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Long non-coding RNA KTNI1-AS1 affects proliferation, migration and invasion
of non-small cell lung cancer cells by regulating miR-153-3p/NFATS5 axis
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[ Abstract]  Objective To investigate the effect of long non-coding RNA Kinectin 1 antisense RNA 1 (IncRNA
KTN1-AS1) on the proliferation, migration, and invasion of non-small cell lung cancer (NSCLC) cells and its mechanism
of regulating the miR-153-3p/activated T cell nuclear factor 5 ( NFATS5) axis. Methods Real-time quantitative PCR
(qRT-PCR) and Western blot were used to measure KTN1-AS1 and miR-153-3p expression and NFATS5 protein expression
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in NSCLC and adjacent tissues; human normal lung epithelial cells BEAS-2B; and NSCLC cell lines A549, HCC827, and
H1299. A549 cells were divided into a Ct group, si-NC group, si-KTN1-ASI group, mimic NC group, miR-153-3p mimic
group, miR-153-3p mimic+pcDNA group, and miR-153-3p mimic+pcDNA-NFATS group. qRT-PCR was applied to detect

the expressions of KTN1-AS1 and miR-153-3p in cells. CCK-8 assay was applied to detect cell proliferation, and a plate

cloning assay was used to detect the ability of cells to form clones. A scratch-healing assay was applied to detect cell

migration, and a Transwell assay was used to detect cell invasion. Western blot was applied to detect NFATS, CyclinD1,

matrix metalloproteinase (MMP)-2, and MMP-9 protein expression. Dual luciferase was applied to verify the relationships

between KTN1-AS1 and miR-153-3p miR-153-3p, and NFATS. Results

In NSCLC tissues and cells, KTN1-AS1 and

NFATS proteins were expressed at high levels, and miR-153-3p was expressed at low levels. In A549 cells, KTN1-AS1
and NFATS protein expression levels were the highest, and miR-153-3p levels were the lowest (P < 0.05) ; therefore,

A549 cells were selected as the research subject. Compared with the si-NC group, the si-KTN1-AS1 group showed

decreased expression levels of KTN1-AS1 and NFATS protein and increased expression levels of miR-153-3p (P < 0.05).

Compared with the mimic NC group, the miR-153-3p mimic group showed statistically comparable KTN1-AS1 expression

(P >0.05), decreased NFAT5 protein expression, and increased miR-153-3p expression (P < 0.05). Compared with
the miR-153-3p mimic and miR-153-3p mimic + pcDNA groups, the miR-153-3p mimic + pcDNA-NFAT5 group had
statistically comparable expression of KTN1-ASI and miR-153-3p in (P > 0.05) and increased protein expression of
NFATS (P < 0.05). Down-regulation of KTN1-AS1 or up-regulation of miR-153-3p inhibited the proliferation, migration,
invasion, and protein expression of CyclinD1, MMP-2, and MMP-9 in A549 cells. Overexpression of NFATS attenuated

the inhibitory effect of upregulating miR-153-3p on the proliferation, migration, and invasion of A549 cells. KTN1-ASI

targeted the miR-153-3p/NFATS axis. Conclusions

Silencing KTN1-AS1 may inhibit the expression of NFATS5 by

upregulating miR-153-3p, thereby inhibiting the proliferation, migration, and invasion of A549 cells.
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Figure 1 Expression of KIN1-AS1, miR-153-3p and NFATS5 proteins in tissues
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Figure 2 Expression of KIN1-AS1, miR-153-3p and NFATS proteins in cells
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Note. A, Ct group. B, si-NC group. C, si-KTN1-AS1
group. D, mimic NC group. E, miR-153-3p mimic group.

F, miR-153-3p mimic + pcDNA group. G, miR-153-3p
mimic+pcDNA-NFATS group.
Figure 3 Western blot detect NFATS protein

expression in A549 cells
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Table 1 Expression of KIN1-AS1, miR-153-3p and NFATS5 proteins in A549 cells

J34H Groups KTN1-AS1 miR-153-3p NFAT5/GAPDH
Ct 21 Ct group 1. 0020. 00 1. 000. 00 1.420.12
si-NC 4 si-NC group 1.0120. 12 1.02+0.12 1.430. 14
si-KTN1-AS1 £ si-KTN1-AS1 group 0.24+0.02"* 1.94x0.15** 0.44x0.04 "
mimic NC £ mimic NC group 1.02+0. 13 1.03+0. 12 1.44+0. 15
miR-153-3p mimic £{ miR-153-3p mimic group 0.27+0.02 "¢ 2.48+0.16 ¢ 0.52+0.04 "¢
iR-153-3p mimic+pcDNA %
miRt-153-3p mimic+peDNA 41 0. 280. 02 2. 490. 15 0. 530. 05
miR-153-3p mimic+pcDNA group
iR-153-3p mimic+pcDNA-NFATS5 4
- b rmierpe i 0.28+0.03 2.50+0. 17 1.2320. 1194

miR-153-3p mimic+pcDNA-NFATS group

H: 5 Ctdll#, *P < 0.05;5 si-NC 414, #P < 0.05;5 mimic NC 414, P < 0.05; 5 miR-153-3p mimic 41 HLEE, © P < 0.05;5 miR-

153-3p mimic+pcDNA 21 &z, “P < 0. 05,

Note. Compared with Ct group, * P < 0.05. Compared with si-NC group, P < 0.05. Compared with mimic NC group, ¥P < 0.05. Compared with

miR-153-3p mimic group, €p<0.05.

