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[HEZE ] MR BRI LT R 477 2 R 0 S VR AR TR DR AR A, PA0PR RNA (cireRNA ) 258 i JE 2 By 107
KIS —Fh N IR IE SRS RNA, T 0] BB 1 miRNA #45 . a] 28 B 4 A 45 07 NI SRR b & 2B . &
JEHREZAEA, RN N2 E A YRR s T BUETT R A . FEE RS ABITRA, cireRNA 5%
WL T B B AH SCEIR 1 56 ZR 52 B S8 AT 1)) 12 K . AR SCHISE cireRNA [ FHRIE . TERUHLE] . VERRCRIL S
PR WURTIRE . AHSCBORIIIFITIE R IEA TR, LI B 7y RO A TR 7 3 (A 1 S
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Circular RNA and nerve, muscle functions and related diseases: research progress
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[ Abstract] Laryngeal muscle function impairment caused by advanced vocal fold paralysis is an urgent problem to
be solved in throat surgery. Circular RNA (circRNA) is a kind of endogenous loop non-coding RNA formed by non-classical
splicing. It may play an important role in the development and progression of various diseases through microRNA (miRNA)
sponge, alternative splicing regulators and so on. It is a potential biomarker for early diagnosis of diseases or a new target
for intervention therapy. With the deepening of research, the relationship between circRNA and nerve, muscle functions and
related diseases has also been widely concerned by scholars. This review focuses on circRNA’s molecular characteristics,
formation mechanism, mode of action, and its research progress in nerve, muscle functions and related diseases, so as to
provide new ways for the treatment of advanced vocal fold paralysis.
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BTV . ST UE B miRNA 7826 #4285 #5 L
EAAACH P TR EE B Y . R
RNA (circular RNA, circRNA ) & 2013 4 &% 3
) — R N IR PE PR IE AE 4% RNA (non-coding
RNA, ncRNA) , il izt B [N B 57 )5 7K 1 3 42 4L
WS EHEBI R EMEIED . ciccRNAFE1E L2
miRNA AN, HXT miRNA B2 AR
7% circRNA AJ e 2 5 4 26 ph 20k L 2= 4 2T 4t
FEHERR . 9T R circRNA 760 ML PR . I8
W PRI BT 7 2 T R 55 22 i B0 A 3ot
R R EEEAEH, R AR & R AT
REfEEI R . BEE IFE AR A, cireRNA 5
25 WUAPIRE B DGR 1Y 56 RS2 B2 E AT T
2R, ARSI TSR, B s
ROR . SRR T AR

1 circRNA #fiA

circRNA J& 38 i 45 5k #9 n 28 85 32 7 X%
RNA [ 3" 5" vy 38 33 A 5 AH % 17 T o 1) — Fo
ncRNA, EA K470 57 51 O 51 PE F1 8 & i e e
PEUO L FLTE 20 HE42 70 4ER, cireRNA w75 5 25
g R B, (RS T YR A H R R RIBR T, AER K
— Bt BRI cireRNA B8N Ry & Ted e iY B 2 /1 =
P, #2012 4F Salzman %5 % T T 4
T RGBT 5 A ERATR . H AT cireRNA Jf:
WA FMEI G — a2 I, — R FH L i i)
L2 A R LA e I P R Bk 44,
A —H o W AR IR T ek A 44
1.1 5F4F4E  circRNA Sl o S AR 2P A
B — A RIRE 454, A B4 5 bilE 1 37 v
LB AR, KIS cireRNA 4R T4, |
CAAET BRI IS b 800 N & R IR Y
circRNA N {37 F A g #Z% . cireRNA 2R 2, i
KEAHE¥FERT 1070 4> RNA I AL A S
RS cireRNA AHOCAE B, RS 145 100
T FEATHERY cireRNA B9S2 508 g L PRt
ST A B B B = FF R, cireRNA RESSHEHT
RNA % 1R ST 0 i, BLA Th 2k RNA T
TR TP . cireRNA BR T HA 7
JEEE AR ENE I RREAL, HP S AE A 5] 49 o ]
W HA R IR s, 3 BRI AR R
[ % & By BERY S Ik R et Fgo e e LR

