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LncRNA XISTiE#EmiR-7-5p/ADAM10%H
X NFRIR T T8 B 2T 4 20 B e 5 AR T Y 20
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WE R KIS ARNA-X L G R K E 4 1445 2 B F (LncRNA XIST)#A42miR-7-
Sp/fg oF & 8% @ B 10(ADAMI0) b3 AR TE 5 A% AT ¢ 4m il (HKF)3G 58 4= B = 69 %50h . R A
qRT-PCROMT B KR LA LR . R RIEBLAL . 7 AR 4 480 -1 (HFF-1)#= HKF + LncRNA
XIST. miR-7-5p& ADAMI10 mRNA#) & LK-F. 4 HKF45 %4 : ControlZl. si-NC#EL. si-LncRNA
XIST#E. si-LncRNA XIST+anti-NCZE. si-LncRNA XIST+anti-miR-7-5p£E. mimic-NCZL. miR-
7-5p mimic#l. miR-7-5p mimic+pcDNA-NC#L. miR-7-5p mimic+pcDNA-ADAMI1048. X/ qRT-
PCRM & &40 40 i, LncRNA XIST. miR-7-5pA= ADAM10%) F AW 5L ; M5 k& Bk £ I iE
LncRNA XIST4 miR-7-5pyA & miR-7-5p5 ADAMI04) % % ; WST-14=-F 45 5%, 4 AR, 52 3o | 2 &40
4m o 38 SRR UL 5 A A dm B AR 8 A48 4m i 7B T L ; Western blotit] & &40 4m i, ADAMI10. 73] A
&R % & B -3(cleaved-Caspase-3). Caspase-3%& @ KX /K-F. &R BT, ARSAELLL A HKFF Ln-
cRNA XIST. ADAMI0 mRNA& A L], miR-7-5p& A T, MK A FEIRE F R T, LncRNA
XISTA»miR-7-5p¥A ZmiR-7-5pF2ADAM103 74 ¥e@)VE ) % % . si-LncRNA XIST#E49LncRNA XIST
K-F. ADAMI0 mRNAZEZ A K. HFEFE, LEFHRE. Caspase-35& L K-F 4L si-NCLLK Con-
trol2EL 41K, # miR-7-5p/K-F. 4@fR/A =% . cleaved-Caspase-34& L /K-F & (P<0.05); miR-7-5p
mimic#% % 4 HKF494E A 5 si-LncRNA XIST—3. 5 si-LncRNA XIST4E X si-LncRNA XIST+anti-
NC#iA8 1t | si-LncRNA XIST+anti-miR-7-5p2L ADAM10 mRNAZ & & K-F. HFidF. LEF R
#4. Caspase-3RZKFFZ, M miR-7-5p/K-F. @B =%, cleaved-Caspase-3 & & K- 1K
(P<0.05). 5 miR-7-5p mimicZl 2k miR-7-5p mimic+pcDNA-NC#8 L, miR-7-5p mimic+pcDNA-
ADAM1041 ADAM10 mRNAZ & @ KR-F. GEFE, LIEH mE. Caspase-3RZANKFIHF, @0
A&, cleaved-Caspase-3& & K-F B4 (P<0.05). &, i LncRNA XIST 4818 id 78 4% miR-
7-5p/ADAM 1044, ¥ 4| HKF3 74, 123k 508 =, IR 569 R AU A 50 B Fe ) 76 77 3R A3
A8
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Abstract This study investigates the effect of LncRNA XIST (long non-coding RNA X inactive specific
transcription factor) on the proliferation and apoptosis of HKF (human keloid fibroblast) by regulating the miR-
7-5p/ADAMI10 (a disintegrin and metalloproteinase 10) axis. qRT-PCR was used to analyze the expression levels
of LncRNA XIST, miR-7-5p, and 4DAM 10 mRNA in normal skin tissues, keloid tissues, normal HFF-1 (human
foreskin fibroblasts-1) and HKF. HKF were assigned into Control group, si-NC group, si-LncRNA XIST group,
si-LncRNA XIST+anti-NC group, si-LncRNA XIST+anti-miR-7-5p group, mimic-NC group, miR-7-5p mimic
group, miR-7-5p mimic+pcDNA-NC group, and miR-7-5p mimic+pcDNA-ADAMI10 group. qRT-PCR was used
to measure the expression of LncRNA XIST, miR-7-5p, and ADAM 10 of cells in each group. Dual luciferase re-
porter assay was used to verify the relationship between LncRNA XIST and miR-7-5p, as well as between miR-
7-5p and ADAM10. WST-1 and plate clone formation experiments were used to measure cell proliferation in each
group. Flow cytometry was used to measure apoptosis of cells in each group. Western blot was used to measure
the protein expression of ADAMI10, cleaved-Caspase-3 and Caspase-3 of cells in each group. The results showed
that LncRNA XIST and ADAM10 mRNA expressions were upregulated in keloid tissues and HKF, while miR-7-5p
expression was downregulated. The dual luciferase reporter assay showed that LncRNA XIST had a targeted rela-
tionship with miR-7-5p, and miR-7-5p had a targeted relationship with ADAM10. The LncRNA XIST, ADAM10
mRNA and protein, survival rate, colony formation number of cells, and the expression level of Caspase-3 in the si-
LncRNA XIST group were lower than those in the si-NC group or Control group, whlie miR-7-5p, apoptosis rate,
and the expression level of cleaved-Caspase-3 were higher (P<0.05). The effect of miR-7-5p mimic transfection on
HKF was consistent with that of si-LncRNA XIST. Compared with the si-LncRNA XIST group or the si-LncRNA
XIST+anti-NC group, the ADAM10 mRNA and protein, survival rate, clone formation number, and the expression
level of Caspase-3 in the si-LncRNA XIST+anti-miR-7-5p group were higher, while miR-7-5p, apoptosis rate, and
the expression level of cleaved-Caspase-3 were lower (P<0.05). Compared with miR-7-5p mimic group or miR-7-
5p mimic+pcDNA-NC group, the mRNA and protein levels of ADAMI10, survival rate, clone formation number,
and the expression level of Caspase-3 in the miR-7-5p+pcDNA-ADAMI10 group were increased, while the apop-
tosis rate and the expression level of cleaved-Caspase-3 were decreased (P<0.05). In conclusion, silencing LncRNA
XIST may inhibit HKF proliferation and promote HKF apoptosis by regulating miR-7-5p/ADAM10 axis, providing a
new idea for studying the pathogenesis and targeted therapy of keloid.

