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Up-regulation of IncRNA HOTTIP promotes the malignant biological behaviors
of lung cancer SPC-A-1 cells through miR-637/KLK4 axis

ZHANG Dongwei', LAN Bing', CAI Shuangqi’, ZHONG lJiajiang', ZOU Jiawei', ZHANG Zhengiang'(1. Department of Respiratory
and Critical Care Medicine, Liuzhou People's Hospital, Liuzhou 545000, Guangxi, China;2. Department of Respiratory and Critical
Care Medicine, the First Affiliated Hospital of Guangxi Medical University, Nanning 530021, Guangxi, China)

[Abstract] Objective: To investigate the effect and mechanism of IncRNA HOTTIP on proliferation, apoptosis and EMT of lung
cancer cells. Methods: The expressions of IncRNA HOTTIP, miR-637 and KLK4 in SPC-A-1, BEAS-2B cells were detected by gPCR.
After siRNA interference with the expression of IncRNA HOTTIP, the proliferation, invasion, apoptosis and EMT of SPC-A-1 cells
were detected by CCK-8, Transwell, flow cytometry, and WB, respectively. The targeting relationship between IncRNA HOTTIP and
miR-637 was analyzed by miRanda software and dual-luciferase reporter gene assay. RNA pull-down assay was used to detect the
adsorption of IncRNA HOTTIP and miR-637, and to detect the effects of IncRNA HOTTIP regulating miR-637 on proliferation,
invasion, apoptosis, and EMT of SPC-A-1 cells. The correlation between miR-637 and KLK4 was analyzed by TargetScan software,
and the interaction between miR-637 and KLK4 was detected by dual-luciferase reporter gene assay. After siRNA interference with the
expression of KLK4, the proliferation, invasion, apoptosis, and EMT of SPC-A-1 cells were detected. After down regulation of IncRNA
HOTTIP and miR-637 expression, the levels of KLK4 mRNA and protein expression were detected by qPCR and WB. Results:
Compared with BEAS-2B cells, the expression of IncRNA HOTTIP in SPC-A-1 cells was significantly up-regulated (P<0.01), the
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expression of miR-637 was down-regulated (P<0.01), the KLK4 expression was up-regulated (P<0.01). Down-regulation of IncRNA

HOTTIP could significantly reduce the proliferation, invasion, and EMT capacity of SPC-A-1 cells, and increase the apoptosis rate

(P<0.01). IncRNA HOTTIP had a targeting relationship with miR-637. Down-regulation of miR-637 expression could significantly

promote the proliferation, invasion and EMT capacity of SPC-A-1 cells, and inhibit the apoptosis rate (P<0.01). miR-637 specifically
bound to KLK4 3'UTR. Down-regulation of KLK4 could significantly inhibit the proliferation, invasion, and EMT capacity of SPC-A-1

cells, and increase the apoptosis rate (P<0.01). Down-regulation of IncRNA HOTTIP could significantly decrease KLK4 expression,

while down-regulation of miR-637 could promote KLK4 expression (P<0.05). Conclusion: Up-regulation of IncRNA HOTTIP

promotes proliferation, invasion, and EMT of lung cancer SPC-A-1 cells through miR-637/KLK4 axis, and inhibits the apoptosis of

cancer cells.

[Key words] IncRNA; homeobox A transcript at the distal tip (HOTTIP); miR-637; kallikrein-related peptidase 4 (KLK4); SPC-A-1

cell; proliferation; epithelial-mesenchymal transition (EMT)
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A: The relative expression of IncRNA HOTTIP was detected by qPCR; B: CCK-8 assay was used to detect the effect of down-regulated
IncRNA HOTTIP on proliferation of SPC-A-1 cells; C: The apoptosis of SPC-A-1 cells was detected by flow cytometry; D: Apoptosis

rate of SPC-A-1 cells; E: The effect of down-regulated IncRNA HOTTIP on EMT-related proteins in SPC-A-1 cells was detected by

WB; F: Relative protein expression was detected by WB; G: The effect of down-regulated IncRNA HOTTIP on invasion of SPC-A-1

cells was detected by Transwell (x200); H: Number of invasive SPC-A-1 cells
1 IncRNA HOTTIP 3% SPC-A-1 ffIA9383E VBT R EMT HX EARIZHZ M
Fig.1 Effects of IncRNA HOTTIP on proliferation, apoptosis, and the expression of EMT-related proteins in SPC-A-1 cells

B 7R, IncRNA HOTTIP WT+miR-637 mimic 41 ) ~ HOTTIP MUT+mimic NC 2 JC & & # 7 (P>0.05,
WOt E WG PE B 3 X T IncRNA HOTTIP WT+ B 2B). 5kt B | 28 48 2 Fil fe X 4% 20 A0 L,
mimic NC 4 (P<0.01, & 2B) , IncRNA HOTTIP  IncRNA HOTTIP WT 4 fE % % fff miR-637 ( P<0.01,
WT+miR-637 mimic ZH i 25 G R B IG5 IncRNA - [ 2C).
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A: Binding sites between IncRNA HOTTIP and miR-637 predicted by miRanda; B: The interaction between IncRNA HOTTIP and
miR-637 was detected by dual-luciferase reporter gene assay; C: RNA pull-down was used to detect the adsorption
between IncRNA HOTTIP and miR-637
B2 IncRNA HOTTIP # miR-637 Z [E] ) #B[5) % &
Fig.2 Targeting relationship between IncRNA HOTTIP and miR-637
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(235 i B 3 m T SPC-A-1 40 il (1.14+£0.38 vs  SZH A% 45 21 (&l 3A) 7% , 55 Inhibitor NC 41 4
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A: CCK-8 assay was used to detect the effect of down-regulated miR-637 on proliferation of SPC-A-1 cells; B: The effect of down-
regulated miR-637 on SPC-A-1 cell apoptosis was detected by flow cytometry; C: Apoptosis rate of SPC-A-1 cells;
D: The effect of down-regulated miR-637 on expression of EMT-related proteins in SPC-A-1 cells was detected by WB;
E: Relative proteins expression; F: Transwell was used to detect the effect of down-regulated miR-637 on invasion of SPC-A-1 cells (x100);
G: Number of invasive SPC-A-1 cells
3 miR-637Xf SPC-A-1 4HfIR91E5E A T K EMT X E A RIAHF I
Fig.3 Effects of miR-637 on proliferation, apoptosis, and expression of EMT-related proteins in SPC-A-1 cells

