2 /F . miRNA J& — 2821 1 JE G
fih RNA , B3 28 Bk JE B AR C X L 32 5 30 mRNA 2%
BRI R A, 2 5 S A o R 4

AeR R B ARAFELE LA (81573998) ;4844 A
KA A AT R IR B (2016]01395) 5 F B+ S5 A &
4% 60 S @ EH 81 B (2016M600625 ) 5 ¥ H H & 5 45 4
4% 10 BLi 5 #8550 B (2017T100591)

BiRAEE 2%  E-mail;lixihai79dahai@ 163. com

Ifi circRNA #ii45 miRNA Vi 45 45 & 07 55, fE 0% LA 55
PERHIR 2 A0 miRNA 5 3E4R45 5 RYRE ST, A
MAPH mRNA BFEME M. BAR H FT RO OO ]
—EF 514 circRNA _H.45 miRNA #4388, {H circRNA
BYAH DG A 5% 8 8y B8 2 T 19 F 5 A ) JE 22—
Q5RNA Z55HE AR EAEM, circRNA g5 RNA 45
4% 1 (RNA - binding proteins, RBPs) fH45 5, TE 1K
RNA ZEH & 5% (RNA - protein complexes, RPCs)
X4 RPCs AJ DL 5 RBPs, SR 5 5 4Pk RNA # H.4E
H R ae Y I R K,
circRNA KEAFE T ML, AT 454 RBPs, 4 1] i
B AL T, (0 4k RNA B T 5 N 145,00
SRR RATE D, 1T 52 ) 25 A KL R 0 38, IR 4
g B, @BIPRE A BT AR T R, cir-
cRNA L A BIPFEE A B PI6E . A OF0m iR a2
ISWFFEUESE , 24 A B PR AR RNA 40 & — /N RE A sk
T B N FR A A AL ST 81, O BB S A
S, AT 7R EOARZ A0 M v B R (H X {2 ) 4 TIE
Bt RO TSR R IR EUZ TR E cireRNA
REAZ M I I H N6 114 FBE A ok 3K 2 25 (1 5 #3° , 1 9]
circRNA HA7 G 2 1 B iR '
2 circRNA 7£ OA REXZRHHIER
circRNA J79Z 2 5 N LR 1) & A8 R Jg it
FE AL TP AR R AR T cir-
cRNA 7 OA &A= & i v o) A T BL I o o ik — 20 0F
o BIEMFFFEEY], —28 circRNA 7£ OA th i3 &
KL IR T RESCH I OA 1Y B 288 5 M 25 R 7
OA Yy HES/E FHAE AL,



- 40 «( 5 520)

FEIEF2018 F£7 A% 30 %% 7 # J Trad Chin Orthop Trauma,2018,Vol. 30,No.7

2.1 circRNA ERRAERN  H Aok 2 A
BN RIS T2 OA BB AR EZ N R, bR 112
GERIARAE R, W 40 L 3R (interleukin, IL) - 18,
R PRAE R F (tumor necrosis factor, TNF) — o FI1Z2
AL IR 1, I ARBIFE 2 0 T P o R A W e R4 Tl (-
otinamide phosphoribosyl transferase, NAMPT) 5 OA 4
SN AT A — R 5K . NAMPT 7E OA Hh
PR Y 2 90 o 00 L 0 SR 5 L, R 5 o e fe
iRy RIE . WHIE KB IL - 18 T P4 4 )5, hsa_
circ_0005105 ik E T}, [H B & B hsa_circ_0005105
HABEHAENT miR - 26a, i@ 1 miR -26a
FEEL NAMPT , SR A iE 1 ECM AR A, b B T 4
J& £ H i ( matrix metalloproteinase, MMP) — 13 R %
£ B fif# (a disintegrin and metalloproteinase with
thrombospondin motifs, ADAMTS) -4 Fj5| g & E2.
IL-6 IL -8 py#is"" L X6 hsa_circ_0005105 fE
Pk Z T ARAE R T 2RIE . 185 —IWtsE b, [WAEH
IL - 1B T/ BECE A1), A B circRNA — Atp9b
FBRFE BT IR cireRNA - Atp9b )5, B0 40 il
) 1 BB ek T, MMP13 R4 AL -2 #1TL -6
MIF% 3k T % ; citcRNA - Atp9b B #:4E T mire -
138 —5p, Jf H.id it 52 4 PE M | mir - 138 - Sp, {2 i
ECM 1) i F R B AN 8 RE SO , T HERE T OA 1Y)
PERE X B cireRNA - Atp9b 5 Z AN RAE [H 1 3£ 15
A o TR INF — oo SRR A0 AT 34 hsa
circ_0045714 FZ3k, Uil hsa_circ_0045714 "] fE5 %
FER T TNF — o fE7E 5RO R X s 1 % BL
TS5 RRAE VAR Y cireRNA, 4 5 ATy s i — 25
AR

