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WE  BRRIEBRZIIRRG BT A0 R, ZAR § £483F LncRNA LHFPL3-ASI
¥21%) miR-145-5p/ATF3 4 5t i SR So B AR AT 4 4 3G S Ao 12 2 0 R0 vk . N RIS 5 PR AT 4 tm e %
HKF 4~ control2l. si-NC#E. si-LHFPL3-AS148. si-LHFPL3-AS1+inhibitor NC28. si-LHFPL3-
AS1+miR-145-5p inhibitor£2. miR-NCZEL. miR-145-5p mimicZl. miR-145-5p mimic+pc-NC2H.
miR-145-5p mimic+pc-ATF328. qRT-PCR#A2 LncRNA LHFPL3-AS1. miR-145-5p. ATF3 mRNA
FK KT MTT A0 48 i3 785 DL, Transwel A 2w oAz 2205 U X 20 I AR A6 ) 4m feL 8 = 5 L,
Western blotix 4 ATF3. Collagen 1% & & ik K-F ; MR35 K F Bk A B 5230469 LncRNA LHF-
PL3-AS15 miR-145-5p. miR-145-5p 5 ATF3¢9AB ZAE R . 4R K I, 5 E% Kk e fetark, HKF 4a
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2, si-LHFPL3-AS148 HKF#m /i ¥ LncRNA LHFPL3-AS1/K-F. ATF3%& @ & A K-F VAR e dg 7
FalZ A8 71 ¥ AR, miR-145-5p7K-FF= 2m JL 8 = A 3 (P<0.05); 5 si-LHFPL3-AS1+inhibitor NC
£04R 0, si-LHFPL3-AS1+miR-145-5p inhibitor4f HKF 8 At 49 miR-145-5p/K-FF&1&, ATF3& @ & ik
KF VAR m R IG T FelZ 2 4E R 5, BT R K (P<0.05). 5 miR-NCZLAH K, miR-145-5p mimicZi
HKF 28 i, ATF3%& &) &35 KT VA B 4m L3 76 Fadd 2 58 1 FEAK, A= £+ 5 (P<0.05); 5 miR-145-5p
mimic+pc-NCZEL48 bt | miR-145-5p mimic+pc-ATF348 HKF 4m it ATF3%& & & A KT vA B 4m R 38 74
FolZ ARG, AT HEAK(P<0.05). AR AEBEM I T, LncRNA LHFPL3-AS15 miR-145-
5p. miR-145-5p 5 ATF3BA $216) X & (P<0.05). %4134, LncRNA LHFPL3-AS1 T ftid it ¥e. &) i
1% miR-145-5p/ATF 34 & 4 HKF 0 e 38 38 12 4%
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LncRNA LHFPL3-AS1 Regulates the Proliferation and Invasion
of Keloid Fibroblasts by Targeting the miR-145-5p/ATF3 Axis
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Abstract Keloids are pathological scars formed after skin lesions. This study aims to explore the effect
of LncRNA LHFPL3-AS1 targeting miR-145-5p/ATF3 axis on the proliferation and invasion of keloid fibroblasts.
The keloid fibroblast line HKF was assigned into control group, si-NC group, si-LHFPL3-AS1 group, si-LHFPL3-

ek H 393: 2025-06-10 52 H 1 2025-07-18

QDU T i e 22 b e B2 2 R 2 BT S 0 H (LT 5 WX23A07) Bt Bl R

*EEEH . Tel: 027-65399466, E-mail: ojot49@163.com

Received: June 10, 2025 Accepted: July 18, 2025

This work was supported by the Medical Science Research Project of Wuhan City Health Commission (Grant No.WX23A07)
*Corresponding author. Tel: +86-27-65399466, E-mail: ojot49@163.com


