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A WAE B AR F IR A E £ RNAZ &K G L2 LR I ELINC00839 \MSI 15 miR-625-5p#) ¥ % % ; 5K A CCK-
8 AR AKX 28I AR Transwell 52 3o Ao ) 4w feL 38 78 B = | i 4% e 42 £, 5K JA Western blotting# M MSI1 Bel-2 . Bax , MMP-2 |
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Effect of LINC00839 on the malignant biological behavior of endometrial cancer cells by
regulating the miR-625-5p/MSI1 axis

HUANG Ji, DENG Xiujuan, CHENG Xian
(Depaﬂmem of Gynecology, Jiujiang Maternal and Child Health Hospital , Jiujiang 332000, China)

Abstract Objective To investigate the effect of long non-coding RNA , LINC0O0839, on the malignant biological behavior of endome-
trial cancer (EC) cells via regulating miR-625-5p/MSI1 axis. Methods The expression of LINCO0839, miR-625-5p,and MSI1 mRNA in
EC tissues and cells was detected by real-time quantitative PCR. Ishikawa cells were selected , and bioinformatics , dual-luciferase reporter
gene assay ,and RNA-binding protein immunoprecipitation assay were performed to verify the targeting relationship between LINC0O0839,
MSIT, and miR-625-5p. CCK-8, colony formation assay, flow cytometry,and Transwell assay were performed to detect cell proliferation,
apoptosis, migration, and invasion. Western blotting was used to detect the expression of MSI1, Bcl-2,Bax, MMP-2,and MMP-9 protein.
In vivo tumor formation experiments were conducted to verify the effect of LINCO0839 on transplanted tumors in nude mice. Results  The
expression of LINC0O0839 and MSII mRNA in EC tissues was higher,whereas the expression of miR-625-5p was lower (P < 0.05).
LINC00839 and MSI1 targeted miR-625-5p. LINCO0839 knockdown or miR-625-5p overexpression suppressed malignant behavior
of cells (P < 0.05). Inhibition of miR-625-5p expression or overexpression of MSII reversed the inhibitory effect of LINCO0839 knockdown
or miR-625-5p overexpression on the malignant behavior of cells (P < 0.05). LINC00839 knockdown decreased the volume and mass of
transplanted tumors , increased the expression of miR-625-5p,and inhibited the expression of MSI1. Conclusion LINC00839 can target
the miR-625-5p/MSI1 axis and regulate the proliferation , apoptosis , migration, and invasion of EC cells.
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2 4 F5RNA (long non-coding RNA,IncRNA) 7E £ Ff
Jiggg v S i e 3k, 95 R R R e A B DDA G
LINCOO0839 T 4 1k H S 22 Fofr A 28 30 v 9 1) 418 92
-, WILINCO08394 5 H460fili 47 41 Jifd (1) 4 7 . 1T
P FI1R 22" LINCOOS39iA {1 H#E45 1 i s ik Je ™ i
LINCOO8397EECH 1) 2 35 FE FH ML v N 1 48 . i
1t StarBase Tl I & B, miR-625-5p & LINCO0839F1) 4!
FER . miR-625-5pEECAL 2R 41 i v 2 35 /K - B¢
1, Z 5ECHES  MSILE—FHi ZZRNAZE S,
i {IRMSIT AT AR ECA: K, 4 = 4H A XoF 68 S5 11 gl Ja
r&p [6] 5

AFFEHR T T LINCOO839XFTECHH it 3 4 4= 1y
FAT o KemiR-625-5p/MSIT 2 , LU ECHIA
SRR

1 ##RERE

L1 I PRAEAS I A

W HE20224F3 H 2023479 H 7E I Be 452 F A
TRYT IS2HIECHR 5 1) v 20 SO BT ) 938 55 4 21
PR R AR AT AR 20T AT BT A b AU BR
Ji ST RV R AT AT 43R B B 2 AR B 2
BiasttiE (LLSC-2021-226), T A £ 34 25 8 A1 Ta) &
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EC4H it ZKLE \HEC-1A IshikawafIRL-9521)
RN T E NI R A0 Z2hEEC, 1 3 ATCC.
1.3 R AR

