+ 6980 - IREYESHE  wwwshengwuyixue.com Progressin Modern Biomedicine Voll4 NO.35 DEC.2014

doi: 10.13241/j.cnki.pmb.2014.35.048
Bt 5 gRAK -
7 RNA miR-21 1EE BT S Ap s st g *

ko OF OB W OAE R ERF E A
(5 =R R R 22 b 2 Aot T Q0 et 58 A1 E R i s L =
TR OREEZS TREE ARBFSE Pty & % 400038)

BE: ) RNA R — (K Almp b 2 A EAAREEZEAEST, AEMRGIGH S AT EHFIRPAETESL
SRR . BRAG6 L R ety e o T e A ZAE B W 4%, S R AP R A microRNAs 2 & k)45 15 5 o X 45 B 4k
A, BIAKE, miR-21 4E4 T 2698 K B2 B aTAF 69 3% % 69 miRNAs - F 2 — L Z k6] 4515 5P 6945 R BF R A kAL 3
FA, HPRAY miR-21 25 T mi3gsh L i 4 Kk R R A A SN R AR F T2 A AL F4eh A, Bk, B9
miR-21 5 F 12 £ B AN G A P 69 VE R, B F miR-21 & ik KA TR R Fets B it B P oy o 56, ¥ KA RATST T 28] 45 4
S AR EINR, T ARKCBESE S E LR A i EREBANS T, A miR-21 5T £ EF B ARA5E .
b AR D e 3 A M SRR P AR R R Rk R AT SRR

ST 4 RNA;miR-21 5 B kA 45 A A 5 1R A A4 o ; 338 A MR R

RESHEE R36;R751.05 SCHHRIRAE:A XEHE:1673-6273(2014)35-6980-04

Recent Advance on miR-21 Function in Skin Wound Healing*
LONG Shuang, ZHAO Na, REN Jiong, SU Yong-ping, WANG Tao"
(Institute of Combined Injury, State Key Laboratory of Trauma, Burns and Combined Injury, Chongqing Engineering Research Center for
Nanomedicine, College of Preventive Medicine, Third Military Medical University, Chongqing, 400038, China)
ABSTRACT: MicroRNA is a kind of endogenous post-transcriptional regulatory molecules extensively existed in eukaryotes, which
plays an important role in cell proliferation, differentiation, apoptosis and migration. Cutaneous wound healing is one intricate
pathophysiologic process involving interaction among cells and molecules. Recently, many studies indicated that microRNAs had
important functions in regulating skin wound healing and attracting more and more attention. MiR-21 is an important oncogene and one
of the most investigated miRNAs and its role during skin wound healing has been paid more attention. Many studies indicated that
miR-21 is involved in regulation of repair-related important events such as cell proliferation, migration, inflammation, angiogenesis,
synthesis of extracellular matrix and so on. So, clarifying the role of miR-21 during normal skin wound healing and exploring its potential
function in the formation of both non-healing wounds and hypertrophic scar, will deepen our basic knowledge of cutaneous wound
healing and may provide possible molecular target of gene therapy. And this article will review and outlook the research advance of
miR-21 in skin wound healing, chronic non-healing wound and hypertrophic scar.
Key words: miRNAs; miR-21; Skin wound healing; Chronic non-healing wound; Hypertrophic scar
Chinese Library Classification: R36; R751.05
Article ID: 1673-6273(2014)35-6980-04

Document code: A

microRNAs (miRNAs) & —2& V2 - 7E T HA% A A4 YR
PR BEZY 18-24 nt (YFERTY RNA 43+, BT RS M)
48 mRNA 19 3" JEFHIFIX (3" untranslated region, 3' UTR)
e ek ot £ ET EANT S, TS mRNA [ R i ok B0
i, DN SEEN B R R B e s R M, AR RIS R,
miRNAs 7E4N A5 o4k AT BB S b k48 T S
FITREEE, 25 T e 0 & A & 8 A A TR I S 388 SO 1)
TSR 2 HEAEY AR . BAT, HAE AP B 25 A
Y323 T EM, BT

