e 40 i 25 022 24 Chinese Journal of Cell Biology 2024, 46(9): 1653-1662 DOI: 10.11844/cjcb.2024.09.0005

LINCO011287f F & P2 A A h Y FRIA R HAETS
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fTfEfE ARE™ HEo
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HE Z X § R R LINCO1128 & T2 W /& (EC)28 4R F 49 & X4 SLA LA miR-367-
3p/Kriippel#f B F 5(KLF5)4h 2t tm e & b 2t & 69 %577 . qRT-PCRA2M LINCO01128. miR-367-3p#=
KLF5 mRNAZ EC4L4. EC@IeZHEC-1A. AT A L& 20/ CP-HOS8 ¥ #9 &K & K-F. 4k
SP3EFAYHEC-1A 20 AL A - NCLL(IEF 354%). si-LINCO112848. si-NC4EL. miR-367-3p mimic
28 % miR-NC#E., si-NC#E. si-LINCO11284L. miR-367-3p mimicZL. miR-NC4EL4% 5 4% % si-NC.
si-LINC01128. miR-367-3p mimic. miR-NC. CCK-8i%. TUNEL# & 4 5|42 HEC-1A %8 /il 3%
7. AT, Transwell. X|JEFEEH 348N HEC-1A%fiiz 2. EHF L, AR LIRS L
F %35 34E LINC011285 miR-367-3p. miR-367-3p5 KLF569$2%) X % ; Western blot# ) 2m fie,
KLF5%( AWM., 5E 5840, ECZLLR F LINCO11284=KLEFS5 mRNA & £ K-F 7+ %, miR-367-3p
FAERKF 1K 5 CP-HO584m i A8 kb, EC 40 i HEC-1A ¥ LINCO011284= KLF5 mRNA & & K-FH 5,
miR-367-3p& & K-F K (P<0.05). NC#L5 si-NCZLLINC01128. miR-367-3p. KLF5 mRNA%
RKFABRHEC-1A%mIeE58 . A, 4. REFALEE £ F(P>0.05). 5si-NCLLARLL, si-
LINCO112848LINCO1128.KLF5 mRNA & A HKF VA B DysoftL . iF #% F AZ 22 45 Bel-2& ik K- K,
miR-367-3p & A K-F . A F & Baxk X KF 3 & (P<0.05). NCL5 miR-NCéﬂ LINCO01128.
miR-367-3p. KLF5 mRNAZXK-F VLA HEC-1A%0 /0387, AT, THRAREFEALRE £ F
(P>0.05). 5 miR-NCZL4f bb, miR-367-3p mimicZE LINCO1128 % A K-F L R % £ 7 (P>0.05), KLF5
MRNARZKF. Disofil. EHF. 12 £ H A Bel-2 &k KF34E1% , miR-367-3p R EKF. AT
F R Bax R A K-F ¥ FF 5 (P<0.05). WK AZBIRE AR 523045 R 7, miR-367-3pF=LINCO1128.
KLF5¥) % fe$ed 4z % % . LINCO112842 ECZA L A=l £ & & A&, FIALINCO1128+T @ it 8
miR-367-3p/KLF54h37 4| ECE Mt & .

XHE T E MR, LINCO1128; miR-367-3p; Kriippel FE K T-5; M1 ik f2

Expression of LINC01128 in Endometrial Cancer Tissue and Its Effect
on Cell Malignant Progression by Regulating miR-367-3p/KLF5 Axis

FU Qiangian', SHAO Fengxia®*, HUANG Xiaoyan'
(‘Department of Obstetrics and Gynecology, Jingmen Traditional Chinese Medicine Hospital, Jingmen 448000, China;
*Department of Surgical, Jingmen Traditional Chinese Medicine Hospital, Jingmen 448000, China)

Wk F: 2024-07-03 F2%% I 2024-08-14

T M RHEGRI G HE 52 2020YDKY 064) % Bi iR 3t

*EEVEE . Tel: 13997913575, E-mail: 237471263@qq.com

Received: July 3, 2024 Accepted: August 14, 2024

This work was supported by the Jingmen Science and Technology Plan (Grant No.2020YDKY064)
*Corresponding author. Tel: +86-13997913575, E-mail: 237471263@qq.com



