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[ Abstract ]

public health issues, has been a worldwide problem. Due to the

Wound healing, as one of the important

unique biological wound environment, wound healing is a very
complex process with current treatments requiring long cycles,
being poorly effective, and bringing high economic burden to
patients. An increasing number of studies have shown that
non-coding RNAs (ncRNAs) play important roles in wound
healing process. The competing endogenous RNAs (ceRNAs)
hypothesis in recent years is a new proposal on the
inter-regulation of RNAs, which suggests a "mode of

communication" between different RNAs. ceRNA regulatory
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network (ceRNET) combines the functions of protein-coding
mRNA with ncRNA (e. g., microRNA, long non-coding RNA,
pseudogenes, and circular RNA). Recent studies have shown
that ceRNAs play important roles in wound healing, which may
provide new effective therapeutic targets for wound healing. This
paper starting with ceRNET systematically reviewed the
research progress on the effects of various ceRNAs in wound
healing and the future research challenges, with the aim to
deeply explore the molecular mechanisms and clinical
significance of ceRNAs in the process of wound healing.

[ Key words ]

Wound healing; Response elements;

Competing endogenous ribonucleic acid regulatory network;
Competing endogenous ribonucleic acid

Fund program: General Program of National Natural
Science Foundation of China (81772084)

B R AR I R 2, SRR R R AR sz A
FERGIAR AR, NI R R R RS Z B ENRE Y . K
Jok 55 M 1 0 IR 2 T B TR B, — T 4 g S T R
PEAN T . N2 T A T — A GO AT A DU B B
ARl S E BB OB B A 2R 4180 i S Ak BT P ) LT
O] 5 2 B0 28 0 A0 46 T R i fi 58 52 384 Jin f ECM
FIE) IR T R AR I VA T 4 R R T R4
kT B R U B N 1 4 A0 i R 8 P B T
AR IR BT 0l 412 0 v T Y A R 3T AR R Y T ST
P

I 4% RNA (neRNA) 240 1 148 BF 58 AU, 7T AR 408 4%
R A B 43 K B8 neRNA (IneRNA |, K J>200 4 8 7 iR)
FE BE neRNA (K BE <200 AR ), S5 ncRNA AL 45 76 38
Pk PR RNA T 42 9 26 (ceRNET) A7 2 4% 0 A B /)
RNA (miRNA) FH A /N RNA, @/ 35 RNA /N {7 RNA |
38 1 RNA PIWLAH B /1 H RNA™ ST 43k, 24 0F58 /0
1% miRNA 7= A2 T #R SR (0 248, A B AT 2% 08 2 3 80
s B LB L AN, IE R 0 B2 R R B T 3 B R E R
miRNA #l Dicer fiff 1Y) 5 2635 , Jf AR 2 miRNA 76 81 1 & & A
Al B B 1 kb 5 00 T A SR A L. SR, T B




AR 5 B B 52 24k 2022 4F 1 %5 38 %5 1 ] Chin J Burns Wounds, January 2022, Vol. 38, No. 1 - 85 -