2.2 circRNA BERBHEMEE. SUFBAT &K
AR R P RO ME— 20, 0 BT AR i AR B,
0T A0 M % T A R G B SO 1Y ) RE X T4 R R
H RS SEE REMEE . BB A0 D RE IR 228 2
IR OA Y ZE IR 2, DRI 49 4 50 240 P 5 4 O
T H b ST AE D RESE TR FIVA YT OA [ OCHE,

5 2 kA4 K A T (insulin like growth factor,
IGF) 2t s KR & R E 015 1, e B A
TR A% 43 RN BE FE , IR 1 2R T R
JEE I o IGF 22 (A 4R A 4 s A1 , L
TEFTH AR b2 #51 . 1GFL Z{k
454 IGF1 1 IGF2 5, i o B R Ak , YT 8 A ot UL I
3 — G 22 2T AR O - 3 A T A0

B A ACFN R T, BT IGF1 52 1A X6 9] 45 45 15 240 . 38
B ik T A A,

HHFFEEIN, hsa_cire_0045714 REfp FAE A £
WA IT AR e J5 %) 2 3 | A J2F 240 B 1) 185 58, T miR -
193b JUJELAT A 1 240 e 000 T2 A T 5 [R) st 2 B0, R
hsa_circ_0045714 A~ HIZE/EFH T miR - 193b,{HA] P4
P HE e S 0% P, JF 38 8 XF miR - 193b #8561
IGF1 SZARME T, R R 428 00 B 240 M 15 5 L O T S 240
SRR, 3% FE W cireRNA X #0CE 40 A K
— & By TAE
2.3 circRNA FiEHEERNKG ECM BHA R
B AN S S U, BRIV AT, 228 ey T B Jie S A
2 WL B, X 28 B3 1 28 A0 2R g Ry i OA
B FE B RRAE . ECM [ fif Y 32 22 5t (K 2 MMPs |
ADAMTS W55 Wb 5« HETABESR Z B, LAR L
2k circRNA 5 ECM R4 5% : DeircRNA — CER J&
—RFFRI 53 ECM AH5CHY circRNA 38 £ 55 A
IR TE W 2% 50 Hr, &L cireRNA - CER A 5 DM AE
miRANs 25 & v 5, 43 5l & miR - 636, miR - 665,
miR =217 .miR - 646 fl miR - 136’ {HH IL -1 1
TNF — o I E AHE)S , circRNA — CER fY3RIEH] 2 I
F+ A8 /N T3 RNA U1 cirtcRNA - CER 5 MMP -13
FEREREAR, AL i I A 2R 1 2 3R 3 &, B cir-
cRNA - CER 5 ECM &4 520 X & H F circRNA —
CER g% 55 4 PE A ] miRNA - 136, fi¢ i MMP - 13 3£
ik, 25 0A Wk KRR . @circRNA - MSR
SEIE AT XS LG OA B 21 VRN IE B R 4140 RNA 3=
IR T RE A AR R Y 5 BB A G Y cireRNA . miR-
NA Jy circRNA — MSR F1 TNF - o i 4L [5] 1 H
BRUPY L O A0 A ML ) A RICT cireRNA -
MSR ik bt 1R JRR 8 [ 2 05358 T B, i it
5 circRNA — MSR J5 , fe#0 ] TNF - o 9323k, {23
ECM & i, @®circRNA — Atp9b Byt BR G, 1 7Kg 5t
Fik BFb, RAE B K38 T B[R] I B8 S 4 P 410
miR — 138 — 5p, M\ Tfi F: 3 ECM [ %" . @hsa_
cire_0005105 ZE4CB A i 52 ) 1L - 18 JE # ik L
Ft,FF HBE L miR - 26a 5L [ NAMPT, M1 42 i7F
#E ECM [ R, 8 B3 hsa_circ _0005105 5 4% &
ECM [ [&fn A 52 . Ghsa_cire_0045714 HEf% M
] miR - 193b {54 536 1, T4 FH T HL 80 3
IGF1 SZ A, el B 240 B 3 7 ) 0 B 4 e A/ ik Jot
A, B S o ECM iR i A 56" 25 1B