LINC00839% % JERNA (sh-LINC00839) J% H: %t
1 (sh-NC)..miR-625-5p#1 il 7] (anti-miR-625-5p) A
%} B (anti-miR-NC) miR-625-5p# il #) (miR-625-5p
mimics) X HXTIE (mimies-NC) MSI 1 #ik Bk
(peDNA-MSI1, J& ZEfF 58 AMSITR 75 ) S H ot i
(pcDNA), A BT 116 35 B 25 B AR A FRA A 5 S
SRR G, W A T PR 25 AR W R A BR A R 5 SE A
JE HEPCRIAH &, W [ RARAEALRHE (b)) HRR A
] ; CCK-8i 5 &5, W 1 38T (118 AEWRHECA BRA
5 Annexin VFITC/PURZ I A &, W 1 R o e
A= IR A A B2 ) 5 WU I 28 il A 5 DR ARG
A, 1 A AT ARIE (i) A AR RA
RNAZE & 28 119 58 UUHE (RNA-binding protein immu-
noprecipitation, RIP) 17| & , 14 H 3¢ [ Merck /> 7] 5

Ha Y5 — HIMSI1  Bel-2 . Bax ,MMP-2 . MMP-9 .GAPDH
NMHRPHMEIEPUR T, 1 H 92 Eabcam /A 7)o

1.4 SEEE

141 UK IR R YL RN o 4 BT A A 3 A T
10% 6.4 1L F11 %7 55 2 - 558 R IV DMEM P 1 5%,
TRAFT37 C 55 5%CO,MIREFRA H of# F Lipofectamine
200018 711K 48 72 1Y BTRL % 4 % IshikawaZifl fifl i, 5%
Ya8 h B4R S Fsh-NCZ  sh-LINCO08394 ., sh-
LINC00839+anti-miR-NCZH sh-LINC00839+anti-miR-
625-5pZ .mimics-NCZ .miR-625-5p mimicsZ \miR-
625-5p mimics+pcDNAZ] .miR-625-5p mimics+MSI1
4.

1.4.2  SEAFE S PCR : i FHTR Lzol N A 24 it 4
HURNA, [ % 5% iicDNA , {fi FIPCRiat 1) & #F 17 5% i
SEEPCR S 28 HEPCR RN 25 F: 95 CHIRZAE 130
s, fJF95 °C 55,60 °C 105,72 °C 15 s,35~40 MG
PAGAPDH U6 N2, R 274 2“1 43 HrLINC00839 |
miR-625-5p . MSI1 mRNAKXF ik . 514 7 51«
LINC00839, iF []15°-GCTCTCAAGGCTGTTTTCCC-3” ,
21115 -ACATGCACAGAGGGTTGACT-3" ;miR-625-5p,
1E15°-CTCTGCTTGACTGTGCTG-3" , J2 5 -TACC
AGAACCTAACCAACTG-3" ;MSI1, 1E[75 -GCTCGA
CTCCAAAACAATTGACC-3’, 2 [15°-GGCTGAGCT
TTCTTACATTCCAC-3" ;U6, 1F [i]5°-AAAGCAAAT
CATCGGACGACC-3’, [ [1]5°-GTACAACACATTGT
TTCCTCGGA-3" ;GAPDH, iF []5° -GGAGAAGCTGA
GTCATGGGT-3", 2115 -GGTGGGAGATCTGGTTTC
CG-3" .

143 XUEEOGER B FE R 25 - o 5 Sl miR-
625-5p&t AL B EF AR (wildtype, WT) 55 %€ 28 74
(mutant, MUT) LINCO0839J% %1 583k [ MSII mRNA
FIWT 3” JEENIFIX BMUT 37 JE B¢ X A Beddh A 2
pmiRGLOZ, A&, #4 38 2 5 2% /RLINC00839-WT
LINC00839-MUT . MST1-WT MSI1-MUT ¥ )i 2844
HImiR-625-5p mimicsBmimics-NCH:F% 4L F|Ishikawa
YA, BFE 48 h, RIRCE KBRS R G
TR

