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miR-145-5p#E [EIXBP 13T A IR TZ & AR 41 4 M g 5E
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WE ZIER R miR-145-5p¥e ) 1 W A4 & & & 348 X &4 6% 8 1(XBP1)A Ak
BRI R Y b 3G T A B T 0 Rovh . AT ARIRIE B R AT Y a0 (KFB) A AR AT %, AL
284> : Control4l (F #L3Z 7~ ). miR-NC4H (4% % miR-NC). miR-145-5p mimics£l (4 % miR-145-
5p mimics). miR-145-5p mimics+pcDNA-NCZH (4% % miR-145-5p mimics+pcDNA-NC), miR-145-
5p mimics+pcDNA-XBP140 (4% % miR-145-5p mimics+pcDNA-XBP1), 5 £ BRA L& Kk R4 4t 4m
L (NFB)YE % NFB4., CCKS842 4m e 78 ; Xk 52 B4R ) 4m e 69 £ 45 5 IR X 40 i SR ) 4m i 78] =
& qPCRIEAL M| 48 L miR-145-5p. XBPI mRNA& A ; Western blot# ] £ i, # Col-1. Col-III. P21.
Bax. XBP1&® 49k k; W3 b &8£I N miR-145-5p5 XBP1 ZAE, & 5 &% KR FArF44
AEA . FlmiR-145-5p mimics. pcDNA-XBP1#t47F 1, WL/ RAEAM A K B =FCol-LE XL,
%R 27, 5NFBLAA L, ControlZl 48 i miR-145-5p & ik 7K -F FE4K(P<0.05), XBP1 mRNA & A K-
B 2 F 5 (P<0.05); 5 Control28. miR-NCZEA8 b, miR-145-5p mimics£E £ lmiR-145-5p & & K- F=
P21. bax%& & & kKPR AT HEIE (P<0.05), XBPI mRNAF A K PAfiE &, LK. XRA
&FECol-1. Col-Ill. XBP1%& & & & K-FHEAK(P<0.05); 5 miR-145-5p mimics+pcDNA-NCEAA b,
miR-145-5p mimics+pcDNA-XBP140 48 o XBP] mRNA KA K. AEHE. LEH. MRS ER
Col-I. Col-Ill. XBP1%& & & & K-FH £(P<0.05), P21. bax& & & ik K-F A BB = R FEK(P<0.05);
miR-145-5p~T ¥e&) 7 4% XBP1 & i (P<0.05). iT&iX miR-145-5p37 4|4k K KFBE 74 4= Col-L& A |
FHFmie A, EAXBPIMI] T miR-145-5pid R AR A KFBIE 4. A 697570 (P<0.05). &,
miR-145-5p ] %18 3T ¥ &) P 42 XBP 1 & A, #t f 37 4| KFB 8 Jel 38 78, 4T3t 4m e 8 =,

KEA ARIRIZIE AT EST Y, miR-145-5p; P51 I SO DG B A BT X s A AR A 1
MMy e T

Impacts of miR-145-5p on Proliferation and Apoptosis
of Keloid Fibroblasts by Targeting XBP1

LI Xiang, ZHANG Gang, WU Zhixian, LI Chenhao, MO Zizeng*
(Department of Plastic Surgery, Affiliated Hospital of Guangdong Medical University, Zhanjiang 524000, China)

Abstract This article explores the effect of miR-145-5p targeting XBP1 (endoplasmic reticulum stress-
related protein splicing X-box binding protein 1) on the proliferation and apoptosis of human scar tissue fibroblasts.

Human KFBs (keloid fibroblasts) were selected as the research subjects and randomly assigned into Control group
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(conventional culture), miR-NC group (transfected with miR-NC), miR-145-5p mimics group (transfected with
miR-145-5p mimics), miR-145-5p mimics+pcDNA-NC group (transfected with miR-145-5p mimics+pcDNA-NC),
miR-145-5p mimics+pcDNA-XBP1 group (transfected with miR-145-5p mimics+pcDNA-XBP1), and human NFB
(normal skin fibroblasts) were also used as the NFB group. CCKS8 was used to detect cell proliferation. Scratch ex-
periment was used to detect cell migration. Flow cytometry was used to detect cell apoptosis rate. qPCR was used
to detect the expression of miR-145-5p and XBPI mRNA in cells. Western blot was used to detect the expression of
Col-I, Col-III, P21, Bax, and XBP1 proteins in cells. In addition, dual luciferase assay was used to detect the inter-
action between miR-145-5p and XBP1. A patient-derived xenotransplantation model was established, and miR-145-
5p mimics and pcDNA-XBP1 were used to intervene, and the growth, apoptosis and Col-I expression of mouse im-
plants were observed. The results showed that compared with NFB group, control group showed a decrease in miR-
145-5p (P<0.05) and a great increase in XBPI mRNA (P<0.05). Compared with Control group and miR-NC group,
the miR-145-5p mimics group showed increased miR-145-5p expression, P21, Bax proteins expression, and apoptosis
rate (P<0.05), while decreased XBP/ mRNA, survival rate, clone number, scratch healing rate, and Col-I, Col-III,
XBP1 proteins expression (P<0.05). Compared with the miR-145-5p mimics+pcDNA-NC group, the miR-145-5p
mimics+pcDNA-XBP1 group showed an increase in XBP/ mRNA, survival rate, clone number, scratch healing rate,
and Col-I, Col-III, XBP1 proteins expression (P<0.05), while a decrease in P21 and Bax proteins expression and apop-
tosis rate (P<0.05). miR-145-5p could target the negative regulation of XBP1 (P<0.05). Overexpression of miR-145-
Sp inhibited the proliferation and Col-I expression, and induced apoptosis of KFB in vivo, and up-regulation of XBP1
weakened the effects of overexpression of miR-145-5p on the proliferation and apoptosis of KFB in vivo (P<0.05). In
conclusion, miR-145-5p may inhibit KFB cell proliferation and promote cell apoptosis by targeting XBP1 expression.
Keywords keloid fibroblasts; miR-145-5p; endoplasmic reticulum stress-related protein splicing X-box

