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[(WE] HERSERB ST EERNEZR . BB TR 8 5 2R MBI & A4 &
AR . AEHFSRNA (noncoding RNA, ncRNA )il id #1H mRNA B B R AR mRNA, 764 R ELAE T X 8 TR &
IR IEEEME I . FRIRRNA (circular RNA, circRNA) JE—FhEZL HincRNA, REFRHIRNASMIEF A FEMIEH . circRNAFIf
RNA (microRNA, miRNA ) FJ B #2571 42 8 455 BB A OGS R 9 e 5k, AT B B M AR p R AR . FCIESE
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[ Abstract] The dynamic balance between bone formation and bone resorption is a critical process of bone
remodeling. The imbalance of bone formation and bone resorption is closely associated with the occurrence and
development of various bone-related diseases. Under both physiological and pathological conditions, non-coding RNAs
(ncRNAs) play a crucial regulatory role in protein expression through either inhibiting mRNAs translation or promoting
mRNAs degradation. Circular RNAs (circRNAs) are a type of non-linear ncRNAs that can resist the degradation of RNA
exonucleases. There is accumulating evidence suggesting that circRNAs and microRNAs (miRNAs) serve as critical
regulators of bone remodeling through their direct or indirect regulation of the expression of osteogenesis-related genes.
Additionally, recent studies have revealed the involvement of the circRNAs-miRNAs regulatory network in the process by
which mesenchymal stem cells (MSCs) differentiate towards the osteoblasts (OB) lineage and the process by which bone
marrow-derived macrophages (BMDM) differentiate towards osteoclasts (OC). The circRNA-miRNA network plays an
important regulatory role in the osteoblastic-osteoclastic balance of bone remodeling. Therefore, a thorough
understanding of the circRNA-miRNA regulatory mechanisms will contribute to a better understanding of the regulatory
mechanisms of the balance between osteoblastic and osteoclastic activities in the process of bone remodeling and the
diagnosis and treatment of related diseases. Herein, we reviewed the functions of circRNA and microRNA. We also
reviewed their roles in and the mechanisms of the circRNA-miRNA regulatory network in the process of bone
remodeling. This review provides references and ideas for further research on the regulation of bone remodeling and the

prevention and treatment of bone-related diseases.
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B EEA R, B NS F Wz B 3 25
MR AR B R E . ST T U A i 32 R
TEHEE 725 T 40 (bone marrow mesenchymal stem
cells, BMSCs),, T 8 £ 15 W HAC ) O COR YR T i FPLA% 1 e
4M1 s (bone marrow-derived macrophage, BMDM)®, £
ISP A D, AR ALY B RSO, TETF IR BB,
T B 20 MO T AR 20 R S A 28 s SRR, B T o, B
Ja AR A (osteoclasts, OC), JHALE LT, TE BB
Vs o [m] S]] 7 5 T 200 B R v R 200 e SR 25 1 TR I
A, Bt 10 7 J5 1 240 R REL 4 B 1) o5 B 4 i (osteoblasts,
OB) 4k, IFATEOBRYTIfE, BI -G M H . OB L
2 P R B, SR B — P, R SE R
BE A B I R A A ML RORG A R
WA T W2 (B B Bl AP A7, AT AR5 B iR e i
B - BRI BN Y AT 22 R AR OB Y A R R )
AHOC, W IR R T BB U 3, 2 S EWUA TG 4E
FRIE R 0B i, 5 2nT BE A& R B /b AT 1 I3t
BRAARES T R Ak s )2 fr T O CH e 2R 535 O CHL
B, (AT MUK T B W, B B
© B R R S TN, R AR ME R N, 2 A