TXRLAE SIS cireRNA BAT B AEYIbR S Aa 7
HEERIE T
1.2 W AuHl KT cireRNA AYTE BHL A ZFf
IR 5 AR K AN [R] W] H cireRNA 4324 4b
i F circRNA ., & F cireRNA A g F - &
circRNA, & THMg FILpLRIA AL, BT AR
N Jeck 26 78 2013 AR AR IR I T B &
UK B A PR LR & F RO IR S B IR,
22 ML mRNA Fij A28 59 42 5 T8 iU EL A DI RE I 2k
mRNA A[E], #MEF cireRNA HITE R f 0] B 5%
YIMAOG. 7E55 1 AhEArh, 2 b 37 i Al
5 A A TR U BR NS O L
cireRNA; 55 2 Fp B A1 v, 2 A4S Py & 1] FH B 2k
AN EC T Y D B 4 B T BR N IR AR
circRNA., 7EI i FEH, cirecRNA 1928 £:M: 2 0] 59
FEANT SR . MR BTN circRNA J2 AR B DI ig
TRM, KT NEHFHAPLHIBA, Zhang 27
IR R fea eI B RO E B 6 2N A S = W Vil | 35
circRNA ., J5 A2 48 N & F Z A4 il i RNA
2t 476 11 ( RNA-binding protein, RBP ) A& 1EH
LA RBP # fE sE HEE J cireRNA W™ LB R
4 i XT cireRNA AE )22 D BRI A 98 HAT S 2 5
X, AHFLIE B BARBLE A 78 20 2, A ek —
AN SRS
1.3 ABhFAHRBEAEMEBEX  E circRNA ) £ il
EWEEIe T, BRI 2 n R e S5 A 3T DA
V4R I miRNA, 38 5 1) miRNA SR i F
HOSE A 8, TERE R KO R IETE ST
circRNA fF= Jy miRNA 15 £ () D A, f 7 o i 5 %)
CDRIas/ciRS-7 Fll 14 sl ke 7€ X I Y (sex-determining
region Y, Sry) IBFIERINA . 1 Sry 2 circRNA
AT 5 CiRS-7 ISR PEFIALA > o DL ML
THEER RNA FFFIFIE P, 2T A circRNA ()
— i LA S A B R S T R IR A T IR A
M SER R E o B T HEARAUN LASD, circRNA i 1]
ISR ARG, s RBP /- S IE M RNA 4
H& &K (RNA protein complex, RPC) , Mz
Wi A R RE, (IR R L P L circRNA
AT AR SRS G BT R, 38 2Pk By 4 7 2
PR I B R B 18 4 R T O 2
JUEDIHERFNTAY circRNA A5 AS Wi i,
{H 2% cireRNA THREIART . BR T EIREHIBZ
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Ak, —LE circRNA 4 1% 7] 5 A A ELAE 9 P9 38
KBNS, R TN T RERRI RN E R ™
W ANA A BF 28 3B circRNA 7] BE 518 JE K A4 il A
e, 30 A R 4 AR DR A A A oA R A HE R AR
FI2Y L X BERFIY 4 EIAIE T cireRNA (VS 7E/E
i, it —20 iR 2 W S 250067 ST St
T A ME R .

2 circRNA 5#Z g KX &R

circRNA 7 i L 2l 9 1) K i v o= B2 o S Pk %
Ko Xk AT KM X B, A ZIT, B
ZR fih AR 28 T0 A R FR TP Y RNA R4 T T B BRI Y
K, cireRNA TEMZ ot/ fbad # b Bk B, It
HAER A KEE 4. circRNA 7] DAITESE fih g yg
FEM A [ s o, AT DAAE S fi 8] 72 > B
PEEAR, MNITJE T B, MFOTIESE, MRSk
B M Re R SCHEE H A RNA RS- iR 1 M 2

(adenosine deaminase acting on RNA, ADAR)

J& cireRNA J7AE R FE . P elb ke 4E T
circRNA [ 33K, circRNA [ FRATEM L & T o 2
Sl T SRS [/ ot o A & I 1)) % < 7 A Y
FERTE circRNA 7EJ8 28 h g D REVE T, IR
TERIZE A | Ph B 5 A5t R vh RO E T
2.1 circRNA 54 2454 i 5 2800 ik
IReRERT B e 2 7™ s g A TR AR e, REA
BUCRIT ik — H o R 2 BT, A A
2 2 4 ( central nervous system, CNS) 175 5,
AR 5 A R PR AR R AR AT B, 17 ] [ e
2 24 (peripheral nervous system, PNS) 7£ 5115
JEWHA AREABE GRS haifie A5k
RE MY AR, BRI AR 2 A A
JE S BUA] y pl i G SR AE R YT L AL Bh)
S s, QRN (traumatic brain injury,
TBI) /BRI B B 475 3807 224~ circRNA [ 334
R, AR T R RN B, XN A R
CireRNA X #i 2Pk &2 sl HAT I T 27 o 7E 4
P03 K B R & 90 25 S 2R AR 1) cireRNA, - HE
cireRNA RIAEX W BUE AT GES 5 T B REH 51
PEFRE R A Y

