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IncRNA HOTAIR promotes malignant biological behaviors of breast cancer
SKBR3 cells through miR-519d-3p/CCND1 axis

WU Xiaobo, CHEN Jun, JIANG Xiaochen, WANG Fengfeng (Department of Breast Surgery, The Third Hospital of Nanchang,
Nanchang 330000, Jiangxi, China)

[Abstract] Objective: To explore the effect of IncRNA HOTAIR/miR-519d-3p/cyclin D1 (CCND1) axis on the proliferation and
metastasis of breast cancer cells and its underlying mechanism. Methods: A total of 50 pairs of breast cancer tissues and corresponding
para-cancer tissues resected from breast cancer patients in the Department of Breast Surgery, the Third Hospital of Nanchang from
March 2017 to February 2019 were collected for this study. The expression level of HOTAIR in breast cancer tissues and paired para-
cancer tissues was detected by qPCR, in addition, the expressions of HOTAIR and miR-519d-3p in normal breast epithelial cells and
breast cancer cell lines were also detected. Breast cancer SKBR3 cells were divided into NC group (without any treatment), si-HOTAIR
group, mir-519d-3p mimics group, miR-519d-3p mimic+pcHOTAIR group, miR-519d-3p mimic+pcCCNDI1 group, and si-HOTAIR+
pcCCNDI1 group. The proliferation ability of SKBR3 cells was detected by CCK-8. Invasion and migration of SKBR3 cells were
detected by Transwell. The expression levels of E-cadherin, N-cadherin, Vimentin and CCND1 in SKBR3 cells were detected by
Western blotting. The targeting relationship between HOTAIR and miR-519d-3p, miR-519d-3p and CCNDI was detected by Dual-
luciferase reporter gene system. Results: HOTAIR was highly expressed in breast cancer tissues and cell lines, with the highest expres-
sion in SKBR3 cells. HOTAIR knockdown significantly inhibited the proliferation, invasion and migration of SKBR3 cells, as well as
increased the expression level of E-cadherin and decreased the expression levels of N-cadherin and Vimentin. Dual-luciferase reporter
gene assay showed that HOTAIR targetedly down-regulated the expression of miR-519d-3p, and miR-519d-3p targetedly down-
regulated the expression of CCNDI. Further studies showed that knockout of HOTAIR inhibited the EMT, proliferation, invasion and
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migration of SKBR3 cells through enhancing the inhibitory effect of miR-519d-3p on CCND1 expression (all P<0.05). Conclusion:

HOTAIR knockdown inhibits proliferation and metastasis of SKBR3 cells by regulating the axis of miR-519d-3p/CCND]1.
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Tab.1 Primer sequences of qPCR

Gene Sequence
uo6 F: 5'-TGCGGGTGCTCGCTTCGGCAGC-3'
R: 5'-CCAGTGCAGGGTCCGAGGT-3'
GAPDH F: 5-CGCTCTCTGCTCCTCCTGTTC-3'
R: 5-ATCCGTTGACTCCGACCTTCAC-3'
HOTAIR F: 5-GGGTGGCTCACTCTTCTGGC-3'

R: 5'-TGGCCTTGCCCGGGCTTGTC-3'
miR-519d-3p  F: 5~TGCGGCAAAGTGCCTCCCTTTAG-3'

R: 5'-CCAGTGCAGGGTCCGAGGT-3'
CCND1 F: 5'-ACCTGAGGAGCCCCAACAA-3'

R: 5'-TCTGCTCCTGGCAGGCC-3'
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A: qPCR detected the expression of HOTAIR in breast cancer
tissues and paired para-cancer tissues; B: qPCR detected
the expression of HOTAIR in mammary epithelial cells
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Fig.1 High expression of HOTAIR in breast cancer

tissues and cell lines
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A: qPCR was used to detect the transfection efficiency of si-HOTAIR; B: The proliferation activity of SKBR3 cells was detected by
CCK-8; C and D: Number of migration and invasion SKBR3 cells were detected by Transwell assay (x40); E: WB detected
the expression levels of E-cadherin, N-cadherin and Vimentin
2 EiF% HOTAIR #lH SKBR3 41858 X B MR E
Fig.2 HOTAIR knockout inhibited proliferation, migration and invasion of SKBR3 cells