binding protein 1; cell proliferation; apoptosis

TR IZIE @8 T R SR A 4 41 23 e o 15 AR MR X & 454 5 A 1(endoplasmic reticulum stress-related

FLTV R EEYR T B TR A5 407 ) - 1 R 1 % R A
RN JFIL o3 h - BT 26 200 B 386 5 i P 39 e A
TTCRESIIRGS, B2 RN B IR AR, 12950 o
PRI WA, N 2l D Re S 4, 0 R
() B O T SR R fE T 2 BT, IR TR AT
RYIER . WowERYT 77 AT 89T, HRZRTT R
A, BRI, WA, BT RIRIZIE I R AEHLH] AR
B, SECRITHERE IR D, Bk, SR AURIRIZE
T BT LE ML, 1 e G 00 o R IR T2 T Pl 4T 4
Jitl (keloid fibroblasts, KFB)5H Jf-{e ik 4H f i T,
IR YT RO A B . ) RNA(miRNA)E
Witk 2 5 2R EZ Y58, AHRHERERY,
miRNATERRIZIERE b Rk i, T2 5 1B
B FES . BF TR B, R miR-145-5p AT $0f] 1fi
P ULAE M GE . L RS nIE IR T LR
AV AEHE £, miR-145-5pfE4T BRI AE . 3EF5 .
1R IR R E AR, A2 2 M
RILHVRIT I RE o P BT ) RO O 2R B

protein splicing X-box binding protein 1, XBP1)X]#L
PR JRE MR B AT — B WIS /E R, AT S22k 4 1)
RE, BT FER AT, XBP ARy Py it I S0 2 o (5%
SRR T, AR MO HGTE b R AR AR AR A, HR AR
TIRIZIE T i BOAE F B AR T S o ASHIE 7 T 122 A
TR 2 B, miR-145-5p 5 XBPIAFAE 2 N & 0k,
AHF 7T F EPR T miR-145-5p#E [a] XBP 15+ A KFBY
B PATSRIAE F, 3R OB RO VR AL, 9 RIRIZ
FEVRIT RS

1 MRS
1.1 ##

KFB(# 5 : AW-YCHO052)l 5 Kb ¥ 24k 4
R A IR A A N IEH B AT 4E 41 g (normal
skin fibroblasts, NFB)(1% 5 : SCC058). DMEM¥%
FEdE (85 : SCM162). Annexin V-FITC/PIZH it}
TR INER A & (525 . APOAF) I H 8 E Mecrk
/N7 ; miR-145-5p mimics(%% 5 : HY-R00282) H
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7N BAE AR A BRA 7] 5 Trizolilif & (185 :
12183555CN). Je & 577 & (575 : N8080234).
One-Step qPCR(Probe)if| & (125 : 11753100)
RIPAZ AW ($2 5 : 89901). BCAZE A€ &k
& ($25 1 23225). SDS-PAGER:JK L i3k 7 £ (1%
51 89888). Lipofectamine® 3000%% Jik 7 (155 :
L30000)%4 H 3 [E ThermoFisher Scientific/A &) ; CCKS8
A (P25 : BCCKO100)14 H B L SEAE VIR
AIRA R ; ECLAE KGRI (785 - POO1SAFT)
B iR RAEMBEARGIR A ; Pk Col-1(H
51 ab270993). Col-1II(H5 5 : ab184993). P21(%H%
5 ab188224). bax(1t*5: ab289364). XBP1(Ik
5 ab220783) KPR P (5 ab216352).
GAPDH(%%'5: ab181603)1 H 7% [El Abcam /A #]; {3 &
T (BT BZ-X)W H H 4 Keyence A H] ; 2 Ifg
AR AX (L5 SparK)I B Fii - TECANA #] 5 i 204H
HA (245 : FACSArray)lt) [ 35 [E BDA A ; I G
Z 4125 GelDoc Go)l¥ H 3 [E Bio-Rad A 7 .

