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LncRNA LUCATI1 #{ i) miR-502-5p %7 AR ¥ fig
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"I EARERRA  Td s S RAE R, # N 45000370 & 5 AR E AP 2 S A FRON
450003

BAEAEE . K9, Email : liyongming005195@163. com

(HE] BH WFRKEEIE%5TS RNA (LocRNA) filidi A OCH 5 7= 4 1 (LUCATI) 48 [5] 3¢ /N RNA (miR) -
502-5p X AL I 5 BE 0 938 ( RB) Al 3 246 TR IR 2202, 73k W4R 2019 4F 5 ) % 2021 48 1 HTE
48 S IRBLBE BE A 12 AT ER BRI BR AR 19 27 6] RB 85 19 RB A1 ZUREA , IE %5 WL I B 21 267 4 (12 1] B R i
24057 BIIR Bk ZE 45 8 1 IR R 27 30 05 6 5 A R B 00) B E [F] 076 0 m 48 Sz IR B e AT IR 3K 47 B AR 1y 27 441
B, SRR 96 E B PCR /| LncRNA LUCATI 1 miR-502-5p 7& RB 414 40 Z& ( Y-79 \WERI-Rb-1,
HXO-RB44) e N B | Bz 40 is (ARPE-19) f By 35, ¥ RB 4 e Y-79 434 % B 20 ./ T4 RNA (si) -
LncRNA LUCAT1 £ . si-%} B8 (con) 2 . pcDNA #f . pcDNA-LncRNA LUCATI £ . miR-con 4 . miR-502-5p 4 .
si-LncRNA LUCATI + anti-miR-con 21 #1 si-LncRNA LUCATI + anti-miR-502-5p 41, 4 5 % Ye 4 B i %0 . SR
Western blot 24 il MMP2 F1 MMP9 45 [ 3K 5 5% T 40 M o+ 20l 700 G 8 12 4r ) 400 if 3 26 1% 7 5 2R I o B 0B o <
T A 00 200 i 4 2 68 0 5 3R ] Transwell S 36 6 I 240 i 5T 4% R 22 B8 ) o SR TR Ol 22 16 41 45 52 o 0 552 1 90l
E it PCR B 1E LncRNA LUCATI X} miR-502-5p Y4B A4 . %8R RB 4141+ LncRNA LUCATI %Kik
HEoh 2. 7320. 34, B B @ T IE 3 DU R B4 20AY 1,000, 15; miR-502-5p 33k 0.42+0. 06, B 5 A% T 1E % 9
B ZH 47 1. 00£0. 13, 2% B34 Gl 22 2 X (1=24.190,21. 049, # P<0.001), A RB 4iffg & Y-79 WERI-
Rb-1 il HXO-RB44 H1 LncRNA LUCATI % ik 7k 8] & & F ARPE-19 41 i, miR-502-5p 3 ik 7K 5% W] X F
ARPE-19 4lififi , 25 534 G124 & X (3 P<0.05) ., si-LncRNA LUCATI1 41 LncRNA LUCATI ik &, MMP2,
MMP9 45 AR XS ik i, WO BE (A) (8, A0S 4 I F A= 2880 B IR S B sl b, 2 R A St B X
(¥ P<0.05), miR-502-5p 20 miR-502-5p F ik & & T miR-con 4, MMP2 MMP9 & [ #H %t 3 ik &, 41 fl 7% 51
A, AR R TR R B KR A F miR-con 41, 22 S A G2 8 X (1=20.274 14. 884 14,181 ,12. 692,
17.749,20. 889, 21.913, ¥ P<0.001), si-LncRNA LUCAT1 + anti-miR-502-5p £ miR-502-5p 3 ik & {§ F
si-LncRNA LUCATI+anti-miR-con £ , MMP2 MMP9 45 [ A0 XJ 35 &, 40 M6 75 A B, A M3 A4 T % 224K
BT si-LncRNA LUCATI + anti-miR-con 21, 25 7 ¥ F 48 1 % 2 X (¢ = 14.097,15.839,15. 757, 11. 860,
16.235.16. 565 .16. 487,35 P<0.001) , %5 LncRNA LUCATI-§ A % H 45 Ye 5] miR-502-5p 41 40 % 3% 3% 2 i 1%
PE(EAE F miR-con 4, % % H G it 2 & X (t=16.379, P<0.001), pcDNA-LncRNA LUCATI1 41 LncRNA
LUCATI1 3235 7 & F pcDNA 4, miR-502-5p 253k & fIL F pcDNA 41 ,si-LncRNA LUCATI 21 LncRNA LUCATI 3%
K EART si-con ZH, miR-502-5p £k & & F si-con 4, 2R W HEGEITFE X (Y P<0.05), i Wil
LncRNA LUCATI 3% 353 3 8 ] 94 miR-502-5p A 855 A RB 40 jg 093 2 G2 R 2868 0T .
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Effect of LncRNA LUCAT1 targeting miR-502-5p on the biological behavior of human retinoblastoma cells
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[ Abstract] Objective To investigate the effects of long noncoding RNA (LncRNA) lung cancer associated
transcript 1 ( LUCAT1) targeting microRNA (miR)-502-5p on the proliferation, migration and invasion of human

