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Long non-coding RNA LINC00346 regulates the proliferation and apoptosis of
cervical cancer by targeting miR-138-5p
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Abstract: Objective To study the molecular mechanism of long non-coding RNA (IncRNA) LINC00346 affecting the proliferation
and apoptosis of cervical cancer cells.Methods Cervical cancer tissues (experimental group) and normal paracancer tissues (control
group) of 28 patients with cervical cancer who underwent surgical treatment in Nanyang Central Hospital from January 2018 to Decem-
ber 2018 were selected as the research objects. According to the transfection conditions, the cells were divided into si-NC group, si-
LINC00346 group, miR-NC group, miR-138-5p group, si-LINC00346+anti-miR-NC group and si-LINC00346+anti-miR-138-5p group.
The levels of cyclin-dependent kinase inhibitor 1A (P21) and caspase-3 proteins in HeLa cells were measured by Western blotting. Tet-
ramethylazolium salt (MTT) assay and flow cytometry were used to determine the cell survival rate and apoptosis rate. Dual luciferase
reporter assay system was performed to examine the targeting relationship between LINC00346 and miR-138-5p.Results Compared
with that of the normal adjacent tissue, the content of LINC00346 in cervical cancer tissue group was significantly increased [(2.51+
0.08) vs. (0.99+0.05)] (P<0.001). Compared with the negative control group, the LINC00346 content in cervical cancer Hela cells in
the si-LINC00346 group was significantly decreased [(0.33+0.03) vs. (1.00+0.05)], and P21 and caspase-3 protein content were signifi-
cantly increased [(0.63+0.04) vs. (0.22+0.02); (0.79+0.05) vs. (0.30+0.03)], cell survival rate was decreased [(52.84+4.39) vs. (100.00+
6.13)] and apoptosis rate was increased [(23.39+1.64) vs. (8.19+1.00)], and the difference had statistical significance (P<0.001). Knock-
out of LINC0O0346 reduced the cell survival rate, increased the cell apoptosis rate and the levels of P21 and caspase-3 protein content;

in Hela cells transfected with wild-type WT-LINCO00346, the relative activity of firefly luciferase in wild-type WT-LINC0O0346 in the
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miR-138-5p group was significantly decreased compared with the miR-NC control group [(0.24+0.03) vs. (0.97+0.05)]. Knockdown of
LINC00346 significantly upregulated miR-138-5p content [(2.43+0.07) vs. (1.01+0.05)] (P<0.001).Conclusion LINC00346 regulates

the proliferation and apoptosis of cervical cancer Hel.a cells by targeting miR-138-5p.
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CAGGCTGGT-3" , LINC00346 J [i] 5| 4 : 5'-GGC-
CAAAGAGTGACCATCATC-3" ; miR-138-5p 1E 6] 547 :
5" -GGAGCTGGTGTTGTGAATCA-3" , J [ 5| #): 5’ -
CAGTGCGTGTCGTGGAGT-3" . JH 2 A 4dia i #r .
1.2.4 &G FEP I ik i 45 m i b B R AR
BB 7 ) A p21 (P21) Aw k. X %% & B -3 (caspase—3)
HERO AT WERRYEUEE S A 40, RI-
PA 1 24 W 42 A A rh B AR 1 G AR
W, 100 ‘CAE W 10 min, MG, DAL 30 pg
B AT T e S IR M- 3R VR IO R 26 J L Uk (SD'S-
PAGE) , F % BRASR s 22 5 — 3 M5 (PVDF) JiES
SRS, FH 5% IS WKy AR 2 ho 43300 A P21 Al
caspase-3 —HT (P21 : f R IR B 5w BEPTAA, 1:1 0005
caspase-3: H R U HL TS FEPLAAR, 1:500) ,4 CHEE i
o VRIS , AL 2E BT S BRI S8 A P Bl B 12 1Y
“Hi(1:200), FIRIEE 1 he PEARS , BOGTH N ELC
SR R BE UG R . DAH T -3 R I
fit (GAPDH ) N N2, Image J 453 M1 85 1 K BEAE
1.2.5 MTT:n 2 mief& R WERRKIESE
() 25 AU H A i, T R AR R AL S B2 T 96 £L



+ 1208 -

% # B 25 Anhui Medical and Pharmaceutical Journal 2022 Jun,26(6)

