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Abstract

BACKGROUND: The re-epithelialization process based on keratinocyte is essential for the regeneration of wound stratified
epithelium. Itis reported that microRNA-210 can negatively regulate the keratinocyte proliferation in murine ischemic wound model,
and can block the re-epithelialization process of the wound. It indicates that microRNAs may involve in wound repair by influencing
the biological activities of keratinocyte.

OBJECTIVE: To thoroughly understand the effects of microRNAs on the biological activities of keratinocyte; to direct the research
strategies on wound healing; and to provide theoretical basis for the prevention and treatment of abnormal wound repair.
METHODS: An online search of PubMed and Embase database (2011-05) was performed using key words of “keratinocyte”,
“microRNA” for articles published in English. A total of 59 papers were collected. The irrelevant or repetitive papers were eliminated
by screening for the titles and abstracts. A number of 12 papers were retained. These papers were manually retrieved in addition
with 30 additional papers and 2 microRNA databases.

RESULTS AND CONCLUSION: MicroRNA can regulate the proliferation, differentiation and migration of keratinocyte. In
particularly, it can block the re-epithelialization process of ischemic wound. It is expected to be a possible therapeutic target. But
most of the present research is focused on in vitro experiment. It is necessary that the existed findings can be applied in animal
model and clinical research.
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1 FERFTE

1.1 FRSRR @ F—1EH T 2011-05 & A4t
FAub %, vh “keratinocyte”, “microRNA”#
# %13, 3t PubMed #= Embase 4k 4% &
2011-05 A AR a948 K Lk tATHe &, 35
TIREAFEL, REI XK 59 FH. HAfinike
BT AN 69 5oy LRIAT A TAR R, WAL
o Bt 2t 32 8 SLAF I ALHI A A B 6 K.
1.2 AEFRE

MM D5 microRNA &F /i i T i 4 it
AEYF R a B mA. @IFFWML, 1245
ey E Mg A A A, B F] — AR A AR
FE ER R REIE R LFE,

HERRARAE: AR B O HAXARLARE A
M,
1.3 ERHRE FHhuinei3E) 59 B LK. 19
AT AT B RAT A 5, HEFRAFR A 25 AL
XA 5 E AR, HANIF 12 . 2
X 12 B FH LG LeRIT AT R, AANL
o244 2ot B2 R SR AU AT R B 04 Sk, 3 AD
F I #k 30 & A microRNA 238 & 2 A, Mk
o Al # . @ http://www.mirbase.org/. . @
http://www.ncbi.nim.nih.gov/mapview/. . A
microRNA xR s m e g 5. stk 47
A& 7 64 % e 7y B AT ] AA
1.4 XEEBITHM Lkt kfR RN dF
—VEH R 5 AT AR, BB R TR X,
LY P S RN R oy

21 MANBEEER AN 42 B
#4244 % microRNA. A& e fa 4] &
BEMEFFELE 10 IO F 2
microRNA 5 A i s m 3§ 3. 4175 & &4
B 5 B prmAntFFELFE 17
1524 2632 A 2 microRNA 5 f & . 4a i,
BATH @R 2 B0, ey mAn kT F £
)('ELL 8 %[25, 33-39]o

2.2 MANERNWMRERBE AR R@ICZ
MR IERART —RETZOF T, LAY
EMXARB AR IR TGN ES LA, AR

% 3L microRNA 5t f Ji 7% s a L e 38 58 . e Ae A AT 5
AMFEREA T2 AR,
2.2.1 microRNA #= # i 7 mx tm e 6 38 38 5 44k

microRNA-210 S AE ARFE R MEMAEE: A
microRNA-210 ¢  B & (loci) 4=F 11 5L EARKA
15.5 X (11q15.5) ", g4 % %2485 FHF 1a
(hypoxia inducible factor-1a, HIF-1a) & .E &84,
HIF-1a £ —#r4£ % B F (transcription factor) , 5
microRNA-210 & 2 F K &) & & R & T #
(hypoxia-responsive element, HRE) % 4 /&, # &
microRNA-210 i B #44% %€,