T J B 2 i A S S8 v, Sohin 252 SIE ]
/NERAR 235 cireRNA ki A g oAy, HF)
FHAEWAR 2553 B Tt X 26 22 53 31 cireRNA 2

HTHamhigR ., AR s asin K
BB R B T R AR S AY circRNAL2837, Jf:
UESE B ] 38 1 Vg 4 Ak miRNA-34 R 815 i 2200
W, HAZ BT 75 S A Wi A B ph 2 i 473,
Rt citcRNA.2837 g P i otz il . LI E
S5 R cireRNA TEM 5 it B rh 45 T 2
WTVER, AR E MR T R R T
2.2 circRNA 5 4P 2 £ 448 % % & circRNA 5
LR 22 RGP B VIAE G, CNS = circRNA-7
] B IR P I B i 46 M miRNA-7 K P
T, DA AR B 7R 2 v R s A DG BB AR 2 R 45 &
il E2A B9S2 0 B340, a4 AR/ BRI &
AR R BT R Y cireDLGAP4, A fg i
S RN B A A A T T ki A
Vil B WS 5004 A0 & B . Cervera-Carles
25 133 6 45 38 i Kk i A5 - ( frontotemporal lobar
degeneration, FTLD ) R #F AN circHOMER1 7K -
B, 3 B BR A A7 AE T 2 T 20 I AR R AR 28 v iy
circHOMER 1 2 iA7K - AT g 32 #2870 1 4 1 52 1l
TEAN AR 28R T Th B Ve E

PNS H G T 75 't IR A 10 Ao 28 728 M i 95 &
P circZNF609 ik F i, TUER circZNF609 Al i/
PO 52 g P P 28 e o 4 A B Iy P Y A, DT AR AP R
PR sl 2275 41 . ( retinal ganglion cell, RGC ) %52
FOCHRB R M Y o A R R /N LY
HRMZT (dorsal root ganglion, DRG ) H 45 Hi 22
IR circRNA, 1l circRNA.4614 F ik |l H 5
mRNA F12¢, #2785 DRG 1 circRNA [ 5 # K35 7] BE
Z 5 T HERIGM 49548 ( diabetic neuropathy, DN)
H1 mRNA [ ZATE, FF7E DN R EHEER . it
HMNAA I3, circRNA ZEIZ 255 fiig ) |
Mz | RS R O Y R — s 28
RY T BRI E IR
2.3 circRNA 31402 5 4 0945 EFEMAN
PGB AT, B TR AR
Tt T ARG AL . ZAE BT A mrm A E
THRERIAR S 5B . CNS I vk 25 )
1M E AT cireRNA fBIFSE s HAESE s 2 85 01 fm
Sl e P S AN M A G B | L AR A
SN I 2 P A RS T 4 05 T8 A 3 S ] 2
YEF . RA/INER AR fif 28 400 00 R A5 26 1Y) S 1 B s,
i 28 B Wt 403 )5 30 g 1 IZE B cireRNA AT 45 AN ] Y 22
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SR FRIA, I R A A BT R R A AR A3 A R W
Uity 11 28 ) cireRNA AT RE 7 il 28 54 o il SC B4
FH, T AE & A UK 8 25 4 1 38 3ty P 28 P circRNA 32
HH G AL AgTE > . BT
i RNA 55 3R-A5 T K BRAL B P 285 4141 Je
DRG H circRNA )£k, KM —FE & DRG #
Z eI LAY circRNA: circ-Spidr 515 i, If
TEAA P 5236 vhAIE 52 cire-Spidr 7] 8 i3 PI3K-Akt {5
538 VR T A P 224543 5 DRG A28 T B Bl 5 7
RO Mao % IR 1 R A B B TR A A
RUR I, FEP 2 B v HAT A3 R 2k KT 1Y
circ-Ankibl AJ i 1 miRNA-423-5p/miRNA-485-5p/
miRNA-666-3p-CYP26B1 i 1% I 7 # 2 11 17 5 #f
ARG A . BORER 2 ISR W], circRNA
FERZA503 5 16 s FEA: B R P oAy 5 LAY
S, A cireRNA X 25 A= B R AL i AT e ko
2 03 J5 W D) R &2 A R B T T WURTA YT Y T BE
P, HA RN E.