M (2x10°4~/4L) , K5 3% 48 h 5 & L4351 i A MTT
VW20 wL, 4kEEX5 32 4 h )5, 5525 RIER IR, OF T
BEFLINA DMSO 3 ff 25 fh 150 wL, R F IR
5 min, W FA BRSO 5E 490 nm A WG R o AENG
R %o ) =52 2H W S /4] BR2H I X 100%

1.2.6 AXmiRN T mpA s WEBLERE
I 200 B AU A 4% 2H Vg A L, PBS T 9k 2 3,
RPMI-1640 1% 3% 3 7 B 41 i %5 52y 1x10° /2 Tt
I FH b 3t 22 LA S T 7 A e O T )
B 5 50 B A0 A T R

1.2.7 W& K & Bk % & %3 4E LINC00346 5
miR-138-5p #g ¥y X & M4k “1.2.27 7 i 58 i
720 M 355 7 K e G R 1) LINCO0346 [ B A= 78
(WT-LINC00346) F1%8 4% 7 (MUT-LINCO00346 ) %%
JEF B A A 23 515 miR-NC 8¢ miR-138-5p X
TR P20 L R AT 2 e B Y 48 h )5 2R AN, B0
IFIEE L, DO B SO R M NS R DT
TR K G ER Tl A ARG

1.3 SHitFEAE BT SPSS 19.0 58 it i 2174k
P TR & + s o8, P4 I8) Fe 2R JH
MSTREA AHG . LA P<0.05 M EFA G X,

2 #£R

2.1 LINCO0346 EF E B AHLA R FRIE RT-
PCRZ R, 5IEH w5 AR L, B B4 4L
H1 LINC00346 mRNA & & 1 3 T+ [ (2.51+0.08) [t
(0.99+0.05) ,1=85.26, P<0.001 ] .,

2.2 REEBR LINC00346 Xt = 5178 i+ 20 B & 58 F0 08
THISME %57 si-LINC00346 J5 , 5 si-NC ZHAH L,
si-LINCO00346 25 & 3 v v 41 i v () LINC00346 77
i i3 MR, P21 fil caspase-3 25 1 2w FH i , 40 A7
TERBEAL, MR T &, B 2E R AR E R (P
0.05), VLA 1 A% 1. UaBH AR LINC00346 7] LLH
il VT 4 P 4 R T A R T

2.3 LINCO00346 #8[a /4% miR-138-5p Targetscan

4 5
3 ——

2 e—

| -

T+ 1—H IS -3- W A it AU (GAPDH) 5 2— it K 2K 1 ff-3 (cas-
pase-3) 3 3— J&| W 2 B A i 5 p21 (P21) 5 4—si-NC 41 ; 5—si-
LINC00346 41,

1 Bk LINCOO346 % By S i 1 41 P21 caspase-3 H [ 35 1)

Al

T 45 5 R, LINC00346 (1 % 41 1 & 4 5 miR-
138-5p H AN A5, WK 2. WA E KBRS R G
2R WK, 5 miR-NC X R ZHAH [b , miR-138-5p 21 %f
AT WT-LINCO0346 114 i Fir 248 Ji 1) 7 Kk HLU 2 S R Tl
AHRF TG P 25 T %[ (0.2420.03) 1 (0.97+0.05) ] (1=
37.56, P<0.001) ; Ifif 5 74 %4 MUT-LINCO00346 [ 7
At 09 7 K U9 O 3R A X R A W AR AR
[ (0.98+0.05) [£.(0.99+0.05) ] (1=0.42, P=0.677) . i
B LINC00346 # 1] 254 miR-138-5p., qRT-PCR 4%
R, EBR LINC00346 7] 5 3 |9 miR-138-5p 1% &
[ (2.43+0.07) [t (1.0120.05) ] (1=49.52, P<0.001) .
Ui LINCO0346 $E ] 11 444 miR-138-5p 3Kk,

2.4 - miR-138-5p XTI 4 IEIE A TR R0
5 miR-138-5p J& , 5 miR-NC 414 Lt , miR-138-5p
21 P40 B P miR-138-5p & i FH i, 4 A7 TG R
%, P12 F+ 5, P21 Fil caspase-3 25 FH & & FH 5, 22
SR G L(P<0.001), WLIE 3 F1E 2.