1.2 753k

1.2.1 @afR3zfiAantl  KFBIEDMEME; 7:45(5%
C0,.37 °C)HF £ FE, & 10% 64+ Mi% « 100 mg/mLFE -
FEHEZ NPT A REAL 7 v NFBAL (NFBIE & 15
7%)~ ControlZl (KFBIE# £57% ). miR-NC4 (KFB¥%
#miR-NC). miR-145-5p mimicsZH (KFB#% %% miR-
145-5p mimics). miR-145-5p mimics+pcDNA-NC
2H (KFB#% %% miR-145-5p mimics+pcDNA-NC), miR-
145-5p mimics+pcDNA-XBP14 (KFB#% # miR-145-
5p mimics+pcDNA-XBP1).

122 qPCRi%&#MNFB. KFBY¥ miR-145-5p. XBPI
mRNA& X 3B Trizolik 7 SR B RNA, i
SEESRR A £ 3G cDNA, _EHLY 1, RELGQPCR R 4t
R AR L R FE S AR, 40MIGRR, BT 95 °CTi
55 min, 94 °CAEYE30 s, 60 °CiE K30 s, 72 °CHEAH
1 min. miR-145-5pLL U6 NN 2, XBP1V) GAPDH )

W, 22 NET A RIS &, 5175 &KL
1.2.3  CCK8#Fn L [E T A& 5% I 4o | KFB &9 3% 74
CCKS: ¥ KFBEFTE 96 5L L, $% 40 AT X B Ak
S, IO 10 pL CCK-8i{ 7 & 2 ho @I FEhR1X
KM Dyso, THEANMIAZIE R . SebEIE LS : % KFB
BEME 6 5L _E 1597 (5% CO,. 37 °C), M gn] I,
Ll fE, ZPBSIRYE, WBIE I &, 4R gen, WEg
AR, Givh v B L.

124 XRERSMKEBAEH  HKFBRFIEGS
FLAR FR 85 7%, G0 A FEIA 100%8), FH 200 pLA i
Mok RIGEmN, 37 °C. 5% COZ1F R 159524 h, %10,
24 h T I, THE R B A 2R

1.2.5 AX @A N KFB A — B KFBHEf
T ofLiR A . AbFE S A A PBSHRIZ I IX, H.
R4 Annexin V-FITC/PIZH Mo I T2 46 I 7] &5 ) 1t
A Ak 35 200 it 5 56 P 9t =2 4 P A& I 43 BT KIF B 41 it
RT3,

12.6 Western blotlem| & & &k UREESA4IRIF
S3 AN RIPAZERR , $2BLE R H , @i BCAVEE &
H M, HEISDS-PAGES B H, B ZE R M ML
# (polyvinylidene fluoride, PVDF)fii, & i 4] 1 h(5%
R AE WY ), I —$t Col-I(1:2 000). Col-III(1:1 000).
P21(1:1 000). bax(1:2 000). XBP1(1:1 000)§% & iL &
(4 °C)o IIANTHU(1:1 000)=E i FWEHE 1 h, L2
& (electrochemiluminescence, ECL)f il & [ R 1A,
B AR R R . R Imagel 8UHE 34T 5%
K EAE, LGAPDH(1:10 000 AN 2, 43 #r H b
R EARIEEN

127 MRAFEHRERRZE EHEUAKFBE
Fih T 484LHK (1x10%/4L) 318575 (5% CO,. 37 °C), 24
ML A 28T, F Lipofectamine®™ 300045 XBP1-
WT. XBPI-MUT%3 % 5miR-NC. miR-145-5p mim-
icsHIR IL B AN/, F 4, ¥ NS TR 2 %) &
miR-145-5p%% JL4H MU A/E X HE, #54L 48 h, Wl E 2

#*1 qPCR3IF5
Table 1 qPCR primer sequences

HER EiE 55 —3") NHEEIG—3)

Gene Upstream primers (5'—3") Downstream primers (5'—3")

miR-145-5p CCT TGT CCT CAC GGT CCAGT AAC CAT GAC CTCAAGAACAGTATTT
XBP1 AAG AAC ACG CTT GGG AAT GG CTG CAC CTG CTG CGG AC

U6 TAT GAT GAT ATC AAG AGG GTA GT TGT ATC CAAACT CAT TGT CAT AC

GAPDH AAC GAGACGACGACA GAC

GCAAAT TCG TGAAGC GTT CCATA
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ENL C AT B TR DL (o) Hi 3R, 2 H HLECR