Gt )N, B 5 B TDNARBRAL
Frh, SR EF AR AT 5% 20 S B 7 47 ek 2 A
b AR AW AR, BER N BRI 2 R R 5
o PR B L 2 s AR AN A , TEDNAJY 91 AR AZ AL 15
T, B (5 SRR o L L sOR R IR AR 451
AR B PR 2 8 A0 it R TR ek A, (AR SR A A (R AR
SRR B — 2, (AR RIUA—BUN IS, XA LR FR
RFBALY, AR RV % T 2205 K W 5 T N 25 —
S B PRt SR KOV R B M AR B R, AN B s
DNAMUHEAL | e i 8 f 55 — B DR A5G s e 4,
L4 RN A (noncoding RNA, ncRNA), £ f5#/NRNA |
JZLRNA, W& F BAZBEFF AN, FERZ IR M st %
B P, ncRNAVEEZEHLE R AT EBRARIER 23

St i 22 AT ST IE S nc RN ATH o8 98] 5 1 22 YR AF e 401
MLA oAk H9FE . PR TR A R, e R A i
PR, Bl S a7 HR 09 Kk e, 9T N A e
S RH 5 AY JR - B I 2 P R I R R K R Y
ncRNA, HEHIRRNA (circular RNA, circRNA ) Flf# /)
RNA (microRNA, miRNA)"', Zed¥iE B circRNA |
miRNA A B AR IR T i85 B RE, Wi T
AR AT T8, TELEARR IR - BB 1Y)V v % AR
R AR Sk circRN A -miRN AV 128 9 26 16 1 3 A
AHOCHBNR T IS i R Al — 23Rk

g

1 circRNA-miRNAE#E M 2&

ncRNAMK BB H FFIR A SR as R = g a4 43R
HEEZiASRNA (short non-coding RNA, sncRNA) | K4EE
i3 RNA (long non-coding RNA, InRNA ) flFF IR
RNA (circular non-coding RNA, circRNA) . sncRNAJZ+5
B R TE200 L0 T I FRIRIE S ADRNA, 145 miRNA |
/IMZ{~RNA (small nucleolar RNA, snoRNA) . /Nl i 4%
RNA (small nuclear RNA, snRNA) . PIWIZE (4 AH H.1E ]
RNA (PIWI-interacting RNA, piRNA) . /NF4iRNA (small
interacting RNA, siRNA) . #iZRNA (transfer RNA,
tRNA) . tRNAT74E F Bt (tRNA fragments, tRFs) . Y
RNAT72E H Bt (Y RNA fragments, YRFs) . H:HPmiRNASZ
2Nz MY, fe i i 2 I mRN A AR A mRN A #
PRI H B R R A . B 2R KRR S i
RNA (long non-coding RNA, IncRNA ), HE&H K H IR
BORAE2001 L 1o 4 =M AcircRNA, 5EEIR
ncRNAAME], Haity 2R, 2R kW, 18
ncRNAH circRNA 5 miRNATF/E VIR AR G &, TP
15T circRNA-miRNA B E 35 4%

1.1 miRNA

miRNASE—F A PRV S/ NRNA SR T, 129224
WA BRZL I, FAAE A EAZ A ", miRNAKER B 4
TEAN A% e i pri-miRNA, SR J5 48 Droshalii & 5 i
pre-miRNA", il i iz 5 1 191428, pre-miRNA A A
BB B AR . B/ 7E Dicer BERY N TR B Bl B 20 %)
miRNA™,

KFmiRNAMIIREC A1V 2 AT AOIFST . FE4HH
JiiHh, Dicerfii 5 lZAmiRNA , AGOZK 15541 %% RN A
SUTERE AR (RNA-induced silencing complex, RISC)",
RISCHE A I miRNABER & AN FRISCHE i 25
mRN A (1% F fiff sl B 140 T A0 5 53 J5 7K1 T 8 BRI Y
ik, miRISCAEIE i T eIF4E-cap i 5 F140S/MZBE {4
P FE A S a1 FE H60S W L E Bz L By 11 80S A% A4
AT KA ] B PR A6 1 2, RISCUL AR SE o 0 1 #%
WEU AN E 46 5 AP TR BHE . HkmiRISCRE 5
CCR4-NOTHIPAN2-PAN3 IR IR S W AH AR,
{E#EmRNARPolyA FEHB L MR 4k, Bl S mRNARYS5’ i i
(m7G) i@ DCP1-DCP2 G W M MLIRTE A 5B, e
HI XRN- TR AT mRNA K AL FEAR

miRNAMRBTEL BB BAHS R 50, 25
TIFZEEMWEY) IR, R E | WA . Aok, T
AR VE A AERR . R TORIR RN S R R T
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miRNA b 8 5T I8 AT B 5 | M P 4 e 3k 7K P el 1.2 circRNA