3 circRNA 5 AThEE KX &R

3.1 circRNA B3 B %A s E N 58 LE
NZSBF B B 2 A PN S v b 2 T
YEH, I HAEARKHMEER DS 24042
YyFha- gk LA s 2l 2 rh 25 5 HY K cireRNA, B
TTTT BEAE 4E F5 1 5 LT RE B 15 LAl &2 A . 3
B A R FESCEEVERT. B, 7E BRI B4R
Ji FR 1 638 1 cireZfp609 Al /E A miRNA-194-5p ()
T4, fEdE Bel-2 #HOCH 55 F 1 ( Bel-2-associated
transcription factor 1, BCLAF1) Ay ik, M i
il G LA M G 4k, DALt AT DA 3 815 cireZEp609
PRALA R R TS . fEE BB R A
circLMO7 #il circFGFR4 1 43 5| i i g 4 4Kk 45 &
miRNA-378a-3p il miRNA-107, 1l 40 & [ i &
MERE 4 mRNA f9£63k . JH Wnt3a ( Wnt3a A] 7£ =
A= 5 UE e A R LA SRR TE AR ),
ZALHE BRI ME . 5 T 3 4 miRNA-
133a 25 45 57 19 circFUT10 DA h 55 4 M 1 51
RNA 51 miRNA X HH0 3 R A G 984, 1895 B L
AR RegE L AN, R BT Y cireSVIL 7
FIN K /N BRUROULAA S B9 circZNF609 8t 75 - 8%
WUEmpE & A . BFE A A R A0 . TR A AT M
T fi# cireRNA TE IEHE- 8 UL B b R, #

4 cireRNA TE LI AR S I BOw LTI SIBYT R
WEAOBFSEAT T

3.2 CcircRNA 5 B8 0UA8 X & m  Re R IAN
circRNA 5 LA AH SCH0E B UTAH OG- FE ) A -
LR ZRR OB R I T —2H 5 “E R cireRNA
WA THEDN FELE cireRNA 7] 85 LA 3% S A%
AH WU BT 1) A A DG o T B WURH DG A9 5 0
i, B 7F Duchenne U JJL & 38 AN R 5E ( Duchenne
muscular dystrophy, DMD ) & #% QL & 8 T
H DMD 3& [R5 152 %% 5% Jr 7= A= 19 circRNA, DMD
FHEFES 45 48 B+ 255 55 b i X Bl e A
circRNA, It X 38 J& 63% DMD 35 1Y B A7 45,
INFRA “HR” 5 DU“HRGRT BRI A I H 5 AR
(9 P9 U5k DMD mRNA % 35, [H i, circRNA
7MY DMD SR G, W] DIAE 4 DMD
HUEAEVRIT I L WAk, Voellenkle 25V 7E 1
S ELPE LS R AN RO R A S R ARk R
circRNA . DL F X SEHF57 R W] cireRNA 5 H-#% JIUAH
KPR BN R . B fifnlF 225
HATHENIZER MR E AR R, A MR AR
OUT KA k. ncRNA 2 ILZE 40 1 B R 15 771,
X i 28 S TE ) L2 4 s AR AL R A s 2 o3 i
RIRK 5 25 7 28 KA E 4% RNA (long
non-coding RNA, IncRNA) . circRNA 2 | JF ]
T circRNA 45 ncRNA 752 il 2 M L2 40 A AL
il AR R, (R BRI AR . 2 H T
Ak, BR T ERIKZAE, A KT cireRNA 5H2
WL B 8 S AH AL Y SCHRHE o circRNA A
REFE BB WA DG rh A H 4 CA R, (HOCT L
o PRI AR RN A2 2% 1) AL R 22 A4
3.3 circRNA 5 & L circRNA 7£ .0 L 40 Jitd 1)
VER AR Z M., Siede 25 % L™ K HLL LR
BB cireRNA A B I 1y 22 SR ik, TEHT B
JLC I v v B 3R 3k Y cire-Amotl1 #% iE B 7] 55
P52 JUL A4 45t 1% 34 B 1 ( phosphoinositide dependent
kinase 1, PDKI1 ) FZ2Z % — I3 2 BRI 1 ( serine/
threonine kinase 1, AKT1) #H & AEH, Ji4e
T A S B o JULAR R B A G E D Y L e T
LIUESE B 5E 1, CDR1as/ciRS-7 42 iE T 0 UL
H 7 S A A0 LR T R B U AR T ALY
mm9-circ-016597/MFACR W] 15 5 £& i {k 4 2% 1 4
T, INECIUESER  L BAh, BFSE & PR R
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g /I BRC UL B S i 45 559K 35 1T (angiotensin 1T,
Ang 1) BEFAONULEF4EANIE 1 circRNA_ 000203
IR, I I AR 4 A miRNA-26b-5p fi# bR R iiF
AOFEA T AU JE 02 (collagen type 1 a2, Colla2)
2 g 41 21 4 K P F (connective tissue growth
factor, CTGF ) BYHIHIVEM, MfEisE.oNUSET 4k
WA LA R AT 25 TR, KRS
BAEIEY] cireRNA TR0 U BA HEIEE, JF 5.0
WLEF 4 Ak B YA . Lavenniah 25 % 338 T 4F X0
JULRE S T RE YT S, A TAa A 1 AT L ) i
miRNA-132/212 ZZ Y circRNA #3453, I & 3 1.0
JUUAE /IS B LA PN 33832 circRINA T 20 AT 55
JEPEBRRHE . 28O IIRE, XA cireRNA ZENLA
AHOCEIRIRTT A IR 1 58