HEIEHF2018F7 A% 30 4% 7 # J Trad Chin Orthop Trauma,2018,Vol. 30,No.7

(5521) 41 -

R, circRNA {22 5 7 3CE ECM [ A ot 72, AT
e T OA S ey A e
2.4 circRNA FIERETEHMET X HREBEA
S OA [ BLRLR BRHIE 22— T HCE T Bl T i) el A
g OA WEEZRHIE, Bl T B 7E OA R LGB B B
3 P SR S €= B L iR
ZIMEFRE T, BE T BB/ N A
St B 240 A 32 B RS Bl W0, R BURE TR
Y I BB T Ol i, T S BB PO U ACE
BN A HFF R A )43 B B A T B 2
MOJER FE k3, & B E 4 miRNA DL K circRNA 7E
ANE B B b YA B I8 2% 55 JF H miRNA Al circRNA
Rkt o AL, R B R R 2 Y
B, Dou %7 MY miRNA Hil cireRNA f % ik
TEOLAEE T miRNA — cireRNA JESRIAM 45, 45 0 & I
miR - 103 [A]iF/EH F—4~_ L 81 cireRNA (circRNA -
007873) 5 2 4~ F AHY circRNA ( circRNA - 010763 , cir-
cRNA -015622) , A HF5EE &I miR - 103 GEA I i+F
1] A5 Runx2 Xf 55 B 240 M 1% 4346 A 16 21 40 i
RO SRR M R AR K TR T, miR -
103 1] B 240 M %) 285 3, 9K 10 L 4 1 4t L v 1 £
FAR T — BB, Qian %5 BEgT K B, 158 4
circRNAs B 2Z 23k, F 74 45 circRNA Fik 5
84 % circRNA ik F [§, H tf circ — 5846 A fig 5
mir —30b —3p .mir — 18a - 3p .mir —432 ;mir —25 -3p 5§
A, cire — 19142 A5 mir —222 —3p .mir — 7067 - 5p
Al e 3 — 2 M BB cire — 19142 Fil circ — 5846
Z 5 s Wn 5508 BAH DG, B cire -
19142 il circ - 5846 55 gl B 4 Mo i 70 b A3 G 5 IR 4 i
circrna - miRNA — mRNA #liA] 582 5 {2 i 0B 40 B 70
FERIBL , (H G 2 — 20 S B FEIE S
3 I %

circRNA R 5o 45 98 SO, R B A
BB IS 5 R Y M GE S A R T AE X OA
M RA R B E B A g ey —ie
EP RIS T PR R R AL T AR R ]
W Z WA 2R 2 RS R T OA 1Y
BITAER], T cireRNA )72 22 5 OA (195 B 5 3k
T, R A 2 5 7 i 22 RS AT AN i AR AR
BEBTRIA AR . B cireRNA {1502 — B X4 I F 58 44
&, HHHEIA K circRNA 72 OA &4 % J& v iy 4 T i
A D BB RNA & & h o R F A )15 B 3

AR AHE cieRNA 72 OA e A % Jg v g A FH R
NRER 2 WOZ — a8 ok, AT LU 4R P 257077 OA
AL ST SAET TIA L, SO IR IR 297 OA 4241
B L AN T 1)

4 SEH

[1] CHEN D,SHEN J,ZHAO W, et al. Osteoarthritis ; toward a
comprehensive understanding of pathological mechanism| J].
Bone Research,2017,5(1) :16044.