1654 R

Abstract
effect on cell malignant progression by regulating the miR-367-3p/KLF5 (Kriippel like factor 5) axis. qRT-PCR was ap-
plied to detect the expression levels of LINC01128, miR-367-3p, and KLF5 mRNA in EC tissue, cell line HEC-1A, human
endometrial epithelial cells CP-H058. HEC-1A cells cultured in vitro were randomly separated into five groups: NC group

This study aims to investigate the expression of LINC01128 in EC (endometrial cancer) tissue and its

(normal culture), si-LINC01128 group, si-NC group, miR-367-3p mimic group, and miR-NC group. And the si-NC group,
si-LINCO01128 group, miR-367-3p mimic group, and miR-NC group were transfected with si-NC, si-LINC01128, miR-
367-3p mimic, and miR-NC, respectively. CCK-8 method and TUNEL staining were applied to detect the proliferation and
apoptosis of HEC-1A cells, respectively. Transwell and scratch experiments were applied to detect the invasion and migra-
tion of HEC-1A cells, respectively. Dual luciferase reporter gene experiment was applied to verify the targeting relationship
between LINC01128 and miR-367-3p, and between miR-367-3p and KLF'5. Western blot was applied to detect the ex-
pression of KLF5 in cells. Compared with adjacent tissues, the expression of LINC01128 and KLF5 mRNA in EC tissues
was increased, while miR-367-3p expression was decreased; compared with CP-HO58 cell, the expression of LINC01128
and KLF5 mRNA in EC cell HEC-1A was increased, while miR-367-3p expression was reduced (P<0.05). There was no
significant difference in the expression of LINC01128, miR-367-3p, KLF5 mRNA, as well as HEC-1A cell proliferation,
apoptosis, migration, and invasion between the NC group and the si-NC group (P>0.05). Compared with the si-NC group,
the expression of LINC01128 and KLF5 mRNA, D.s, value, migration rate, invasion number, and Bcl-2 expression in the
si-LINCO01128 group were all reduced, while miR-367-3p expression, apoptosis rate, and Bax expression were all increased
(P<0.05). There was no great difference in the expression of LINC01128, miR-367-3p, KLF5 mRNA, as well as HEC-1A
cell proliferation, apoptosis, migration, and invasion between the NC group and the miR-NC group (P>0.05). Compared
with the miR-NC group, there was no great difference in LINC01128 expression in the miR-367-3p mimic group (P>0.05),
the KLF5 mRNA expression, Das, value, migration rate, invasion number, and Bcl-2 expression were all reduced, while
miR-367-3p expression, apoptosis rate, and Bax expression were all increased (P<0.05). The results of dual luciferase
reporter gene experiment showed that miR-367-3p had targeted regulatory relationship with LINC01128 and KLF5.
LINCO1128 is highly expressed in EC tissues and cells, and interference with LINC01128 can inhibit malignant progres-
sion of EC by regulating the miR-367-3p/KLF5 axis.

Keywords  endometrial cancer; LINC01128; miR-367-3p; Kriippel like factor 5; malignant progression
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1 MRER*E
1.1 I&ERER

WA 20214 8 H 22 20234 11 HAEHI TP EE
BEHEAT T ARIGTT (0 595 EC B3 (e 4 4R 55 4H 41
BEER N 32~61(43.36+4.01) % ; [E PR =R
(International Federation of Gynecology and Obstetrics,
FIGO) I~MIH3 145, II~TVHA28%1 . SOFIBCHEE I Ik
EWINEC, RATAEFIPURRIGRYT . ARBFTEEH T
P 5 B A B 2% 01 2 W s (i 5 - 2021-0025)
1.2 #R5EIRF

N EC4H e /% HEC-1 A T ORI _Eifg )4 ay
ZHBAF,;, NT 5 W LR 41 CP-HO58 I T HiX
RS AHA PR A F]; si-LINC01128 J H [ PEX}
HE si-NCI T 75 5 TS 5E R I 6 BR A 7] 5 miR-367-
3p mimic K 3 JI % miR-NCIE T b i 75 b 257
ARARA A ; DMEME: 77 1 T35 [E Hyclone A 7 ;

