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IncRNA LINC01410 regulates the proliferation, apoptosis and temozolomide
sensitivity of glioma A172 cells via miR-205-5p

WANG Haibo, LIU Huan, LIU Kuan (Department of Neurosurgery, Tangshan Workers' Hospital, Tangshan 063000, Hebei, China)

[Abstract] Objective: To investigate the effect of IncRNA LINCO01410 on the proliferation, apoptosis and temozolomide (TMZ) sensitivity
of glioma A172 cells and the underlying mechanism. Methods: qPCR method was used to determine the expression of LINC01410 in glioma
cell lines (H4, SHG-44, A172) and normal astrocytes (HA1800). LINC01410 shRNA, shRNA control and miR-205-5p inhibitor and inhibitor
control were respectively transfected into A172 cells, which were then treated with 400 pmol/L TMZ. Then, MTT assay and Flow cytometry
were used to detect proliferation and apoptosis, and WB was used to detect protein expression of Bax, Bcl-2, cyclin D1 and p27 in transfected
A172 cells. The target gene of LINC01410 was predicted by the online bioinformatic software LncBase, and the Dual-luciferase reporter
gene system was used to verify the targeting relationship between LINC01410 and miR-205-5p. Results: The expression level of LINC01410
in three glioma cells was higher than that in normal astrocytes HA1800 cells (all P<0.01) with the highest expression level in A172 cells
(P<0.01). After LINC01410 shRNA transfection and TMZ treatment, the proliferation decreased while the apoptosis rate increased in A172
cells, and the proportion of cells at G1 phase increased (all P<0.01); moreover, the protein expression level of Bax and p27 increased (all
P<0.01), and the expression level of Bcl-2 and cyclin D1 decreased in A172 cells (all P<0.01). Dual-luciferase reporter gene assay verified
that LINC01410 could targetedly bind with miR-205-5p, and down-regulation of LINC01410 promoted miR-205-5p expression. Transfection
of miR-205-5p inhibitor could reverse the effects of down-regulation of LINC01410 and TMZ treatment on the proliferation, cell cycle and
apoptosis of A172 cells. Conclusion: Down-regulation of IncRNA LINCO01410 can inhibit proliferation, block cell cycle, induce cell apoptosis,
and improve TMZ sensitivity of glioma A172 cells, the mechanism of which may be related with its targeted regulation of miR-205-5p.
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&M, KaEIESmIS RNA (long non-coding RNA , IncRNA)
Fe B TFRIEIL 200 nt [ RNA , 2 5 Z R B4
T2, 5RMEHE g o s O . I RESE,
IncRNA 7E I8 9y 25 22 A £, HLARIA SRR 5 23 5 i
i 2 240 0 D S P 3 L 3 5 TR 2 W U PR R O
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1) L 2R AT DA AR 41 B 1R 3 B B 01, H R T
LINCO1410 7E/5 58 4 A s 5 o T R/ E TR G A
BT . IncRNAfEFFLHIE 2%, Hon] DU 20 miRNA
(R 223 AR LW AR PO . AR A T 52 56 % B
LINCO01410 1 miR-205-5p  FAMEE N A TIATEIR,
miR-205-5p 7£ /i 583 12 J& i S B R P E A
R SR IA T I R R (P S . ARSI
T LINCO1410 75 % J53 988 4 i 1R 308 K7 B85 T 1
LINCO1410 325X fist o7 988 40 B 335 5 241 ) 343 L R 2 DA
I B B (temozolomide , TMZ) B AE FH B AL
1l B TE A v 256 R B [ Y6 7 O JRE (107 R A T
122% B .
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FARA R A A K miR-205-5p B4 4 (mimic) Al
mimic control. miR-205-5p Il | 7 C(inhibitor) #
inhibitor control HH 75 M FERHEYIRHE A IR A 7] & %
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T SE AR AE DR A B A 7], Bax Bel-2 $i48 1 H
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(horseradish peroxidase , HRP) 1 f) 1gG —Hule H b
R EMEBARFIRAE .
1.2 wmiess A oim

