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Expression of IncRNA LINC01001 in breast cancer and its effect on proliferation
of MCF-7 cells

MEI Hong, LI Changen, YANG Liang, GAO Yingfei (Department of Thyroid and Breast Surgery, Affiliated People’s
Hospital of Hubei University of Medicine, Shiyan 442000, Hubei, China)

[Abstract] Objective: To investigate the expression of long non-coding RNA LINCO01001 in breast cancer tissues and its effect on
the proliferation of breast cancer MCF-7 cells. Methods: The expression levels of IncRNA LINC01001 were analyzed in 12 cases
of cancer and para-cancer tissues from breast cancer patients, who underwent surgical resection in Affiliated People’ s Hospital of
Hubei University of Medicine from March 2016 to June 2017. The plasmid over-expressing LINC01001 was transfected into hu-
man breast cancer MCF-7 cells. The cell cycle distribution and proliferation ability of MCF-7 cells were detected by flow cytome-
try and MTT assay, respectively. The mRNA expressions of miR-485-5p and CDKNI4 mRNA were detected by qRT-PCR, and the
protein expressions of CDKN1A, CDK4, CDK6 and Cyclin D1 were detected by Western blotting. Results: The expression level
of IncRNA LINCO01001 in breast cancer tissues was lower than that in para-cancer tissues (P<0.01). LINC01001 recombinant plas-
mid transfection significantly inhibited cell cycle progression (P<0.05) and cell proliferation (P<0.05) of MCF-7 cells. qRT-PCR
showed that the expression level of miR-485-5p was decreased (P<0.01) and the expression level of CDKNIA mRNA was in-
creased (P<0.01) after over-expressing LINC01001. Western blot results confirmed that over-expression of LINC01001 could pro-
mote the expression of CDKN1A protein, but decrease the expressions of CDK4, CDK6 and Cyclin D1 proteins. Conclusion: The
expression of LINC01001 in breast cancer tissues was decreased. LINC01001 may down-regulate the expression of miR-485-5p to
up-regulate the expression of CDKNI1A, and further to inhibit the proliferation of breast cancer MCF-7 cells, providing experimen-
tal basis for the clinical application of IncRNA.
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LR A T i DL ) P PR 2 — P
i P () B g BEY . LRI 1) 43 T B R T I
SR AU R KBEIESR D% RNA (long non-cod-
ing RNA, IncRNA) J& H1 K T 200 4% H 1R 4H 1l 1) 7%
SEA, AT HEL AR S ER. IncRNA T2 2 517 35 41
M BE 5 38 PR T A AR 5 R R R A
YEEAT A R KEEJESN S LINCO01001 72 — M
RILIT IncRNA , H 117 78 M98 - s 2 7 1 2B 9
STNRE AN 4 o ASHIF 78 I A I L e 2H bR A
HLINCO1001 1) 3723 K % 7L A9 MCF-7 41 fitd 384 5
AR R A 35 LINCO1001 76 3L 9 2E K
WA FAAILI , S LR 1) 43 72 W 5 S 1) R o7 F 4t
SR o

1 MR5EE

1.1 e b £ 23X

FL M 41 i R MCF-7 19 1w [ B2 B 1 ifg A A
RF T 70 B 40 w5 5 ol . LINCO1001 i3 263 Jii ki
A X HEBORE B 3 BILEE DAL R R AT BR A 7]
£ B, RPMI-1640 5 77 5 | Jift 4 1fi 35 1 T 52 [H Gibeo
/7 F] , Lipofectamine 3000 14 T3 [ Invitrogen 2 7 ,
qRT-PCR # &4 F H /& TaKaRa A #] , 5| 9 (&
DT g TR A A R A R, —35t CDKN1A,
CDK4.CDK6. Cyclin D1 /% a-Tubulin F1 —$1 304 T
% B CST A A, ECL & J6 ik 57 &% T~ 3% [ 35 [H Ther-
mo A F] , 20 & A IR S T B g R AL
Hi A BRA A, I H EAE M EE (MTT) W55 [F Sigma
NEIP

%1 RT-PCR3|4575
Tab. 1 Sequence of qRT-PCR primers

Type Primer sequences (5'-3")
LINCO01001 F GCCCAGCTCTTCTTCCTGT
R AGAGGCTGACTCGAGGAAGTT
GAPDH F ACAACTTTGGTATCGTGGAAGG
R GCCATCACGCCACAGTTTC
miR-485-5p F AGAGGCTGGCCGTGATG
R CAGTGCGTGTCGTGGAGT
Ue6 F CTCGCTTCGGCAGCACA
R AACGCTTCACGAATTTGCGT
CDKNIA F CGATGGAACTTCGACTTTGTCA
R GCACAAGGGTACAAGACAGTG