128 #hthEiE  6~8EI BALB/CHEME/INR, IWH
ARG AR A PR A F [SYXK(#)2022-0286],
FERE € TG0 B AR S R IR . AR AT AR
= B K 2 B g 2 Bt A B 2% 53 2% A 4l (AHGDMU-
LAC-B-20221-0060). JEIRIZIEbr A I B BT JI R
B SR, YIRS 8RR (8 mmxS mmx*5 mm),
HARRANEAYIERT R . SR 5 RIRIZIE A AR
BT, NG ZE 145, PR 1) i K A iR
HAT, THE R AR AEAR AR, TR A N r=0.52% (K
JExEAE). F/REEHLS> N ControlZ . miR-NCA.
miR-145-5p mimicsZ1. miR-145-5p mimics+pcDNA-
NC#l. miR-145-5p mimics+pcDNA-XBP141, £F41
62, PR . miR-NCH . miR-
145-5p mimicsZl. miR-145-5p mimics+pcDNA-NC
ZH. miR-145-5p mimics+pcDNA-XBP141/)> ff BEFE —
K43 B RS miR-NC. miR-145-5p mimics. miR-
145-5p mimicsf! pcDNA-NC. miR-145-5p mimics#ll
pcDNA-XBP1, Control4 /> FRyFSE . 210K %1k
SEHG, A B Ay e PR RS AR A, ), (A
H&E. TUNEL. Masson% ik 71 &7 7l 347 H&E
TUNEL % )2 Masson — (et . il 1) 1 20 it iy
ZK. PUREE . ZiRE 1 hE KA CD31(1:50).
Ki67(1:200) CD163(1:500) Col-I(1:100)—HiH THE &,
SRIGERIN T (1:1 000), =5 & 2 h)5 fl DABE 1,
DARFEEG, BE MR, 5 —
M 20 233347 miR-145-5p. XBP1 mRNAFIEE [ #6:,
Jik5%122811.2.6.
1.3 ZitrZEoHH

5 L SPSS 25. 08K A AT G vt 2 o i, 77 &

LRI TT ZE M, 3E— 0 U ELEOH] SNK-g 6 56
P<0.05EREFA G FE L.

2 H#R
2.1 3FRIEMIR-145-5pf&(K T KFBFHXBPI mRNA
FTIKIKF

K qPCRYE D & A [H] 40 g  miR-145-5p+
XBPI mRNARKIE, 45 B EIR, 5SNFB4LAHLE, Control
H Y0 M miR-145-5p3 ik K £ (P<0.05), XBP1
mRNA KA /KF B & T & (P<0.05); 5 Control4 .
miR-NCAAH L, miR-145-5p mimicsZH4H ffiimiR-145-
SpIk K P T (P<0.05), XBPI mRNA ik 7K T %
% (P<0.05); 5 miR-145-5p mimics+pcDNA-NCZAH
Et, miR-145-5p mimics+pcDNA-XBP 14141 il XBP1
mMRNAF L ACFTHE (P<0.05), W#E2. iXFEW miR-
145-5p#E KFBH T 314, i ik miR-145-5pfe
M KFBH XBP1 mRNAZK XL, 1 _L il XBP1RIA AT
IR
2.2 i FKiEmiR-145-5pHHI KFBIEE

FIIF CCK AN 7 [ 12 A 52 56 -l KIF B 384 B
71, B R EIR, 5 Control4l. miR-NCZLALL, miR-
145-5p mimicsZHAMIAFIEZ . SoE RN (P<0.05);
5 miR-145-5p mimics+pcDNA-NCZLAH Lt, miR-145-
5p mimics+pcDNA-XBP1HAMEAFETGEZ . v fEETt
&1 (P<0.05). WL 1A% 3. X R %A miR-145-
SpARES M KFBIZ 28, 1fi L i XBP13RIA n] jf/bix —
8
2.3 jFFIEmiR-145-5pHHEIKFBIT

i R R SE I 7 B KFBIZ RS RE 1, 45 R B

2 HRIEMIR-145-5pFKFBHmiR-145-5p. XBP1 mRNAZRIAZM
Table 2 Effect of overexpression of miR-145-5p on the expression of miR-145-5p and XBPI mRNA in KFB

45

Groups miR-145-5p XBPI mRNA
NFB 1.00+0.06 1.00+0.08
Control 0.65+0.13* 1.57+0.33*
miR-NC 0.63+0.11 1.52+0.31
miR-145-5p mimics 0.84+0.08" 1.09+0.09"
miR-145-5p mimics+tpcDNA-NC 0.87+0.11 1.08+0.07
miR-145-5p mimicstpcDNA-XBP1 0.83+0.07 1.53+0.32¢

X3 n=6; “P<0.05, 5NFB4LILHE; °P<0.05, 5 Control 41 LL#E; ©P<0.05, 5miR-NCZLL 4 ¢P<0.05, 5 miR-145-5p mimics+pcDNA-NCLEL 4 .
Xks; n=6; *P<0.05 compared with the NFB group; "P<0.05 compared with the Control group; °P<0.05 compared with the miR-NC group; ‘P<0.05

compared with the miR-145-5p mimics+pcDNA-NC group.
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miR-NC