1.44 RIPSZH . HU x 10" MshikawaZfl 1, FHRIPAZY
WS AE L 3 ) 5 8 4T A go 2 T G JBE 1) G 1K 0
(IgGAE R BAMEXTIR) o SCH)  d PCRAG I 8k ' 2 1)
LINC00839 .miR-625-5pFIMSI1 /K-,
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1.4.5.1 CCK-8%: ¥4 4% dHIshikawaZll i 32 7 T965L
1,37 CHEF724 48 F172 b, ILAL0 pl. CCK-8,37 “CHiE
A2 Wi, 450 nmib % FE (optical density, OD) o
1452 SEEIERSER K4 dlshikawadil i (1 x 10°
AN) FERh T ofLAR Th 292)8] , F BT AE F5, 0. 1% i 5%
geto R TEIE AL
1.4.6  40EIE T AE < Kf 45 Al IshikawaZ i (1 x 10°
AN) FH1 x PBSPREIR2IK , Hi , fE4H i B =i i AS
pL Annexin V-FITCHI5 pL PI, #6530 min, K
D 2 SRS DU T B 4 L
147 A0 RAR ZE RS I 2E - 8 45 2 Ishikawa 2l S
FH IR 1 I T AR T AR N & G 4 I ) DMEME:
FEFH Transwell 24705 x 10041, F=MA
E10% G4 LT AIDMEM, 24 WG #3535 , 4% 2 5
FH S 2 3R 61 52 ZH 10 min, 0.5%%3% 25 4 {520 min.,
fELeica AM6000E i 5i (7£F Leica Biosystems/\ H])
T BT RS A MR {28 S e FH R T 9 S A
Transwell/NE , HAGEIR Y Fab s AH A .
1.4.8  Western blotting Il & [1 5 35 : fi FHRIPA%E
fiff D% PR LR B 1, I BCAZE (IR &t B R
FE T &, #4410 pefk 1 TSDS-PAGE, I £ 51|
PVDFIE I 5%l 7L E A1 hm, 5—$HiMSI1  Bel-
2 Bax MMP-2 MMP-97E4 °C FMFE 0 A 53
MRt A ALY BGES A 1 —PUEE 1 ho i HECLIK U
LA 1 457 , W ImageJ AR F A 752 80 HT o
1.4.9 AR P AR 92 56 BALB/GRE B2 2, e, 6)%
1%, A (13.8 £ 1.9) o, I AT RIS S EH
AR TR T IR R AR R L RS B
HLJ> Ksh-NCLH Flsh-LINCO08394H , 4206 H., 7351 F
A MRS B AP RS E 2 Yesh-NCEsh-LINC00839
[FIshikawaZll fg (1 x 1074>) o4 T bR AR, 4
JaLJ Ab B /N BR, o P 7 O IR SR FH S B o
PCRFI I S 5 VR 73 33k K-
1.5 Seilsfortn

K HISPSS 22,09 (AT Ge it o A o T HE BEORH
x = 5378, Z 2] U B R T 2250, I LA
FHISNK-q#5:56: . P <0.05 02 F a5 .

2 H#HR

2.1 LINCO00839 .miR-625-5p . MSI17EECH] 21 F1 4f

o ek

FE55 A RECLH A, LINC00839 .miR-625-5p |
MSIT mRNA MSI1E IR 7K 5305024 1.00 + 0.1
AI1.72+0.19.1.02 + 0.11F10.45 + 0.07.1.01 = 0.10
F11.57 £ 0.17.,0.45 + 0.07F10.78 + 0.08, 5 ¥ 55 2 41
He ¢, EC4H 21 AR LINC00839 . MSIT mRNA \MSI1#E H
F2k K FHE , miR-625-5pF2 ik /K A (P < 0.05) .
DLEITA

ShEECH ML A e, KLE \HEC-1A .Ishikawa .RL-
9524 Jifl FLINC00839 .MSI1 mRNA \MSI1#E 131k
KT, miR-625-5pF A KA (P < 0.05), Hi
IshikawaJfl fifd 25 fb 5\ 2%, 6 FIshikawa 2l 117 J5
SRS LB R,

< N>
¢ ¢ & S
N R R

s — -

A, expression of MSI1 protein in EC and adjacent tissues ; B, expression
of MSI1 protein in hEEC, KLE,HEC-1A, Ishikawa, and RL-952 cells.
E1 ECALMMAEHMSIEEHFRIE
Fig.1 MSI1 protein expression in EC tissues and cells