A%, [l B P miRNA 5 mRNAZ A AN 58 4 Fe %L il 2022 704 AR, 22 AT E UCAE A A 75 v B

H— A miRNARBISIEFH T2 AT . BORBZMBITE  circRNA, DA HUR 55 574 00 (9 BI F=9), 1A E 21

KW, miRNATEB RS TEBEE N, BRI EE AV EIie™ . BEE il R4 BoR R A g, AT

ST Bl BCE S SRR TG ), 8 T miRNAEFEOBAL  BOKEAR SN E A TSR h i 2 I RE™, 52k

OC/MEMEA IR RNAA[A], cireRNAJE H —>E P F M i 3 5 3 1153
R 1 miRNARER HES IR

Table 1 miRNAs regulate the osteoblastic and osteoclastic differentiation processes

miRNA Target gene Pathway Sample Function Ref.
miR-139-5p CTNNBI1, FZD4 WNT/B-catenin hBMSCs Inhibiting osteogenic differentiation [23]
miR-145 SEMA3A WNT/B-catenin JBMMSCs Inhibiting osteogenic differentiation [24]
miR-145-5p SEMA3A WNT/p-catenin ADSCs Inhibiting osteogenic differentiation [25]
miR-126a-3p ~ LRP6, CTNNB1 WNT ADSCs Inhibiting osteogenic differentiation [26]
miR-21 HIF-1a, PTEN PI3K/AKT BMSCs Enhancing osteogenic differentiation [27]
miR-200b VEGF-A, ZEB2, EST1, KDR, TGF-p, ERK1/2 rBMSCs, HUVECs Inhibiting osteogenic differentiation and [28]
GATA2 vasculogenesis
miR-765 BMP6 BMP/Smad hBMSCs Inhibiting osteogenic differentiation [29]
miR-494 RUNX2, BMPR2, MYOD BMP/Smad C2C12 Inhibiting osteogenic differentiation [30]
miR-1323 BMP4, SMAD4 BMP/Smad hBMSCs Inhibiting osteogenic differentiation [31]
miR-100-5p FGF21, BMPR2 BMP/Smad mBMSCs Inhibiting osteogenic differentiation [32]
miR-199b-5p GSK-3p GSK3p/B-catenin hBMSCs Enhancing osteogenic differentiation [33]
miR-193a-3p  MAP3k3 MAPK hBMSCs Enhancing osteogenic differentiation [34]
miR-146a NF2, Smad4 TGEF-B BMSCs, HUVECs Enhancing osteogenic differentiation and [35]
vasculogenesis
miR-1224-5p  ADCY2 Rapl BMSCs Enhancing osteogenic differentiation and [36]
inhibiting osteoclastic differentiation
miR-199a-5p  HIFla HIFa/Twistl hMSCs Enhancing osteogenic differentiation [37]
miR-130a Smurf2, PPARy - BMSCs Enhancing osteogenic differentiation and [38]
inhibiting adipogenesis
miR-143 HDAC7 - mBMSCs Enhancing osteogenic differentiation [39]
miR-384-5p Gli2 - rBMSCs Inhibiting osteogenic differentiation and [40]
accelerating cell senescence
miR-206 CX43 - hDPSCs Inhibiting osteogenic differentiation [41]
miR-31 SATB2 - hMSCs Inhibiting osteogenic differentiation [42]
miR-138-5p MACF1 - mBMSCs Inhibiting osteogenic differentiation [43]
miR-214 ATF4 - mBMSCs Inhibiting osteogenic differentiation [44]
miR-182 PKR PKR-IENB mBMMs Enhancing osteoclastic differentiation [45]
miR-29a SOCS2 TNF SF3b BMMs Inhibiting osteoclastic differentiation [46]
miR-125a-5p TNFRSF1B - RAW264.7 Enhancing osteoclastic differentiation [47]
miR-25-3p NFIX - RAW 264.7 Enhancing osteoclastic differentiation [48]
miR-338-3p MafB - RAW264.7 Enhancing osteoclastic differentiation [49]
miR-27a PPARy/APC - mBMMs Inhibiting osteoclastic differentiation [50]
miR-20a PPARy - THP-1 Inhibiting osteoclastic differentiation [51]