2.3 HOTAIR 4% miR-519d-3p/CCND1 % F %4

W AE W) S {E B FE StarBase 2.0 TR, 45 5 (14
3A) 278 miR-519d-3p 7] g & HOTAIR FEEEER . XU
9t Z IR 15 5L P AS Il miR-519d-3p AT HOTAIR
B OC &, 45 B (B 3B) B R, # 4 miR-519d-3p
mimics ¥ 3 [ HOTAIR B A4 454K 1 1) 24 6 = Tilg
T (P<0.05) , T % HOTATR 4% 7Y 2 44 9% ) BT
PETCWI 520 . qPCR A illl HOTAIR %f miR-519d-3p
MR gE 5 (B 3C) 8o, m B HOTAIR 1] @ 2 3
H1 miR-519d-3p 1) 318 7K ~F (P<0.05) . H 1k w] %1,
HOTAIR #E[5] 61 J53% miR-519d-3p.

B @i A W) 15 B E StarBase 2.0 Tl miR-
519d-3p FIHEFEE A, & Bl CCND1 /& miR-519d-3p f fi
P SEFE DY, U550 W1 3D s . WG IR 5
3 PRSI miR-519d-3p A1 CCNDI1 [f# 5] ¢ & , 45 B
(E 3E) &7~ , # %% miR-519d-3p mimics & % B K
CCNDI 5 A= Y B A 1) 2 0 21 B I 1% (P<0.05) , 1717 %)
CCNDI 78 B #0445 't 2 Wi 1t o B 2521 . WB
for I &5 5 (& 3F) 27, % 4% miR-519d-3p mimics AJ
2 B#IK CCNDI1 [ R IE K- (P<0.05) . FH UL AT %01,
miR-519d-3p 7] 11 4% CCND1 .

2.4 HOTAIR i if #4% miR-519d-3p/CCND1 % F 44
%570 SKBR3 40 it Ttk & 4 5247 A

WB I 25 F (B 4A) {27 , miR-519d-3p mimics
41 CCND1 RIEKFHINCHL & & BFE (P<0.05) , T [A]
2 52 362H (miR-519d-3p mimic+pcHOTAIR L5 JL 2] |
miR-519d-3p mimic+pcCCND1 H:4% 44 | si-HOTAIR+
pcCCND1 3t # 4L 24 ) i CCNDI1 & 15 /K ¥ &
miR-519d-3p mimics ZH & 3 J} /&5 (P<0.05) , H. 5 NC
W% R . CCK-8(E 4B) Fl Transwell (& 4C.
D) K &5 5 5 7R, miR-519d-3p mimics 241 SKBR3 4]
i 14 58 (P<0.05) « 17 28 (P<0.05) FliE % (P<0.05) #%
NC 2H 52 21 55 25 Hf]  T [5] 52 5256 2H o SKBR3 4 ff 1
Bl (P<0.05) +iT # (P<0.05) A1 12 2% (P<0.05) fE 11 %%
miR-519d-3p mimics 44 2 % Fiff, H5 NC A G &
Z5. WBRMZE R (K4E) Bor, 5NCAMLt,
miR-519d-3p mimics 41 E-cadherin 3¢ 1A 7K F- {2 25 % Jin
(3 P<0.05) , N-cadherin £l Vimentin [] & iA /K 7 i 2
FEAIK (35) P<0.05) 5 171 1] 52 5256 1) %% 4 7 E-cadherin 3
15 5 miR-519d-3p mimics 4 {2 3 [% ik (35 P<0.05),
N-cadherin F1 Vimentin [1] 3 18 7K 3 & 25 3% hn (3 P<
0.05), H¥E5NCHTL R EZE .