FEJE T AL72 4l % G LINCO1410 shRNA
(sh-LINC01410) £ shRNA control (sh-NC). miR-205-5p
inhibitor ( Anti-miR-205-5p ) #! inhibitor control
(Anti-NC) , 41 i % 440 $# 2 It Lipofectamine™2000 4%
e 7 R AF U 2R 4T o % A172 40 i 43 B Control

sh-NC. sh-LINC01410. TMZ+sh-NC. TMZ+sh-
LINCO01410.TMZ+sh-LINC01410+Anti-NC . TMZ+sh-
LINC01410+Anti-miR-205-5p 21, HA, 5 PUZH 41 R 7E
T 400 pumol/L TMZ [ £ 37 L i 85 R A FE
1.3 qPCR A& AR R 78 #m . LINCO1410 #9 & ik

WAL 2 5 960 HA  SHG-44 . A 172 4TI JH0AT IE 5 R TR
JFR AT HA1800 [ 55 44 Je A172 e , Fil TRIzol it %
FIUEE A0 B 1R A RNA , 2858 4093 6 6 B 1 5 H2
I RNA FE i D, F1 D, nm f ELAE AT 1.8~2.0 2 1]
WL HL 1 ul RNA FE i, LLGAPDHE AN 2, AT I8 % &
FcDNA, 1l cDNASYBR Premix Ex TaqTM /ERi4 ,
fic 1 QPCR S MAA &R , 47 qPCR Mo [N 464495 °C
30s,95°C 55,60 °C 20 s, 40 MiEFR . LINC01410 5]
YEA BN 5-GTGACAAGAATGGCCCAAGC-3',
NN 5'-ACTGTGCACCTGTTACACCA-3' ; GAPDH
S ¥ 55 _EiF N 5-TGCGTGACATCAAAGAGAAG-
3', N iif N 5-TCCATACCCAAGAAGGAAGG-3". M
2 A8y H B JE R mRNA AR SRR &
1.4 MTT &AM A172 20t 64 38 74 A

P55 21 B G Ji SR ALT2 4T AR 2 21 96 FLAR
A1 AN/FL) , SR BERE IR 48 h )5, BUH B 70, I\
10 pl MTT &, T 37 °CAR L & 4 he WA SFLH
FIAA , INN 150 wl DMSO &, 78 iR 5 Ja » A bR
A 58 2 FL I KAE 490 nm AL 125 FE A (D) 1H
1.5 PI % &R X mPa KA A172 20 fe 64 8 31 45F

H L YL S A 77 48 h )5, ARG, J5 I TR
PG 75% LB 52 , N 10 pl PIYSHFE /% B 20 min
S » b A B SRS ) 5 ZE 00 1) ) 3 93 A 15
1.6 Annexin V -FITC/PI 84t & X, 48 o KA A172
4| A0 89 A K-

KU YL 5 A M 1% 5% 48 h S, W B 4 I 4y TR
14 °CHA I PBSIERHEES ) » LA 1 000xg 0> 10 min,
BN 400 pl 22 Pl 78 5335 5118 &, 998 I PLL Annexin
V-FITC 4% 5 pl, B2 5 T#HAZMH TIHEE
20 min, SN 100 pl 2 PR & 351 J5 i X4
o WU 240 FR PRI T2 7K
1.7 WB &AM A172 fmfie + Bax.Bcl-2.cyclin D1 #=
p27 89 & A K-F