4 NEERE

KEHFFEE M circRNA ANMEZ 5 T #5057
1. W mA . MAEBihiEE, WSS T L
L R T, TERRZE . LR IR DR R DGR
s AR AHE T BB R AEY SR SRR H RN
1k, &R A5 i 15 B T LA I ) 2R LB
WA BAERT B, A 5% circRNA L3520 I HLHI L £
LEPAEVE N miRNA W45 J5 1 . & T cireRNA HE
A BEFIBLTEA RE2E A0 T 2 i PRI A A
KPR AT SE . AR E A A cireRNA
S SRR SCHIRT ST, (HAA S B IS ThRERY
WRILIEZH, VA KT circRNA 7ER M2 ILZE
AP R R RN RS, BOREE A R E A RS
22—, AJRES MR 25 B B LA B AL il 7 >k
FEMWME I HT K M M —3E ncRNA, circRNA 1]
Wt Z A LG T B R R R A RIS, T
miRNA 5/N T4 RNA, circRNA E A 3K 1 f 18
YER R RROE AR EE M, DR mT DR s 12 W
T s 4 A W A A 28 B2 S s A PR AR I E
2% A, LT circRNA XF -4 L AR 5 K718
WEERH, WoRIRYT AT TR #2485 LS 46 27 ik
POt T OLAIETEL AR R . H AT BOA AHOC
B 239G A I, (HEE T cireRNA Y77
TCEEMAEARI VP R IR 2GR TT & . Bl il
25 LN S SER R 8 22 AH OC Y cireRNA # &L, 2
REREARE, ARG AEAS A PR R S P 28 S TG LA A
ORI circRNA BB A AT T i, I Amais e i

PEAT FI B SRR By, S AT A A 28457 i 1 )
RERRAG I A AR A 2

(& % x #f]

[1]  DONGHUI C, SHICAI C, WEI W, FEI L, JIANJUN J,
GANG C, et al. Functional modulation of satellite cells
in long-term denervated human laryngeal muscle[J].
Laryngoscope, 2010, 120: 353-358.

[2] IWATAY, OZAKI N, HIRATA H, SUGIURA Y, HORII
E, NAKAO E, et al. Fibroblast growth factor-2 enhances
functional recovery of reinnervated muscle[J]. Muscle
Nerve, 2006, 34: 623-630.

[3] JENGSF RAUC S, LILIANG P C, WU C J, LU
T H, CHEN Y C, et al. Profiling muscle-specific
microRNA expression after peripheral denervation and
reinnervation in a rat model[J]. J Neurotrauma, 2009,
26: 2345-2353.

[4] HSIEH C H,JENG S F, WU CJ,LUTH, YANGJ C,
CHEN Y C, et al. Altered expression of the microRNAs
and their potential target genes in the soleus muscle after
peripheral denervation and reinnervation in rats[J]. J
Trauma, 2011, 70: 472-480.

[5]  WILUSZ J E, SHARP P A. Molecular biology. A
circuitous route to noncoding RNA[J]. Science, 2013,
340: 440-441.

[6] LIZ LIUS,LIX,ZHAO W, LI J, XU Y. Circular RNA
in schizophrenia and depression[J/OL]. Front Psychiatry,
2020, 11: 392. DOT: 10.3389/fpsyt.2020.00392.

[7] WU X, XIAO Y, MA J, WANG A. Circular RNA: a
novel potential biomarker for skin diseases[J/OL].
Pharmacol Res, 2020, 158: 104841. DOI: 10.1016/
j-phrs.2020.104841.

[8] JINJ, SUN H, SHI C, YANG H, WU Y, LI W, et al.
Circular RNA in renal diseases[J]. J Cell Mol Med,
2020, 24: 6523-6533.

[9] GENG X, LIN X, ZHANG Y, LI Q, GUO Y, FANG
C, et al. Exosomal circular RNA sorting mechanisms
and their function in promoting or inhibiting cancer[J].
Oncol Lett, 2020, 19: 3369-3380.

