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miRNA-146a protects skin microenvironment through apoptosis

inhibition and extracellular matrix deposition

WANG Yongzhi, JIAO Zhi'ang, CHENG Wenxuan, ZHU Fengyuan, MA Sijing, CHEN Lei, LI Honglin, ZHANG Jian
(1.College of Pharmacy, East China University of Science and Technology, Shanghai 200237, China;
2. Shanghai Key Laboratory of New Drug Design, Shanghai 200237, China)

Abstract Objective To study the role and mechanism of miRNA-146a in skin repair. Methods The role of miRNA-
146a in skin repair was evaluated by a skin injury model in zebra fish. Fibroblasts were treated with miRNA-146a
mimic and the expression of extracellular matrix related genes were detected. The mRNA expression in keratinocytes
treated with miRNA-146a mimic were analyzed by RNA deep sequencing. The target genes of miRNA-146a were
predicted by miRWalk , miRBD and Targetscan databases. Results miRNA-146a mimic significantly reduced melanin
deposition and promoted wound healing in damaged skin. RNA deep sequencing showed that miRNA-146a mimic
protected against keratinocyte apoptosis. In addition, miRNA-146a mimic significantly promoted the extracellular
malrix deposition in fibroblasts. Conclusion miRNA-146a promotes skin repair by inhibiting keratinocyte apoptosis

and promoting extracellular matrix deposition in skin fibroblasts. This study provides new theoretical guidance for skin

repair in clinical practice.

Keywords: miRNA-146a; skin keratinocytes; skin fibroblasts; skin repair
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FC>2 AL B, P<0.05 Sk 25 5 3 X (1) 0 e s o
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UL I RNA , 27 300 57 S0 & Ui ] 347
It RS2 S I 9 78 B PCR 6 X 4 i 4 22
FRIED 40 T BB EE 1A ol £ ( collagen type lalpha 1
chain,COL1AL) A AUZZF I (lamin A/C,LMNA) |
M FE H (elastin, ELN ) F13& i 4 J& &5 H % 1 ( matrix

metallopeptidase 1, MMP1) ) 3 K 3¢ 3K 7K F- 17 K
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SHOCE BT MR B S E TR IINE 1 s,

1 319F7
e HEAK 3144 J¥H(5-3")
hHYAL2-F TTCTACCGCGACCGTCTAGG
1 HYAL2
hHYAL2-R TGTCCGAATGTAGTGCTCCAC
hCEMIP-F GAACCCGGCACATCCTGATT
2 CEMIP1
hCEMIP-R GATCCGGCTGAATACCTTCATC
hCOL3A1-F GGAGCTGGCTACTTCTCGC
3 COL3A1
hCOL3A1-R GGGAACATCCTCCTTCAACAG
hCOL7A1-F TTACGCCGCTGACATTGTGTT
4 COL7A1
hCOL7A1-R ACCAGCCCTTCGAGAAAGC
hLMNA-F CCCGCAAGACCCTTGACTC
5 LMNA
hLMNA-R CCTTAAACTCCTCACGCACTTT
hELN-F GCAGGAGTTAAGCCCAAGG
6 ELN
hELN-R TGTAGGGCAGTCCATAGCCA
hHAS2-F CTCTTTTGGACTGTATGGTGCC
7 HAS2
hHAS2-R AGGGTAGGTTAGCCTTTTCACA
hCOL4A1-F GGGATGCTGTTGAAAGGTGAA
8 COL4A1
hCOL4A1-R GGTGGTCCGGTAAATCCTGG
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hMMP1-R TGTTGGTCCACCTTTCATCTTC
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TR AT A B, miRNA-146a Ab B 5 35 2237 2520 A9 A4
Ypread BRI T AR DL SR [E B A pl e A 4
RANE 4C FE 4D Fis

miRNA-146a Zb 35 | IDOI, DAPK2 , BMF | INPP50,
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KFER Tk LA, 45 R ANE 4E iR,

K miRWalk 1 miRBD %4/ J% 751 1] miRNA-
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FERUA 24 A, GG SR A P W M 22 AR AR Y 258
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Top 10 of Enrichment
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A BRAN B HERIEH C plasma membrane | ®
P _MiRNATEE e wup integral component of membrane | ® GeneNumber
0.50 T 2001 g down 183 endoplasmic reticulum membrane | ® .
& miRNA 146a3 cell surface’  * 27
025{ 150 .
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0 12 24 36 48 60
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1 : A.miRNA-146a FS LU AE PR FEAS 2 55343 HT 5 B. 22 S5 AN B0 AR B 43 HT 5 C.GO Al i AL 73 a5 4R 40T 15 D.GO B
TR AR R EL G AR 43 BT s FomiRWalk AT miRBD A58 42 700 400 3% 9 28 45 5 RNA-Seq &k 35 75 1k 36 [H 1 58 45
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4 miRNA-146a ZE 4 4b 12 57 BX £R JoT 40 P 2 [ 3R 35 % 3B s O T