Control

miR-145-5p mimics+
pcDNA-NC

miR-145-5p mimics

miR-145-5p mimics+
pcDNA-XBP1

E1 RLEKFBRERE

Fig.1 Clone formation diagrams of KFB in each group

3 T RIAmiR-145-5p 3T KFBIEFE HIEZNE
Table 3 Effect of overexpression of miR-145-5p on the proliferation of KFB

5 PG Y% e FEH

Groups Survival rate /% Number of clones
Control 98.69+0.48 118.49+10.46
miR-NC 97.46+0.59 115.82+10.37
miR-145-5p mimics 59.68+6.22" 65.29+6.05"
miR-145-5p mimics+pcDNA-NC 62.73+6.45 68.52+6.13
miR-145-5p mimics+pcDNA-XBP1 95.68+0.76° 116.33+10.54¢

Xts; n=6; *P<0.05, 5 Control41 FL#; *P<0.05, 5miR-NCZH ELA%; <P<0.05, 5jmiR-145-5p mimics+pcDNA-NCZH H#% .
X+s; n=6; *P<0.05 compared with the Control group; "P<0.05 compared with the miR-NC group; ‘P<0.05 compared with the miR-145-5p

mimics+pcDNA-NC group.

7~, 5 ControlZH. miR-NCZH AL, miR-145-5p
mimicsZH 40 il Il JR A&7 & F PR AIK (P<0.05); 5 miR-
145-5p mimics+pcDNA-NCZLAH EL, miR-145-5p
mimics+pcDNA-XBP 12440 g &Il i & & 2T &
(P<0.05). W24, XFHITEEmiR-145-5p
REfE N KFBILA%, M i XBP 13RI W] Jk > ix —B
%o
2.4 T RiZmiR-145-5p{EFHKFBAT

SR FH I 2 A e AR R A P T L, A5 R
Er, 5 Control4l. miR-NCZLA L, miR-145-
5p mimicsZH 40 JfL 8 T2 % F+ 5 (P<0.05); 5 miR-

145-5p mimics+pcDNA-NCAAH L, miR-145-5p
mimics+pcDNA-XBP 14 41 fig 8 17 % fE K (P<0.05).
DL 3L S5, X R R IE miR-145-5pRe g (e it
KFBYET:, 1 FMXBP1E A AT DX — A .
2.5 3% i% miR-145-5piF#E KFBH Col-I. Col-
II. P21. bax. XBP1EHRFEKIX

T IRIZIE WY 5 i R 8 B S i DO RR R R 4
eI TE . T YIAOC, Col-I. Col-IIE KR
TE AR 5 85 1, P21 bax 73 il A2 488 5 AR T2 A 5%
FE . XBP1/&miR-145-5p FFIH AT RESE 5.
i miR-145-Sp M FIRIZIE L LA, AHT T A
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miR-145-5p mimics+ miR-145-5p mimics+
pcDNA-NC pcDNA-XBP1

Control miR-NC miR-145-5p mimics

Oh

B2 &EKFBiIHE
Fig.2 Migration maps of KFB in each group

#4 T FRIEmIR-145-5pIHKFBIER AIF N
Table 4 Effect of overexpression of miR-145-5p on the migration of KFB

Hl KR EEH/%

Groups Scratch healing rate /%
Control 74.56+6.38

miR-NC 72.19+6.24
miR-145-5p mimics 41.82+4.16®
miR-145-5p mimics+pcDNA-NC 39.67+3.52
miR-145-5p mimics+tpcDNA-XBP1 73.59+6.45¢

¥ts; n=6; *P<0.05, 5 ControlH LL#; *P<0.05, 5miR-NCH HLEL; <P<0.05, 5 miR-145-5p mimics+pcDNA-NC4 LL#% .
X+s; n=6; *P<0.05 compared with the Control group; "P<0.05 compared with the miR-NC group; °P<0.05 compared with the miR-145-5p

mimics+pcDNA-NC group.

10* 10* 4 10* 1
10° 4 . 10° . 10° A

A 102 5 £107 5 £10? 5
10" 3 10' 4 10" 3
10° T T T T 10° —~ T T T T 10° T T T T

10° 10! 10? 10° 10* 10° 10! 10? 10° 10* 10° 10! 10? 10° 104
Annexin V-FITC Annexin V-FITC Annexin V-FITC
Control miR-NC miR-145-5p mimics

10* 4 104 3

100l

100 ' T T ' T T T T T T T
10° 10! 10> 10° 10* 10° 10 102 10° 10¢
Annexin V-FITC Annexin V-FITC
miR-145-5p mimics+ miR-145-5p mimics+
pcDNA-NC pcDNA-XBP1

E3 ZEKFBRAATE
Fig.3 Flow cytometry apoptosis plots of KFB in each group
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5 T RIEMIR-145-5p T KFBET- R ENE
Table 5 Effect of overexpression of miR-145-5p on the apoptosis rate of KFB

415 P %
Groups Apoptosis rate /%
Control 2.59£0.35
miR-NC 2.87+2.74
miR-145-5p mimics 31.58+3.23%
miR-145-5p mimics+pcDNA-NC 35.64+3.36
miR-145-5p mimics+pcDNA-XBP1 10.08+1.87¢