[10] XU S, ZHOU L, PONNUSAMY M, ZHANG L,
DONG Y, ZHANGYY, et al. A comprehensive review of
circRNA: from purification and identification to disease
marker potential[J/OL]. Peer], 2018, 6: ¢5503. DOI:
10.7717/peerj.5503.

[11] SANGER H L, KLOTZ G, RIESNER D, GROSS H
J, KLEINSCHMIDT A K. Viroids are single-stranded
covalently closed circular RNA molecules existing as
highly base-paired rod-like structures[J]. Proc Natl
Acad Sci USA, 1976, 73: 3852-3856.

[12] SALZMAN J, GAWAD C, WANG P L, LACAYO N,



° 306 -

W TEE R 20214E3 H LA 42 3%

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

BROWN P O. Circular RNAs are the predominant
transcript isoform from hundreds of human genes in
diverse cell types[J/OL]. PLoS One, 2012, 7: €30733.
DOI: 10.1371/journal.pone.0030733.

WU W, JI P, ZHAO F. CircAtlas: an integrated resource
of one million highly accurate circular RNAs from
1 070 vertebrate transcriptomes[J/OL]. Genome Biol,
2020,21: 101. DOI: 10.1186/s13059-020-02018-y.
HUANG A, ZHENG H, WU Z, CHEN M, HUANG Y.
Circular RNA-protein interactions: functions,
mechanisms, and identification[ J]. Theranostics, 2020,
10: 3503-3517.

QUAN G, LIJ. Circular RNAs: biogenesis, expression
and their potential roles in reproduction[J/OL] J
Ovarian Res, 2018, 11: 9. DOI: 10.1186/s13048-018-
0381-4.

JECK W R, SORRENTINO J A, WANG K, SLEVIN M
K, BURD CE, LIU J, et al. Circular RNAs are abundant,
conserved, and associated with ALU repeats[J]. RNA,
2013, 19: 141-157.

ZHANG Y, ZHANG X O, CHEN T, XIANG J F, YIN
Q F, XING Y H, et al. Circular intronic long noncoding
RNAs[J]. Mol Cell, 2013, 51: 792-806.

HSIAO K'Y, SUN H S, TSAI S J. Circular RNA—New
member of noncoding RNA with novel functions[J].
Exp Biol Med (Maywood), 2017, 242: 1136-1141.

DAS A, DAS A, DAS D, ABDELMOHSEN K, PANDAA C.
Circular RNAs in myogenesis[ J/OL ]. Biochim Biophys Acta
Gene Regul Mech, 2020, 1863: 194372. DOI: 10.1016/
j-bbagrm.2019.02.011.

CHEN L L. The expanding regulatory mechanisms and
cellular functions of circular RNAs[J]. Nat Rev Mol
Cell Biol, 2020, 21: 475-490.

YAO T, CHEN Q, FU L, GUO J. Circular RNAs:
biogenesis, properties, roles, and their relationships with
liver diseases[J]. Hepatol Res, 2017, 47: 497-504.
ZHANG X O, WANG H B, ZHANGY, LU X, CHEN L
L, YANG L. Complementary sequence-mediated exon
circularization[J]. Cell, 2014, 159: 134-147.

JECK W R, SHARPLESS N E. Detecting and characterizing
circular RNAs|[J]. Nat Biotechnol, 2014, 32: 453-461.
DONG R, ZHANG X O, ZHANG Y, MA X K, CHEN
L L, YANG L. CircRNA-derived pseudogenes[J]. Cell
Res, 2016, 26: 747-750.

IVANOV A, MEMCZAK S, WYLER E, TORTI F,
PORATH H T, OREJUELA M R, et al. Analysis of
intron sequences reveals hallmarks of circular RNA
biogenesis in animals[J]. Cell Rep, 2015, 10: 170-177.
RYBAK-WOLF A, STOTTMEISTER C, GLA Z AR P,
JENS M, PINO N, GIUSTI S, et al. Circular RNAs in the

mammalian brain are highly abundant, conserved, and

[27]

(28]

[29]

[30]

[31]

[32]

(33]

[34]

[35]

[36]

[37]

dynamically expressed[J]. Mol Cell, 2015, 58: 870-885.
CHEN Z, WANG H, ZHONG J, YANG J, DARWAZEH
R, TIAN X, et al. Significant changes in circular RNA
in the mouse cerebral cortex around an injury site after
traumatic brain injury[J]. Exp Neurol, 2019, 313: 37-48.
QIN C, LIU C B, YANG D G, GAO F, ZHANG X,
ZHANG C, et al. Circular RNA expression alteration
and bioinformatics analysis in rats after traumatic spinal
cord injury[J/OL]. Front Mol Neurosci, 2019, 11: 497.
DOI: 10.3389/fnmol1.2018.00497.