#£ microRNA-210 *F & i 7 & 4m .38 58,6 /) %5 of 64
B, Ao Rt 4 @ o AER R I, Bakdnd| e
LESE T, A1d e AR Rmien HIF-1a &
KEABE, % HIF-1a 694 FAE, ARKH R @G
microRNA-210 A F #9453 38 3%, Jel microRNA-210
REMZ E5t, #tmgliLieir E2F3 Za e AR Ak
T ®®, E2F3 2 —#44 %R F, BT E2F K%, L
TR #%& & A (cyclin A) KB 49 B30 F 4466 #E 4t
&, iRl &G A TR A Y AR e il 1T da fie B 2R
0 S Hr sl FIKE2F3 thh ke, N minR E
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—AF E2F3 &) fi @ if4x B F, 3t AR R el e g ia B
HIEVER , FLAF6] & B b A 34T,
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p53 ZAMEA—A4EFKE T, 489% 5 microRNA-34s
BR7) LK) 3 kb &eh pb3 4an s 4ss, WF
microRNA-34s A [ 494t #1819
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AR, URFB@m AR ELI,
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A% %) p63 FAHR ANpP63 494741, p63 2 p53 Rk
MRAZ—, LEARASH AN LW BET, NE—RF
FIF 4 4k F B R RE K 0 F AR AR A R XfiE X
AR (TAPB3) ; MH = Bah F 44 Z REH KX
E X 09 FMARAR A AN MR (ANp63) 2, & F 1
A E RS DNA 454X, ANp63 4= p53 #eés4s
4-F)— DNA 24455, {22 ANp63 # 2 R X i€ X,
TEEE p53 ¥eAT AR 6945 K, PIVAREB A R K E Y
7 R FE 4474 p53 2+ microRNA -34s & B 4 F 695
7%, #£3|374) microRNA-34s 1 B4 Feg4e AP, Bk
BEABRERLT, s FAIRARKR@EME, microRNA
-34s gEB AT HI Lo Fg A, fu R X AP | R BT % 3
ANp63 44 i &340,
microRNA-125b £ [5]181% A R B A B tEsE . IE[E3FE
4k: A microRNA-125b & 2 A E ., 434%-F 11
TREARKA 241 B (11q24.1) F= 21 S ERKA
211 K (21921.1) ¥, B A B & g 04456 = 4 5 7]
44 A microRNA-125b-1 #= microRNA-125b-2, B4
A 49 A3 microRNA-125b & 5193, A E & R %,
40 J2 & A microRNA-125b-1, & % i£ microRNA-
125b-2, # 7 microRNA-125b [ #4 & ik A7 48 42 4%
FH0% £ F microRNA -125b & B & ik #9383 404]
BRAHRUEEHAHM T hEERE BB EKT
AL LA microRNA -125b 3 B #44: 3, {25 B4R
%] /38 3547 T8 #4129 4% 5] 2F F microRNA -125b & H 4%
FKAGBEIH IR 8 AR R AL R

microRNA-125b #9246 K&k 2 £: H—%
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W EGE, T RAYE R B ILm IR e P % =k 2Rl
o i JB) R 4m R 7A, 4o BR IR AL ) LIN28B #9 kA, 3]
#—A % 4 p21Cip1iwafl &4 20 jie B 415 & 1R sk e
Bl kak ey LR, SEATRE miatkm it B HiEH A G,
1, A 51 B4R R dm Ak 0 36 7850,

i AR5 R I, microRNA-125b 3+ A it % m& 4m it
430k pbb B A R AT, B AL,
microRNA-125b 3t AJBAX A Ji o ax 2w i o 4 338 78 B
AHAPEER, R B E R, 4540 microRNA-
125b, | tm it 5 L6 38 6 1 38 5%, ) B 54k 48 A 1O,
microRNA-125b i 6194234 54 69 5 F H s 2 ST BRR AT
Yrimfe A KA F 24k 2 KRR, miEGiEdEske
- F Hoab ik Rl