B TR A 506 2 6 B B 4 A A0 A 2 N A6 52 4 B I I L 4 i

BN 5 B VAR (K PR A TR TLAS ZEAS PR A A 0 2% 1 3
Bl XA R AR b SRR AR MU AT L 1B AN
SRS , X SE A I RER S MU A e — R VNN B R E S
KM, I miRNAs 25 T KRB EMEY AR,
AT LLED microRNAs 7 B2 JIR @ 6 52 2 R A AR ] o
ITAER AR SR, VF 2 miRNAs 737X kA 318 52 4 45
AR, SIS P lhn, A0 A B e i by 5 e
miR-203 7375 BIZ B AT 3 B R A T 8 I 75 =) 49 J5E ) A
R LI, FEICRE Q05 R b B A R T A BN T RS
VEN e ORI

*EAIUE  EEK A ARFEEESIUE (309015585 81372061 ) 3 Beds 155 5 & 1 58 F s S0 38 [ 1R8I SKLZZ201122)
Ve s Je98(1983-) 4 B+, SEUb 0, SEZEOFEE 7 17) < S IR BIG31B &, Hii% £ 023-68752285  E-mail: 1s13648315854@163.com

ASEIRES : T ¥, E-mail: wangtmmu@hotmail.com
(Wokm H#9:2014-07-18 4257 H #H:2014-08-12)



REYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Voll4 NO.35 DEC.2014

£ 6981 -

miR-21 7318 NSRRI R 2 K e S B 3 v ks
M, PRk, FOAE o T A B D H AT SE Y i 22 9 miRNAs 3
FZ—o BIGMESE SR A A RA FL A5 50
HLA™, miR-21 7 Bz R 18 5 b iV FBIE 5 o 2 31 T
M, ARSOHE miR-21 7E R JRBIGHE R PR TE i SR AT E5A R
&,

1 miR-21 ByFEKEE

miR-21 43F i MIR21 SERH 4ty HRUEYT 5 7525 Fhif 3,
S L B AR SE . A MIR21 LB F 17 S
i, HANREERAUEN T 1S Y@K, 59 RER VMPI
(vacuole membrane protein 1, X 45 TMEM49, transmembrane
protein 49)[# 3" UTR XIUA B BEAHEE . XAV B0 B IR
PIFHER miR-21 A] LIAE N VMPL By—3B o3t m) g5, SR M
FERM], miR-21 N TRk 5§ VMP1 By#% st 2 AR H 420
PR, BRI EAN , VMPL 8453278 F AR s S 45 FR
B2 TR IR 1 BT miR-21 (LR 50 22 0, PRI
VMP1 ff% 58t F miR-21 f3RBIFTosgm, Je et K9,
miR-21 [ 5455 54 (pri-miR-21, primary miR-21 transcript )2
AT VMPL [ 11 S P9&F B2 3.4 kb [miE R H IR 2
B ARG (4 sA DS, A 223 R AP A L PR BT U004 A
PR FIHR G e st B v 5, LA F VMPL Y 10 S 91, Al 7=
HE—BREEZ) 4.3 kb 1Y pri-miR-21 54, 5 F iR,
AN T VMPL iRJE N & F XA L T A9 miR-21 #)5
T, IR AR TS SR, SR o I ARAFAE 25 57 B
HIA pri-miR-21 %545 VMPL (% 5% I L OCHE A Al 37
Fif, miR-21 (Y3352 th R H R 3hF XL S Ky ok &
LYY pri-miR-21 TR o SR HHE A SENA A —
o VMPL 1 IR TR 2 B AL 09 ik PR M 9 D) R oM ik,
VMP1-miR-21, ZSF AR LS T 4ifs VMPL (5K, I BA 3
JEE 44 miR-21 ZEIRZEMI 3" UTR, Z:4d Drosha i35
A LRI A4 VMPL il pri-miR-21 551 3143 910 T 4 F 7
Pl X LRSS R, miR-21 & — MR miRNA 437,
HFER Z B EREERTRERIMEZEM G TFELNE
T RIS . Ak A RFE R, IR miR-21 B 3h FAEARR
W2 240 b 2L A AN R 9 PR U, 378 miR-21 R s FE A A
YRR S R AR