—: unknown or not mentioned in the literture; hBMSCs: human bone marrow mesenchymal stem cells; JBMMSCs: jaw bone marrow mesenchymal stem
cells; ADSCs: adipose-derived stem cells; rBMSCs: rat bone marrow mesenchymal stem cells; HUVECs: human umbilical vein endothelial cells; mBMSCs:
mouse bone marrow mesenchymal stem cells; hMSCs: human mesenchymal stem cells; hDPSCs: human dental pulp stromal cells; mBMMs: mouse bone

marrow macrophages.
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M G5 G, TN, — S HARG . B, circRNA
REHARAEIRNASMII A A R AR T, ERPERNA SRS SE , 720
Jie 5 S = EARE E

circRNATT1E A N JEmRN A 724, JEmiRNA
TR A . circ RN AR Se 9l & BRI T RE SR AE J e 43
W A P miRN A 5 mRNASE A, BF5% 7R cireRNA L1
g5 A RE 5 miRN A B 454, i 4 5 sk B AIX
miRNARJFRIEIKF,

circRNABEG A5 e sead B o M2 - N & 720K
RNA (exonic-intronic circRNA, EIciRNA ) 3= B /77 T 41 ity
FWN, EIGRNATE B[R] 6 75 T RNAFF SR 7RI
. EIRNAMN G FIFHIE S UL/ MERHAZE
(U1 small nuclear ribonucleoproteins, Ul snRNPs) # H.AE
FHIE EICiRNA-U1 snRNPsE GK, iZ & 5 1A GE I 17
RNAZR A B0 15 P DT IR 5 SR Bl

T3 —/INiB Sy circRNAT] DIBE B A R . H
HIA PR I7 IR cir RN AR BRI 20, fie =207 =0
B Y EIEEAL IR T (eukaryotic translation initiation
factor 4 gamma 2, EIF4G2) B LRSI AN%5 & circRNA S A
IRESJF 51 NI 4 S #7, T—LE 5 AT IRES 351 (14
circRNA#EAT BT 8 75 28— RRACHE5 F B, X4
LEHIRZ T meA MBI Z 5, YTHES M R T & 113 (YTH
domain family 3, YTHDF3) | <3 iR jllm6 A A 1T 55 4R
EIFAG2 T4 Bl iR

T8 2 W98 K BlcircRNARE RS 2 5 Y45 1 40 M 04 1By
SR LS R . circ-00665237F BMSCs )i 7 S
P [, 38 PISK/AKTIE B AR #F BMSCs iU 436
T A 825 SN L A% Al A circ-0000885 ) 215 T+
o BE—HAIFSE K Phcirc-0000885HEML 11 BMSCs i 5 A1l
BCE A, I B A (R 2 BMSCs I T fiE S 38 ik i
BMSCsH s bt F v 22 R 3RIA 1 cire RNA A T 452,
i XS BMSCs U 43 Ak i B v 2 S B ) circ RN AT
1458, R circFKBPS I T g1t W/ LM
circRNATEFE 7 1 40 A 17 O C 43 Ak o 7 v b 3] T 244
H, circ-0008542fE 5 {2 HFRANKLA FHIOCHH L, Ticire-
Hmbox1 W BAT A B 9 A W) 273007, BB Hl O Cor iy
YRR DL EBFSY U circRN AFE T 41 AE 19 ol B AT
o R E A PEH], (R H AT cireRNARY ZHE
FVE BRI AL T8 25 B B, A Mo th, i T
circRNA ' FZEmiRN AW T (miRNA response
elements, MRE), circRNA P/ i miRN A4 M I A& F5 34
BAER, X —IEEEHLE £ OBAIOC /b 7y TH M 53 5 #E
J& S AT LA