2.5 T iAmiR-138-5p B F Rl iR LINC00346 XTI
MRIGTEAET RN B LINCO0346 i i 445
miR-138-5p 5 M Ehr A L 34 58 PR T, FRATTIR] B g
Bk LINC00346 1 T & miR-138-5p, 44 i/ |, 5 si-
LINC00346+anti-miR-NC ZH A Lt , si-LINC00346+anti-
miR-138-5p 20 miR-138-5p & FAK , AMMIA736 R T,
FT- M 7 , P21 Fl caspase-3 25 15 B FRAIG , 122

F1 AR LINCO0346 X2 s i i 4 I3 58 L T i B2l /x = s
21 51 bR/ ¢ LINC00346 AL 1% JHTR/% P21 caspase-3
si-NC 9 1.00+0.05 100.0026.13 8.19+1.00 0.22+0.02 0.30+0.03
si-LINC00346 9 0.33+0.03 52.84+4.39 23.39+1.64 0.63+0.04 0.79+0.05
E 34.47 18.76 23.74 27.50 2521
PIy <0.001 <0.001 <0.001 <0.001 <0.001

12 P21 R A AR BRI 1 55 p21, caspase-3 R MR (-3

WT-LINC00346 5’

miR-138-5p 3

MUT-LINC00346 3

UGGCUGCCUCCCUCCGGCAGCAGGAGC 3

Il 1

GCCGGACUA AG UGUUGUGGUCG S

UACCUGCCUCCCAGCGGGCGGGAACAA 3
B2 LINC00346 #![i] miR-138-5p



% # B 25 Anhui Medical and Pharmaceutical Journal 2022 Jun,26(6)

+ 1209 -

4 5
3 e— —

TR AU Bl R 5 T R RER LINCO0346 A LA
0 7] 0 A A 4 o A0 O T A K P21 AN
caspase-3 H [t . UiH] LINC00346 2 5 45 5 3

2 — —
T AR B S AR RN T
v a— A 5 3 3 TargetScan #ll & B , miR-138-5p

1 H TS -3 R I SUR (GAPDH) 52—t K 28 F -3 (cas-
pase-3) 3 3— J 3] A R I I 70 ) p21 (P21) 5 4—miR-NC 4 ; 5—
miR-138-5p 4.,

B3 miR-138-5p X B SR 4NN T P21 (caspase-3 2 [ 321K

B2l

S G L P<0.001) , W3, BRI miR-
138-5p 1] 355 A LINCOO0346 R FH 20 M s 5 Fe T
HIVER
3 iTig

B B0 T S 22 3A 1 Ine RN A s 3 31 417 1) 5k 12
J9Rg & &8, 7R S B U R R R
YA LR T AR T T R R AR R

IncRNA LINC00346 7£ Z Flif e rh # ik 78, 5
ST ) E R RN 2545 5C . LINCO0346 75 B It 9 41
AUl 335 3 FH , LINC00346 5 P4 @ B3 ml 41 i
JE% e 96 4 i 184 B R RS | 5 5 400 M ) 30 B i R A
T, LINCO0346 £ g i 9 &5 3% 35, i bR
LINCO0346 f1J1 il 5 i 45 210 A0 364 5, = 3550 240 ] S L
T 7E G2/M s TEAR AP FIR Y, LINC00346 (14 k25 41
B TR MR R AN B X T PG M T O RO
LINC00346 75 FLAR I i b ik 3Rk, 5 BRI A7 %
FAC, W BB TS bR A H R AT W ST A
LINCO0346 J2& 15 5% i) ‘5 55006 A0 ML A 35 58 PR T2 A
WG R IR, 5518 i 57 L 2V L, LINCO0346 755 3

5 LINC00346 J7 51 A7 7E AT 45 G0 i, P #5 AT AT
TESE A & . miR-138-5p 76 R ™ B e |
il B 25 B R RS R A 2 R P 2k
IRV R RS ST B A0 A A A, 3 FR 3K miR-138-5p
3 3 0 1) R AT R PN 2 M SCT L(SIRT L) 1 il
i JR 96 110 1 W R R A A0 S Al R 98 1) 4 L
b Bz -1l FE SRS AL (EMT) 365 55 RS, o n] #0 g A
Uit L T8 305 %6 Sk il 3 N (WTERT) 30 461 45 & 7 98 o
miR-138-5p 7 B #4i HP 635 4, miR-138-5p 119
FEIR FRAR 5 B FUE R A FIGO 2 W1 3 ik A
R R EL R FLEAR A AE 2K A ¢, miR-138-5p
() 3ok B ¢ 15 AT LA 3 ok 0 ) STRTT 00 1) 440 i 354 7
BELH GO/G1 34 e, 5 40 R 1100 AR BiF 5% 3l
1 RPN WA R S8 & B, LINC00346 HE [7] 45
miR-138-5p, H. T i LINC00346 A I 4 miR-138-5p
Fik, R, it 3Rk miR-138-5p AT il
A TS S AR T, R I miR-138-5p F ik Al i
B DA LINCO0346 Xt T 7 241 Jifg 338 78 A8 T A VE
] 422 136 I LINC00346 ¥ [1] miR-138-5p 7E i 17 41 Jf
B FE I T b R AR VR R