2.2 LINCOO8394 1] 4% miR-625-5pFik
StarBaseTH il & Bi, LINC00839 5 miR-625-5pfF
TESEA A, WWIEI2A, LINCO0839-WTH, Ejmimics-
NCZHAH L , miR-625-5p mimicsZH AT ' 2 TG PERE
i (P < 0.05), WIEI2B., S51gGAL A L, Ago2 8 1 & 4
FILINCO0839 .miR-625-5p34 il (P < 0.05), VLIKI2C
IshikawaZfi g /1 , sh-NCZH ,sh-LINCO08394H ,sh-
LINC00839+anti-miR-NC4 . sh-LINC00839-+anti-miR-
625-5pZHLINCO083973A 7K 7331 41.01 + 0.11,0.38 +
0.04.0.35 + 0.05.0.36 + 0.04, miR-625-5p7 ik 7K F- 43
5°1.05+0.14,1.71 £ 0.18 ,1.75 £ 0.17.,0.92 = 0.10,,
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5sh-NCA It %, sh-LINCO08392H LINC0O08393 ik 7K
S-REAR , miR-625-5p 2 ik /K - FH 5 (P < 0.05) ; Hsh-

LINC00839-+anti-miR-NCZH %5, sh-LINC00839+anti-
miR-625-5pZHmiR-625-5pF ik A FFEAIE (P < 0.05) .

F1 SHAAAHLINC00839, miR-625-5p, MSIT mMRNALLKEMSI1E B RiEKFRLEL
Tab.1 Comparison of the expression levels of LINC00839, miR-625-5p, MSIT mRNA, and MSI1 protein in five cell lines
Cell n LINC00839 miR-625-5p MSII mRNA MSI1 protein
hEEC 6 1.00+0.10 1.01+0.10 1.03+0.12 0.42 +0.05
KLE 6 1.55+0.16" 0.55 +0.07" 1.61+0.18" 1.05+0.11"
HEC-1A 6 1.39+0.15" 0.68 + 0.06" 1.44+0.15" 0.98 +0.10"
Ishikawa 6 1.82+0.20" 0.32£0.04" 1.71 +0.18" 1.25+0.13"
RL-952 6 1.63+0.17" 0.46 + 0.05" 1.69+0.17" 1.10+0.12"

1) P < 0.05 vs. hEEC cells.

LINC00839: 5' GCUCUCAAGGCUGUUUUCCCCCU 3

R AN

miR-625-5p: 3' CCUGAUAUCU - - UGAAAGGGGGA 5' A

N El nmimics-NC M c
£ 1.5 30+ ¢
< B miR-625-5p mimics . 1 Ag2
£ E
< £
Z 1.0 < 204
© g *
3 g
g H
-— -
$ 054 £ 104

¥ =
z =
E
<
= 0.0- 0-

LINC00839-WT LINC00839-MUT B LINCO00839 miR-625-5p c

A, prediction of the relationship between LINC0O0839 and miR-625-5p targeting; B, results of the dual-luciferase reporter gene assay; C, results of the RIP
assay. *P < 0.05 vs. mimics-NC or IgG groups.
E2 LINCO0839%E[m /&1 miR-625-5pFiA
Fig.2 LINCO00839 targets and regulates miR-625-5p expression

2.3 LINCOOS394 [i] I8 miR-625-5p Xt IshikawaZfil il

- sh-NC
HEMEAT R S o cooss
5sh-NC41 H 42, sh-LINCO0839£HOD{# (24 .48 N s,
72 h) EEVEIE B T A A0 B 1R ZB AL Bel- LS
12235 K TF 5 (P < 0.05) 5 5sh-LINCO0839+anti- g gz I :ﬁ;////
miR-NC41 %5 , sh-LINC00839-+anti-miR-625-5p4 |- 0l 1 s Py
RFEFR AL AR R (P < 0.05), WLE3 2, 0.0 t " p )

2.4 miR-625-5p 5 MSI1HE ] 5% 2 [ 5A1E Time/h

StarBase Fii & i, miR-625-5p 5 MSIIAEAELE &
P, WLE4A . MSTI-WTH, Hmimics-NC4L L3,
miR-625-5p mimics 1A X} 0 R G PG (P <

0.05), W48,

#P < 0.05 vs. sh-NC group;#P < 0.05 vs. sh-LINC00839+anti-miR-NC

group.