[2] LOESER RF,GOLDRING SR,SCANZELLO CR,et al. Os-
teoarthritis ; a disease of the joint as an organ[ J]. Arthritis
Rheum,2012,64(6) :1697 - 1707.

[3] GOLDRING MB, GOLDRING SR. Osteoarthritis[ J]. J Cell
Physiol ,2007,213(3) :626 —634.

[4] KRASNOKUTSKY S,SAMUELS J, ABRAMSON SB. Osteo-
arthritis in 2007 J]. Bull NYU Hosp Jt Dis,2007,65(3) :
222 -228.

[5] LOESER RF. Aging and osteoarthritis : the role of chondrocyte
senescence and aging changes in the cartilage matrix[ J ]. Oste-
oarthritis & Cartilage ,2009,17(8) ;971 —979.

[6] KULCHESKI FR, CHRISTOFF AP, MARGIS R. Circular
RNAs are miRNA sponges and can be used as a new class
of biomarker[ J]. J Biotechnol ,2016,238 :42 - 51.

[7] GREENE J,BAIRD AM,BRADY L,et al. Circular RNAs:
biogenesis, function, and role in human diseases[ J]. Front
Mol Biosci, 2017 ,4 .38.

[8] SALZMAN J,GAWAD C,WANG PL,et al. Circular RNAs
are the predominant transcript isoform from hundreds of hu-
man genes in diverse cell types [ J]. PLoS One, 2012,
7(2) :30733.

[9] EBERT MS,SHARP PA. MicroRNA sponges : progress and
possibilities[ J]. RNA,2010,16(11) :2043 - 2050.

[10] ABDELMOHSEN K,KUWANO Y,KIM HH,et al. Posttran-
scriptional gene regulation by RNA - binding proteins during
oxidative stress;implications for cellular senescence[ J]. Biol
Chem,2008,389(3) ;243 - 255.

[11] YIN QF,YANG L,ZHANG Y,et al. Long noncoding RNAs
with snoRNA ends[J]. Mol Cell,2012,48(2) :219 -230.

[12] QU S,YANG X, LI X, et al. Circular RNA; A new star of
noncoding RNAs [ J]. Cancer Lett,2015,365(2) ;141 -
148.

[13] CHEN CY,SARNOW P. Initiation of protein synthesis by the
eukaryotic translational apparatus on circular RNAs[J]. Sci-
ence,1995,268(529) .415 -417.

[14] CONN SJ,PILLMAN KA,TOUBIA J,et al. The RNA bind-
ing protein quaking regulates formation of circRNAs[ J].

Cell ,2015,160(6) :1125 —1134.



<42 o 5.522) FEIEF2018 F£7 A% 30 %% 7 # J Trad Chin Orthop Trauma,2018,Vol. 30,No.7

[15] YANG Y,FAN XJ,MAO MW et al. Extensive translation of [23] LIU Q,ZHANG X,HU X, et al. Circular RNA related to the

circular RNAs driven by N — 6 — methyladenosine[ J ]. Cell chondrocyte ECM regulates MMP13 expression by functioning

Res,2017,27(5) :626 —641. as a MiR —136 ‘sponge’ in human cartilage degradation[ J].
[16] PAMUDURTI NR,BARTOK O, JENS M, et al. Translation Sci Rep,2016,6:22572.

of CircRNAs[ J]. Mol Cell ,2017,66(1) :9 -21. [24] LIU Q,ZHANG X,HU X, et al. Emerging roles of circRNA
[17] WU Y,ZHANG Y,ZHANG Y, et al. CircRNA hsa_ circ_ related to the mechanical stress in human cartilage degrada-

0005105 upregulates NAMPT expression and promotes tion of osteoarthritis [ J ]. Mol Ther Nucleic Acids, 2017,

chondrocyte extracellular matrix degradation by sponging 7(4):223 -230.

miR - 26a[ J]. Cell Biol Int,2017,41(12) :1283 - 1289. [25] DIEPPE P,CUSHNAGHAN J, YOUNG P, et al. Prediction
[18] ZHOU ZB,DU D,HUANG GX,et al. Circular RNA Atp9b, of the progression of joint space narrowing in osteoarthritis

a competing endogenous RNA, regulates the progression of of the knee by bone scintigraphy [ J]. Ann Rheum Dis,

osteoarthritis by targeting miR - 138 = 5p[J]. Gene,2018, 1993,52(8) ;557 - 563.