retinoblastoma (RB) cells.  Methods RB tissue samples were collected from 27 RB patients who underwent
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eyeball enucleation in Henan Eye Hospital from May 2019 to January 2021. Another 27 normal retinal tissue
specimens were collected from 12 patients with eyeball rupture,7 with eyeball atrophy,and 8 with eyeball penetrating
injury combined with pigment film incarceration who underwent the eyeball enucleation in Henan Eye Hospital during
the same period. The expressions of LncRNA LUCATI and miR-502-5p in RB tissues,cell lines ( Y-79, WERI-Rb-1,
HXo0-RB44) and human retinal epithelial cells (ARPE-19) were detected by real-time quantitative PCR. Y-79 RB
cell was divided into control group, small interfering RNA ('si)-LncRNA LUCATI group, si-control ( con) group,
pecDNA group,pcDNA-LncRNA LUCAT1 group, miR-con group, miR-502-5p group, si-LncRNA LUCATI +anti-miR-
con group and si-LncRNA LUCATI + anti-miR-502-5p group, and cells in different groups were transfected with
corresponding reagents. The expressions of MMP2 and MMP9 proteins were detected by Western blot. Cell
proliferation activity was assayed by cell counting kit 8. Cell proliferation capability was detected by colony formation
assay. Cell migration and invasion ability were determined by Transwell assay. The targeting regulation of LncRNA
LUCATI1 against miR-502-5p was confirmed by dual luciferase reporter assay and real-time quantitative PCR. The
study protocol was approved by the Ethics Committee of Henan Eye Hospital ( No. HNEECKY-2021[ 32]). Written
Results LncRNA LUCATI expression level in RB
tissue was 2.73 +0.34, which was significantly higher than 1.00 £ 0. 15 in normal retinal tissue (¢ = 24.190,

informed consent was obtained from guardians of subjects.

P<0.001). The miR-502-5p expression level in RB tissues was 0.42 + 0.06, which was significantly lower than
1.00+0. 13 in normal retinal tissue (¢=21.049,P<0.001). LncRNA LUCATI expression level was significantly
higher and the miR-502-5p expression level was significantly lower in human RB cell lines Y-79, WERI-Rb-1 and
HXO-RB44 than those in ARPE-19 cells, with statistically significant differences (all at P<0.05). The LncRNA
LUCAT1 expression, the relative expressions of MMP2 and MMP9 proteins, the absorbance (A) value, and the
number of proliferated , migrating and invading Y-79 cells in si-LncRNA LUCATI group were significantly reduced in
comparison with control group, and the differences were statistically significant (all at P<0.05). The miR-502-5p
expression level was higher,and the relative expression levels of MMP2 and MMP9 A value,as well as the number of
proliferated , migrating and invading Y-79 cells were lower in miR-502-5p group than in miR-con group, showing
statistically significant differences (1=20.274,14.884,14.181,12.692,17.749,20.889,21.913;all at P<0.001).
The miR-502-5p expression level was lower and the relative expression levels of MMP2 and MMP9,A value as well as
the number of proliferated , migrating and invading Y-79 cells were higher in si-LncRNA LUCAT]1 +anti-miR-502-5p
group than in si-LncRNA LUCATI + anti-miR-con group, showing statistically significant differences (¢ = 14.097,
15.839,15.757,11. 860, 16. 235, 16. 565, 16. 487 ; all at P<0.001). When co-transfected with LncRNA LUCATI1-
wild type,the relative luciferase activity of miR-502-5p group was lower than that of miR-con group,and the difference
was statistically significant (£=16.379,P<0.001). The LncRNA LUCATI expression level was higher and the miR-
502-5p expression level was lower in pcDNA-LncRNA LUCATI group than in pcDNA group, and the differences were
statistically significant ( both at P<0.05). The LncRNA LUCATI1 expression level was lower and the miR-502-5p
expression level was higher in si-LncRNA LUCATI group than in si-con group,and the differences were statistically
significant ( both at P<0.05). Conclusions  Inhibition of LncRNA LUCATI can attenuate the proliferation,
migration and invasion ability of human RB cells by the targeting up-regulation of miR-502-5p.