1.3 circRNA-miRNAMZFETHBEEE

WF 58 % L —LERN A QL circRNAFImRNA & A
MRE'"", circRNAFImRNAMRER] L% 5 i 45 &
miRNA, X 8 F 5 miRN A4 8855 4 1 N I8
RNA (competing endogenous RNA, ceRNA), circRNAS
miRNA P AR H] 2408 T MRE, jifiid 5 mRNATE 5+
PEHBZS B miRNA, M FR ) 2 15 miRNA 5 #mRNA 1
FHEAER, B2 S mRNA R B

H A, Bk 4% 22 AR 2 W circRNAYE J1ceRNA Y
miRNAZ 8] I AR 2 OBMOC/Mb . it v
BEAE LT . CHENSE S8 i cireRN AR IR T I8 11
PT84 Ak 1 56 circ RNA——CDR1as, i 1 4
5 DRI 00 K 36 iE S 36 IE S T miR-7-5p 47 4E T CDR1asHl
WNT5BIZE 453, CDR1as5miR-7-5p3a G254, fit
miR-7-5p%f T #L 3L [ WNT5BF 5 A 006 o i
WNT5BREWE N il B-cateninf 363k, T2l 5 BMSCs I A%
Hie 1. S35, 7E4R B K (melatonin, MEL) 5%
BMSCs B /ML BIBIFFE 1, circ-0003865 ) i AR, 5T
KB circ-0038658E 5 miR-3653-3pMH H 455 . miR-3653-
3pRBIH LT M GAS1FIA AL ZE T4 i 1 OBk o #
LM 5E K B circ-0003865HE & 1 miR-3653-3plg 4/ FH iE
T H 55 miR-3653-3pfE i T- AL L B AL B RE 1) cire-
00068596 1 1% 5 miR-431-5p 45 4, M ROCK1 /& miR-
431-5pf H I FEA, K i circ-0006859i8 it 55 miR-413-5pAH
HE5G, fE#FROCKIYFR IR, MM H50 T 41 L 15 734k
A VE T AR 2 AR A AR BE A T, 6 Ab, circRNA-
28313065 35 P45 A miR-195a, f#5imiR-195a%F CSF13
ISP HIE T, f2 B BE A%/ B R4 i 7 OCAr 4k, Jf:
H 3K S MR BMC3T3E 140 2 43 WA B4 S WAk v &
circ-008542, 1 h miR-185-5p )4, L AEAL L IE RANKIE
R K3k, A2 3O Cor Ak AE I gt 3 2k fF 5% 13 B
circRNAREM 1T ceRNABLHI, RIFE A miRNAWGSH S 5 /75
OB. OCHY M, HTEHFH PR I A A K Sl B rh ke 2]
HEEN, Wk,

2 circRNA-miRNA M %& 58 X &%

2.1 circRNA-miRNAM &5 & RFHHR

B BN LA A P B A DG, FLRRIE A dE
% B RO B RS i, st R M=, B AT
¥ A R BT AT — A JEE DR R A8 D AR 75 R A T A
YR B, H e — SO S 3 TR O G P A o B i 8
BT BT, BIINMRNAK/RANLYE 518 i3 7 0CH
b BB o W Wik AR, BIF 9 W A g B ot i 7 )
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Table 2 The circRNA-miRNA network regulates the osteoblastic and osteoclastic differentiation processes