Keywords keloid; fibroblasts; long non-coding RNA; miR-7-5p; a disintegrin and metalloproteinase 10;
apoptosis

TIZIE R — R AR R AT VE O, 2 VAT U2 T R EREE, TFR, RN

Fra e Pk i an 0 DA gk, HAA RS
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A% 5y A AR T O W TR RRIZE 1
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K4 IR IBRNA (long non-coding RNA, LncRNA)A|
HReg A GE . T, T, RSN AR
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R EEAOY. Hd, KBRS RNA-X Y
EARRIERE 7 1% 3 5% [ (long non-coding RNA X
inactive specific transcription factor, LncRNA XIST)
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(human foreskin fibroblasts, HFF )3 58 Az 2/ Jitd #p &
R B A R, N R R e AR A T R SR O, SR
1M, %T LncRNA XISTAERIRIZIE & 75t if
miRNA/mRNAFURIEVER , H Al 8= 3R AT .
WEFLR B, 7ERIRIZ I8 U N IR IZ 95 R 4T 4
21 ffd (human keloid fibroblast, HKF)*', miR-7-5p
FKIE T, i FKIEmiR-7-SpReE HIHIHKFIEE, 75
FAMIRE T MRS R &R E E B 10(a disinte-
grin and metalloproteinase 10, ADAMI10) I & %
iR, JTER ADAMIO W] #i#| HKFH§5E . 1L 7% Al
229, L E B A IO g — 2P 7R, LncRNA
XISTHI miR-7-5p 2 [AIAFAE W CE I &5 & AL i, [A] I
ADAMI10F] mRNAR) 3"4EFH £ [X (3" untranslated
region, 3'UTR)W & A miR-7-5pM &5 & 5. It
4b, ADAMI0W] DL ik 248 A 71 55 ot i) e AR A 248 i
AT BRI, ABEALE IR AR FT LncRNA
XISTHE TS 81 A% miR-7-5p/ADAM 1 0%, #E1fij 5
W) HKF 1) 34 58 2 M T2 72, A2 B ieIT 5
TR $2 AL E AR AR