[Key words] Retinoblastoma; miR-502-5p; Proliferation; Migration; Invasion; RNA, long noncoding;
Lung cancer associated transcript 1
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P [ £ 200 i 7 ( retinoblastoma, RB) i JL 2 % WL
0 AR T S, B R A T B 2 B 5 R
PN B e AL 7%, 7 e LA ), B S S A A
F i PR A B IR BRI BR AR Ak 227 ¥ O T v
JEICEERFE IR 7 % RB G IT 7 1% W AF 7 — & 1A
BB PIR ST i T B S ) AR A RSO/ B
TR AR Z BT A o KR 4 S RNA
(long noncoding RNA, LncRNA ) & — 28 K FF i i 200
AR AT R 0 R T M RNA L ] 38 S W B £/ RNA

(microRNA ,miRNA) & 45 ¥ mRNA ik, 2 5B
TEH AR ZE L2 . LncRNA E 78 2 Fl R b v AR
YT R R BUR bR 0 AR 41200 LneRNA il
SEAH 2 5 5572 ) 1 (lung cancer associated transcript 1,
LUCATI)Z 5 80, LncRNA LUCATI & 35 M iE
B MAEAFWIBZE AL o LncRNA LUCATY 3 3 4
6] miR-5702 {2 7 [ 968 200 JH0 15 A= L 200 JH o 300 0 e A e 7%
DL K el /0 A B g T, A HE = B M L R R )
JECRB AN b A R 40 M 2R AT O AR AL, R



SO IR B 2L Ak 2023 4FE 4 HES 41 4555 4 ] Chin J Exp Ophthalmol, April 2023, Vol. 41,No. 4 - 323 -

LncRNA LUCATIL 7€ RB o1 [y 22 35 AR 45 1/ F 9E A 0
Ko miR-502-5p & —Fh g A7, BF 5 40 miR-502-
Sp AT A P FL AR 98 A0 M ST R T, I R A
HLE T, miR-502-5p W] 3@ o 8 1a) GINS2 11 il 98 41 i i)
RN TR AR RN EWE BT
77, miR-502-5p J& LncRNA LUCATI ¥ 3 7€ 8 5.
M, A HBF 9 5 76 1 B LncRNA LUCATI1 1 miR-502-5p
TEN RB 40 5 A GF 7% F0 42 2 b AR L IR
LncRNA LUCATI1 Fl miR-502-5p [ [7] 3% & , & RB 1
136 7 S (1T 1 #E Ao

1 #R5FH*
1.1 #F
1.1.1 RB 040 4>k ¥ i dE 2019 48 5 A &

2021 4 1 A w48 S IR BE B2 B i 12 01 47 IR 2R A B
AW 27 7] RB 51 RB 44, o 5 15 f, &
12 4] 4R 0 6 N A ~7 %R 1 (3.881.02) %, fir A
e PR AR AR 35 75 0 P DR v VRIRAF o I 1L I JIEE 2 21
P AT (7] 39 7E ) R AR S IR R B2 B AT R IR R R 1
27 ), O IR Bk A FR A 12 o), IR BR 25 4 f
7 {51, R R 5 T A A AR TR R 8 ], 22
A6 5 1E S by 1F L R B2 25 55 1S ], 2 12 ) 5 AR R
OMH~8 % ,F1(4.021.13) %, 5 RB B 4F I IL
BERIGIT 7 E X (1=0.478,P=0.635) . Pifii§i
AL R B Z A E T I BUR AR T R IT o AR E
FEA A L IR B BE B A 3 22 5t 23 oF AL o [ At S
= HNEECKY-2021(32) ], B4 A4LEE L I 40 A 14 %
BAEFZE . N RB 41 & Y-79, WERI-Rb-1,
HXO-RBA4 1 J A BRI €2 2 1 g 41 (human retinal
pigment epithelial cells, ARPE-19) ¥l B 3£ [ # # {#
9 H > o