28 b AHFSE ARG T IncRNA LINCO0346 75 & £
S 2l 2 Ak L R B U P40 AE P IncRNA
LINCO0346 # i) miR-138-5p 145 £ 250988 15 137 20 Jifa 184
FEAIEAT: . IncRNA LINC00346 1] RE 2 5 #iJi VEs 7
(4 4 HE A5

K2 U miR-138-5p X & S A AN ML FH L JA T RS2 /% + s

20 51 WAL miR-138-5p FEE R /% THT-R/% P21 caspase-3
miR-NC 9 1.00+0.04 100.0326.04 8.15+0.98 0.21+0.02 0.29+0.03
miR-138-5p 9 2.88+0.06 63.88+4.92 19.64+1.35 0.54+0.04 0.67+0.04
tl 78.21 13.92 20.66 22.14 22.80
P <0.001 <0.001 <0.001 <0.001 <0.001
12 P21 R A AR BRI 1 35 p21, caspase-3 J MK IR (-3
#£3 NI miR-138-5p FIFHERE LINCO0346 ey SiRa MR AN ARG 58 PR T OS2 /% +

20 3] R miR-138-5p TR 1% JHT /% P21 caspase-3
si-LINC00346+anti-miR-NC 9 1.02+0.05 52.79+4.35 23.41+1.65 0.62+0.04 0.77+0.05
si-LINC00346-+anti-miR-138-5p 9 0.30+0.03 88.29+5.32 11.911.37 0.28+0.03 0.38+0.04
oA 37.04 15.50 16.09 20.40 18.27
PIg <0.001 <0.001 <0.001 <0.001 <0.001

P21 M A A RS R 55 p21, caspase-3 R MR -3



- 1210 - % # B 25 Anhui Medical and Pharmaceutical Journal 2022 Jun,26(6)

%%j{ﬁj}( promotes the malignant phenotypes of bladder cancer[J].Biochem

(1] VUM,YU J,AWOLUDE OA, et al.Cervical cancer worldwide[]]. Biophys Res Commun,2017,491(1):79-84.
Curr Probl Cancer,2018 42(5) :457-465. [12] SHI W, ZHANG C, NING Z, et al. Long non-coding RNA
[2] SMALL WJ,BACON MA,BAJAJ A, et al.Cervical cancer: a glob- LINC00346 promotes pancreatic cancer growth and gemcitabine
al health crisis[J].Cancer.2017. 123(13) :2404-2412. resistance by sponging miR-188-3p to derepress BRD4 expression

[J1.J Exp Clin Cancer Res,2019,38(1) :60.
[13] LIU H, LU J,KOIRALA P, et al.Long non-coding RNAs as prog-

[3] PENG L, YUAN X, JIANG B, et al. LncRNAs: key players and
novel insights into cervical cancer| J].Tumour Biol,2016,37(3) :
2779-2788.

[4] SHI D,ZHANG C, LIU X.Long noncoding RNAs in cervical can-
cer[J].J Cancer Res Ther,2018,14(4) ; 745-753.

[5] ZHANG N, CHEN X. A positive feedback loop involving the

nostic markers in human breast cancer [J]. Oncotarget, 2016, 7
(15):20584-20596.

[14] HE Z, RUAN X, LIU X, et al. FUS/circ_002136/miR-138-5p/
SOX13 feedback loop regulates angiogenesis in Glioma[J].J Exp
Clin Cancer Res,2019,38(1) :65.

LINC00346/B-catenin/MYC axis promotes hepatocellular carcino-
[15] TIAN S, GUO X, YU C, et al.miR-138-5p suppresses autophagy

ma development[ ] ].Cell Oncol (Dordr),2020,43(1):137-153.