SOHN E J, PARK H T. Differential expression of circular
RNAs in the proximal and distal segments of the sciatic
nerve after injury[J]. Neuroreport, 2020, 31: 76-84.
ZHOU Z B, NIU Y L, HUANG G X, LU J J, CHEN A,
ZHU L. Silencing of circRNA.2837 plays a protective
role in sciatic nerve injury by sponging the miR-34
family via regulating neuronal autophagy[J]. Mol Ther
Nucleic Acids, 2018, 12: 718-729.

ZHAO Y, ALEXANDROV P N, JABER V, LUKIW W J.
Deficiency in the ubiquitin conjugating enzyme UBE2A
in Alzheimer’s disease (AD) is linked to deficits
in a natural circular miRNA-7 sponge (circRNA;
ciRS-7)[J/OL]. Genes (Basel), 2016, 7: 116. DOI:
10.3390/genes7120116.

FENG Z, ZHANG L, WANG S, HONG Q. Circular
RNA circDLGAP4 exerts neuroprotective effects via
modulating miR-134-5p/CREB pathway in Parkinson’s
disease[J]. Biochem Biophys Res Commun, 2020, 522:
388-394.

CERVERA-CARLES L, DOLS-ICARDO O, MOLINA-
PORCEL L, ALCOLEA D, CERVANTES-GONZALEZ
A, MUNOZ-LLAHUNA L, et al. Assessing circular
RNAs in Alzheimer’s disease and frontotemporal lobar
degeneration[J]. Neurobiol Aging, 2020, 92: 7-11.
WANG J J, LIU C, SHAN K, LIU B H, LI X M, ZHANG
S J, et al. Circular RNA-ZNF609 regulates retinal
neurodegeneration by acting as miR-615 sponge[J].
Theranostics, 2018, 8: 3408-3415.

ZHANG H H, ZHANG Y, WANG X, YANG P, ZHANG
B Y, HU S, et al. Circular RNA profile in diabetic
peripheral neuropathy: analysis of coexpression networks
of circular RNAs and mRNAs[J]. Epigenomics, 2020,
12: 843-857.

LI GF, LI L, YAOZ Q, ZHUANG S J. Hsa_
circ_0007534/miR-761/ZIC5 regulatory loop modulates
the proliferation and migration of glioma cells[J].
Biochem Biophys Res Commun, 2018, 499: 765-771.
ZHANG SB,LINSY, LIUM, LIU C C,DING HH, SUNY,
et al. CircAnksla in the spinal cord regulates hypersensitivity
in a rodent model of neuropathic pain[ J/OL ]. Nat Commun,
2019, 10: 4119. DOIL: 10.1038/s41467-019-12049-0.



5 3 1. P ARITE, SF . PRIRRNA SR LA DI RE S AR B BT ik i

* 307 -

[38]

[41]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

ZHUO C J, HOU W H, JIANG D G, TIAN H J,
WANG L N, JIA F, et al. Circular RNAs in early brain
development and their influence and clinical significance
in neuropsychiatric disorders[J]. Neural Regen Res,
2020, 15: 817-823.

IRARFE, SRR A R 2 O B SRR T R [T,
AR R 2 S R AZ ZRAK, 2005, 27 :377-379.

MAO S, HUANG T, CHEN Y, SHEN L, ZHOU 8,
ZHANG 8§, et al. Circ-Spidr enhances axon regeneration
after peripheral nerve injury[J/OL]. Cell Death Dis,
2019, 10: 787. DOI: 10.1038/s41419-019-2027-x.

MAO S, ZHANG S, ZHOU S, HUANG T, FENG W,
GU X, et al. A Schwann cell-enriched circular RNA circ-
Ankibl regulates Schwann cell proliferation following
peripheral nerve injury[J]. FASEB J, 2019, 33: 12409-
12424.

JOHNSON A N, MOKALLED M H, VALERA J M,
POSS K D, OLSON E N. Post-transcriptional regulation
of myotube elongation and myogenesis by Hoi Polloil J].
Development, 2013, 140: 3645-3656.

WANG Y, LI M, WANGY, LIU J, ZHANG M, FANG
X, et al. A Zfp609 circular RNA regulates myoblast
differentiation by sponging miR-194-5p[J]. Int J Biol
Macromol, 2019, 121: 1308-1313.