B4 ME I T Ib 3 2k ERHE A IR A R Trizolif 7

4+ [E Invivogen 2 7] ; CCK-84H g 34 5 14771 T
PUEAEY) TR RA A TUNELRFI &G T R
TYUEEYIA PR A 7] ; Transwell/N%E . Matrigel iR 14 T
% [E Corning/A 7] ; Bax. Bel-2—Hik —Hily £ H
Abcam/A F] .
1.3 J53%
13.1 @fedsd. 54 HEC-1A400 & Rk 9%
FEERFR, B H A, A B R & LR 0% A 4K, Xt
HOA. K R4 T 5 4R 7T . % HEC-1A
A/ N NCHE R £577) si-LINCO11284 . si-NC
ZH. miR-367-3p mimicZl X miR-NCZH . 4z 4% 4k
FIE LA, si-NC4L. si-LINCO11284H. miR-367-3p

mimicZl. miR-NCZH 537 #% 44 si-NC. si-LINC01128.
miR-367-3p mimic. miR-NC, 57724 h(37 °C. 5%
COy MRIR B F-A8) JE AT I SR 9T
1.3.2 qRT-PCRAMLINCO1128. miR-367-3p. KLFS
mRNAFEEIL RS HYIM . BCHL K55
HLL, FIFH Trizol 2R HUA 2 A H 5 RNA, A&
DI RNAGEREE . REE . 13 5 s A B cDNA
FHHEAT QRT-PCRAZ EAGTIM « K MNAK R : 4 pL Master
Mix PCRTEIE, - FUF514)%0.5 uL, 2 uL cDNATE
B, RGEKANE 10 pL. §IGEREE: 97 °CTHAE 18 min;
97 °CA81430 s, 60 °CiE-k 20 s, 72 °CIEH110 s, 3540
AMER . FIH 229515, 28 LINCO1128. miR-
367-3p~ KLF5 mRNARJFIX RE &, 5175 £,
1.3.3 CCK-8i%. TUNELZ% & 5 5| 450 20 .38 74 |
AT CCK-8%%: ¥ 1.3.1% 4HHEC-1 AZH s
T 96FLAR (5x10°4~ /9L, 48 h)E £ 1k R5 57 I 7 %41
HIN10 uL CCK-8iX7, 1 hjm, 15 FHEEbR 16450 nm
AR TR (DYE AT I 2

TUNEL#ff: $% 1.3.15%-41 HEC-1 A4 e 2 52
245 ANHIE Fr(2x 1034/ mL) k., 48 hjg BUHE
4%% T I CE %05 T [ 5E 15 min, TUNELYL 2™ #%
FRE TUNEL B & Ut B F AT, Bl J5 I\ B IR $h 2%
MRTE, PO BB FHRE, il TUNELRH M %
5 BN LET 1 T 43 B
1.3.4  Transwel 4] @ fefz 22 H U Matrigel 5
T Transwell/NE B, BIMER;FREHEE
1.3.1% 4L HEC-1A4H il (1x10°4~/mL), 200 pL40f
AT Transwell/hNE E=, FTEIA 600 pL
DMEM, 37 °CHi¥ & 24 h/i F & $h 2% v WRH He2 3,

&1 51495
Table 1 Primer sequences
GIE/ B0 S5
Primers name Primer sequences
LINCO1128 F: 5-AAG GTG AGG TGA GAG GAC AGG AAG-3'

R: 5'-CAA GGC AGG CAC TCAACG GTA G-3'
KLF5 F: 5'-AGC TCA CCT GAG GAC TCATA-3'
R: 5'-GTG CGC AGT GCT CAG TTC T-3'

GAPDH F: 5'-AGA AGG CTG GGG CTC ATT TG-3'
R: 5-AAC GCT TCA CGA ATT TGC GT-3'
miR-367-3p F: 5'-AGT GCA GGG TCC GAG GTATT-3'
R: 5'-CGA CGA ATT GCA CTT TAG C-3’
U6 F: 5-CTC GCT TCG GCA GCA CA-3'