https://cstr.cn/32200.14.cjcb.2025.10.0015

2588 BRI -

AS1+inhibitor NC group, si-LHFPL3-AS1+miR-145-5p inhibitor group, miR-NC group, miR-145-5p mimic group,
miR-145-5p mimic+pc-NC group, and miR-145-5p mimic+pc-ATF3 group. qRT-PCR was used to detect the mRNA
expression levels of LncRNA LHFPL3-AS1, miR-145-5p, and ATF3. MTT assay was used to detect cell prolifera-
tion. Transwell method was used to detect invasion. Flow cytometry was used to detect cell apoptosis. Western blot
was used to detect ATF3 and Collagen I proteins. Dual luciferase reporter gene assay was used to detect the interaction
between LncRNA LHFPL3-AS1 and miR-145-5p, as well as miR-145-5p and ATF3. The results showed that com-
pared with normal skin cells, the levels of LncRNA LHFPL3-AS1 and ATF3 mRNA in HKF cells raised, while the
level of miR-145-5p reduced (P<0.05). Compared with si-NC group, the LncRNA LHFPL3-AS1 level, ATF3 protein
expression, cell proliferation and invasion abilities in HKF cells in si-LHFPL3-AS1 group were all reduced, and the
miR-145-5p level and cell apoptosis rate were increased (P<0.05). Compared with si-LHFPL3-AS1-+inhibitor NC
group, the miR-145-5p level of HKF cells in the si-LHFPL3-AS1+miR-145-5p inhibitor group was decreased, the
ATF3 protein expression, cell proliferation and invasion abilities were improved, and the apoptosis rate was decreased
(P<0.05). Compared with miR-NC group, miR-145-5p mimic group showed a decrease in ATF3 protein expression,
reduced cell proliferation and invasion abilities, and raised apoptosis rate in HKF cells (P<0.05). Compared with
miR-145-5p mimic+pc-NC group, miR-145-5p mimic+pc-ATF3 group showed raised expression of ATF3 protein,
enhanced proliferation and invasion abilities, and reduced apoptosis rate in HKF cells (P<0.05). Dual luciferase activ-
ity showed that LncRNA LHFPL3-AS1 had a targeted relationship with miR-145-5p, and miR-145-5p had a targeted
relationship with ATF3 (P<0.05). In summary, LncRNA LHFPL3-AS1 may regulate proliferation and invasion of
HKEF cells by targeting miR-145-5p/ATF3 axis.

Keywords LncRNA LHFPL3-AS1; miR-145-5p; ATF3; keloid; fibroblasts
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1.2 EZ=E
si-LHFPL3-AS1. si-NC. miR-145-5p mimic.
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K77 . Annexin V-FITC/PTZH A T4 il 71
B UG ZR AR BE R TR B B 2B AR
BHE (R G IR A R ; ATF3(1%5: ab207434).
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AR B, EERE R, FEUMAS MG
FRIE. )G, B T37 °CF B 24 h, JH0.1%45 4
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Table 1 Primer sequence

EIEZER EiiFE1(5' 3" NFEI(5'—3")

Primer name Upstream primer (5'—3") Downstream primer (5'—3")
LHFPL3-AS1 ATG GGA AGG CAA GTC ATG AA GGC CCG AGC ATC AGC CTG TG
miR-145-5p GTC CAG TTT TCC CAG GA GAA CAT GTC TGC GTATCT C
ATF3 TTT GCTAAC CTGACG CCCTT TGA CTG ATT CCA GCG CAG AG
U6 CTC GCT TCG GCA GCACA AAC GCT TCA CGAATT TGC GT
GAPDH GGT CAC CAG GGC TGCTTT GGA AGA TGG TGA TGG GAT T
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1.4 Git¥ o
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Relative expression level
[\e]
1

g N g
A;?"% *2?5 mg?f% & 57 Q»é

N & &
#P<0.05, 5TE353.sk4i i Ll . n=6, ¥ts.
*P<0.05 compared with TE353.sk cells. n=6, X+s.

Z5t. P<0.05ARZEFRAZIFE L.

2 H#HR
2.1 HKF"LncRNA LHFPL3-AS1. miR-145-5p.
ATF3 mRNAK

5 TE353. sk i th 4%, HKF4H i LncRNA
LHFPL3-AS1f1 ATF3 mRNA/KF-J} &, miR-145-5p
P B (P<0.05), 1.
2.2 F#LncRNA LHFPL3-AS1/5LncRNA LHF-
PL3-AS1, miR-145-5p7K ¥R ATF3. Collagen 175
SESWEPY

5 controlZH il si-NCAL L , si-LHFPL3-AS141
HKFH LncRNA LHFPL3-AS17K~F-LL &2 ATF3. Col-
lagen I8 F LXK FEAC, miR-145-5p7K-F- T
(P<0.05); 5si-LHFPL3-AS1+inhibitor NCZH HL %5, si-
LHFPL3-AS1+miR-145-5p inhibitorZ4l HKF miR-
145-5p7/K“F-B&{% , ATF3. Collagen 12 [ & i&/K T
(P<0.05), WE25K3,

BN LncRNA LHFPL3-ASI
miR-145-5p
B3 ATF3 mRNA

E1 FHHRLncRNA LHFPL3-AS1, miR-145-5p. ATF3 mRNAKFLLE
Fig.1 Comparison of LncRNA LHFPL3-AS1, miR-145-5p and ATF3 mRNA levels in two groups of cells
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A: controlZfl; B: si-NC4H; C: si-LHFPL3-AS14f; D: si-LHFPL3-AS1+inhibitor NCZH; E: si-LHFPL3-AS1+miR-145-5p inhibitorZf .
A: control group; B: si-NC group; C: si-LHFPL3-AS1 group; D: si-LHFPL3-AS1+inhibitor NC group; E: si-LHFPL3-AS1+miR-145-5p inhibitor

group.