3 W i

WEFE U9 B, IncRNA 2 5 3 5% 10 22 oz 95 1
KISR0, 5 B i) 40 & IncRNA FGDS5-



+ 556 -

ob R AR 9T Ak A, 2020, 27(5)

AS1 1A B S T IEH M R, % FGDS-AS1 rf )
il 45 L f e 20 B 3 3B RS AR 2%, IR 40 A
T2 IncRNA SPRY4-IT1 7 ¥ 41 i K 15 i £ 34 1
TE AN AR T R IE R, R PR SPRY4-IT Al @ i 5] ik
G157 i T 410 ) 00 4 78 R 0 A B 9 20 [R] B
HOTAIR i 52 5 & Fl N 2885 4 i g 1 40 e 07 1
MR A S0, BFFRPYR I, IncRNA HOTAIR 7£ B
Jeg A LR 41 B 2R IA B, 3 % 78 HOTAIR A {i¢
ot H E 4E B AE . A B 7T K B, HOTAIR fE 7.1
S5 20 i e 4 b ik BB, % HOTAIR Jg a] 411
1l LR A0 B3 5 A2 22 AL BE ) » (R B H0H] EMT

WF FLPUAE B IncRNA H A 4 I 14 5% 4+ £ RNA
(ceRNAS) [ D) B8 , Hd it 5% I (1) miRNA 35 4+ PE 45
A5 miRNA A AR, NS Dy ge . 4,
IncRNA MT1JP A i@ i 4 1] i 7% miRNA-423-3p 1]
T B PN B A A A2 28 e 0 R4 1A A P miR-
519d-3p 1 Ay A 5 HLIE (R 75 15 96 - 99 5L e LRI

A

w

Wt-HOTAIR 5°- CAUUGGGUAGGUAUGCACUUUG- 3
miR-519d-3p 3’- GUGAGAUUUCCCUCCGUGAAAC- 5
Mut-HOTAIR 5’- CAUUGGGUAGGUAUCGUGAAAG- 3

D
Wt-CCNDI 5° -UCAUAUGCAUGUAGUCACUUUA- 3¢
miR-519d-3p 3 -GUGAGAUUJJCCCUCCGUGA:IAC- 5
Mut-CCND1 5’ -UCAUAUGCAUGUAGUGUGAAAA-3"

K = = NC E
> 1.2[ ™= miR-519d-3p
g
o 09 -
0
g £
& 06
Q
2
5 03
=
g 9
Q0
~ Wt Mut

Relative luciferase activity
=]
N

=
[N

=
o
T

o
[

(=)

CCND1 " S

GAPDH A —

. NC
9 miR-519d-3p

HH R K TR, LA T 40 A B R A R B
F) 78 R F54002 . AHF 7t K B HOTAIR 5 miR-519d-3p
554 45 AT 2 ) miR-519d-3p H 223k 7K, AT 5%
W) 2L e £ P PR A= 4 57 D e

T CCND1 i 5] G 8 44 S Ao 5 50 1E 2 Tl iR
HR T 1 Bl R, T COND 2 i A T B A R
R — B, A 2 A RS CDK4 AT CDK6 3
(1) T e 3% 78 G1/S 20 Ji J 3R L 3k T s i e g 4 ff A= 4
I RES P AR 5T R W], miR-519d-3p 42 7] T i
CCNDI1 B IE , Wi 00 1) Lt s 200 Ji 38 1 A= ) o
TN

25 L FriR , HOTAIR RE 8@ i IR M SE e 45 &
miR-519d-3p, (% ik miR-519d-3p [ % i& K F, £
CCNDI1 ik, LU 2 F FL s 4 B9 78 A e 7 . R
W RIS ERZR T HOTAIR 5200 2L IR 40 B AT A9
AT R RINLE], 7L AR PR T R B TR
B R5Y T

NC  si-HOTAIR

Wt Mut

Relative expression of miR-519d-3p

miR-519d-3p 0.8

=
=

Relative value
o o
SIS

S

NC miR-519d-3p

"P<0.05 vs NC group
A: The targeting relationship between HOTAIR and miR-519d-3p predicted by StarBase 2.0; B: Dual-luciferase reporter
gene verified the relationship between HOTAIR and miR-519d-3p; C: The expression of miR-519d-3p after si-HOTAIR
transfection was detected by qPCR; D: StarBase 2.0 predicted the targeting relationship between miR-519d-3p and CCND1;

E: The targeting relationship between miR-519d-3p and CCND1 detected by Dual-luciferase reporter gene;

F: CCND1 expression was detected by WB after transfection of miR-519d-3p mimics
3 HOTAIR 3 #5 miR-519d-3p/CCND1 43 F 4
Fig.3 HOTAIR regulated the molecular axis of miR-519d-3p/CCND1
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