1.2 & RARANE

W AR A AL = 24 2 B Bt i N R = Bt BRI 2L i o
2016 4E3 H 22017 4F 6 F 12 51 LR B34
FUAH R 55 20 23, B R85 AR ¥ RS2 AR AT T T
AT, BEERY AT 182, e B MR E
Ho TSR 5 S BUE AR EE K

WIRA7 T80 °CUKAH F .
1.3 RNA #2 3% & qRT-PCR 41

% B8 TRIzol HL W3 H #8477 il 2 HUZH 21 2 MCF-7
41 Jf 5 RNA , BL 500 ng A4 RNA Jy A6 b i # 5% , K 478
Ut B 5 4T QRT-PCR # #4All . IncRNA F1 mRNA
¥ LL GAPDH N % , miRNA £ BL U6 NN 5 .
2 CHEI L2930 Hr o
1.4 R Ic BN A b% 9

¥ FL s MCF-7 48 o #2812 10% FBS ) RP-
MI 1640 55723 mh , T 37 °C . 5%CO, M A B 75 48
R R BUOG B0 A K B A 3 AT 5256 . 3% BR ipo-
fectamine 3000 %% 4% it B 45 #: 4E , DL UG I 3 RPMI
1640 15 77 A0 I I B %% ik 77 B okt TAR MR, 43
51 15) MCF-7 41 g 5 4 LINCO01001 JFiRz (S5 4H) M
B PR B TR O R o 4% 12 h R R 1 10%
FBS [{] RPMI 1640 £ 77 4k .

1.5 R K m g R A& M) 4 J« MCF-7 2m iz 64 4m Ji22 J&] 38

FLIJE MCF-7 4o 5% 4% 72 h J& , JR B A Wi 4R
Y H s PBS Y& W 2 38 , 5 FH 70% T 0 B B 4T A
4 °C N [E 52 24 h; B0 3% LI, PBS ¥ ik 2 36 , 4
2 RNA i 1) PT 429 400 pl 5240, #EEE F 1 h,
i A BRASC AL 00 24 e
1.6 MTT A& 4% 4« MCF-7 4@ e, 69 38 74 #¢. /)

BEEGL 24 AL VB . EH AT 96
FLAN B KT R (4 000 N/FLD , 43 IS N 2 1,234 Fl
5 d MCF-7 40 () 3956 68 J7 o AE AN I 8] 550 A $R A
WIR L, BFLIIN 20 ul MTT & B 2 N E 4 h,
W 2= B3 s BEFLANN 150 wl — FF LV, 3R % 10 min,
PRUESS & 78 70 Tl B AR AR B AE 490 nm 4B 1
HEE(DE. BHBANELL.

1.7 & 412 85 0 miR-485-5p #9 ¥e ) B 47

IncRNA Be3# i 73 i 240 ROV 45 & H 1 BE ], A
T AR HE PR Rk (1)U 45 /E Y. DIANA TOOLS 7 £k
T ) 3t A 2% 4 R (B 1) 3R B, 1 e 22 K] miR-485-5p
A] BE /& LINCO1001 & & T2 —, @Ak A
0.033. MicroRNA.org £ £& 7l % 33 6 2% 3% B , CD-
KN1A A §¢ /& miR-485-5p 4[4 H 72 — , mirSVR
score:-0.1213; PhastCons score:0.6459.

LINC01001 AUCGCAGCUGACUGCAGCCUCA

LU
miR-485-5p CUUAAGUAGUGCCGGUCGGAGA

CDKNIA 3°UTR CGCCCCCUGCCCCCCI/‘%G‘(‘Icll‘JClLlJ
miR-485-5p CUUAAGUAGUGCCGGUCGGAGA

1 LINCO01001 1 CDKNI1A mRNA3'UTR
5 miR-485-5p A A L=
Fig. 1 The sites at 3'UTR of LINC01001 and CDKNI1A4
mRNA3'UTR to bind with miR-485-5p
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1.8 Western blotting # ] MCF-7 %8 iz CDKNA1 & &
EOF 823

W Y 72 h )5 1 MCF-7 240, 156 P 40 ff 24 fi
TP AN M S B T, B L B 40 ne & )5 5 SDS-
PAGE 7 & H & A, L BAHRR A4, i 111
000 F4 B¢ [f) CDKN1A . CDK4.CDK6. Cyclin D1 }Z a-
Tubulin —Hr 45 G AN H B8 H, BL 1110 000 B 1
BRI E AL B bR IC 1) P & — U, ECL AR
MAHREHRIEE.
1.9 %t aE

K H SPSS 20.0 4t it 2 5, tF & 5ok DL ks K
N 5 AHLIE] EE R FH MO RE A ek 36 . BL P<0.05 B8] P<
0.01 #onERA G L.