circRNA Sample  Target gene Pathway Function Ref.
circ-0016624 hBMSCs  miR-98 BMP2 Enhancing osteogenic differentiation [68]
circ-0000020 BMSCs miR-142-5p  BMP2 Enhancing osteogenic differentiation [69]
circ-0048211 hBMSCs  miR-93-5p  BMP2 Enhancing osteogenic differentiation [70]
circ-0007059 hBMSCs  miR-378 BMP2 Enhancing osteogenic differentiation [71]
circ-0006215 hBMSCs  miR-942-5p RUNX2, VEGF Enhancing osteogenic differentiation [72]
circRNA-23525 ADSCs miR-30a-3p  RUNX2 Enhancing osteogenic differentiation [73]
circRNA-0001795 hBMSCs ~ miR-339-5p  YAP1 Enhancing osteogenic differentiation [74]
circ-ITCH hBMSCs  miR-214 YAP1 Enhancing osteogenic differentiation [75]
circRNA-Smg5 BMSCs miR-194-5p  B-catenin Enhancing osteogenic differentiation [76]
circRNA-124534  hDPSCs miR-496 B-catenin Enhancing osteogenic differentiation [77]
circRNA-AFF4 BMSCs miR-7723-5p PIK3R1 Enhancing osteogenic differentiation [78]
circ-0026827 hDPSCs miR-188-3p  Beclinl, RUNX1 Mediating cellular autophagy and enhancing osteogenic differentiation [79]
circRNA-vgll3 ADSCs miR-326-5p  Integrina5 Enhancing osteogenic differentiation and bone mineralization [13]
circRNA-SIPA1L1 DPSCs miR-617 Smad3 Enhancing osteogenic differentiation [80]
circRNA-0062582 hBMSCs  miR-145 CBFB Enhancing osteogenic differentiation [81]
circRNA-0006766 hBMSCs ~ miR-4739 Notch2 Enhancing osteogenic differentiation [82]
circRNA-0074834 BMSCs miR-942-5p  ZEB1, VEGF Enhancing osteogenic differentiation and vascularization [83]
circ-0006859 hBMSCs  miR-431-5p ROCKI1 Inhibiting osteogenic differentiation [66]
circRNA-006873  hBMSCs ~ miR-142-5p  PTEN/Akt Inhibiting osteogenic differentiation [84]
circRNA-0003865 BMSCs miR-3653-3p GASI1 Inhibiting osteogenic differentiation [65]
circRNA-CDRlas hBMSCs  miR-7-5p WNT5B Inhibiting osteogenic differentiation [64]
circRNA-28313 BMMCs  miR-195a RANKL, CSF1 ~ Promoting osteoclastic differentiation and relieving the inhibition of CSF1 expression [67]
circ-0008542 RAW264.7 miR1-185-5p RNAKL Enhancing osteoclastic differentiation and bone resorption [14]
circ-Hmbox1 mBMMs miR-1247-5 RANKL Inhibiting osteoclastic differentiation [61]
circRNA-009934  Raw264.7 miR-5107 TRAF6 Enhancing osteoclastic differentiation [85]

rDFCs: rat dental follicle stem cells; the other abbreviations are explained in the footnote to Table 1.

circRNA-miRNA R 4% FR R4

T BUBLAA PRI 1, 40 10 B4 P BE ) i) 58
circRNA-miRNA [ £ 75 H o 21) 8 2 1 38 55 7E 7.
YINZES % Wl circ-00068597E B R i M/ B BMSCsH
IKTFES, I HLEs ik circ-0006859RE MM il /)N LT~ 200 Ml 114
W M TR REFTITEMIIN T circ-00068598E-5 miR-
642b-5pMImiR-483-3p EL LA, circ-000685973 5] 5 miR-
642b-5p FlmiR-483-3p (1 H %45 G GRS HE EFNA2 I
DOCK3HIFE3k, FEM N Wnt!E S B, HI55 17 T4
HEE T . YUSE B SE 4 Hh e TR s A R 3 v,
circ-00166241 8 S HimiR-98 B F ik /KT, Mkl T
BIEA & AT H (bone morphorgenic protein-2, BMP2)