Xts; n=6; “P<0.05, 5 ControlZH FLEL; *P<0.05, 5 miR-NCZH FLAL; ©P<0.05, S5 miR-145-5p mimics+pcDNA-NCA L.
Xts; n=6; *P<0.05 compared with the Control group; "P<0.05 compared with the miR-NC group; °P<0.05 compared with the miR-145-5p
mimics+pcDNA-NC group.

corl (D D e ese D
corn D D e s G
Pl — — D D —

bax — — D S —

XBPI -----

> @ L& X X
L < N & &
& & & K S
& N SHTR SN
5 RS KD

x Sy B

N Nd Q‘% NN

& F&EFES
N &9

E4 BLEKFBHCol-1. Col-llI, P21, bax. XBP1EAKIAE
Fig.4 Expression maps of Col-1, Col-1II, P21, bax and XBP1 proteins in each group of KFB

M WBEN | EdRE A RREEL, SR ER, 5
Control4d . miR-NCAAH L, miR-145-5p mimics
HYHML Col-1. Col-III. XBP1#& F %A KT BT
(P<0.05), P21, bax#g FFRIAKI-F+ 5 (P<0.05); 5
miR-145-5p mimics+pcDNA-NCZL AL, miR-145-5p
mimics+pcDNA-XBP1ZH4H fig Col-I. Col-III. XBP1
HEAFRIETHE (P<0.05), P21. baxi [ARIAK T %
K (P<0.05). VLPE 4% 6. XF T FIA miR-145-
Spfe s R 1 e TR B 20 it 48 B AT T A D% B

FIERANHIKFBIGGE, (2R T, M RIRIZ 5 1T
B, T _E R XBP1RIA Al i — IR .
2.6 miR-145-5p#L[E) S1 AT XBP1

N T B E miR-145-SpliE FENLE], BT T 49015
ST, RIMXBPI 3'UTRAL & miR-145-5pHI 4 &7
A5, ULES. NI XBP LTS & miR-7-5p ) ELE#E A,
HEAT T RS B A BRI . 25 R BOR, S miR-
NC+XBP1-WT4LAH L, miR-145-5p mimics+XBP1-WT
YA 92 FR B TG MR 2 2 PR (P<0.05), WK 7. XF
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Table 6 Effects of overexpression of miR-145-5p on the protein expressions of Col-1, COL-III, P21, bax, and XBP1 in KFB

éﬁjips Col-1 Col-11I P21 bax XBP1
Control 1.59+0.26 1.32+0.18 0.72+0.11 0.63+0.06 1.43+0.21
miR-NC 1.54+0.23 1.2840.15 0.69+0.08 0.66+0.08 1.42+0.20
miR-145-5p mimics 0.85+0.14 0.77+0.12* 1.25+0.16® 1.08+0.13® 0.910.16™
miR-145-5p mimics+pcDNA-NC 0.82+0.15 0.74+0.09 1.28+0.18 1.12+0.15 0.89+0.17
miR-145-5p mimics+pcDNA-XBP1 1.56+0.25¢ 1.29+0.16¢ 0.70+0.09° 0.65+0.07¢ 1.37+0.18°

Xs; n=6; “P<0.05, 5 ControlZH LL45; °P<0.05, 5miR-NCH LL 4 ; °P<0.05, 5 miR-145-5p mimics+pcDNA-NCZH L%
X+s; n=6; *P<0.05 compared with the Control group; "P<0.05 compared with the miR-NC group; °P<0.05 compared with the miR-145-5p

mimics+pcDNA-NC group.

miR-145-5p 3’ I|J(|JCCI|J/|\AGGACCCUUUU(|‘1T|CTI|JG 5'
XBPI-WT 57 AGCCAUCUUCCUGCCUACUGGAU 3’
XBP1-MUT 5 ACCCUUCUUCCUCCCUUCUCGAU 3’

&5 miR-145-5p 5XBPIHILE A LS
Fig.5 The binding site of miR-145-5p and XBP1

RT WENREEMELLR

Table 7 Comparison of dual-luciferase activities

1] PR
Groups Luciferase activity
miR-NC+XBP1-WT 1.00+0.27
miR-145-5p mimics+XBP1-WT 0.52+0.14*
miR-NC+XBP1-MUT 1.03+£0.29
miR-145-5p mimics+XBP1-MUT 0.96+0.25

¥ts; n=6; *P<0.05, 5miR-NC+XBP1-WT4LLL 4.
X+s; n=6; “P<0.05 compared with the miR-NC+XBP1-WT group.