FERW, miRNA AR IR Rk — i i b A
A Z neRNA A] P42 ol (8] 42 52 0 miRINA S 35 8] 04 94 2, FE AL
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] 4 “ 397 B RFR A ceRNET BB M 467, 71T IR I7
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& AR R R A B DL A S R B S
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IncRNAS5322 i ik 15 00 , 45 L iR 5 28 TG BT A 4k 2 41 A1
It , Argonaute 2 A4 FIZH 19 A HFSC H IncRNA 5322 Bf] i 1
% 5 R Jm il o O 5 5E B PCR K I 5% ¢ miRNA-19b-3p 1
HFSC 1 Y IncRNAS322 # 3k , 45 4 /R miRNA-19b-3p it 3
% F 8 T HFSC ' IncRNA5322 f % ik , Wi # A
miRNA-19b-3p 248 45 4 7 45 1 HFSC H Y IneRNAS322 %3k
RZ R, X W miRNA-19b-3p A] LI ] IncRNA 5322 il 36
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20 I 0 £ K, BT AR s R R T A AT A B S )
miRNA-181a A il 1 45 & Prox1 fi¥ 3" & ¥ IX 3k 1 4 45
Prox 1, DA T 400 il /In BRI /87 PN B2 20 6 1 3k B4 A0 P B2 4 B 7
AT R A R P 5 P T AN AR A T A TR L
A2 5 15 R B A SO RS L R B T G g AT A 3 B R
A7 5t 4 T BORE S MK M 030 5% AN L 1R R % AN 1 T
e, BT 410 A 0 9 e
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A2 5 1E % A0 A B 47 43 A6 OR 2 96 T 5 i 48 4 A
T EURE PR B T AN B S 0 @ A AR R R R
FEHISY
2.2.1 mmu_circRNA_0000250 1 3 ¥ J& %5 8 m A1 &
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R P
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A SIRTL (0 2 3 , DT 412 a8t W D /s BB T A
2.2.2  circRNA_Amotl1 £ 3F Fb 1939 5 . 4k B8 5
20 5 T e SN AL TR T 3(STAT3) J2 1L-6 3005 1 2 M B A R
o7 PRl 5265 0 1 — il B 43, B A RO IUE TR 9 e 92 368 Jo 1) 2%
K7 WG & %O SR AR A, STAT3 /] 4 52 K Bl T4 96
9 T R 1 I e TR VA T O R P S AN B B B R T A
S S R RS AT BT ST s 35 U R R AR B A BE N R
A5 81 11 A ML 5 STAT3 % )40 2 . miRNA17-5p
J& miRNA17-92 #5095, 72 i B4 6 1> miRNA 1% 22 i fz ¥
miRNA K . 5256 #F 5% 3% B miRNA17-5p 0] L) 3@ 1o #2 fa) 4
5 STAT3 DA A 14 0o T S5l afi P39 2 /0 BRUASS #8000 T 40 A 174 9
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circRNA_Amotl1 & Ik FURL % Yy v W) b {2 25 /N B Fb 3T 88 A8
T& . h B RN 8 BE L OF HOAE N B RR 4 2 00 BR B i A A
circRNA_Amotl1 2 3K UL J5 I 38t 61 1 65 5 3 — 20 503045 1
Bt STAT3 i 1A 7] & I cireRNA_Amotll # ik /K 3, H
circRNA_Amotl1 /N3t RNA % YL 41 i (1) STAT3 5 15 7K F- [
A%, 3 15 W] STAT3 Fll circRNA_Amotl] 2 [0l £E 76 A B AE T ; T
JE 539 F miRNA17-5p 3 3K R AL 9€ 78 miRNA17-5p 3R 35 5T
K5 % STAT3 3" 4k BB X 2¢ 6 3R il 19 AR fif 293 41 it 3 4%
Yo, 25 0L B8 miRNA17-5p 3R 3K OB Y 4% YL AR T STAT3 1
FE IR 9 A miRNA17-5p 2235 kL A9 % 4L 34 17 STAT3 1Y
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¥R T 3 M STAT3 (1 2 35 42 ik /N B Fb 19 34 48 L 431k 5T
B, DT oA ) i A ik BT

25 b TR 1% £ W ST IE 92 cireRNA 7] 38 33 ceRNET #L i1
33 A T A . LA cireRNA B9 28 6 K 5% (B E T k%
FENL T AN, A B A A0 5 miRNA 454, 38 i st 1%
AP R R 3 ROk T AR A E I L AR R B DA T B
FE.
2.3 mRNA N ceRNA 7681 i #1469 1 1

) H W R 1k, S AL T Y B R S A K A
23 500 4>, 1M H K Z %t mRNA #B 4% MRE r # 35 , I 7T 1
ceRNA, A It mRNA 75 ceRNET F e 25 2 56 5 2 i /R

X T A A A R A miRNA, 2 mRNA B iR 2 55
MRE $tt 560, 8 2 FEHE 1 miRNA (4 50 i st vl 40 o)
miRNA 5 H filh miRNA #0045 45 & o Jedr , — 00T 58 1iF 56
miRNA-203 A 5 Hesl JE DX 373F B35 X 45 G, DT 410 46l /1N B
e e T 4 M (ESC) 4346 JILFL . ESC HA5 38 K 4 484 4 A1
AT, — AP E TR MR ZME R TR 4
BAAE T ESC 25 4 55 17 ik 1 15 45 # Ay R, I i i 4
B 3T % R A3 AR AE B TS B b R G AR T, B Rt R U
Hes % A AT L3 b — B4 M1 miRNA 119 7 20k 42 2 6 1 A
£ B WFIEE B miRNA-219-5p A 55 1 & (7 98 FL A 37
AR B DX 45 Aok T IR I I AR 98 R kL AT 41 i 3 % 4
JB3E H B 1(MMP-1) 3R 1%, MMP-1 35 7 0 i i 4 ad 72
M9 Fb I KC W38 58 E RS, 5 Q0 T 1 1 A DDA 5
mRNA E g 4t i RNA 76 @ T @& b i V8 AR 2 772 i ot
8 AEAE S RNA IR 5 3 R0 75 FA LS5 7 F— 2B &K .
2.4 RIEHAE Ny ceRNA 75 B T B4 9 75

