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[FE] HNM i+ microRNA-26a ( miR-26a) A #8 %E [K Smad2 ( mothers against decapentaplegic
homolog 2) 7£ 3§ A= PEFR IR (hypertrophic scar, HS) HF YA 16 00, LS AE HS JE i b n] g & #4809/ o
Jitk 20 R (AR 17 ~58 & s 2otk 13 5, 54 7 ) , ¥ 2k R VIR B B AR B IR RS A, 3k
WU 20 X HS FITEH H R ZL(NS) |, DL S ARG B R BUET 4 4 it ( CCC-ESF-1) LA HS 5 2F 2 4t iy
(hHSF) 4%, & i RT-qPCR Fll Western blot #;ill] HS I NS #t miR-26a 135, 5114341 miR-26a,Smad2
55 HS BYAH S , RIS 6 R BEHR 5 RS K Smad2 2754 miR-26a 4 $E5E A 5 3 o 1 236 F T4
Smad2, F§ RT-qPCR Fil Western blot #&jil] Col T £ Col M #5254k, &5 HS 441 hHSF 7 miR-26a
MYFRIRACE B FH AR T NS(P<0.05), 76 HS 20 ZUF1 hHSF 4fi i f Smad2 335 W 2 F % (P<0.05) ;
miR-26a BEASHE 1] 4 57 Smad2 7% P ; Smad2 3ot & 3K F1EAK 73 il 2 2 F0 4l A Col T F1 Col I 1 K3k,
g5 HS BETPIRRAN miR-26a FTREE T FIHHEELR Smad2, 225 HS JE .

[ X8#iF ] MicroRNA-26a ;#03E[H ; Smad2 ; J I
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MicroRNA26a inhibits hyperplastic scar formation by targeting Smad2
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[ Abstract | Objective To investigate the expression of microRNA-26a (mir-26a) and its target gene
mothers against decapentaplegic homolog 2 ( Smad2) in hypertrophic scar ( HS) and explore their possible
roles in HS formation. Methods Twenty patients (including 13 female and 7 male patients aged 17 ~ 58
years) previously receiving scar excision and autologous skin grafting were enrolled in this study. Real-time
qPCR and Western blotting were performed for detecting the expression of miR-26a and Smad2 in the HS
tissues and paired normal skin (NS) tissues obtained from the patients and in human skin fibroblasts ( CCC-
ESF-1) and HS fibroblasts (hHSFs). A dual luciferase reporting system was used to verify whether Smad2
was the target gene of miR-26a. The changes in Col [ and Col Il in hHSFs in response to over-expression
and interference of Smad2 were examined using RT-qPCR and Western blotting. Results  The expression
level of miR-26a was significantly lower and that of Smad2 was significantly higher in HS tissues and hHSF
than in NS tissues (P<0.05). Dual luciferase assay confirmed that miR-26a could target Smad2 to regulate
the activity of the latter. Smad2 overexpression and knockdown obviously promoted and inhibited,
respectively, the expression of Col [ and Col III in hHSFs. Conclusion A low expression of miR-26a may
contribute to the formation of HS by up-regulating its target gene Smad2.
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JEL, Bk Sy 338 A PE % 95 ( hypertrophic scar, HS) '™, HS
TCIe MATLAR Y S J2 DI i T T #1545 R85 i ofe O LR
AR B I B R A AR A
B0, B, TR R A B R B L 2 B2 Bk
FF,HS # ot im IR b BEOCTE R AR Rl BHAT, IR 3R
JT HS 38 e 5T AR IR, JE 1 me ik g Ao s A
1M, IR L3R YT HS (& An i i A B . A iF 58 4t
i, AE S RNA fAE KT 5 HS BB %77,
micro RNAs J&—F il 20 ~ 22 /M % 1 BR 20 ) S A5 AR
iy RNA Gl 5 ¥ mRNA 1 37 -UTR 254,
PR IR SeRi B9 R M, microRNA-26a ( miR-
26a) AT RETE IEH 2H U A KA L B LA RO AR b
S B SRR R HE SRR . A R R
HS B0 E J2: B0 21 4 4 2 ik i A KUY sk
FL A Smad2 ( mothers against decapentaplegic homolog 2)
SMORFALA K IN T B (TCF-B) M HE ZH KM 5 Z—
{H miR-26 I Smad2 7 HS F{E A T A0S
38T HS 4 2L IE B B2 Ik (normal skin, NS) 2 21
miR-26a [ 22 5 RIB MO0, 734 P i AH SC 1, I i
WHCRBHR & R G HAE T E4 & 1 Smad2 & miR-
26a MR, ATTIE ] miR-26a A] GEJEIARYT HS 18T
BIPEEIR TR AL