HimiR-145-5p ELEHE ) S+ XBP1
2.7 TR IEmMIR-145-5pHIFERIRTEEBNRB LT
Hp

15 FH 3T BRIRR T2 95 41 23 7E BALB/C#R B & o7
TRIRIZIBEANAER, LLYPAl miR-145-5pid R 1A%+
A RRTZ BB R . FNJG 14K, J 1L
Feta B, NBREKELS X I CD3 U IS HE4i i, 52
INRURIZIEENE RZ R RIE Y& . RIRIZTE
A S x5 H&E. Masson = {44 {41 CD163
G P28 2 A e B IF S 1) BB IR 2 P A TR] PR3 BRRAE
(K] 6). miR-145-5p mimics T 10K Ji5 , FELAPIAF
I (P<0.05, B7), Ki67BH 1 ) 2 B2 i £F 24 41 A i
53 L BRAR 2 5 B 4111 32.48%(P<0.05, [K18), £
I F9K miR-145-5Sp il #4 Py KFBR 94 . H&EH
{78 miR-145-5p mimicsZH %0 7% 41 i REEFE FE 7

5 S B 1) JR B 2 2R FE RS 0 — S (B19). TUNEL
et 178 miR-145-5p mimicsifs 5 1 55 4T 24 41 g 7
232 (P<0.05, B 10). B4, miR-145-5p mimics
TBIT 0 M2 E VR 4H i1k, CD163 4% t4 LT N Y]
PE (B 8). Col-Ifufie b e ta 25 R 7R, miR-145-5p
mimicsAb R FEIK T Col-IFIBH % (P<0.05, K18). H.
qPCRAI WB%E B 7R , miR-145-5p mimicsAhFE P&
T XBP1EIE/KTF (P<0.05, E 11), #75 miR-145-5p
mimics4bF T %k miR-145-5p B A B TR eT 4k
HHBAE T o 1 #E miR-145-5p mimics T 3 Al _E
25 pcDNA-XBP14bFE | Ki67. CD163 A1 Col-IFH
S 6 LA o, T TSR 22, s M SRR AR R
B, XBP1RIAK 1S &, $&78 miR-145-5pid Rk X}
FS 2T 24 4 i () 4 1 4 FH PT RE 5 XBP 1R 9A T I AH
Ko
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H&E Masson CD163 CD31
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Fig.6 Representative images of H&E and Masson tricolor staining and CD163 and CD31 immunohistochemical staining on day 0

Control

miR-NC

miR-145-5p mimics

miR-145-5p mimics+
pcDNA-NC

miR-145-5p mimics+
pcDNA-XBP1 & ;

E7 F10XZEFHBEER

Fig.7 Images of xenografts in each group on the 10th day

miR-145-5p mimics+ miR-145-5p mimics+
pcDNA-XBP1

CD163

s R Ve D SRS A BN

E8 F10XZAZMIEEELKI6T. CD163FNCol-1%:ZLH
Fig.8 Representative immunohistochemical staining images of Ki67, CD163 and Col-I in each group
of xenograft tissues on the 10th day
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W
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Fig.9 Representative images of HE staining of xenograft tissues in each group on the 10th day

miR-145-5p mimics+
pcDNA-NC

miR-145-5p mimics+
pcDNA-XBP1

Control miR-NC

miR-145-5p mimics

50 pm

S 250 um 1 :, " +50 um

E10 FBI0XRZEFMBELLATUNELR EHARRMEEE
Fig.10 Representative images of TUNEL staining of each group of xenograft tissues on the 10th day

50 um %

8 T RIAmiR-145-5p X FRIRTZ FEENRBY AL RIS/

Table 8 Effect of overexpression of miR-145-5p on fibrosis in keloid implantation models

Ki67BHEAIM L] CD163PHMEANMILL  Col-IBHMEAM LG TUNELFHPEAM A L A3

s KA A (% of t(?tal) ' 1% Of total) (% of t(?tal) (% of t?tal)

Groups Implant volume /mm’ Pron)rtlon of Ki67 PrOP.OrtIOH of CD163 PrOP(‘>rtlon of Col-I ProP(.)rtlon of TUNEL
positive cells (% of  positive cells (% of positive cells (% of  positive cells (% of
total) total) total) total)

Control 268.75+30.58 100.00+13.14 13.52+43.75 32.14+5.34 2.03+0.57

miR-NC 267.89+29.67 98.79+12.67 12.46+3.53 31.62+5.12 2.12+0.63

miR-145-5p mimics 121.34+16.79* 32.48+5.12* 2.114+0.64" 5.06+0.75% 20.16+4.32*

miR-145-5p 123.51+18.54 34.35+5.89 2.23+0.78 5.16+0.81 18.95+3.97
mimicstpcDNA-NC

miR-145-5p 213.48423.15¢ 81.73+10.35° 8.47+1.33¢ 20.55+3.85¢ 7.38+1.21°

mimics+pcDNA-

XBP1

Xts; n=6; “P<0.05, 5 ControlZH LL#5; °P<0.05, 55miR-NCHL LL4%; °P<0.05, 55miR-145-5p mimics+pcDNA-NCZH L%
X+s; n=6; *P<0.05 compared with the Control group; "P<0.05 compared with the miR-NC group; °P<0.05 compared with the miR-145-5p

mimics+pcDNA-NC group.
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LA | R R SR DR, R AR B Rk, AR
WM, g . ThASRIRSL, B B O
HURIAE B 0, RSO, B R S
JEA B 11 5 OB DA B SR AT A I B . R T S R
BRSE, (IR 4 A e A B, HCRCAI PR
VRIT I —RHERE 1Y, H AT, RTAIT 2 SR T A D)
B2 7 R, (B AT W 5 A 2 8, I ELAE DLIA &,