2 % R

2.1 LINCO1001 72 $UAZ /% 40 42 P Ak & 34

qRT-PCR A il 45 5 (B 2) BoR , FL IR 4 4L
LINCO1001 1) AH %} & 15 & K T % B ) 96 55 20 21
(1.73 £ 0.25 vs 4.44 £ 0.50, =4.81, P<0.01), #& 7~
LINCO1001 1] 625 FLI (1) R A2 e

10 ¢

g
2 8t
8 | |
=
13} 6
=
S
S
Z )
&
S ot ;is
0 1 1
Cancer Para-cancer

"P<0.01 vs Para-cancer tissue
2 FLBRER KRS H LR LINCO1001 HIAERT RIL 2
Fig. 2 Relative expression of LINC01001 in the breast

cancer tissues and para-cancer tissues

2.2 it & K LINC01001 494 MCF-7 m i J&) 7 64 2 &

K FHIGE I 3 GeRoR , UG BT 42 3 000 Ay A (0,22
JFCRL , K5 LINCO1001 J57 i 5% [ 4 X &5 s 5 4 A
MCF -7 41 fig . 8 i qRT-PCR £ I 45 3 &K,
LINCO1001 Jii %7 G& B & $& & MCF -7 40 fg %
LINCO1001 ] 3 ik 7K °F- (5.84+0.65 vs 1.04+0.18, =
7.14,P<0.01) ¥t 220 B AAS Wl % 4% MCF-7 48 i 1)
I A R (R 2D EIR, SXT R,
LINCO01001 J5i ¥i 5 , GO/G1 21 il 5 T 1 22.56% (P<
0.01) , S 314 ity B B# 1% 28.59% (P<0.05) , G2/M 14
i E5 2> 33.72% (P<0.05) , $2 78 LINC01001 7] 11 i)
MCF-7 20 S &40 & 399 rrodh e o

#2 LINCO01001 33 FLBRFE MCF-7 42 #RI #2001
[t.t=4,(9?:l:s)%]
Tab. 2 The effect of LINC01001 on the cell cycle of breast
cancer MCF-7 cells [n=4,(xs)%]

Group G0/G1 S G2/M
Control 58.07+2.05 20.39+1.74 21.53+£2.19
Experimental 71.17+£1.49 14.56+1.49 14.27+1.48
t(P) 5.17(<0.01)  2.55(<0.05) 2.75(<0.05)

2.3 it & i LINCO01001 3 2 47 %] MCF-7 %@ it 69 3% 54
]

MTT 0 45 5 (I 3D SR, 5 % R AR L, 55 e
LINCO1001 Jii A Ji5 £ 3 K IFUR » 555 2 410 i 34 5 e
TF 45 BA 2 B AIG (P<0.05) , #2718 LINCO01001 % MCF-7
441t 384 5 B A — 2 I E A .

—e— Control group

—=— Experimental group X%

MCF-7 cell (D,,)
o

Time (t/d)

"P<0.05 ,”P<0.01 vs Control group
3 MTT #&id 3RIA LINC01001 % MCF-7 4B A 3458 A #2010
Fig.3 The effect of LINC01001 over-expression on the
proliferation of MCF-7 cells by MTT assay

2.4 LINCO01001 & i 49 %] miR-485-5p 4% #t CDKNI1A4
ki

7£ MCF-7 4 i 5 i 33X LINCO01001 J5 5 qRT-
PCR Al {2 7 miR-485-5p (131 7K P45 % Bt 20 i I
% (0.34£0.09 vs 1.00£0.04, =6.88, P<0.01) . X
miR-485-5p [ ¥ % K] CDKNI1A 1] qRT-PCR # ] %
B, CDKN14 mRNA 3 15 7K 1 5 0F B 2 BH 2 B AR
(1.04+0.15 vs 5.91+£0.93, =5.19, P<0.01) , $& 7~
LINCO1001 AJ f§ 2 38 2 411 1] miR-485-5p 11 7] 122 12 3k
CDKNIA ik
2.5 it %& & LINCO01001 *T 4% & MCF-7 %8 & % CD-
KNIA & & 49 & K K-F

7E MCF-7 41 il 4 ik 3% LINCO01001 J5 , Western
blotting A 25 5 (K] 4) o, SRR AR L, S840 H
CDKNI1A £ (17 W A8, 4 A & HAFHSGE 1 CDK 4.
CDK6 1 Cyclin D1 1A B#{% , #275 LINCO1001 7] 45
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CDKNIA H H HZRIE KT
Ctrl Experimental

CDKNIA

CDK4

CDK6

| e % o | CyclinDI

CICDKNIA = CDK6
8 EACDK4 M Cyclin DI

sk

Expression level

Ctrl Experimental

"P<0.05 ,”P<0.01 vs Control group
4 MCF-7 4iffiFF CDKN1A E AR T iisE A ERL
Fig. 4 Expression of CDKN1A protein and downstream
protein in MCF-7 cells
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