E3 LINCO0839%E & #EmiR-625-5p3+Ishikawal il OD{E I 22

Fig.3 Effect of LINC0O0839-targeted regulation of miR-625-5p on
the OD value of Ishikawa cells
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STgGLM L, Ago2# 1 5 4 HImiR-625-5p MSI
WEWIN (P <0.05), WWEA4C, Ishikawadliffiir, 5
mimics-NCZ H %, miR-625-5p mimicsZmiR-625-5p

Lk K FEFHE (1.59 +0.16F11.00 + 0.10,P < 0.05 ),
MSI1 mRNAFIEE #2535 K R 0.48 + 0.0611.00 +
0.11,0.68 = 0.0711.05 + 0.12,¥JP < 0.05 ), WLIE4D .

2 LINCO0839#E[m A= miR-625-5pXfIshikawaZi s, AT . FTRIEEHNFE
Tab.2 Effect of LINCO0839-targeted regulation of miR-625-5p on the proliferation, apoptosis, migration, and invasion of Ishikawa cells

Ttem sh-NC group (n = 6)

sh-LINC00839 group (n = 6)

sh-LINCO0839+anti-
miR-NC group (n = 6)

sh-LINCO0839+anti-
miR-625-5p group (n = 6)

Number of colony formation 152.37 + 16.86 86.10 + 8.72" 85.38 + 8.42 139.05 + 13.58”
Apoptosis (%) 5.83+0.76 2257 +2.85" 23.16+2.52 8.15+0.927
Number of migrating cells 135.72 + 14.62 68.45 + 6.58" 65.73 £ 6.69 112.47 +13.50”
Number of invading cells 108.25 +10.08 47.53 +4.82" 48.26 +4.38 95.37 +9.42”
Bel-2 protein 0.95+0.10 0.42 +0.05" 0.45 +0.06 0.88 + 0.09”
Bax protein 0.38 £0.05 0.85 +0.09" 0.89 £0.10 0.42 +0.06”
MMP-2 protein 0.51 +0.06 0.27 +0.03" 0.25 +0.04 0.62+0.07”
MMP-9 protein 0.99 £0.10 0.42 0.06" 0.40 = 0.05 0.82 + 0.09”
1) P <0.05 vs. sh-NC group;Z)P < 0.05 vs. sh-LINC00839+anti-miR-NC group.
MSI1: 5' CGGGGGUGAGGGGCUCCCCCC 3'
= o] e LI
miR-625-5p: 3' CCUGAUAUCUUGAAAGGGGGA 5' A
Bl mimics-NC = 40 ; IAgcz @NCA

= 157w miR-625-5p mimics g e * &

° £ 30 & %2

g £ &é‘ Q\/@’

= < =} .,

E: i &

RS =

E=g= £ 10

= < MSIT - —

'

"~ MSI-WT MSII-MUT B

miR-625-5p Msi1 C

cappH SRR D

A, prediction of the relationship between miR-625-5p and MSI | targeting; B, results of the dual-luciferase reporter gene assay; C,results of the RIP assay;

D, results of Western blotting. *P < 0.05 vs. mimics-NC or IgG groups.

E4 miR-625-5p5MSI1#8[8 5% R AYIGIE
Fig.4 Validation of miR-625-5p and MSI1 targeting relationship

2.5 miR-625-5pHH [ 5 42 MSI1 %} TshikawaZl i 4= 4
AT R R

Eimimics-NCZH H #82 , miR-625-5p mimicsZHOD{H
(24.48.72 h) AR V& U BUEL 3T 7% 40 Mk 4= 22 4 il
#.Bel-2 MMP-2 \MMP-92K [ % 1k /K - [# A%, 4 1=
R Bax# IR KK T 5 (P < 0.05) ; 5miR-625-5p
mimics+peDNAZ] AL, miR-625-5p mimics+MSI14]
FRIEAR A AR EHE (P < 0.05), WIS K3,
2.6 LINCOOS39XIBR F A% e A= K iy s i