DRtk 2 TR IR AR IZIE T B 2 T AL, A
VIS [HIOL Y=

COR I Z P miRNA S S5RURIZIE TR, 18
AN RA RN R B N i AV W&l ol i
& N A SRR T R E AR U, G5 LR
miR-145-5Sp7EfE i AH DB I L4 % , miR-145-
Spi AR i R, T8 2 Fihe R FERE AR, a0
FUIRRE . ATFI I S, AIE N IRIT R A, ST
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Fig.11 Expression maps of XBP1 protein in xenograft tissues of each group
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Table 9 Effects of overexpression of miR-145-5p on the expression of miR-145-5p and XBP1 in xenograft tissues of each group

pase
éﬂjips miR-145-5p XBPI mRNA EE: 5; iem
Control 0.53+0.06 1.46+0.21 1.29+0.17
miR-NC 0.56+0.07 1.43+0.19 1.2740.15
miR-145-5p mimics 0.93+0.12* 0.98+0.10* 0.81+0.09*
miR-145-5p mimics+pcDNA-NC 0.95+0.10 0.96+0.09 0.79+0.08
miR-145-5p mimics+pcDNA-XBP1 0.77+0.09° 1.14+0.12° 1.02+0.13¢

Xts; n=6; “P<0.05, 5 ControlZH FLEL; "P<0.05, 5 miR-NCZH HLAL; ©P<0.05, S5 miR-145-5p mimics+pcDNA-NCA L.
Xts; n=6; *P<0.05 compared with the Control group; "P<0.05 compared with the miR-NC group; °P<0.05 compared with the miR-145-5p

mimics+pcDNA-NC group.

KFBZHfE 1, miR-145-5pFR ik /Kb, id F ik miR-
145-5pnl W] S BRI 4N MO 3 AE B8 ), SR 2%, m A
RORTT RIRIZIEMIE . LIUZEUSR B, miR-145-5p
% F|circRNAFI T, FTEKFBH | A0 iE . i
. 1228, MRt T, I Honp i ) A SR R BorE 5%
H M Col-I. Col-IERIZE, ki B IZIE T B .
AHFFEH , miR-145-5pfE KFBYH 1 & 1A 7K TP
miR-145-5pidth 28 v] i 25 00 1) 48 i A7 3 20 A o
FERAE 17, I T Col-1. Col-IILK XBP1E A K RIA
AP, BBEA SR A P21, R T8 (A Bax R iA /K P
RT3 T, i 218 miR-145-5p ] @ id 441
KFBAHM A GE . 108, (R T, RBHHIRIRIZ
FETEREIVER -

BEAEF 7L R B, XBPI/E 2 FloB e g i 2
s, SR ARG TEAAE B IR 1, HANSE PO
W], XBP LRI IZ I 2H 23 rh 08 2 0 IR
A, KT KEBYHM A E . 1853k R A A 3k
BE— B IEUESE, 04 IRE1o/XBP 1@ B 0% , al 4
Hil KFBAHAL IG5 . SONGE PRI, XBP15Z miRNA
W, FEA MG R SORE I N R FEE AR,

miR-34a-5p ] DLd i B #2240 1) XBP 13K 4 il sl £F
YERE N LA B3 5 S 28 0 T B . HAMAE 2
RO, TERRET4Edn i, Rk BV e B (47 AT e it
XBP143ilh, #1755 K 5 85 Col-IRk , AR 5
. AW KB, £ KFBAM A, XBP1HI & Fif,
PE7R XBP 1R IA 7K Tt w81 1] RE 2 IR I I8 T R ) =
R YIS B KL, miR-145-5p5
XBPIFFAELE A7 5, miR-145-5p A] 1 [f] 41 1% X BP1
ik, W FRIKXBP1A] 51 i 2 1K5 miR-145-5pXf
KFBANMasEsE . T8 . W R RIEE AR E AR
B2, $E 78 miR-145-5p Al GE 2 I8 L #IH| XBP13E
i, IHIKFBAN M E . 3EAS K SR A, (e it 4m i
PET, AN HIRRIZIE I R . TR AR,
IRE1o/XBP 138 ¥ {E KFB #3805 , mikkFE K IREa
A TGF-B1 I IARY, AHF FAEN TGF-B1 1] G2
XBP11) R s, (H =3 fERRIZIE T B 1 %
KA T — DR FEAE S

e, A FUIE I ST 2 SRR I P RS A A
BRI, miR-145-5pid 235 GE 0 IR 2 JE 1 5
75 SN M T AR D Col-IFHME A | FFidnd a4 s
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Fig.12 Schematic diagram of miR-145-5p targeting XBP1 to regulate the proliferation and apoptosis of human Keloid fibroblasts
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