E2 &L{EHKFAPHATF3, Collagen IF A &H
Fig.2 Protein bands of ATF3 and Collagen I of HKF cells in each group
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2.5 FF&KiEmiR-145-5p3tHKFZA RS20

5 controlZH F miR-NCZH EL %, miR-145-5p
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TR HN(P<0.05); 5 miR-145-5p mimic+pe-NCZH Lt
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Control
si-NC
si-LHFPL3-AS1

si-LHFPL3-AS1+inhibitor

&@ NC

si-LHFPL3-AS1+miR-145

# -5p inhibitor

*#P<0.05, ScontrolZLHH LL; *P<0.05, 5si-NCALHHLL; “P<0.05, Ssi-LHFPL3-AS141AHLL; ©P<0.05, Ssi-LHFPL3-AS1+inhibitor NCALAHLL . n=6, Xts.
*P<(.05 compared with control group; *P<0.05 compared with si-NC group; “P<0.05 compared with si-LHFPL3-AS1 group; “P<0.05 compared with

si-LHFPL3-AS 1+inhibitor NC group. n=6, ¥+s.

&3 HKFZAAEFLncRNA LHFPL3-AS1. miR-145-5plA % ATF3. Collagen 125 B &RiAKFELEE
Fig.3 Comparison of expression levels of LncRNA LHFPL3-AS1, miR-145-5p, ATF3 and Collagen I in HKF cells
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Fig.4 Transwell invasion and apoptosis of HKF cells in each group
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Fig.5 Comparison of proliferation, invasion and apoptosis of HKF cells in each group
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A: control4l; B: miR-NC41; C: miR-145-5p mimic41; D: miR-145-5p mimic+pc-NCZH; E: miR-145-5p mimic+pc-ATF341 .
A: control group; B: miR-NC group; C: miR-145-5p mimic group; D: miR-145-5p mimic+pc-NC group; E: miR-145-5p mimic+pc-ATF3 group.
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Fig.6 ATF3 and Collagen I protein bands in HKF cells of each group
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Fig.7 Comparison of miR-145-5p, ATF3 and Collagen I protein expression levels in HKF cells of each group
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Fig.8 Invasion and apoptosis of HKF cells in each group
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Fig.9 Comparison of proliferation, invasion and apoptosis of HKF cells in each group

miR-145-5p: 3 UCCCUAAGGACCCUUUUGACCUG 5’

LncRNA LHFPL3-AS1-WT: 5 GAGGAU.....CUAGG....AACUGGAG 3’

LncRNA LHFPL3-AS1-MUT: 5’ GAGAAG....CGAAG....AGCUCGCG 3’
#10 LncRNA LHFPL3-AS15miR-145-5p#E 51454 L s 77U

I

Fig.10 Prediction of target binding sites of LncRNA LHFPL3-AS1 and miR-145-5p

miR-145-5p: 3’ UCCCUAAGGACCCUUUUGACCUG 5’

ATF3-WT: 5 CUCAGGAGUCAGAGAAACUGGAG 3'
ATF3-MUT: 5" CUCAGGAGUCAGAGAGAGAGCAG 3’

El1l miR-145-5p 5ATF3$B[E45 & i s 7
Fig.11 Prediction of binding sites between miR-145-5p and ATF3
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Table 2 Detection results of diluciferase activity

Wil LncRNA LHFPL3-ASI- LncRNA LHFPL3-ASI1-
ATF3-WT ATF3-MUT
Groups WT MUT
miR-NC 1.04+0.11 1.06+0.11 1.07+0.11 1.05+0.11
miR-145-5p mimic 0.43+0.06 1.07+0.12 0.46+0.06 1.04+0.11
t 11.925 0.150 11.925 0.157
P 0.000 0.883 0.000 0.878
P HKFSH 3G 5E A2 28, HAE T, AR E IR ATF32&—Fh21 kDafJ&E A, B8 4N FE X

I LncRNA LHFPL3-AS 17 R IZ 55 V4 I 7% B, AREBOE < AL Bl A s R e A
71, AT HmiR-145-5p A 56 45 5 5 11 AW 7045 TEMG UG B AN NZRAI R A, ATF3 2 7E AT O
O W A A 22 2R 45 45 22 b 2 23 o IR 601 455 B 4 i N 3
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