11,2 F 20 A& PrimerScript % % 3¢ 12 )
& miRNA ¢DNA & ik # & .SYBR green Premix Ex
Taq II (K j% Takara 20 ®]); ¥ #1 & TeG — 4t
(ab205718) . S E X i 4 )8 B [ M 2 ( matrix
metalloproteinase-2, MMP2) £ 7¢ [& 3 {4 ( ab97779) . %
U MMP9 % v [ 9t 1A (ab38898) U B WLz &E A
(B-actin) Z 5L FEHLIA (ab115777) 40 11 B0l 7] & 8
(cell counting kit-8, CCK-8) ( 3£ [# Abcam /3] ) ; /N T
P RNA (small interfering RNA, si)-LncRNA LUCATI
si-Xf B ( control ,con) .,pcDNA-LncRNA LUCATI1 ,pcDNA |
miR-con , miR-502-5p 4} {&) #. anti-miR-con , anti-miR-
502-5p H I R Ml A AR (B e W E AW A HD) .
Transwell /N (J6 AL JE BEAE 9N &) ) 3 ABI 7500 %6 )¢

1 PCR {¥ (3£ E ABI /A 7)) ; VARIOSKAN FLASH £
YIEmE 5 I (22 [E Thermo Fisher Scientific /3 ] ) ; 3 B
HLUKAE L EDRE UK (AL s — A RHCA IR A W)) .
1.2 FHi:

1.2.1 #iMed%3E  Y-79, WERI-Rb-1, HXO-RB44 |
ARPE-19 20 il 75 & 14 43 % 10% Jif 4 L3 19 RPMI-
1640 B 3r S 1 3% B IR A5 1F 0 37 C & IR TR L
5% CO, MWL, iy 40 M 55 77 2= 85% Rl , R4 H1 g
HA AL R

1.2.2  SZEF9E 6 0 PCR B A6 I 2H 28 70 41 i &
LncRNA LUCATI ,miR-502-5p ik K Trizol iz
PEHURB 421 4 i 5 LA R TE 8 0 X 41 21 . ARPE-19
410 K9 B RNA. SRS PrimerScript i 5 5% i 7 £
miRNA ¢DNA & AR5 & 45 54 i LncRNA I miRNA
i) ¢cDNA, X SYBR green Premix Ex Taq [ ¥F473C
ok 6 & 1 PCR, LncRNA LUCATI IE [ 5| %) % %) .
5-ACCAGCTGTCCCTCAGTGTTCT-3", )z [a] 5| ¥ )7 %1
5-AGGCCTTTATCCTCGGGTTGCCT-3"; GAPDH JF |a] 5|
Y4 :5-GTCAACGATTTGGTCTGTATT-3", I [ 5| 4
%% :5-AGTCTTCTGGGTGGCAGTAT-3"; U6 iF [ 5| ¥
%4 :5-CTCGCTTCGGCAGCACA-3", Iz [a] 5| ¥ ¢ 41| .
5-AACGCTTCACGAATTTGCGT-3"; miR-502-5p 1F [1] 5|
Y4 :5-CGGGCATCCTTGCTATCTG-3", I [a] 5| ¥
51 :5-CAGCCACAAAAGAGCACAAT-3", e &4 H
42 °C 30 min;95 C 10 min;95 C 20 s.60 °C 30 s.72 C
30 s, 4k 40 AfEFF. GAPDH 35 LncRNA LUCATI 2 |
U6y miR-502-5p P %, SR A 2 ik 5 H 3 A
LEROE ST g

1.2.3 S50 dl  HEXTEON Y-79 4L 5x10° A/ 4L
Fefh =z 24 fLAR b 3G 97, T JC T 3 5% i B siRNA
miRNA = pecDNA ; [w] I F TG Il 7 55 7 56 7 B i i 1Y
Lipofectamine 2000 ; % ifit it '8 5 min J&5 , K¢ b A i B
RA, R E 20 min, ¥ EIRIRSWINA 70%fl &
9 Y-79 difig b, B 9 6 h S S O LG B R R, B
YA 48 h, R SEmf % 2 B PCR LK LnecRNA
LUCAT1 5 miR-502-5p 7K - 5 fiF # il 25 i 2 8 R
R A 7 i SE A% R BUBTURLAS [ 3 g % BRZH | si-LncRNA
LUCAT1 4 . si-con £, pcDNA £, pcDNA-LncRNA
LUCATI 4. miR-con # . miR-502-5p 4. si-LncRNA
LUCATI +anti-miR-con 2 flI si-LncRNA LUCAT]1 +anti-
miR-502-5p 4 ,