R: 5"-AAC GCT TCA CGAATT TGC GT-3'
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4%% B F I =R 1 %2 30 min, 0.1%%5 R = F
Gett20 min, J62E B AETIC M, BEHLAA RS AN
BF, A H Imagel R AF 4.
13.5 RRZIAM L EAFL 1310 %
SHRTHO HEC-1 AZH A 1] R A2 BB, 6FLAR -l
HEC-1AZRHE (5%10°4N /mL), 2440 i fil &5 5 8 80% T
FAFESKAE6FLBURIBIERIIR, 37 °Cy 5% CO,. 1HANE
FEREFRAEH EE 7748 h, 6% AR F ER 4 M ] PR
1.3.6 ML KFEBIRELRLR  HHEEAR
(LINCO1128-WT. KLF5-WT)F1545 %4 (LINCO1128-
MUT. KLF5-MUT)#M . 3l 5k 54 5l 5 miR-
367-3p mimic XmiR-NCHL % YL HEC-1A4H I, 48 h)5
D 5E R RS 1
1.3.7 Western blot#2] Bax. Bcl-2%& @ &k
RIPAZLMFI:ZLR S H A I PR B2 . BCAVEE &
HEAWRE G, FIF10% SDS-PAGE ik 73 525 8 [ 3%
HEFEIPVDFIE . B PR =R E 2 hE, Wi
Bax. Bel-2—Hi(FiRe LBl 1:1 000) T 4 °CHF & 1%,
TBSTYEMR G I 31 (1:1 000), =I5 N HE 1 gk
TBgE I _EALRE, F ] Image 801E X6} % 5 5t B 33k 47
SE BT
1.4 Gitoh

FIFH SPSS 26.0#11 GraphPad Prism 9.0%K {1 4b 7
SRR, TR R A EEAR HEZE (k) Rk . 2
[) AR F B R 3 07 22 0 i, adk— 2B P R
SNK-g 5, P20 [H] FLECR FH ek 56, P<0.05% 7R 22 5+
HERBEN.

2 H#R
2.1 LINCO01128. miR-367-3p. KLF5 mRNA 7
ECZHZA K AR Y RIK IR

Ly s 400t EC4L47H LINCO1128. KLF5
mRNA KK FTHE , miR-367-3p3 ik /K F [
(P<0.05, % 2); HEC-1A4li g+ LINC01128. KLF5
mRNARIEKF¥)m T N5 WM R4 CP-
HO058, miR-367-3pFRIA KPR T N 75 A B _E 2 41
HICP-HO58(P<0.05, #3).
2.2 STERLINCO1128XTHEC-1AZHRELINCO01128,
miR-367-3p. KLF5 mRNAZR A LA K A BB & 78 |
AT, IR RIRERNF

ENCAX, si-NCALLINC01128. KLF5
mRNAE XK, HEC-1AZMIIEGE . M1, i
. 1228 K Bax. Bel-2E ARKKTFYLEZ
Z 55 (P>0.05). 5 si-NCALXEE, si-LINCO112841
LINCO1128. KLF5 mRNAFKIE/KF-LLK Dusofti« iL
FF. 1RZEH. Bel-2RKIEKFIEL, miR-367-3p
FIkAKE . T E K BaxRIE/K )T & (P<0.05,
K1~K4. £4),
2.3 _EiAmiR-367-3pXf HEC-1AZHAE LINC01128.
miR-367-3p. KLF5 mRNAZRIAKFIARIETE, 7
T, I8, RENF

ENCZL X E, miR-NCZLLINC01128. miR-
367-3p. KLF5 mRNAKIE/KF-, HEC-1AZH g
FE. T 1T, 228 K Bax. Bel-28 HERIAK
PR #ZR(P>0.05). 5 miR-NCALX L, miR-

%2 LINC01128. miR-367-3p. KLF5 mRNATEEC K354 h i FRILIE R
Table 2 Expression of LINC01128, miR-367-3p and KLF5 mRNA in EC and paracancer tissues

i

LINCO1128 miR-367-3p KLF5 mRNA
Category
Para-carcinoma tissue 1.01+0.13 1.02+0.12 1.04+0.14
EC tissue 2.144+0.23 0.30+0.05 2.514+0.26
t 32.853 42.542 38.237
P <0.05 <0.05 <0.05

3 AEI4AEFLINC01128, miR-367-3p. KLF5 mRNAZRKFEXEL
Table 3 Comparison of LINC01128, miR-367-3p and KLF5 mRNA expression in different cells

gl

Category LINCO1128 miR-367-3p KLF5 mRNA
CP-HO58 cell 1.01+0.12 0.99+0.10 1.04+0.13
HEC-1A cell 1.71£0.11 0.6240.07 1.524+0.11

t 10.382 7.425 6.904

P <0.05 <0.05 <0.05
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NC group