miR-21 Z & FE A b i % WA 5 FIR A miRNA 43
T, ZRHLH G Z AR o TEARIZERIZE F, miR-21 FrAL Y 5L A
JAEAE S 1723 , i XS4 1 55 2 S AR 1Y) R HE AR DTS, 42
JNAEAE miR-21 F SRR AR SR (B 4R miR-21 BY3RiE
U AN BE TR B A 25 SR Y o A4 DU A2 fb . IIFSER B, Z2 7
5T R E B RS TR miR-21 MFRIAKER, FHIREST AT,
IL-6/STATS3 i@ % #1 PMA (phorbol 12-myristate 13-acetate )/AP-1
{55 B MBS BEE A 055 miR-21 1y BRI, 53 A HoAbR
if fi 7w , Ras® ERK1/2P1 EGFR P 38 2 52 7 2 0 #0Ag
Wi S miR-21 ik, 5ZH A miR-21 {5375 NF1 B
U4 C/EBPU Gfil PASEEG S PR F- Il A AH DGR I . Ik B4R 3R
W], miR-21 [ S 323k 32 B 52 2 1 1 Sk I 45 1422

BR T ARG SRACE N miR-21 RS, AR S iR
., WFgE# % ¥, BMP(bone morphogenetic protein )l TGF-B
(transforming growth factor beta) i 3% 40 il J5 7] 5 5 A By

miR-21 F3RIK, X AN T LR 3R & AR AR 5% KT i
1t Smad p68 5 Drosha fiff fil pri-miR-21 1 il & &4 3% it e
HIAR I TSZE A, f b mT WL, miR-21 [ RRTFTE 22K
BRI

2 miR-21 FEIEH K Bk 81518 B H IR B

Yang, X 45 NG RRE miR-21 78 B2 k1150 405 5100 B 3 58
W& b3, X bR TGE-B1 (3 & Rk A — 5, #E—
ARG R BR, SR FH A T R0 B A I 284 % 3% miR-21 inhibitor A9
BAMHIAY miR-21 iy AR LU 45 5 T gz Ak, O
b AN UE A miR-21 J& TGF-B1 75 5 T 41 i B
TR AT T20, T TSI X 15 % B R A1 5)5 7 K
PIZEY miRNAs FRIERER AT, K T — &5 miRNAs [ 3£5K
A, Horf miR-21 38 T 2.78 %, AHMLAYE & PCR Al North-
ern blot JGUE T iX —£5 5, JFA 2938 /R miR-21 [ 2 Kk FHi
AR ZEH LY, JE—H T BE S o, ] miR-21 YA RERS
JIE A0 T A, i 0] T A 4 R 0 B P R S AR, T
Madhyastha, R 45 A9 42 71 55 56 A1, 51E 55 miR-21 7] L) 5 35 ¢ i
F2 R BT R 2m A TE RSP, X S AN B EDIEAY R W, miR-21
SR RO A TP E A @A T HLAE T AR N 2E 481
B2 MR Fas T BE R (R ik R R A 1 A AT R L AR
M Pastar, I 5 A 7E K B Tk Stk G5 BB A9 F 58 5 B AT AN
b3 (R S5 VAR AR R 202, 5 LI R AT R 5 R P I T
B o2, miR-21 BT WA BT AL 50 5 L A B G £
BRI A P RER B ZE SR AR, Yang, X 48 AAIFRA 38 i
AT SR miR-21 K RIS AL A, 1 Pastar, 145
IR I D RE AT 14 R A 5 miR-21 BB (1 7 3k A BT
FESHIFBE, WAHERR 534 —Fh T fE . R 45 )5 B i Y
miR-21 JKFAFAE—Fh A, oKt b aad ZE S i G .