AP < 0.05.

WA Ct 4 ;B si-NC 41 ;C:si-KTN1-AS1 4 ;D : mimic NC 2 ; E: miR-153-3p mimic 2 ; F : miR-153-3p mimic+pcDNA 41 ;G ; miR-153-

3p mimic+pcDNA-NFATS 2,

4 AU AS49 AN LRI I H AR
Note. A, Ct group. B, si-NC group. C, si-KTN1-AS1 group. D, mimic NC group. E, miR-153-3p mimic group. F, miR-153-3p mimic

+pcDNA group. G, miR-153-3p mimic+pcDNA-NFATS group.

Figure 4 Comparison of A549 cell clone formation in each group
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pcDNA 41 (31.17+2.34) H 3, miR-153-3p mimic +
peDNA-NFATS 20 (57. 73+4. 05 ) {2 240 i % H 7+
(P<0.05), LK 6,
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EARIEILR

5 Ct 41, si-NC 41 b %, si-KTN1-AS1 4]
CyclinD1, MMP-2, MMP-9 % 4 £ A FF K (P <
0.05); 5 Ct 4. mimic NC #4 H %, miR-153-3p
mimic 2 CyclinD1 \MMP-2 MMP-9 %5 |1 235441 ( P
< 0.05) ;5 miR-153-3p mimic £ .miR-153-3p mimic
+pcDNA 4 [L %5, miR-153-3p mimic + pcDNA-NFATS
44 CyclinD1 , MMP-2 , MMP-9 & 1 £ ik TFE (P <
0.05), WL 7 Fiz 3,

T2 K AS49 AL OD,, {8 SEREI R HER (wts ,n=6)

Table 2 Comparison of 0D, value and clone formation rate of A549 cells in each group

54 Groups

0D 5 1H OD,5, value

FEETE R (% ) Clone formation rate

Ct 41 Ct group
si-NC 4 si-NC group

si-KTN1-AS1 4 si-KTN1-AS1 group

mimic NC 2 mimic NC group

miR-153-3p mimic £ miR-153-3p mimic group
miR-153-3p mimic+pcDNA £
miR-153-3p mimic+pcDNA group
miR-153-3p mimic+pcDNA-NFATS 41
miR-153-3p mimic+pcDNA-NFATS5 group

0. 87+0. 08 63.85+5. 21
0. 86+0. 08 64.07+5. 11
0.32+0.03** 26.69+2.26"*
0.85+0.07 63.44+5. 17
0.33+0.03 "¢ 27.12+2.08*¢
0.34+0. 03 27.86+2. 16
0.72+0.06°% 52.24+4.58%4

E. 5 CLALH, " P <0.05;5 si-NC 4 A, P < 0.05;5 mimic NC 415, P < 0.05;5 miR-153-3p mimic 21 %, © P < 0.05;5 miR-

153-3p mimic+pcDNA 41 #:, 2P < 0.05,

Note. Compared with Ct group, * P < 0.05. Compared with si-NC group, P < 0.05. Compared with mimic NC group, P < 0.05. Compared with
miR-153-3p mimic group, © P < 0.05. Compared with miR-153-3p mimic+pcDNA group, AP < 0.05.

A Ct 4 ;B :si-NC 41 ;Csi-KTN1-AS1 4 ;D ; mimic NC 41 ; E: miR-153-3p mimic Z1; F:miR-153-3p mimic+pcDNA 4 ; G miR-153-3p mimic+

pcDNA-NFATS 41,

5 54 AS49 TR RE S LR

Note. A, Ct group. B, si-NC group. C, si-KTN1-AS1 group. D, mimic NC group. E, miR-153-3p mimic group. F, miR-153-3p mimic+pcDNA

group. G, miR-153-3p mimic+pcDNA-NFATS group.

Figure 5 Comparison of migration ability of A549 cells in each group
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A Ct41;B:si-NC 41 ;C;si-KTN1-AS1 41 ;D ;: mimic NC 4 ; E: miR-153-3p mimic 41 ; F; miR-153-3p mimic+pcDNA 21 ; G miR-153-3p mimic+

pcDNA-NFATS 41,

6 A4 A549 AN ARAE ST AL
Note. A, Ct group. B, si-NC group. C, si-KTN1-AS1 group. D, mimic NC group. E, miR-153-3p mimic group. F, miR-153-3p mimic+pcDNA

group. G, miR-153-3p mimic+pcDNA-NFATS group.