50 um

si-NC group

si-LINCO01128 group

50 pm 50 um

E1l TUNELZ&NMABATIER
Fig.1 Cell apoptosis was detected by TUNEL staining

NC group

0

si-NC group

E2 XPRSEIAMARLIFEIER

si-LINCO01128 group

Fig.2 Cell migration was detected by scratch test

NC group

si-NC group

D

si-LINCO01128 group

N ";"‘L T o 1. -
s = )

&3 Transwell#& N ZAREIEZE1E )

Fig.3 Cell invasion was detected by Transwell

367-3p mimicZH LINCO1128 R IA/KF LB & £ RH
(P>0.05), KLF5 mRNAR LK Dysoft « ILFEH
2225, Bel-2RIEK T, miR-367-3pFKik
AKFL TR Bax®IAKF BT & (P<0.05, K
5~K8. %5).
2.4 miR-367-3p 5SLINCO01128/9%E 5] % F&
miR-367-3p-5 LINCO1128 47 7E 45 A1 1 (K19A) .«
5 miR-NCHI LINCO1128-WTH: % 44 (1.05+0.12)#H

Et, miR-367-3p mimicH1 LINCO1128-WTH:#4 4L
(0.40+0.05) % )t R BG4 P 1K (r=19.031, P<0.05);
5 miR-NCHI LINCO1128-MUTIL#4 4440 (1.11£0.15)
XFH, miR-367-3p mimic5 LINCO1128-MUT3L 4%
Y20 (1.03+0.08) % 't Z B PE 0 10 3% %2 57 (1=1.153,
P>0.05)(9B). qRT-PCR4E R IR, 5si-NCZH
(1.05+0.11)H Et, si-LINCO011284H miR-367-3p7KF-
(1.88+0.15) &5 35 Ft 1 (P<0.05)(£ 4), #2728 LINCO01128



1658 BRI -

NC group si-NC si-LINCO01128
group group

Bl & — — o

Baxy TR s -

[El4 Western blott&illBax. Bel-2ZEBFRIEIFER
Fig.4 Western blot analysis of Bax and Bcl-2 protein expression

4 TEALINCO1128XHEC-1AZAAHLINCO01128, miR-367-3p. KLF5 mRNAZRIAKEU KRI85, AT, TR AEENEN
Table 4 Effects of silencing LINC01128 on expression levels of LINC01128, miR-367-3p and KLF5 mRNA, and proliferation,
apoptosis, migration and invasion of HEC-1A cells

T KR

N % AR AR
bl . . KLFS
Apop-  Cratch Cell invasion Dsso LINCO1128  miR-367-3p Bcl-2 Bax
Group . . mRNA
tosis healing number
rate /%  rate /%
NC group 13.11+  48.92+ 186.31+ 0.85+ 1.04+0.11 1.07+0.12 1.05+0.11 0.9340.12 0.25+0.03
1.08 4.17 16.74 0.08
si-NC group 11.62+  47.13+ 182.42+ 0.83+ 1.01+0.10 1.05+0.11 1.01+0.11 0.904+0.12 0.22+0.02
1.04 4.01 16.43 0.07
si-LINCO1128  39.11+  26.53+ 101.36+ 0.53=  0.30£0.04*"  1.88+0.15*" 0.42+£0.05*%"  0.43£0.04*"  0.52+0.05*"
group 2.57% 2.41% 11.04*" 0.04**
#P<0.05, 5NCZXS EL; "P<0.05, L5si-NCHRT L
*P<0.05 compared with NC group; “P<0.05 compared with si-NC group.
NC group miR-NC group miR-367-3p mimic group

50 pm

50 pm

[El5 TUNELZ&NMET IR
Fig.5 Cell apoptosis was detected by TUNEL staining

b, miR-367-3p mimic5 KLF5-MUT $L#% 4L 41
(1.01+0.08) % ¥ = By v P TC W 35 22 57 (1=1.261,
P>0.05)(F110B). Western blot4i B 7~ , 5 miR-

AL ] 65 miR-367-3p IR IA
2.5 miR-367-3p5KLF5RI%R[a) X &
miR-367-3p 5 KLFSAFAE S G AL (I 10A) .