W L5 7% 48 h 5 11 25 2 5 Y2 J 41 i, F RTPA 3¢
FRV R A . iR B, SR A AE S & BCA LR
TV FE Ja , B 7R AL TR . BX 30 pg 25 1 RE &, SDS-
PAGE % 8 [, /5 AL EINCHE . FH TBST I
2 5% MR R I 2R NE 1 h, A EL 121 000 #
I Baxp27.Bcl-2 Ml cyclin D1 —#1 4 °Ci# & 1L
Vel 5, INNHRP bR 2 9 —H1(1:3 0000, =i T
¥ E 1 ho A ECLAG, £ R AN 2%, RH
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FIFTELAEYE B 2E 3 LncBase 34T LINC01410
FRBEIEELA], 73T LINCO01410 F1 miR-205-5p 22 7] f) HAb 45
HALA . 20 LINCO1410 2825 (MUT) 75 )t K il
ot FE Rl AR R LINCO1410 B 25 # (WT) 1) 5 ' 2K 1
.45 3 K1 344 5 miR-205-5p mimic .mimic control 3t #%
B AIT240H0 1, 5597 48 h J5 , FH %6 & B s YR A
D7) A I % e R TS AR AL . 2% A A s R
48 hJi5 » FH qPCRIZAS I 1 miR-205-5p ik 7K1
(%A 1.3) . miR-205-5p 51 ¥ /5 %1 « L iF A 5-
GTTTTTTTGGAGGATGTGATT-3', F i y 5'-CAC
TCCAAATATCTCCTTCATTA-3';U6 5|47 51 : LiiFN
5-AACGAGACGACGACAGAC-3', N il N 5-GCA
AATTCGTGAAGCGTTCCATA-3'.

1.9 %itsa

qPCR.MTT. it 20l AR AT WB 45 5050 35 8 5 3
K. FSPSS21.0 Giit 5 8t 43 A S B 24, 2 R4S
3 A B THE OB DL d s Fow, IZH R ELECR H e RS
% A0 1) 22 R LR H B 3R 07 22 40 i, 2 LA P
7= 5 L F SNK-q K256, LA P<0.05 B, P<0.01 7 2
RESFE L.

2 # R

2.1 LINCO1410 & f J& ta fo P & & ik
qPCR R I &5 5 (B D o, IR 58 H4 SHG-44
A AL72 44 g LINCO1410 % ik /K F & & & T
HA1800 41l il (¢=10.524.21.944.32.916, 4 P<0.01) ,
DLTE A172 41 fg A (1) 338 7K °F % =1 ( F=202.329,
P<0.01), fit A JE 85050 16 £ A172 20

k%

Expression of LINC01410

HA1800 H4 SHG-44 Al72

"P<0.01 vs HA1800 cells; “#2P<0.01 vs H4 or SHG-44 cells
&1 LINC01410 7ERX FRIELRAEANIE 7 2 F AL R4 AR
HA1800 HIFRIX
Fig.1 LINC01410 expression in glioma cell lines and normal
astrocyte HA1800 cells

2.2 #ZLINCO01410 shRNA T 2 3 41K A172 % it
F LINC01410 #% % £ K-

YL LINC01410 shRNA J& , qPCR 5461 45 5 i
7~ »sh-LINCO1410 21 A172 4 g HF LINC01410 & iE 7K
IR ZAK T Control 411 sh-NC £1(0.3240.03 vs 1.00+
0.12.0.99+0.11, F=149.682, P<0.01) . 45 B &0, #%
L LINCO1410 shRNA A\ 3 [ A% it 9% A172 411 i
HH LINCO1410 [ 221k 7K
2.3 TFALINCO1410 B A& TMZ & 2 3T #p %] A172 4@
R 3§34 | (it om e JB) AR OF 4 - am e B

i LINCO1410 A1 TMZ A B J5 , MTT. i 2 41
Mo R AT WB &R R (RIAE2.DER, 5
Control 44 A1 sh-NC 4 tb %5, sh-LINC01410 4 . TMZ+
sh-NC 41 . TMZ+sh-LINCO141 £ A 172 41l jfg i) 3 5 G
717N B A G 1R TR T T R (35 P<0.01)
4 i Baxp27 & K F+ 5, 1M Bel-2.cyclin D1 3£
IEAKCE R (3 P<0.0D. 5 sh-LINC01410 2 . TMZ+
sh-NC 41 kb % , TMZ+sh-LINC01410 41 A172 48 i (1)
HAGEAE T B A1 G I T TR T (B
P<0.01), Bax\p27 F&i&/K-F F+ & , 1M Bel-2. cyclin D1
FIE K F R P<00D) . S5 RE£WH, T
LINCO01410 Bt & TMZ 4b 2wy 2 35 40 i1 i 58 A172
2 B PR 14 5 BEL 20 LR SR IR 15 S4B T .