FIk, T T AR E AR T . TE— IR BB
5, MIZE7 % BlcircRNA AFFARENS 5 miR-7723-5p4
A, I OBYH T HE MR HE 5 4 i . X LEFITas Rk
B circ-0006859 . circ-0016624 . circ RNA AFF4%%
circRNA AT BEICAIAY T E BB A T TERE £

RIS, A6 B AR ) Bt R v, OCHY 434k B
58, BIFTE & BEmiR-506-3p RE % 0% AL TN MIAZ 5~ 119
Z% ik (nuclear factor of activated T-cells 1, NFATc1), 1M
NFATc1REAN S T A M OCH 4k . [Al} circ-UBAP2
BEMS & ¥ miR-506-3pi 48 I AVEH, M #ilmiR-506-3p iy A=
Y12 E R, it circ-UBAP2RERS f# B miR-506-3p Xt
OCHM b B4 it -0 25 5 Jo Wz e, o 3k Jod it s % e s
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o AR, miR-195afE41 X CSF-1R4M I, T CSF-1J&
B A M AN MG 1) O C A 1 B R 40 it X 7, T
circRNA-28313fE1F }ceRNA 5 miR-195a T 454, it
miR-195a%f CSF-1044 i, {2 i# CSF-1 Kk MO Crk,
Jon s B BRGS0 BRI RAW 264.7
20 A B35 T 1) B 4 T 3 Ak G R P Y circ RN A
miRNA P FRIETE, 5T 22 5 RIARNAZ [A] AR SCHE 43
i & T circRNA-miRNA B3 6 8 2%, 25 5L iR
circRNA-007873. circRNA-010763. circRNA-0156225
miR-103Z [A] () FRIBAHE, ARG HA Frifk— D50k, H
WA /R circ RN A -miRN A 5 9 45 e 1 - 4i 431k LA
KU R ey SEusn b o A A v A A

R 7 22 119 1= 3 RN AT T Al cir RN AT R4 51 BF 5%
B FEH, KA ) circE RN AT 07 A miRN AZE B A
W R AR R S AR i 2 Rk, BRTE A2
WFFEUERA T 353 cireE RN A FImiRN ATE B TS VA B0 T AT
FEVPEVE R, (B2 KA cire RNA FImiRN A ifF 58 8
15 B AE R I 22 S VERIR I B B, AT A AR T B LR 4%
BURLEA REifE— P BE . IF B XX 2circRNA-miRNA
F I R 26 AR T B RIS BE A 5 B FRAT T 2 B B il
WA YIAR S, S AR B BB A S A R A 3R
P TR B FIAY T BB AA NG AR
2.2 circRNA-miRNA S BE %

A — 2 WL s A, T OC/ ML
YIRe R, SO -0 16 3 R A, B E IRROR AR, [F)
Bp i B0 R I PR v, A LI PR R I A A
BoE i, A ARG R A2 RGN R
g, 5 R A 2252 NS I AFRE AR . ™ 04 R AL
7 Bl BER AR A TIRYT, (H R X RS IEEXT T i Tk
ZARFFOCH b 4t AL PR ) R R U AN, PRI IR
AT it WA 1 & AR R TR FO CA Ak AnA T4 Ty g i) i
AL T R A AT EA R T

—LERIF Y R W miRN AR B AL 2 (8] A7 DGR, 38
TR S8 HP YT ER DGCRS I Dicer il # A GO2 7% 1 %
XTmiRNAMIE A, B2 e FIA 7D 8 2 G H S iy B 25
HOCHTTARE 15240 o X FPRINE 76 % B RN B gk — 25
13BN IE, SR T Dicer B /N R 7R T 52 BE - b
AR5 o Sk R AR R B R 9 RR A 1 A1 R A 4
(peripheral blood mononuclear cell, PBMC ) it 7 B /7 Al
AR R X 5 B[R ZBR1C 20 M (isobaric tags for
relative and quantitation, iTRAQ) %5 B /R 123Fh
miRNAFMI 73R R T 257 ERIA™, FIHmiRNA
FE B AL Th ke 2 7 H AR, [FBF 2% FeircRNA S
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