WEI X, LI H, YANG J, HAO D, DONG D, HUANG
Y, et al. Circular RNA profiling reveals an abundant
circLMO7 that regulates myoblasts differentiation and
survival by sponging miR-378a-3p[J/OL]. Cell Death
Dis, 2017, 8: €3153. DOI: 10.1038/cddis.2017.541.

LI H, WEI X, YANG J, DONG D, HAO D, HUANG Y,
et al. circFGFR4 promotes differentiation of myoblasts
via binding miR-107 to relieve its inhibition of Wnt3a[J].
Mol Ther Nucleic Acids, 2018, 11: 272-283.

LI H, YANG J, WEI X, SONG C, DONG D, HUANG
Y, et al. CircFUT10 reduces proliferation and facilitates
differentiation of myoblasts by sponging miR-133a[J]. J
Cell Physiol, 2018, 233: 4643-4651.

OUYANG H, CHEN X, LI W, LI Z, NIE Q, ZHANG X.
Circular RNA circSVIL promotes myoblast proliferation
and differentiation by sponging miR-203 in chicken[J/OL .
Front Genet, 2018, 9: 172. DOI: 10.3389/fgene.2018.00172.
LEGNINI I, DI TIMOTEO G, ROSSI F, MORLANDO
M, BRIGANTI F, STHANDIER O, et al. Circ-ZNF609
is a circular RNA that can be translated and functions in
myogenesis[J/OL]. Mol Cell, 2017, 66: 22-37. €9. DOI:
10.1016/j.molcel.2017.02.017.

ABDELMOHSEN K, PANDA A C, DE S,
GRAMMATIKAKIS I, KIM J, DING J, et al. Circular

[50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

[58]

RNAs in monkey muscle: age-dependent changes[J].
Aging (Albany NY), 2015, 7: 903-910.
SUZUKI H, AOKI Y, KAMEYAMA T, SAITO T,
MASUDA S, TANIHATA J, et al. Endogenous multiple
exon skipping and back-splicing at the DMD mutation
hotspot[J/JOL]. Int J Mol Sci, 2016, 17: 1722. DOI:
10.3390/ijms17101722.
VOELLENKLE C, PERFETTI A, CARRARA
M, FUSCHI P, RENNA L V, LONGO M, et al.
Dysregulation of circular RNAs in myotonic dystrophy
type 1[J/OL]. Int J Mol Sci, 2019, 20: 1838. DOI:
10.3390/ijms20081938.
WENG J, ZHANG P, YIN X, JIANG B. The whole
transcriptome involved in denervated muscle atrophy
following peripheral nerve injury[J/OL]. Front Mol
Neurosci, 2018, 11: 69. DOI: 10.3389/fnmol.2018.00069.
SIEDE D, RAPTI K, GORSKA A A, KATUS H A,
ALTMULLER J, BOECKEL J N, et al. Identification of
circular RNAs with host gene-independent expression
in human model systems for cardiac differentiation and
disease[J]. J Mol Cell Cardiol, 2017, 109: 48-56.
ZENG Y, DU W W, WU Y, YANG Z, AWAN F M, LI
X, et al. A circular RNA binds to and activates AKT
phosphorylation and nuclear localization reducing
apoptosis and enhancing cardiac repair[ J]. Theranostics,
2017, 7: 3842-3855.
GENG H H, LI R, SUY M, XIAO J, PAN M, CAI X
X, et al. The circular RNA Cdrlas promotes myocardial
infarction by mediating the regulation of miR-7a on its
target genes expression[J/OL]. PLoS One, 2016, 11:
¢0151753. DOI: 10.1371/journal.pone.0151753.
WANG K, GANTY, LIN, LIU CY, ZHOU LYY,
GAO J N, et al. Circular RNA mediates cardiomyocyte
death via miRNA-dependent upregulation of MTP18
expression[J]. Cell Death Differ, 2017, 24: 1111-1120.
TANG C M, ZHANG M, HUANG L, HU Z Q, ZHU
J N, XIAO Z, et al. CircRNA 000203 enhances the
expression of fibrosis-associated genes by derepressing
targets of miR-26b-5p, Colla2 and CTGF, in cardiac
fibroblasts[J/OL]. Sci Rep, 2017, 7: 40342. DOI:
10.1038/srep40342.
LAVENNIAH A, LUUTDA, LIY P, LIM T B, JIANG
J, ACKERS-JOHNSON M, et al. Engineered circular
RNA sponges act as miRNA inhibitors to attenuate
pressure overload-induced cardiac hypertrophy[J]. Mol
Ther, 2020, 28: 1506-1517.

[(AxHmE] It