1 MR55E%
1.1 SEIastsy

i HZIELE 20234 5 H 2 20244E 10 T
AT = NREREZFAREE . FAUIK
Ja , WIRIRIZ J5 B8 38 % Ik 40 SR A5 IR Y2 95 A A
(n=30). IEH BIRFEAS (n=30) Hi B T AR F i

BEH (W PORME. Z2REHOBZmER

B RRERET S NREFSHEZ i 2 #t
#HE 5 2(2023015).

1B N B AT 4E 41 -1 (human foreskin fibro-
blasts-1, HFF-1)(5%5: SCSP-109)14 H H [E Bl 245 T
YU ; HKE(H2 5 ISY-CC3650) [ _Eig 4 /b5
MR AR A

1.2 FEIR

DMEME: 2 (585 : 12430054)04 [ £ H
Invitrogen/a m ; B 4E 40 M55 79 (185« Delf-
15764)08 B & LT EMFH AR AR @ H A
microRNA B #2 B 7 & (725 - RO15)IW H b
Ha AR EYFEARA R A A ; Lipofectamine 3000
WA (85 L3000001). Opti-MEME 555 (15 5 -
31985070) At FE Ep ks ) B (P25 16181)
[ 24 [ ThermoFisher Scientific/A ] ; WST-13{71] (5%
5 : KGA9304) H VL I3 LI A H AR M A A R A
F]; Annexin V-FITCH T IR £ (185 ab14085)
It H 3% [ Abcam/A 7 ; Rabbit Anti-ADAMI10(#% 5 :
YA3292)I H 3£ [E MCE /A ] ; Rabbit Anti-1)E] 5 i
K M -3(cleaved Caspase-3)(525 : 9664). Rabbit
Anti-GAPDH(% 5 : 2118). HRP#H#ic i Anti-rabbit
IgGHUR (T 5 7074) W H £ ECSTAH] .
1.3 753k
1.3.1 qRT-PCRME RSB . Ew KRk
220 A HFF-142 HKF ¥ LncRNA XIST. miR-7-5p
B ADAMI0 mRNA#) & ik K- PRI ) A8
DMEM. J£F 4k 41 i 56 4= 55 77 W 55 77 1 HFF- 1.
HKF [ RNA, 317 qRT-PCRY 1., FHFEF : 95 °C
AR M 1 min; 95 °CAEME10 s, 60 °CiB K /ZE{H 20 s,
FLA0MIEIR . F FH2 22T7Y, B-actine U6CHINZ, it
H LncRNA XIST. miR-7-5p &2 ADAM10 mRNAZK %
AKF. GIIEL,
132 ZRAMNERRILBAL ., EFEIKAL
ADAMIOE A KF  HFARVIRMRIRIZZE AR
1B AR, FARR Bhk4 °Clbl 52 24 h, I F A
FIH, 145 3 pmE V)R, 3% R PR v gk AT i
WA BUREE G, F L 5 %= iR 3 130 min,
IS ADAMI0(1:100)F 44, 4 °CREIRIE R . X H, N
TH(1:500)E IR F 30 min. DBA'E R 4% 30 min,

#=1 qRT-PCR3|¥F%]
Table 1 Primer sequences of qRT-PCR

S EHE5IMI(5'—3") T (5 —3)
Gene Upstream primers (5'—3") Downstream primers (5'—3")

LncRNA XIST CTT GGA TGG GTT GCC AGC TA TCATGC CCC ATC TCC ACC TA
ADAMI10 ATT TAG CAG CCATCC CCA CGATCC CGGACATCT TGA
p-actin GCC GGG ACC TGA CTGACTAC TCT CCT TAATGT CAC GCACGAT
miR-7-5p GCC GAG TGG AAG ACTAGT GATT CAG TGC GTG TCG TGG AGT