B PR — i) fi L F Jacq %51 FE 1977 4 IR 4 4 — Fl G
fith 5SAZ B 1A RNA A 36 BRI RRAS | 12 35 PR e e, L 57 =l TS
B 9% P R DAL ] 95 . AR 3R BT 19 GENCODE A, A28 2 [N 41
A R 20 000 A B PR, XA TR G % A sik AR 52 BB R OR
LA HATFE SRS 5 A 2 E 0 R R
B UG A2 A (R N e ) R A i R N, 4 )
TRERPE S AR AN R AR Gt BRI T AR AR RS D
2 7 BELAR 6 A1 R 8 R 1 T, T AR R 41 ) 4 5 2

B AR R )R, 28 T 28 A 1 B TR S 4 A 3 TR
2 AN A AL B 1AL [F ) miRNA MY MRE, 53¢ 9 {5 35 B 7E
J7 ceRNA M55 mRNA $2 4t 1 B8 SLhly o

— BRI 5T [ 4290 52 18 5 X AT LG 5 ceRNET 42 35 01 1
Ad . EEAR IR HMGAT 5 K (1) HMGAP7 {5 35 9 i
FE IR IE H R0 R LR L 20 H 19 LN 3% 1 K, AL
JE HMGAL J: A i B IK HMGAIP7 3£ B 1) miRNA
(miRNA-15, miRNA-16, miRNA-214 Fl miRNA-761) X}
HI9 3L B3I, I 5 50E T HMGATP7 {15 3% AT H19 2 X AT
38 3 miRNA 5 A A B 52 0 0l 179 %5 PR AT A o T v 45 4R 4l
A4 K BT AT MAPK {5 538 8% ot in 38 BB Bk s 61 T
RGP O WFFEIF S IncRNA B R4 A 97 A G 25 11 I 5%
17EH miRNA-3120-5p 9 ¥ 45 , 1 o 5 i 6 WL B 80 i/ 2
F 3G B(PI3K/AkY) A W& A2 98 17 MMP-1 19235, AT 4
TN EPC W B A A ALY T MMP-1 7601 T L4 ol
Ak % B A1, PI3K/ Al 38 -t i 3 1 12 1 A2 358 41 20 15
Ax VAR L R AR R R O 1 A R R —
R e K BLZE S Th R AR EARE A L B e Q) A G
PR AR B B CHL AN i A A TR R

3 BEERZE

IEHE LT, T ceRNA ¥4 SEAS 1) Sl -, &2 44 1) 4
Jt0 % Sl A5 DL A4, — L3k R T, 25 Al S 1 R 24
RNA #5557 22 18] (1) 5 4 gt 23 0 B0, DTG 52 o B T8 o & o %
ceRNA AL IR ABE S4B 78 T LA LA . (1) R4 — i
miRNA 2R R A 51 A H H 928 (A K 240 miRNA 76 /&
FREREE T HE R 5008 mRNA LA R 45 RNAF2 S i 7R,
FE3X ARG BT, miRNA/ce RNA #8020 1Y 3% 7 A K AT BEXF H A
RNA 7K 7= A TR 0 1 28 fb 1k I 25 04 2 4 00 o (2) 247
e g PR S AR (AN B A A TR & AR ) DL s 4
Jita 2% 5 F1IG 41 B A7 miRNA/ceRNA ZKF 2 36 i ol [ {1
Bb, A fiE L5 3 Wk 3 00 AR ) 2 O O FLaX S s i S e R Ak
LAY 2 ONE , AT SR A B0 245 40 15 T RN DA I FH 42 Ak v 7
14 43 1 ¥O AR FA YT SR e

LR K ceRNA 32 ] TR IT U5 A IR 2 ) 0T 2208 A TF
955 . BG4 B I ceRNA ZL3RK 5 45 4~ miRNA H0 5 b 58 4+
MRE, B AF X 3« — %t 27 521, B bR ceRNA ) 3 i &
J0 BN B0 AT B KA . K miRNA AR 4G 4 52 MRE #51E
M52 ECM h MRE PR 25 06 SR 52 M0 ce RNA 1) 55 R T L 35X
B SE UG A AR 3 — B W 5Y . Fe e e R T A R 40
P25 R 9 AFAE , Tl B BR G AR 32 3% B 41 BUF PR 3
TR R M — RO R B X A L R A 2 R 2 A
2 5 A SENS 5 T I B I RNA SE 8% 35 R | i ik i 411k 2%
A6 i g L i st A B S A TR L A B A TR A U B A%
B, 38 ok TR B RNA 12 26 31 0 41 21, fifi 1 40 Al &0 28 32 0k
AR AR, A RNA AY 2 WA e B0 1 4 v i
fE /3 8 7 — & 5% F , W % 35 miRNA-181c,
miRNA-21-3P 9 A JiF % 6] 58 B8 T 40 B 4h o 1K, & &
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