3 miR-21 FE8 PV A B T e B T BERRF T

18 4 Xfit &1 P A1) 17 ( chronic nonhealing wounds ) 3= 25243 3% ¥
T BB B PR s AN R M B, R A TS A
TR TR I 18— XL, 02 B A3 12 2 Mk DR ST 3 v L e T 1 1)
AP, PRI R W], miR-21 5518 MExE A v 6 Y & A
H YA, Madhyastha, R 45 A8 28X b 1 R R /N B
JB i miRNAs F3R 5 0AR , & B /N U IR 14 4> miR-
NAs AHXF T IEH /DR BRI 225 385K, Hirh miR-21 3R38%L
EH R T 15 f5 2 25, SRilidE— iurss 28, B2 IR0
Uz EH/NRAEE i B b miR-21 ORI FRERGk, ik
JRs BRURZ JEk miR-21 35 SRR ARG , B L X473 A R o
R, WERRE /N BB IR rh miR-21 Y ZE LS o 8 3R 3R AN
Je AN P PR AT B A D s 1) TR A PR A 3 40 R IR o T
Pastar, 1 45 AIF 5% 3 76 M A1 #5 k5t 97 AH OC 1Y S2 30 21A
miR-21 7EE R T VK 7 B 2% 0 78 222 2 0 i Dk it s i
B EE LR R AT TR sk X L A ATT A B T R JER R A e ik
197 B AL H U miRNAs 2257336, K miR-21 7E8%
42 H S LS 1 I v 2R A IR AMIESE L T LR 18 EGR3 (ear-
ly growth response factor 3 )l LepR (leptin receptor), & | #E—
AHoR L TIRE, ol miR-21 A B B 2ok B i gk
P10, A3 miR-21 ASHLL AT LA KGN A 25 b g i =i , #0
il B 5 B R AR AR RS, A AS ) miR-21 e b



+ 6982 -

REYESHE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.35 DEC.2014

BRI 1 5 e A S O A PR 22
4 miR-21 FERZ RRIRIRMERRIR o T B R BRI B 52

J2 B PR R R f 548 2 MR (hypertrophic scar, HS )l
TR IRIZ T (keloid ) , oA /2 Je kb A5 a8 495 s B T 48 52 S
5 [ A R R EE AR BETL , i B e e ot B DR S S I
K YAt e i R IUE 2P,

TEL il E AR U R ) 4T i AL AT T v 3 B R
P miR-21 B Rk 2 LA, M550 miR-21 A 2350
RERS LG IR AT A Ab 1 S 25 ) 3 — 2B F 5 & B miR-21 5@ 3
VR B A AR A5 S B A AEVE AL 4N, Liu G 58 A4fGE
TR B R0/ BT 4R LA A 0% 1Y) TGF-B/Smad 38 i
A miR-21 [92&357K 1, 1 miR-21 JU) R 38 5 4 pi] 940 41
£ Smad 53+ Smad7 1E TR AL IZE B, DA ITAR R B TR
B, FRATRIAIFSE &N, A 1 = R ) miR-21 fY 3k KPR
i 0 E AL A A P RE A IR, XA AR R 55 B 1 e R AR,
EW miR-21 257 KRG 1B & P i JEDTRRR R, A2
R R LA T ONIEF Bz IR SRR 2 58 B AT BR 4 9 miRNAs
FEIRIE 45 F BT RT-PCR 363iF 430 55 : miR-21 7E IR
JZIEIA R LI IR IEE R 6 52 209, HIG St x4
UESE, TGF-B 7T LAY5 S IR YZ 78 2T 4E A i rh miR-21 fy 3%
ik VA, R T LM E] FasL A9 3635, #78 miR-21 a1 i 5
PTHE S SRIRIZE ML, FHE A e R, /Nl sh
RSB A PSR bR A PTEN B3 IR S e #E T e bk
YRR &L N PTEN JZ25IA R miR-21 (R 3L ™, fi s,
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