1 #REHFZE
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NIV JiG B2 R AT 4E 40 i ( CCC-ESF-1) FA HS A
LI AEZN AL (WHSF) W B 2 [ 36 35 JE I B 40 5% iy i Y
BRI 0 o HoAth 3R] : RPMI1640 K573 R4
IML¥E TRIzol 357 ( 3¢ EFEBR /R BHE AR , Wi 5%
Sk A & L RT-gPCR X5 & ( H A& TaKaRa 28 ] ),

Lipofectamine 2000 ( 3£ [E Invitrogen /N 7)) , Wk G 5
A3 57] 6 (3518 Promega 2\ 7)) , RNeasy Micro Kit
T RNA 425060 & (78 QI-AGEN A7) , Hifie TG
AR AL BRI — 40 ( H 55 7074, 1:1 0005 |-
CST 24 w])) , St il PTEN Hipfk At bl PI3K ik
(H %[ Santa Cruz 24 H]), pMDIS-T #R1& ( H A
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®1 RAmECREH5WF5

JEIH FHFAI(5'-3) J BN bp
Smad?2 1E i) CGTCCATCTTGCCATTCACG 171
Sz 5] CTCAAGCTCATCTAATCGTCCTG
Col T 1E [ CCCTGAGTGGAAGAGTGGAG 152
1] GAGGCGTGAGGTCTTCTGTG
Col Il 1E M GGAGCTGGCTACTTCTCGC 150
Jz 1] GGGAACATCCTCCTTCAACAG
miR-26A 1E 7] CAAGUAAUCCAGGAUAGG 149
Jz i GGCCAACCGCGAGAAGATGTTTTTTTTT
U6 1E 1 GGAGCGAGATCCCTCCAAAAT 146
1] GGCTGTTGTCATACTTCTCATGG
GAPDH 1E 1] CTTTGGTATCGTGGAAGGACTC 135
K25 GTAGAGGCAGGGATGATGTTCT
1.3 F&
131 #iffudsss SR 4% CCC-ESF-1 41 ff
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TES A 37 C . 5%CO, PRI FRAA 5574 24 h,
¥ 50 nmol/L miR-26a #L L 4 ( 5'-TTCAAGTAATC-
CAGGATAGGCT-3") ,50 nmol/L miR-26a 1 57 (5'-
AGCCTATCCTGGATTACTTGAA-3") , 50 nmol/L 3 ¥
B BLIF SRR (NC, E 3 6B 25 7 26 )
Smad2-Jii 7 ( Smad2-p) , Xt B Gk (ctrl-p) , Smad2-/NF-
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1.3.2  qRT-PCR #ll HS 1 miR-26a {933k
FH| TRIzol i& %] A CCC-ESF-1, hHSF 41 il 52 HS NS 4]
ZUP RIS RNA, MRS miSeript 005 53050 & LB
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42 °C 30 min,85 °C 5 min J{R4F7E 4 C, L mi R-26a
1WA RT-qPCR 734, 55449 :95 “CAEYE S min,
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40 AMEER . T 2709 K 43 AT miR-26a 93k, IE
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A4 Smad2 11 B 4= B (WT-Smad2 ) F15¢ 728 £ (MUT-
Smad2) 3'-UTR g [ 3] iz 4 5 (A 5 I 5 4% pmiR-RB-
Report™ kiR A, FRYkFE I Lipofectamine 2000 i,
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Smad?2 .50 nmol/L miR-26a .50 nmol/L miR-26a B %}
HEFP 41 (50 nmol/L; miR-C) 2 {4 % 4 51| hHSF 41 ffg
o 48 h i, MRAE XSG 2R A 350 B U B B B
J5 G 3R B P LAY B SO G R PG 5 7 K
HOGR IO CIEZ L FRIR. @Western blot 6] ;45
hHSF 4 ifd 73 51 ] miR-26a #54014) , miR-26a 41 il 57 %
e 48 h, FEHCAH SR 1, A 100wl 2 g4
A, BCA H R I 7 1a0) & e B2 ik B .
1Y i ] SDS-PAGE Wik 2 vhifk 70 25 , 1 1 5%
JEEWCHS 73 1 ) 2R 5% &2 PVDF JIE B, ] & Tween-
205% i g 4= W Ef 4] PVDE ik, =5 1.5 ho #R 347
Smad2 HifA, ik i35 14 Col T .Col I .Bel-2, Bax [
%, Tris-Z2 o Eh/K/ Tween-20 JE¥ 3 U, IMAST A
TG BRI S ALY BEEIR Y —HT(1:1 000) &, W4
@, F WinMDI 2. 5 jiR -5 rkicdis
1.4 %itF oM
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5 NS 441t , HS 4141 miR-26a 1931k 5 3%
PG (P<0.01,8 1A) . 5 CCC-ESF-1 4HAtAH kL , hHS-
Fs 40fifs tf miR-26a ik i E K (P<0. 01, & 1B),
FH miR-26a FALL ) miR-26a #i] 71) LL & NC 6 e &
hHSF Zi i, RT-qPCR Al 44~ 20 i 3R 1) 3 G s %8,
45 R miR-26a 3 Rk 5 miR-26a FikwE W& T
XTHRZH , miR-26a 1 J5 miR-26a &3k &t W 5 AIK T %F
MEH(P<0.01, 1C) . #£/~ miR-26a 7£ HS ZH4 0
hHSF F7 i,
2.2 miR-26a # 4% Smad2