U6 CTC GCTTCG GCA GCACATA

AAC GCT TCA CGAATT TGC GT
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THARRZIREYLS min, FKMHYELS min, B LFE=
TR (75% B2 min. 85% 7 12 min. 95% %
13 min. 95%Z BT 3 min. 100%ZEEL 5 min. 100%
CBEL 5 min)y “HIOREIRIEW (CHRT 5 min, —
FHZET 5 min)Ja B . S0 N g Qs .
ADAMI0G O N (0. 200 206 32 & (5 2
LR RN E T s R, Ui et
I3 EVPAITE 0~3 22 18] - 07 CGRYL ), 149 [1%~25% ()5
#1)1; 273 [26%~50%(F45)]; 37 [>50%(FR D] 073 A
153 RIS, 253 FI3 93 Nim ik

133 it R 44 Control4l# 5 7% HKF,
si-NCZH 7F HKF 1 %% 4 si-NC, si-LncRNA XISTZL7E
HKFH# si-LncRNA XIST, si-LncRNA XIST+anti-
NC/EHKFH 3L 4% Ytsi-LncRNA XIST. anti-NC, si-
LncRNA XIST+anti-miR-7-5pZ17F HKF 3L 44 4t si-
LncRNA XIST. anti-miR-7-5p, mimic-NC4L £ HKF
Hh Y mimic-NC, miR-7-5p mimic417E HKFH 4% 4
miR-7-5p mimic, miR-7-5p mimic+pcDNA-NCZH7E
HKFH L5 4 miR-7-5p mimic. pcDNA-NC, miR-
7-5p mimic+pcDNA-ADAM 1041 7F HKF H 34 4y
miR-7-5p mimic. pcDNA-ADAMI0. F k¥4
RN HKF LA 107/FLEMT-6 LR, 4t Ha i & B2k
60%~T0%I HEAT#E YL (2124 h); ¥4 5 ng ik #E G skl
510 pL Lipofectamine 3000471 (2 uL/ug DNA)Z) 7
FOpti-MEM#: 77 5258, V& J5 Z 0% B 15 min, I
NALH B fE 6 hiE 58 i 7 B, k2359748 he
SRJGUCERAN AR, IR 1.3.1 7 QRT-PCR G JRAG I 45401
4H s LncRNA XIST. miR-7-5p. ADAMI10 mRNA
FHX RIB IR

1.3.4 MR AFEHIRE LN Z LncRNA XIST
5 miR-7-5pvA Z miR-7-5p5 ADAM10Z.18) &) % %
LncRNA XIST\ADAMI 0K % 4 B2/ (WT-LncRNA
XIST. WT-ADAM10). T4 A4 (MUT-LncRNA
XIST. MUT-ADAM10)4} 75 mimic-NCE{ miR-7-
5p mimicHtA% gy, 48 hf5 S35 X 7 B A I 7
GV A L RO R B

1.3.5 WST-15-F A& & 52 3w 7 &40 4m 3%
78 (OWST-15:5; : HKFIKHE 1.3.340 05> 4 AL
BT 964 . 5 WST-13 7 S 2 hig, K6l
K450 nmik W (Daso) B, 73 BT A LAF I 5
@R vE BT 925 G HKFRE 7 e 24700, 35
R3340 0 o 2H R AT AL B, 2905 3K B 4 LR 7R,

29 1 Ja H 4% % 5 W = 0 1] 52 44 M 30 min, FF
0.1%%5 fb R Gl = IR Y4430 min. 48t HKFH 70 b
TE L
1.3.6 AR E & mmiefs  HAHIPBS
VBB AL 5 , MR #E Annexin V-FITCE T
TR Ul B P AL B M, IR AR R A M A B A
K MHKF FE 123
1.3.7 Western blotl| & 420 48 L ADAM10. cleaved-
Caspase-3%& & £ &L o 15 FH RIPA 2% 1R
PR S AR IE, I 2 SDS-PAGE#E /i HL ik 77
HEMEA®REPVDFK b MEEZERT5H A
WA 1.5 h, INA—PL ADAMI10(1:500). cleaved-
Caspase-3(1:1 000). GAPDH(1:3 000) 4 °Cid i &b
. PGS HRPARIC B S =5t (1:6 000) 2 iR &
1 h, IMAECLAG, A F B8R % R il 4 8 B 2%
KHZ , Imaged AT HEAT Pl 2 4R I K BEAEL, A
FHGAPDHIH—Ab#E .
14 Git59Hh