sh-LINC008394H 55 sh-NCALAH HE , /N R BS AR 1

I B iR [(0.48 £0.06 ) g1 (1.55+0.17 ) g |,

- mimics-NC

% miR-625-5p mimics

-& - miR-625-5p mimics+pcDNA
¥ miR-625-5p mimics+MSI1

1.8+

OD value

Time/h
*P < 0.05 vs. mimics-NC;#P < 0.05 vs. miR-625-5p mimics+pcDNA.
E5 miR-625-5p#R [ iEMSI XFIshikawaZ i ODE HY 22
Fig.5 Effect of miR-625-5p-targeted regulation of MSI1 on the
OD value of Ishikawa cells
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LINC00839%% 15 7K °F- ( 0.45 + 0.06511.00 + 0.12 ) MSI1
PP [ (12.17 + 1.63 ) %A1 ( 38.59 +3.48 ) % | [%1I%,

miR-625-5p7 1% /K - ( 1.57 + 0.16F11.01 0.10) T} &
(P<0.05), ILIKl6,

%3  miR-625-5p#R[EIFEMSI1 Xt IshikawaZBREigsE ., T, FHMELHNFR
Tab.3 Effect of miR-625-5p-targeted regulation of MSI1 on the proliferation, apoptosis, migration, and invasion of Ishikawa cells

miR-625-5p mimics

miR-625-5p mimics+pcDNA  miR-625-5p mimics+MSI1

fiem mimics-NC group (n = 6) group (n = 6) group (n = 6) group (n = 6)
Number of colony formations 148.22 + 12.64 88.09 = 8.92" 86.31 +8.95 135.19 + 14.69”
Apoptosis (%) 6.38 £0.79 25.74 +2.84" 27.35 +2.81 8.84+0.91”
Number of migrating cells 147.35 +15.22 71.43+7.91" 76.38 +7.79 125.38 + 13.74”
Number of invading cells 103.62 + 12.70 51.63 +5.29" 53.85 +£5.81 97.18 +9.26”
Bel-2 protein 0.91+0.12 0.38 +0.05" 0.40 + 0.04 0.85 + 0.09”
Bax protein 0.37 +0.04 0.93+0.10" 0.90 +0.12 0.45 £0.05”
MMP-2 protein 0.92+0.10 0.51+0.07" 0.55+0.06 0.88 +0.09”
MMP-9 protein 1.02+0.10 0.48 +0.06" 0.45 +0.05 0.85 +0.10”

1) P < 0.05 vs. mimics-NC group;2) P < 0.05 vs. miR-625-5p mimics + pcDNA group.

B} -+ <h-NC
g 15001 = sh-LINC00839
)
g
= 10004
=}
-
x =]
L
S 500
=
g
E 0
0

Time/d A

sh-LINC00839

R

RTH N 2 TN S g e

S0 e mEANE ol o W6

2 4

e oS b
S

B

A, effect of silencing LINCO0839 on transplanted tumor volume in nude mice; B, expression of MSI1 in transplanted tumor tissues detected by immunohis-

tochemistry ( x 200) . * P < 0.05 vs. sh-NC group.

E6 LINCO0839xt#R R &K
Fig.6 Effect of LINC0O0839 on the growth of transplanted tumors in nude mice

3 itig

WF5E 7 R IR, LINCOO839 i fH i it ¥ 4 miR-454-
3k U 555 e W s 240 L %) £ 28 M U ERLINC0083938
1 P47 miR-338-3p/GLUT Lt , #1444 25 B A4t e &4t el
a5 TR AR MR , S DA T AT
I, ECZH 2L A4 i R LINCO08393 ik /K S T i, 36
WILINCOO8397EECH? 5 H 35 . M fIRLINCO0839 7] {i
R ARECHN i Y A S0 T R R IRLINCO00839 8
REAM I ECAN MR N 1) R RE 1 . Rt , LINCO0839
TEECTHFRIE Fil, HERIA RIS 5 IRFEECH) K
K,

A5 E A Y15 B 2 T B WILINC00839
5y miR-625-5pi) T 1E 45 & 17 1, K BlmiR-625-5pJ&

LINCO08397fF 4 Ak 1) L 22 #8 Jk [l . 0T 5 & 1, miR-
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