2.4 LINCO01410 ¥e.1% 45 4 miR-205-5p

e 2 4 VA5 B % A LocBase 43 T & B,
LINCO01410 1 miR-205-5p 2 [RIAF1E 45 A 47 i (B 4) o
XU G F AR R 286 45 B F 7R, 5 mimic control 41
Fb 8¢ , miR-205-5p mimic Al WT 3445 G20 i 1) ¢ Ot &
BG4 2 25 R 1% (0.2340.05 vs 1.00£0.09, =22.437,
P<0.01), 1 miR-205-5p mimic 1 MUT 3t % 4 41
i ) % 6 R I 1 ARk (0.9940.07 vs 1.00£0.11,
=0.230,P>0.05). 453320, LINC01410F1miR-205-5p
et HE P
2.5 TFiALINCO1410*T# % A172 482 F miR-205-5p
89 & ik K-

qPCREALI 25 2R 27K , 5 Control 41 #1sh-NC 21
EL#%, sh-LINCO1410 21 A172 41l g 1 miR-205-5p % i&
K P B2 FH 5 (1.8440.13 vs 1.00£0.10 « 1.0120.12,
F=151.954,P<0.01). 255388, N LINCO1410 7] &
FR IR U A172 40 miR-205-5p HIRIE K.
2.6 miR-205-5p 7 4] 7| T & # T 4 LINC01410 #=
TMZ 3 B R % A172 tm a3 34 | J 2 A= B T 694 A

qPCR. MTT . it =0 4 g R F1 WB %5 fax ] &5 R
(%£2,K5 E~, 5 TMZ+sh-LINC01410+Anti-NC 21
EL 5 , TMZ+sh-LINCO01410+Anti-miR-205-5p 41 A172
4 Hfd H miR-205-5p ik /K- 32 3 PR, 40 3 5
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e 1 FF L 40 B GLIALL IR A A e T8 PR SRR B, miR-205-5p 41 il 771 7] 1% #% 7 ] LINC01410
(¥ P<0.0D) ; ZHfarh Bel-2 s cyelin D1 K& /K FFhm HITMZ AL BN IR BT083 A 172 240 i J4 5 &) S A2 ) 471
($] P<0.01),Bax.p27 Fik KT R P<0.01). 45 HI/E A0 T S E ] .

10° Control 10° sh-NC 10 sh-LINC01410 10° TMZ+sh-NC 104TMZ+sh-LINC01410
103,; 1031; 103:; 103!: 10&%
& | 1024 102 104 10°4 102
100 W w0 4 1003 o 100 101 o
[T T St e—— [T i W— 100 vy roby ey 10° —rrrmyrrvimy vy 10° Frrreg—rrrieg—
100 10t 102 10° 10* 10° 10" 102 10° 10* 10° 10 102 10° 10¢ 100 10 102 10° 10¢ 109 10° 102 10° 10

ysi

Annexin V-FITC

B2 3% LINC01410 shRNA 71 TMZ b 32T A172 4RA A T=HIF200
Fig.2 Effect of LINC01410 shRNA transfection and TMZ treatment on apoptosis of A172 cells

xb‘\g
N &
Q\ H Control TMZ+sh-NC
m sh-NC B TMZ+sh-LINC01410
LOr  mm sh.LINCO1410
Cyclin D1 s 08} a8

jo)

e 44

3 0.6F g

° Hk T

= sk

1S} T

‘%04t - o

i)

S Tan 4

Bcl-2 & 02H

GAPDH Bax Bcl-2 cyclin D1 p27

“P<0.01 vs Control or sh-NC group; ““P<0.01 vs sh-LINC01410 or TMZ+sh-NC group
(&3 LINC01410 shRNA £1 TMZ %t A172 41+ Bax,Bel-2. cyclin D11 p27 FiAHI S0
Fig.3 Effects of LINC01410 shRNA and TMZ on expression of Bax, Bcl-2, cyclin D1 and p27 in glioma A172 cells