K HISPSS 26.08 AT e it 73 #r, THEBURER
TN IR 22 (Xs) e SR IS REAS A6 56 43 B
PRZE ) 22 5 5 SR FH SRR 367 2 AT Z A b, I
K HISNK-gts s it — L AR EG o 7250k An(%)
Fon, KHAFRTRRE R . P<0.05RRERF ST

2 FR
2.1 EEEBKALMBREEELSHLncRNA
XIST. miR-7-5pZADAMI0 mRNAMIFRIEE R
5IEH R SR L, IR IZ 95 4 41 Ln-
cRNA XIST. ADAMI10 mRNAFIEENZ | i miR-
7-5pRIEE D (P<0.05, B 1). FRZEFELHL
LncRNA XISTHI miR-7-5p7KFBL K miR-7-5p Al
ADAM10 mRNA /K- 2 705 (P<0.05, E2). %
P A g B (K 3) o, JRIRIZIE 4121 ADAMI10RH
P 2341 (76.67%)~ BHM: 741 (23.33%), 1E& F7kdH 21
ADAMI0FEYE 561 (16.67%)~ B 2541 (83.33%), &
HREE BoR, FRIZ AL ADAMIOR MR = T
1EH J2 A 41(P<0.05).
2.2 HFF-1F1HKF # LncRNA XIST. miR-7-5p
RADAMI0 mRNARIFRIEIER
5 HFF-140 i #i kb, HKFH LncRNA XIST.
ADAM10 mRNAFRKIATEH £ | 1l miR-7-5pRik EIHK
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Fig.1 Expression of LncRNA XIST, miR-7-5p and ADAM10 mRNA in normal skin tissue and keloid tissue
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Fig.2 Correlation analysis of LncRNA XIST and miR-7-5p, as well as miR-7-5p and ADAM10 mRNA expressions
in keloid tissues
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Fig.3 Immunohistochemical plots of ADAM10 in normal skin tissue and keloid tissue

/(P<0.05, [E4), XIST. ADAMI0A7AE B AN & 47 i (B 5AIE 6). 1E
23 WX EMIRE LI IFLncRNA XISTES ~ HKFH % WT-LncRNA XIST. WT-ADAMI10J5,
miR-7-5p A BmiR-7-5p 5ADAMI10% % miR-7-5p mimicZH b mimic-NCZH () 5% )t & B MK

AYME BTN, miR-7-5p73 7l 5 LncRNA  (P<0.05, 7).
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Hl HFF-1 = HKF

Relative expression level

0-
LncRNA XIST miR-7-5p  ADAMI0 mRNA
Xts, n=6; *P<0.05, 5HFF-141 g LL %
X5, n=6; *P<0.05 compared with HFF-1 cells.
[El4 HFF-1. HKFZARH LncRNA XIST. miR-7-5p ZADAMI0 mRNAIZRIETE R

Fig.4 Expression of LncRNA XIST, miR-7-5p and ADAM10 mRNA in HFF-1 and HKF cells

LncRNA XIST 5" UGCUUUAUAU--ACGAAGUCUUCCC 3’

miR-7-5p 3" UGUUGUUUUAGUG-AUCAGAAGGU 5'

[El5 LncRNA XISTSmiR-7-5pHI45 & i
Fig.5 The binding sites of LncRNA XIST and miR-7-5p

ADAMIO0 5" UAGAGAAAAUAACGGGAUCUCUUCCU 3’

miR-7-5p 3" UGUUGUUUUAGUGAU-----CAGAAGGU 5’