5 miR-NCHI KLF5-WT3:# 4L 20(1.03+0.12) #f
b, miR-367-3p mimicHl KLF5-W T4 L4
(0.40+0.05) %< 6 R B v 1 BFAIG (1=11.871, P<0.05);
5 miR-NCHI KLF5-MUT 35 4440 (1.08+0.11) %

NC41(0.48+0.05)/ tt., miR-367-3p mimic4l
KLF5H A RIE/KT (0.27+0.03) & 2 [ (P<0.05),
$E7/R KLF5 3 miR-367-3p 45 A, miR-367-3pn]
FAEKLFS [ RIE(E11).
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NC group

miR-NC group

miR-367-3p mimic group

Elo XIIRSEIAMMAEITR
Fig.6 Cell migration was detected by scratch test

NC group

miR-NC group

miR-367-3p mimic group

&7 Transwell#& M 4AARZEER
Fig.7 Cell invasion was detected by Transwell

NC group

miR-NC
group mimic group

miR-367-3p

Bl A —

Bax =~ WS s -

[Z]8 Western blot#illBax. Bel-2E B RIAF N
Fig.8 Western blot analysis of Bax and Bcl-2 protein expression

3 1R

ECZ Rl f M W0 2% 010 1k 2 R 0
1, JCRIA B RIBET BRI, SN 7.6 4
PESET EC, JBLC M IR — KRR 0, Bl
HEITHAR MR R IR, EC Wi B A8 & i 77 HEnk 3y
PAF T SMAEERE , H T 0% EC 3% T 1 141

2, IS TR BT IR TT UG RAF, SR X T
WIECH: , WWITIERA R, A7 & L TE A
RO R AR AR 2R ECHITEAE RIR ML, K2
AT F B, ol B TiUE B BB IR AR R .
LncRNAE — R INGEME RNAS T, KE#ET
200 nt, A3k [R R ak Fl YLt 5 AR & U 1) 25 20 1 [
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%5 _EiEmiR-367-3pXHEC-1AZffImiR-367-3p. LINCO01128, KLF5 mRNAZRIER LUETE, AT, iTHBRIEEHNEMN
Table 5 Effects of up-regulation of miR-367-3p on expression of miR-367-3p, LINC01128 and KLF5 mRNA,
and proliferation, apoptosis, migration and invasion of HEC-1A cells
R i
3 ?}%]1‘:%/% B Y% X _ KLFS
Group Apoptosis Crat'ch pell ' Dyso LINCO1128 miR-367-3p mRNA Bel-2 Bax
rate /% healing invasion
rate /% number
NC group 12.81+ 49.12+ 185.41=  0.83+0.07 1.03£0.11 1.06+0.12 1.04+0.11 0.91+0.11 0.24+0.04
1.09 4.23 16.82
miR-NC 11.27+ 48.55+ 183.50+  0.81+0.06 1.07+0.12 1.04+0.14 1.03+0.12 0.88+0.10 0.21+0.03
group 1.05 4.10 16.48
miR-367-3p 38.64+ 19.87+ 73.56+ 0.47+0.05*%  1.01+0.11 2.24+0.19%¢  0.43+0.05*%¢  0.41+£0.04*¢  0.50+0.05*
mimic group ~ 2.43%% 2.52%& 9.14%&

*P<0.05, 5NCZLXTLL; “P<0.05, 5miR-NCA XS Et .

*P<(.05 compared with NC group; “P<0.05 compared with miR-NC group.

A)
LINCO1128

miR-367-3p

(B)

1.5

0.5 =

Relative luciferase activity

0

LINCO1128-WT

5" UUCCCAUUCUU---GUGCAAUA 3’

3

AGUGGUAACGAUUUCACGUUAA 5

EE nmiR-NC

E=  miR-367-3p mimic

LINCO01128-MUT

A: miR-367-3p 5 LINCO1 128 FF7E R [F) 45 A (3L £ 5 B: XUHE I ZR R 5 FE PR 5250 56 UF miR-367-3p 5 LINCO1128[f#E ) 58 & ;. "P<0.05, 5 miR-NCHI

LINCO1128-WTHt#% Je 2 %t L .
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