microRNA-203 1 [a) 815 f R 2 B 4 REIE5E | IE BIATE S
k: A microRNA-203 &9 2 i fs F 14 5 % kKA
32.33 [X(14q32.33) W3, 2 —fb i Fobk KA F R K A
TR R mFL e microRNA, 72 H A0 42K 4m e o 44 KA
SR E A AP 3 B microRNA-203 ¢ £k B A
MRS R RBORE SR SR, HEIE 48 /) 5%
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& i px gm i JU-F R & A microRNA-203; A8, &
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microRNA-203 &) 23 T R AERETEE 1 944
S mE &G 169 2240 808 7 2 Jun-B & & A= c-Jun
EG, WA E mIRIgh, Rk, BE M E N R
4548 R A R R I R B C A 5 iE a4 4Y
EA, 3AE Jun-B 49 A E A B c-dun 49 7E AKX,
K455 microRNA-203 #5953, B4 ik
#, p53 & & 4.3t microRNA-203 #9 & ik A E @) 4%
YR, 49585 microRNA-203 & B 4 5% 44328, 5 p53
AR AR 6B ARAR A2, 122 £ microRNA-203 &
B B3 F X A8 K I p53 & @ 4 o4 8124,

R REZIL, microRNA-203 zh Afa s §,69 &K
AR R m Bty 3 s - AL A AR . 3%t
microRNA-203 *f /A i % sk ga e s R3G 5 69 A4 ™ 2,
PR 9 7 34 % PR microRNA-203 71 &) i35 Afa s R, A
JRH i tmlie 5 238 38, 353 microRNA-203 1) 4 fitg
e e 3R s £, microRNA-203 52K
ANp63 % F#y &k ik, 5|4 p21Cipt/wafl K-F L4, &
B AR AR min e mia R ek, s A M s
microRNA-203 %t /A /i 7 . sl ik ey iflds fm s, B AT
M58 RE—., K% AR IAH microRNA-203 2 4 i
T 40 L6 AL B a4 B, £+ microRNA-203 A
BT ARE R mIbA L@ Roneyds 2 4o
Sonkolyd R, F VAASRAR A R T B G e A 3 %, vASE
BB KA S A AR ELIL, microRNA-203 £
AR LG9 4E A, 42 4% microRNA-203 | Ca®* R 4815
SART R, (a2, AR AT F A
JRARA RIS R A R AT %, RIAFvASN R R A VEA 4
AT EL I, & i& microRNA-203 RAL188E 5169 &
AN A R —# KF )2 B F it £ 5, {24 The)a
F Al 6 R
2.2.2  microRNA 7=/ i 7 s m i e A5 AT

micro RNA-205 EmAEAREREARBIT: A
microRNA-205 #52 B 45 F 1 5 E4RKA 322 K
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F &R A sm ek microRNA-205%°, it sk B4 %
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I, microRNA-205 i it 502K 4- SH2 45 4 3% 49 55 8L ILBL
5- B BR B -2 (SH2-containing phosphoinositide
5'-phosphatase-2, SHIP2) M B #) & ik, %35 SHIP2
3t PI3-K/Akt i@ 34649 51 &8 T 4E F, A 247 PI3-K/Akt
1 F 4G tm AL AT AL 220,

F£ PI3-KIAKt 1R # 849 m ie A5 AT AU 7, BEAS BLALES
3-# s (phosphoinositide 3-kinase, PI3-K) &1k /&1#
LB NG BEILES -4, 5- —AFE: (phosphatidylinositol-4,
5-bisphosphate, PIP2) &k 1k 4 5% Bs BLILEE -3, 4,
5- = # B (phosphatidylinositol-3,4,5-trisphosphate,
PIP3). PIP3AFAE 2095 131, T Bsh&k@#dE B
(protein-kinase B, PKB; 4k Akt), 3| L ALzh& &
(actin filament) &4, Lt it 4715 B 45HB0%, <T
JU, PI3-KIAkt 12 5 @ 3AF A mIeBATE GG+ SR H
Z—, [LWZ8 %6915 5 455307 394 PI3-K/AKt 4& 5
4 A A TV, FEO B A A ERPY, SHIP2 st2 —
A 6 4% I PI3-K/AKt 12 53834549 5 F P71, SHIP2 2 —
FERER B, B THEEAILEE 5-BERABE KAk, EE QLM
LN %2] Css A SH2 X . 5'-BEL AR X Fo i &
B £ X 3 /MR, 5T PI3-K/AKt /3 5@ 34, SHIP2
it 3 5'-BEER B4 M KR PIP3 4 A& PIP2, 5] 42 PIP3
A TR, d 518 PI3-KIAKE AR #1844 oA 47
A3,