6] in pancreatic cancer by targeting SIRT1[J]. Oncotarget, 2017, 8
6] XU TP, MA P, WANG WY, et al. KLF5 and MYC modulated

(7):11071-11082.

LINC00346 contributes to gastric ¢ ssion through act-
contrbuies fo gastiic cancer progression Tarough ac [16] ZHU D,GU L, LI Zet al. MiR-138-5p suppresses lung adenocarci-

ing as a competing endogeous RNA and indicates poor outcome
[J].Cell Death Differ,2019,26(11):2179-2193.
[7] WANG F, CHEN JG, WANG LL, et al. Up-regulation of

noma cell epithelial-mesenchymal transition, proliferation and me-

tastasis by targeting ZEB2 [J].Pathol Res Pract, 2019,215(5) :

LINC00346 inhibits proliferation of non-small cell lung cancer [17] E\;)f/-]\!j;z;(,ZHAO Y, CAO W, et al. miR-138-5p acts as a tumor
cells through mediating JAK-STAT3 signaling pathway [J]. Eur suppressor by targeting hTERT in human colorectal cancer|[J ].Int
Rev Med Pharmacol Sci,2017,21(22):5135-5142. J Clin Exp Pathol, 2017,10(12): 11516-11525.

(8] ZHU J,SHI H, LIU H, et al. Long non-coding RNA TUGI pro- [18] BAUMGART S, MESCHKAT P, EDELMANN P, et al.MicroRNAs
motes cervical cancer progression by regulating the miR-138-5p- in tumor samples and urinary extracellular vesicles as a putative
SIRT1 axis[J].Oncotarget, 2017,8(39) :65253-65264. diagnostic tool for muscle-invasive bladder cancer [J].] Cancer

(9] FFscEr, fem, Eilm . KEEIESRISRNA S E U] AT Res Clin Oncol ,2019,145(11) :2725-2736.

241, 2019,35(4) : 598-606. [19] OU L, WANG D, ZHANG H, et al. Decreased expression of miR-

[10] AALIJAHAN H,GHORBIAN S.Long non-coding RNAs and cervi- 138-5p by IncRNA H19 in cervical cancer promotes tumor prolif-
cal cancer[ J ].Exp Mol Pathol ,2019,106:7-16. eration[ ] ].Oncol Res,2018,26(3):401-410.

[11] YE T,DING W, WANG N, et al.Long noncoding RNA 1inc00346 Ok H 1 :2020-03-06, #& 7] H 11 : 2020-06-11)

LBE 2L ,2022,26(6) :1210-1213.DOI : 10.3969/j.issn.1009-6469.2022.06.036.
OllsREZEC

SEARBRINES CT AR5 DA ARk CT A& gk b iy
WSS

T BRIRE, ERHOR, FF2EL ", FEERE
VEZ#B LR TRSERARER, 50484, s WA, 6% 102600

HE: B ST CTLE RO R0 A ARSI CT I A% (CCTA )R vh i S It . 773% [P lcdE 2018
A9 H 220194 10 H AbHTHT K% XN B 2 B (1) 40 f51) 58 81 568005 114 1 0o 305 AL A7 S AR TR 2% CCTA R , LU= AV SR sh ik
TR (ICA) N bR, 43 3k R A5k 2l Bk Bt g SR gl bk RGN, 43 BF CCTA 12 W etk S Bk A8 12 Wi sl e . &5
B 4001 AP, 25 RN B v B AR 3 T Be Ak 454 B, CCTA 2 W4 A4S el 4R 3h ik 1 BOpe 28 5 1CA Z R T 5 i 8 L (P>
0.05) , Kappa i} 0.87(P<0.001) . H:T4 RSk BE, CCTA S W I MERG 2R | RAUE A% Se  BAAE T50I0 AR ) ek 000 14
S 95.15% . 87.83% .97.64% .92.66% .95.94% , F T4 SRR BN ik , CCTA IS Wi i i 28 S0 e 505 L B TUNEL L B 44 70
WAE 535124 90.00% ,94.20% .84.31% .89.04% .91.49% , 3£ TR A1 A, CCTA 2 W MR % RS AR 58 | BHPE TG 53 31
795.00% .100% .0.95.00% , 3& TR A5 R B ik 19 B LB 3w R 2l ik, CCTA 12 W AUC 43971 47 0.93(P<0.001) .0.89(P<0.001)
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