2.5 miRNA-146a @i 18 AR SN EE ST O & B AR 32 4
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T XT miRNA-146a ZE (U Ak 35 1) B2 24t 4
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PRI, 580 T M A L B AR DG R X ( COLIALL,
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Wi T 3% H R BR A N K& K ( HAS2, HYAL2 , CEMIPI
CEMIP2) Wik | 5 R NE 5 A 8 5B IR,

Eas A M L, miRNA-146a ZERIALFE 24 h 5
18 BUET 24 240 i, L A/ S5 1 AR O JE IR) ( COLIALL,
COL3AI,COI4AI ,CIL7AI ,ELN, LMNA) 33k B i@
B, 25 R anE 5C B i v if B T R G AR gk
( HAS2 ,HYAL2 , CEMIP1 , CEMIP2) 3235 W] i 5%
i), 5 5 Q0 5D i, F ] L, miRNA-146a 2548
Y e 1 LT Ak A A e SR A ORI R 2 i A
FE I R R AR A
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3 itig

Fe R 518 S AR FTBL A 4R I 1 Bz 4% 56 e ik
PRI AR ST B A, B BR3P AT 7 1A= ) (s A= 9)
YUER (IR A AR G ) Ak 2% A5 R DL i 4
P70 R R TR AL R AR RN R R A 18 2
TSRO SRR K B R T B R T AR T
Z RN T RSB (53 ) Xt A 5 Jle ok e P AR T
TSI BRI B AT AT R AR 4508 5 AR FE AL
WANTERE , BEIE R WL, 7E R Ik 41 SR e JR
R TR I T e AR A AT RS R R
SR, KRB R AP T KO R A
BB E N EZEEM AR AR, AT LM, 5XF
HEZH AR L, miRNA-146a 214 A B (1 5 5 £ 8 77K
AR A R AR B MEREAR, I miRNA-146a 75 12 ik
PO b (A E AL A R — BT

miRNA-146a 15 2 T i th & 90 H 22 8 24 3T
PECO FEAS [ (14 A 2k R P 38 S AR, A4 S
FNEF AL TRAT 2 45 IEAERR M B 98 FE S0 DR s
R R D A A i R T R AR AR . TMEM
GRE P A A LR T N 240 B B B 4 i o o T 9

. 8-

Fndmp Y R RERBEENT TMEMI54 3 H )&
TMEM FE I Z —, J&— 2 Y N /0 1 15 gt
BEFEN NS A 2L 30 R T AR R
FakPY AR IR 41 AT 0 3 miRWalk, miRBD &
Targetscan 255 4f i % miRNA-146a 8 % [H JE 47 43
M, %3 TMEM154 J& miRNA-146a A48 54 fy otk
HEWT , TMEM154 W] 245 T miRNA-146a 75 57 k&
R E

AT 5T v, 38 o BE D A ) B R 455 R T Ay
miRNA-146a 75 ik & & o 9 4E H, & 31 miRNA-
146a REAS I B/ D A0 g8 1, f2 F AN A8 52, DT
BRI 2R 5 R BRI RE; R
RNA T F 437 miRNA-146a 251014 b B3 1 1z ik
£ J57 4 L B PR 2R 7K, JF 3 4 miRWalk \miRBD &
Targetscan U4 %2 X miRNA-146a #L3E PX k47 T30
%L miRNA-146a 7] 3 i 5% ) TMEM 154 38 /0 £ I
AT ; R miRNA-146a I8 Ab BE R ik 2T 4k
S ARSI L A7 5 BT T L, & I miRNA-146a 7]
8o g DR F 0 A K, 3 s 0 B A T Y B
SR Ry R A0 e i R AR HE R IR iE e . A
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58 T miRNA-146a 76 5 A5 45516 52 1ok 72 i
ST HE ] TMEM 154 £ SEHTIRT-AE |, DT fin o 20

HEZ

I RESASRB RITS 2T 24 240 e A7 oA e % e I A 1
A S VE AL, BRI 6 Fis

B2 Ik A S T A

miRNA 146a  5'UCAGAGAA TMEMI154
WEHEMEER [T1T
3' UCAGAGAA

' (idol, Dapk2..) |
: (Ankrd, Dusp6...) l

mEeEe |

miRNA 146a 5' UCAGAGAA TMEMI 54
LLLEL G L TTTTTT T
3' UCAGAGAA

-

wEEa!
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