71 LINC01410 sShRNA 1 TMZ Xt A172 4BAaE5E . FEI S AT AR
Tab.1 Effects of LINC01410 shRNA and TMZ on proliferation, cycle distribution and apoptosis in A172 cells

Cell cycle (%)

Group Proliferation (D,,) Apoptosis rate (%)

Gl S G2/M
Control 0.69+0.05 46.2345.11 23.6042.25 30.17+2.24 2.45+0.29
sh-NC 0.70+0.07 45.10+3.20 24.1542.30 30.7543.65 2.95+0.21
sh-LINC01410 0.34+0.04™ 56.61+4.15™ 18.64+1.74 24.7542.02 15.23+1.17"
TMZ+sh-NC 0.37+0.03" 57.304+3.32" 17.63+1.18 25.0742.61 14.05+1.33"
TMZ+sh-LINC01410 0.2040.02"44 67.1245.21"44 15.96+1.25 16.92+1.24 22.9442.10"4%
F 219.102 40.259 37.170 45237 448.902
P <0.01 <0.01 <0.01 <0.01 <0.01

“P<0.01 vs Control or sh-NC group; ““P<0.05 vs sh-LINC01410 or TMZ+sh-NC group

LINCO1410 ACUUUUACAGAAUGAAGGA WT 3 it i

iR-205-5P CUGAGGCCACCUUACUUCCU N .
m IncRNA & —2K3E4R L RNA , 76 AARZH 4 b 3 47

LINCO1410 ACUUUUACAAGGACGUUAG MUT 15 AT IR S M2 7S 2 58 s B e
4 LINCO01410 F1miR-205-5p Z5 & 1 SR B E AR A GE, IncRNA ETEHUE R BEEACH . %
Fig.4 Schematic diagram of LINC01410 and miR-205-5p PET AT e NS RE , 75 N 5 3t Je At R AR A
binding sites F, H A C%0 IncRNA 7E.0 [ RG24 RS0k
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T3 B 0 S I PO R T DI REY s IncRNA £E MR
R R SR AATTE) 2 AL, iR ZH 2 IncRNA 2%
IREAR F HAFRIR AR 2L 2 IncRNA (R IA 1
ANJF], IncRNA 2 5 3 F520A R 4 185 58 R TS5t e

2 T A0 M R E R A S R LINCO0141015
K, NIHLINCO1410 AT DA PR 5 20098 24H o 1) 384 5
HB, ARLE L], LINCO1410 78 % SR 40 e v ik I
W, T I LINCO1410 75 [5] TMZ [ {515 J53 988 20 i fr 184

Bt 77, $L75 LINCO1410 7] 2 5 i Jf 98 16D i 245 & A4,
LINCO1410 7ERR Ffsg A= Hpal R HE Sl SE R I VE F o

IncRNA R] B A2 R Va7 I HE 509, LINCO01410 = 5 i
JRTBERE , 75 45 B e (M 7 45 SRR , LINC01410 12

A B \O¥
SO N\
Ce\ @0 e
R
TMZ+sh-LINC01410+ TMZ+sh-LINC01410+ &xs o @@
Anti-NC Anti-miR-205-5p
10*3 10*g ;I;I\/{Z;Isch -LINCO1410+
3 3 Cyclin D1 ntl
Al e 3] i v o TMZ+sh-LINCO1410+
10° o 10°
E g 27 = 08 AntimiR-205-5p
3 = B5
103 10°5 S 06 ik *x
a3 3 Bax &
10t 104 @ g o4 .. b
= 7 i Bcl-2 z
100 LLLLLL BRURLLLL BRLLLLL BRRALL 100 T IIIIII‘ TIT III‘ T IIIIII‘ T 1T ) % 0-2
10° 10' 10> 10° 10* 10° 10" 10? 1-01 10* GAPDH & o
Annexin V-FITC Bax Bcl-2 Cyclin D1 p27