2.4 IncRNA HOTTIP i# it miR-637 i 4% SPC-A-1 %8
fety ¥ 5 A T 1% & R EMT #t 2

CCK-8 5 % £ ) 45 A (& 4A) .75 , pcDNA-
HOTTIP+Mimic NC £ SPC-A-1 40 5 5 % 1 8. & 75
F pcDNA-3.1 (+) +Mimic NC 4 (P<0.01) , pcDNA-
3.1(+)+miR-637 mimic 41 il g 3 5 76 1 W & (KT
pcDNA-3.1 ( + ) +Mimic NC 4 (P<0.05) , pcDNA-
HOTTIP+miR-637 mimic 20 41 il 38 5 35 1 B & = T
pcDNA-3.1(+)+miR-637 mimic 41 (P<0.05) .
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(P<0.01) , pcDNA-3.1 (+)+miR-637 mimic 2 i Jfl 4
T2 &g 15 (P<0.01) , 5 pcDNA-3.1(+)+miR-637
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JL T2 b 2R R (P<0.05) o
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2l E-cadherin £5 1 £ ik i 1 3 I F+ . N-cadherin 2 [
Feik i FE T % 5 pcDNA-3.1(+)+miR-637 mimic
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ik TR P<0.01) .

Transwell 32546 25 5 (51 4F .G) 278 , pcDNA-
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(+)+Mimic NC 4 , pcDNA-HOTTIP+miR-637 mimic
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637 mimic 21 Y 2¢ 2 B I M W 38T KLK4 WT+
Mimic NC £ (P<0.01) , KLK4 MUT+miR-637 mimic
ZH 1Y 5 Y 2 T 1 5 KLK4 MUT+Mimic NC 2 7 '
F25(P>0.05),
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A: CCK-8 assay was used to detect the effect of IncRNA HOTTIP on proliferation of SPC-A-1 cells through miR-637; B: The
effect of IncRNA HOTTIP on SPC-A-1 cell apoptosis through miR-637 was detected by flow cytometry; C: Apoptosis rate of SPC-
A-1 cells; D: WB was used to detect the effect of IncRNA HOTTIP on expression of EMT-related proteins in SPC-A-1 cells
through miR-637; E: Relative protein expression; F: Number of invasive SPC-A-1 cells; G: Transwell was used to detect the effect
of IncRNA HOTTIP on invasion of SPC-A-1 cells through miR-637 (x100)
[ 4 IncRNA HOTTIP i iF miR-637 #01 SPC-A-1 HIHIEIE 22X OH T R EMT 3 2
Fig.4 Effects of IncRNA HOTTIP on proliferation, invasion, apoptosis, and EMT in SPC-A-1 cells through miR-637
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5'-GCCCAGGAGUCCAGGCCCCCAGC-3'

miR-637
3'-UGCGUCUCGGGCUUUCGGGGGUCA-S'

KLK4 MUT
5'-GCCCAGGAGUCCAGGCUCUCGGC-3'

=]

EE3 Mimics NC
E=3 miR-637 mimic

Relative luciferase activity

@\gﬁ

\LV‘L&

“P<0.01
A: Binding sites between miR-637 and KLK4 mRNA predicted
by TargetScan; B: Dual-luciferase reporter gene assay was used
to detect the interaction between miR-637 and KLK4
5 miR-637 71 KLK4 mRNA Z [ H#8[5 X &
Fig.5 Targeting relationship between miR-637 and
KLK4 mRNA
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A: CCK-8 assay was used to detect the effect of down-regulated KLK4 on proliferation of SPC-A-1 cells;
B: The effect of down-regulated KLK4 on SPC-A-1 cell apoptosis was detected by flow cytometry; C: Apoptosis rate of SPC-A-1 cells;
D: The effect of down-regulated KLK4 on expression of EMT-related proteins in SPC-A-1 cells was detected by WB;
E: Relative protein expression; F: Number of invasive SPC-A-1 cells;
G: Transwell was used to detect the effect of miR-637 on invasion of SPC-A-1 cells through KLK4 (x200)
BEl6 KLK43XfSPC-A-141MHE5E 22 AT R EMT #2200
Fig.6 Effects of KLK4 on proliferation, invasion, apoptosis, and EMT of SPC-A-1 cells
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A: The effect of IncRNA HOTTIP on KLK4 expression through
miR-637 was detected by WB; B: Relative expression of
KLK4 protein
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Fig.7 IncRNA HOTTIP affected KLK4 expression
through miR-637
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