646:203 -209. [26] DAY JS,VAN DER LINDEN JC,BANK RA,et al. Adapta-
[19] LI BF,ZHANG Y,XIAO J,et al. Hsa_circ_0045714 regu- tion of subchondral bone in osteoarthritis[ J ]. Biorheology,

lates chondrocyte proliferation, apoptosis and extracellular 2004 ,41(3/4) :359 -368.

matrix synthesis by promoting the expression of miR —193b [27] DOU C,CAO Z,YANG B, et al. Changing expression pro-

target gene IGFIR[J]. Hum Cell,2017,30(4) ;311 -318. files of IncRNAs, mRNAs, circRNAs and miRNAs during
[20] GOOCH KJ,BLUNK T, COURTER DL, et al. IGF — I and osteoclastogenesis[ J]. Sci Rep,2016,6:21499.

mechanical environment interact to modulate engineered (28] ZUO B,ZHU J,LI J,et al. microRNA - 103a functions as a

cartilage development[ J]. Biochem Biophys Res Commun, mechanosensitive  microRNA to inhibit bone formation

2001,286(5) :909 -915. through targeting Runx2 [ J]. J Bone Miner Res, 2015,
[21] TAKADA Y,TAKADA YK, FUJITA M. Crosstalk between 30(2) :330 —345.

insulin — like growth factor (IGF) receptor and integrins [29] SUN Z,CAO X,HU Z,et al. MiR - 103 inhibits osteoblast

through direct integrin binding to IGF1[]J]. Cytokine & proliferation mainly through suppressing Cavl. 2 expression

Growth Factor Reviews ,2017,34 .67 —72. in simulated microgravity[ J|. Bone,2015,76:121 —128.
[22] ZHANG Y,MOERKENS M, RAMAIAHGARI S, et al. Ele- [30] QIAN DY,YAN GB,BAI B, et al. Differential circRNA ex-

vated insulin - like growth factor 1 receptor signaling in- pression profiles during the BMP2 — induced osteogenic dif-

duces antiestrogen resistance through the MAPK/ERK and ferentiation of MC3T3 — E1 cells[ J]. Biomedicine & Phar-

PI3K/ Akt signaling routes [ J ]. Breast Cancer Res, 2011, macotherapy,2017,90:492 —499.

13(3) :52. (Sckis H 391 :2018-05-20 AT - INH217%)
eI

(FREES)2019 FETEE

(PEEF)HZECNAL-1162/R,ISSN 1001 ~6015 | R WA R T EHFT R/ ET THAERFHARE THEFEHF L
i Hk/\ifl 8P R AF AT, 2P B AP Y0 BT HIR) SR BF L EE P EHRERA K Z(FHRE
3]))1&71&}]‘?' HREFESRAAORELSHEBAH AHERAEY AR R —F EERST fi;—é’mﬁri%;?m

— AT R FRK R S R AT Y v EAE R T A AE £ %, 61 F) T 1989 £ ;
' (PEER)AAPEFRERE WRERNWE SR ELEH AITERBIFREFL, ARAZTERL. R PERGH i
L, Rt KR, A AR AR, AT S G, AR BB A LR AR S |

ZR A AP, K16 A ,84 W, EH NSFATFLAT, 8 A 20 B H R, AR 48 €97 ), 48 € # RMB 15. 00 7T, & 4 % A
.RMB 180.00 7T, B Pk i 4k 4k 5) B W bR B 8] 3T 1, ‘bﬁw&ﬂa—ss -129; Ak F L T B EFEE T 5 & E AR
9% 2 (9RBC A 1100048, AL 399 4544, B SMR S M 4182) B30 Faa(PEER) REFRERBATIRE, A Kik
| AR R L B AR B
i BN TR AEATETX/EAME 2 5 HRE4AG:471002  BXFRHAIE:0379 —63551943 5§ 63546705 ;
. http://www. zyzgzz. com E-mail:zyzg1989 @126. com i

..............................................................................................................................................