El6 miR-7-5p5ADAMIOHNEE SIS
Fig.6 The binding sites of miR-7-5p and ADAM10
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¥+s, 1=6; *P<0.05, Smimic-NCZHLH LL5 .
X+s, n=6; *P<0.05 compared with the mimic-NC group.
El7 miR-7-5p%WT-LncRNA XIST. WT-ADAMI10%%5¢ EHE5E M AV S0
Fig.7 Effects of miR-7-5p on the luciferase activities of WT-LncRNA XIST and WT-ADAM10

24 HBLHKFH LncRNA XIST, miR-7-5pLAK  mRNARMNIE /KP4 si-NCA 5 Control H FEAIK, 1M
ADAMI10 mRNAFIEHBHHRIEIER miR-7-5p ik /K V- T+ & (P<0.05); 5 si-LncRNA
si-LncRNA XIST41f#JLncRNA XIST. ADAMI10 XIST4 Hisi-LncRNA XIST+anti-NCZLAH kb, si-Ln-
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A: LncRNA XIST. miR-7-5p % ADAM10 mRNA ik KV HA; B: ADAMI0ZE K i5267; C: ADAMI0E A K IA L HL#L; *P<0.05, 5 Control
A ELEE; *P<0.05, Hsi-NCALM ELEE; ©P<0.05, Ssi-LncRNA XISTALA ELEE; 4P<0.05, 5si-LncRNA XIST+anti-NCZLH HL# . Fks, n=6,
A: comparison of LncRNA XIST, miR-7-5p and ADAMI0 mRNA expressions; B: ADAMI10 protein expression bands; C: comparison of ADAM10
protein expression; *P<0.05 compared with the Control group; *P<0.05 compared with the si-NC group; “P<0.05 compared with the si-LncRNA XIST
group; 4P<0.05 compared with the si-LncRNA XIST-+anti-NC group. Xs, n=6.
E8 &RLEHKFHLncRNA XIST. miR-7-5pIA RADAMIO mRNAFIADAM10E BRI IE L
Fig.8 Expression of LncRNA XIST, miR-7-5p, ADAM10 mRNA and ADAM10 protein in HKF of each group

cRNA XIST+anti-miR-7-5pZH 41 i ') LncRNA XIST
IKF-TE A8, TTTADAM10 mRNAFIEE (7K F T+
{51, miR-7-5pFRiL 7K B (P<0.05). LIS,
2.5 STZALncRNA XISTXTHKFIE5E Y200
si-LncRNA XISTZ 40 f 1) 77 15 X J o B 7%
B si-NC 4L 8% Control ZH [£ 4K (P<0.05); 5 si-
LncRNA XISTZH 5si-LncRNA XIST-+anti-NCZHAH L,
si-LncRNA XIST+anti-miR-7-5pZH 4 il () 77 1% 28 J%
SLFETE AT i (P<0.05). W9,
2.6 STEALncRNA XISTAHTHKFET-AIS M0
si-LncRNA XISTZHA ML 1T-% . cleaved-
Caspase-3 %1k /K T8 si-NCZH 5 Control2H F} 1, Cas-
pase-33IA 7K P8 si-NCZH 8 Control 4 F£ i (P<0.05);
5jsi-LncRNA XISTZ8si-LncRNA XIST+anti-NCZ1
AHEE, si-LncRNA XIST-+anti-miR-7-5pZH 41 0 (1) 41 i
AT cleaved-Caspase-33K 1A /KF &K, Caspase-3
FILIKFTFE(P<0.05). WE10MIE 11,

2.7 FBLEHKFH miR-7-5pLA K ADAM10 mRNA
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Fig.9 The effect of silencing LncRNA XIST on the proliferation of HKF
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Fig.10 The effect of silencing LncRNA XIST on the apoptosis of HKF
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Fig.11 The effect of silencing LncRNA XIST on the protein expressions of cleaved-Caspase-3 and Caspase-3 in HKF
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Fig.12 Expression of LncRNA XIST, miR-7-5p and ADAM10 mRNA and protein in HKF of each group
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Fig.13 The effect of silencing LncRNA XIST on the proliferation of HKF
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Fig.14 The effect of overexpression of miR-7-5p on the apoptosis of HKF
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Fig.15 The effect of overexpression of miR-7-5p on the protein expressions of cleaved-Caspase-3 and Caspase-3 in HKF
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