# microRNA-205 2+ SHIP2 % B £ iA %k ozt A
R mmBeBITER DBy R F LA,
microRNA-205 #5453k SHIP2 A B ey &k, 44
PI3-K/Akt B 34455, 3E3% AT ey #5 4T He
ikt B A4S AR, 4L microRNA-205 /& SHIP2
FE QR FlH PI-3K/AKt B354 52404, FHK
AR P m e AT 6 /835, A5 o bt iR,

microRNA-1 fa A AR ERABEBIT: A
microRNA-1 & A B &, oAz F 18 5 & ek KA
1.2 B (18q11.2) #= 20 5 £ & /A kA 13.33 X
(20913.33) (http://www.mirbase.org/.; http://www. ncbi.
nim.nih. gov/mapview/.). FANE & B 69457 = Mo
144 # microRNA-1-1 #= microRNA-1-2, EF A8
#9 3 microRNA-1 5 71 (http://www.mirbase.org/.).
microRNA-1 JL B 49 kA LA 2845 bk, B ILACE
WAL N F AR AFE, Amiety3gsa. s EiA
Wi R e R m ek ch AR AT R AL,
microRNA-1 & 4 e e 54T fe /) I AR B A A4=4E A,
4oiB T ITEK c-Met LB &9 Rk, fi & EdE-T 78 L I8 40
He.4h #4748 P9,

F£ microRNA-1 F 8 Jit % mx 40 IeAS 4T 8 7 %5 71 69 #FF
TP, s Rt )& A Bt LI, 418 B3 A
TR s sm LN microRNA-1 69 %4591 5, 5l ELFetisy
FARIEG 3 EARRK, REAFHARNRMILABITH
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#ok Rk, AE 2 ZE B microRNA x4 R . tm it 2 45
F A0 T @R AR T 2007 4, B AT A A
kAL B i DA N B BT, RTFIEARA IR
R R A2 3747 A7 AR K 64 2 18] SR A IR AT

# microRNA A i s n o8 sy et s, &
%, B ATHTA 69 R vk microRNA i 613845 7 R T k.
mie a3 A A LB, microRNA 2% B4 E¢
2R AR ARG TR B B ) 5 VT e, AT H bR A dn iR,
49 2 5 K I microRNA B 4 B A7 42 it dm i3 78 L 4741 2m
FoLR T eV O, At AT gm B A Y ] LB o
G B LA E Y, BT B hAh B LA
microRNA E &) 4% A T R am g s eg ), X2 FH
ZRNRGE EZ—. Hk, BAMAETIH 15
RV RAEARR h AR 5o at 0, A AT ] 4 P Ak
IMRIEREF AT, KPR 40, Sl@eGRSE
SR K E @A meRF AL, JF AR hiAe et
i), A AL 2 microRNA stAUA L B e84,
S E IR R R . R iR B B, b
a6 AR ) B2t &, #K3T microRNA 4] &4
HdAR P AR R EREMF ARG 2T
FNARAGE B . 3t microRNA 3t/ R iR A5 4T84
Bt s, B AL I microRNA-205 F= microRNA -1
Bz AT X B g e 6y AR AR IR A AT R AL
#1278 IE A g,

B, AR R mIeeyga. BT 20 EH/ L
FA Hal, T B R A SR @ AR OIS 64 4k
IPZ—, 1EFTRF AR TS R RESS @S,
HIR R OAA) 8 R 3E A R A KA.
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Fzs i ZE: RIAR BARAT) REBEAD R R R LM
TR A R A 4 0 B R A ARG B.

OFEHAE: KR SRR E A RN 2.

M1 B A47155: microRNA £ — £ 4 £ T 245040
KA, EREFEKTAEEREL QR 5T RNA,
JRASIAEF AR R F e REIAZRIE. AAR
7 AR Em L A F a6 B b A AR R R IR ) @ AR O AE B
8 KA 2 —, HAWFESHZ 5 microRNA 6984z,

LB B ARS8 AX EZHAT microRNA 2F
ARG PR m L2 4 5 T BB o e R R BB, 2 AR AT R
RlAL & BARR M B4R A BTk, BAFFEAIZE. soh, K3
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