Figure 6 Comparison of invasive ability of A549 cells in each group

K3 KU A549 4HfiF CyclinD1 MMP-2 Fl MMP-9 2 73X [L# (R2s,n=6)
Table 3 Comparison of CyclinD1, MMP-2 and MMP-9 protein expressions in A549 cells in each group

Y4 Groups CyclinD1/GAPDH MMP-2/GAPDH MMP-9/GAPDH
Ct 41 Ct group 0. 69+0. 07 0.85+0. 07 0.97+0. 08
si-NC £ si-NC group 0. 68+0. 06 0. 8620. 08 0. 96=0. 09
si-KTN1-AS1 # si-KTN1-AS1 group 0.23+0.02** 0.30+0.03** 0.37+0.03**
mimic NC £ mimic NC group 0.70+0. 06 0. 87+0. 08 0.95+0. 08
miR-153-3p mimic 41 miR-153-3p mimic group 0.26+0.01 ¢ 0.3420.03 "¢ 0.36+0.03 "¢
miR-153-3p mimic+pcDNA 4
. 27+0. . 33+0. 02 .350. 02
miR-153-3p mimic+pcDNA group 0.27x0.03 0.3320.0 0.35%0.0
iR-153-3p mimic+pcDNA-NFAT5 4 o
o b merpe 0. 540, 042 0.710. 06 0. 740. 06 *

miR-153-3p mimic+pcDNA-NFATS5 group

W5 Cte e, * P <0.05;5 si-NC A HE, *P < 0.05; 5 mimic NC 414, P < 0.05; 5 miR-153-3p mimic 1 HL#, © P < 0.05; 5 miR-
153-3p mimic+pcDNA 2 FLE:, *P < 0. 05,
Note. Compared with Ct group, * P < 0.05. Compared with si-NC group, *P < 0.05. Compared with mimic NC group, ¥P < 0.05. Compared with
miR-153-3p mimic group, © P < 0.05. Compared with miR-153-3p mimic+pcDNA group, AP < 0.05.

D E F G

A B

CyclinD1

A Ct4l;B:si-NC 41;C.si-KTN1-AS1 41 ;D : mimic NC 41 ; E: miR-153-3p mimic 41 ; F:miR-153-3p mimic+pcDNA 4 ; G ; miR-153-3p mimic+

pcDNA-NFATS 41,

B 7 44 A549 4iffih CyclinD1 MMP-2 Fl MMP-9 %5 1335 Ho A
Note. A, Ct group. B, si-NC group. C, si-KTN1-AS1 group. D, mimic NC group. E, miR-153-3p mimic group. F, miR-153-3p mimic+pcDNA

group. G, miR-153-3p mimic+pcDNA-NFATS group.

Figure 7 Comparison of protein expression of CyclinD1, MMP-2 and MMP-9 in A549 cells in each group

2.7 KTN1-AS1 #8[qi8# miR-153-3p/NFATS5

Starbase M IncRNA KTN1-AS1 5 miR-153-
3p.miR-153-3p 5 NFATS & &0 5, WWE 8, 5
mimic NC F1 KTN1-AST1-WT 3t %% J¢ 4] 1 %, miR-
153-3p mimic il KIN1-AS1-WT $t4% gL 26 (9% 5t &
g PERRAIG (P < 0. 05) ;55 mimic NC 1 KTN1-AS1-
MUT 2L %% Y4 21 1 #¢, miR-153-3p mimic 1 KTN1-

AS1-MUT i Yo 28 5¢ ' 28 il 1 M 0 i 58k (P >
0.05) . 5 mimic NC Fll NFATS-WT £/ YL 2 [h %2
miR-153-3p mimic Fl NFAT5-WT B L4 i 5¢ 1 %
PTG B G (P < 0.05) ;5 mimic NC fil NFATS-
MUT %% 9% 20 [ ¢, miR-153-3p mimic FI NFAT5-
MUT e Yu 28 2 S 3 il i VM2 4k 25 | TS i 3
(P >0.05), %4,
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Figure 8 Starbase predicts the binding sites of IncRNA KTN1-AS1 and miR-153-3p, miR-153-3p and NFATS

T4 FOLRMHGEELLE (5£5,n=6)

Table 4 Comparison of luciferase activities

A5 Groups KTNI-ASI-WT KTN1-AS1-MUT NFATS-WT NFAT5-MUT
mimic NC 1.03+0. 14 1.06x0. 15 1.01+0. 18 1.05+0. 12
miR-153-3p mimic 0.220. 01 1.0420. 16 0. 3620. 02 1.08+0. 14
! 14. 136 0.223 8.791 0.399
P 0. 000 0. 828 0. 000 0. 699
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