1.2.4 Western blot I ] MMP2 1 MMP9 & 4 %
KOFERAL Y-79 iR A RIPA X FI4R BB R H
BCA JE A6 & &, & Wb 28 1 J5 i ] SDS-PAGE #4773
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B FeEN 2 PVDF 5, i 70 50 5% N Wik 514 2 h,
WM& T M OB ) MMP2 (12 2 500 # B ) . MMP9
(1:1000 # &) A1 B-actin(1:1 000) — P EHRIHTH
2 h,TBST A 3 W BEE T —Hr (1:3 000 7 B ) %=
JIFEF 1 h, TBST YRR 3 Uk, T3 38 AL Ak 27 il h) b
O GER . R Tmage] BF 40 M1 88 B 4540 K B A, 11
% MMP2 Fl MMP9 #I%} B-actin [ J% B {8 DA 32 75 H 1Y
HERIBKF,
1.2.5 CCK-8 LK Y-79 40 1% 11 $ 4541 Y-79
AL 5x10° A/ FLEFh % 96 FLAR 15 97 24 h, Yl
GRS 85% , [ fLINA 10 pl CCK-8 {55 2 h, f#
FHEGHRAXAE 450 nm Z0 W 5 W2 5% B2 (absorbance, A) {H
VLR s 4TS 77
1.2.6 sBEJESSCIAI Y-79 4l s AEme 1 ¥
F Y79 41 LA 5x10° A/ L3R & 6 FLiR B 3R,
FEfR 2 d 4 1, BRI I RIR AT LA A iR sE v . B
PR IR BEIREh 22 MR VR 3 IR, LA B 4% 2 R
T [ 7€ 20 min, 57 5 3 40 0. 1% 45 i 5 44 4 10 min,
T N WEETITAA IR THEGE T 50 20 i AR VR
1.2.7 Transwell SCEGAG I Y-79 41 ffd (1 1 5% F1 12 22 g
I3 R TC LG 55 77 W B A Y-T9 4, 5 B
2.5x10° AN 4Hfig/ml, B 200 wl 40 29 .500 wl 5 i
B FE R LA & Transwell 22 H F  F#EE, %
I 24 h J5, ARG, T 4% 2 5 T [ 2
20 min, FiE 10 0. 1% 45 f S5 0L 6, BB T FEAL %
$E 5 > 100 1500 B 17 40 5, D2 i g1 24 R
INREIERERE ST o R 2B E B HL 50 Wl i B A 56 o i
FA Transwell 368 b #2155 5746 0 5 2 56 o0 i Bk
[ )5 & Y, FLAR 20 B8 5 2 M 8 S 35— 3.
1.2.8  BUHOL R B4l & 92 5 %0 iiE LncRNA LUCATI
FI miR-502-5p #[a] 3¢ 22 AR 4§ LncBase Predicted v. 2
T 25 5% LncRNA LUCAT1 B A= #9 (wild type, WT)
FZE 75 /I (mutant type, MT) 3] 43 5 72 [ 2| pmirGLO
PG ZR AR, 1 4 45 201K LncRNA LUCATI-WT
F1 LncRNA LUCAT1-MUT, ff Lipofectamine 2000
HHAR ST 5 miR-502-5p B4 . miR-con &A% YL 5]
Y-79 4. R Gk )a 48 h At M G B il A A I
TR 0 D 5 AR 25 't 2R Tl G M
1.3 Geitorik

K HI SPSS 20. 0 G it 3k AT e it o b
TORHEE 4 Kolmogorov-Smirnov K 56 i 55 2 1E &5 4317,
DL xs R 2 LIRS 4R BR 10 25 5 FL AR Rl ST AR A
b R 5 22 2 [R) S A 25 S U ACR TS R 2R 25 43, T A
FeBk AT LSD-1 K4 . P<0. 05 22 5 A Giit e X