Targetscan 35/} Fi miR-26a A4 ] LA, 25 0 &
W :Smad2 J& &y miR-26a ¥ 76 (1 #8 KL P (&l 2A),
Smad2 3-UTR 7EAH 4 2 B Y Fl h B B8 T BGE 45 &
Bimio T BUESS A a5, $E 17 X2 0 2 4 15 3 A
i, 25 R F B . 7F hHSF 41 i 4% 4« WT-Smad2 J5 435
YL miR-26a 1 miR-C, miR-26a 2H ¢ ' 2 i i P BH
WAL T XA (P<0. 05) 5 1 M54 Gt MUT-Smad2 )5,
miR-26a 4 ¢ 56 2 il 1 A0 B4 %A B B 25 5 (A
2B) . f#if RT-qPCR #gilll HS £ 21 F1 hHSF 4 jifg
Smad2 [k, 45 R KW . 5 NS 4AH L, Smad2 KiATE
HS AHZUR 2 L (& 2C) , 5 CCC-ESF-1 ZHJfiA LL,
Smad2 FA7E hHSF 41 ffd b 2 2% L (& 2D) . &%
Yt miR-26a-FHI ) hHSF 404 Smad2 5 15 ik ik
A, MAE ] miR-26a #5510 7% Y4 (9 44 i ' Smad2
HEHFRBEE BB 2E) . 78] miR-26a #4049 %
JLf, &30 hHSF 2l Smad2 mRNA (1) 355 FEAIK, 17
1E miR-26a #4175 Smad2 7K i B4 = (K] 2F)

miR-26a FHX} 1

0
B Ctrl NC  mimic inhibitor G

A:qRT-PCR #1] HS #4122 % miR-26a mRNA %A ; B:qRT-PCR #:i) £ hHSFs 29 % F miR-26a mRNA % i% ;C.qRT-PCR # | /&

hHSFs % i, ¥ miR-26a i$ £ A F= 37 4] & miR-26a & ik
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a:P<0.01,5 NS s 4145 ;b: P<0. 01, 55 CCC-ESF-1 x4 BB 2010 4%

E 1 miR-26a 7£ £ & HS ALK hHSF A ) RIE



http ://aammt. tmmu. edu. cn 5= FEE KR ,2020,42(2) 151

2.3 miR-26a %t hHSF Zmpt Col [4= Col T &k 69%+h 2.4 Smad2 #} hHSFs Zgfe ¥ Col T4= Col T &k 69% 4

H T2 F5E miR-26a 1 701U, i West- T B Smad2 1Y T & A2 e HS JE 8,
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A :Target scan 3 AFFAM miR-26a 69 ¥e.@ & B ;B % % Z B4R 2 £ B4 0] £ hHSF 286 53] 4% % WT-Smad2 .miR-26a F= WT-
Smad2 .miR-C % % %] 3£ & % MUT-Smad2 .miR-26a #= MUT-Smad2 miR-C /& 3¢ %, & B &1 ;C. HS #= NS 2842 F Smad2 mRNA %
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FHOGHE R IR ACE IR IE B

AWFFE UL T UEHEUE ] miR-26a JEIRYT 1Y AE PR
SRR B AR YT 845, [RIsh HS (I K6
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