“P<0.01 vs TMZ+sh-LINC01410+Anti-NC group
5 miR-205-5p HI#57IF0 LINC01410 shRNA 455409 A172 40 TMZ LIRS Y
JAT-(A)FBax.Bel-2. cyclin D1,p27(B)FikHIZE L
Fig.5 Apoptosis (A) and expression of Bax, Bcl-2, cyclin D1 and p27 (B) in A172 cells co-transfected
with miR-205-5p inhibitor and LINC01410 shRNA after the treatment of TMZ

2 miR-205-5p MHIFIFI LINC01410 shRNA 3£ 2200 A172 4REEZ TMZ 218 5
miR-205-5p 7K B8FEE M A HAVAT-RHNT X
Tab.2 The level of miR-205-5p, proliferation activity, cycle distribution, and apoptosis rate in A172 cells
co-transfected with miR-205-5p inhibitor and LINC01410 shRNA after the treatment of TMZ

. Proliferation Cell cycle (%) .
Group miR-205-5p Apoptosis rate (%)
(Dygy) Gl S G2/M
TMZ+sh-LINC01410+Anti-NC 1.00+0.08 0.2140.04 68.51+4.42 16.02+1.26 15.47+1.05 21.88+2.15
TMZ+sh-LINC01410+Anti-miR-205-5p 0.41£0.05 0.3840.04 50.6745.16  22.10+£2.05 27.23+2.25 12.64+1.18"
t 18.762 9.016 7.877 7.580 14.209 11.303
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

2T Ff0 ) T 2 200 o 39 G () S A 40 R AR g
Ji& 52 B 22 P L IR R SRk R4 AE Y o 6 44t S B A2
H, G1HATA'S JA3E fi A2 200 P ) R 42 0 D B i
Cyclin D1 /2 2 i i 0 2 P51, AT DAL 2 40 i A
G1 AR S HHIE R, p27 2 40 i J5 BAM 1) (8, FemT
DA FFELRS 200 A ) 30 30 R o &0 PR 90 O A 4 i ) B AR 28
fBL, 3552 Z 20 B N 22 B R ) AR AE Y. Bel-2 2
— MNEHRETCAERNEARE, REAE 2N ED
BRI AR AR 4 MR T R R AR Bel-2 B A
O30T BA A3 R 8 T 8 AL T B 0. Bax g
Bel-2 ARG R T8 (A, Bel-2 4 Bel-2 &
FIEHF PR TR A, 3 Rk OB M\ 2 4
L E T K P A BT, AR R SE S R B, TR
LINCO1410 F1 TMZ &b 3 5 1 1 53 98 240 e G 1 33 L 41

Tt 4B I T2 T =, [ 41 B A cyclin D1 Bcl-2
F L KT R B, Bax.p27 RiE KT T & $28 FI
LINCO1410 ¥ [7] TMZ Ab B K5 BH 7 fice J5 88 4 P J&) 140
FH MM T, 45 K55 T I LINCO1410 7T DA =
B2 J5 98 £ L TMZ F R

W 7045 UG IR, IncRNA /LA 5 miRNA
5%, HAT LR % miRNA I3 IA K 15 2 E A2
o Az 45 R IR, LINC01410 5 miR-205-5p HoA
BEFR R 2R IR BT, miR-205-5p £ g H
(L5 IEH AL, FEFURIE BT 5 i i TR
JiRE R miR-205-5p A N i , miR-205-5p 75 i 5 3t Ji
RIFMHIER . ARSLIR B, T 8 miR-205-5p v] i #%
TN LINCO1410 £ TMZ Ab %5 152 J5 988 20 i 386 5 & 31
T B2, Ut B LINCO14 10 520 J5¢ 57 88 £ P 194 4
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JE A T A TMZ BUBAE (19 4 F 5 miR-205-5p A %
2z ERrik, T LINCO1410 A 40 ) Jie J55 92 4 it
S5 BV 20 R BA H5  E , DAB HRE ve J
Jed A0 Ji TMZ B0, AR I BL I 5 _E I miR-205-5p
A Ko W FONERIT R (1) R AR ML Rt 7 5k
BOARIE , o SR R ) YR T PR A TR R

(& £ xx #]
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