2 #R

2.1 A RB 41 ZUA1IE & 9 ™ B 41 21 LncRNA
LUCATI1 1 miR-502-5p ik L #%

RB 41419 LncRNA LUCATI AH %} 3 ik & B &5 &5
TR AL ZH 2, miR-502-5p AH XT3k i B R AR T
TEH AL A 2, 22 R i it L (1=24.190,
21.049,# P<0.001) (£ 1),

2.2 A RB 41 Jfd & F1 ARPE-19 41 Jify b LncRNA
LUCATI1 1 miR-502-5p A%} 22 ik & FL 8%

A RB 4 i & Y-79, WERI-Rb-1, HXO-RB44 #I
ARPE-19 4 g LncRNA LUCATI1 1 miR-502-5p #f %t
TR E ORI, ZR AR EE L (F=143.729,
151. 088, P<0.001) , H: 1 Y-79 WERI-Rb-1 1 HXO-
RB44 11 LncRNA LUCATI1 %} 235 5 8] &% &5 T ARPE-
19 411 g, miR-502-5p #H %f 2 ik 7 B B AKX T ARPE-19 41
i, 22 R A G E R L () P<0.05) (£ 2),

*1 ARBALHMEEMMEALS LncRNA LUCAT1

#0 miR-502-5p #H3f R LB L (x£5)
Table 1 Comparison of the relative expression of LncRNA
LUCATI1 and miR-502-5p between human RB tissue

and normal retinal tissue (xs)

e BEA 4R LncRNA LUCATI miR-502-5p
TEH R T 20 27 27 1.00+0. 15 1.00+0. 13
RB 414 27 2.73£0. 34 0. 42x0. 06
¢ 24.190 21.049
P <0. 001 <0.001

T (s FEA 1 a%0)  RB. BLI AR 4 I s LncRNA ; K 15 4 9
RNA;LUCATI . fifi i A G 4% 5% 7 4 13 miR: /)y RNA

Note: ( Independent samples ¢-test)  RB: retinoblastoma; LncRNA ; long
noncoding  RNA; LUCATI: lung cancer associated transcript 1; miR:

microRNA

%2 A RBZiZF1 ARPE-19 4/ &t LncRNA LUCATI1

#1 miR-502-5p A3t KL B LB (x+s)
Table 2 Comparison of the relative expression of LncRNA
LUCAT1 and miR-502-5p among human RB cell lines

and ARPE-19 cell (xz=s)

9 i BEAR  LneRNA LUCATI miR-502-5p
ARPE-19 9 1. 00=0. 10 1.00=0. 11
Y-79 9 2.36+0. 17" 0. 41+0. 03"
WERI-Rb-1 9 2.0320. 14* 0. 48+0. 04*
HXO-RB44 9 1.83+0. 16" 0. 53x0. 05
F A 143.729 151. 088

P <0.001 <0.001

YE: 153 ARPE-19 [LER " P<0. 05 (FlA % Ji %2 /1 7. LD fade) RB:
L B 20 LS 5 ARPE-19 - AL R0 B €838 1 12 2010 5 LneRNA - < S 1 2
i RNA ; LUCATI : fifi Jig AH & 5% 52 7= 9 1;miR 3 /)y RNA

Note ; Compared with ARPE-19,"P<0.05 ( One-way ANOVA,LSD-¢ test)
RB: retinoblastoma; ARPE-19; human retinal pigment epithelial cells;
LncRNA :long noncoding RNA ; LUCATI ; lung cancer associated transcript
1 ;miR : microRNA
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si-con 41

si-LncRNA LUCAT1 41

2.3 1l LncRNA LUCATI 535 J5 4 41 40 Ma 3% A= +F 3o

IR 221545 S MMP2 MMP9 2 [ K3k L AL

5 %P4 %, si-LncRNA LUCATI 4H Y-79 44 i
W B = 2R b, MMP2 Fl MMPY 45 3k
KA R IR 55, X B 4H | si-con 4H A1 si-LncRNA

LUCAT1 41 Y-79 41}l LncRNA LUCATI 4f X} % & &, f§ L Nk e PG
MMP2 \MMP9 % 1 A 3 35 B, 40 M0 3% J1 A (4, 400 2 R A
Wik GE R 154 K R P B 2 SR 4 e R X ) A e
(F =128.878 . 118.453 131.299  105. 505, 154. 836, : AL %w’:‘ﬁ'&“
163.717,180.209, ¥ P < 0.001), H 1 si-LncRNA E ﬁ%%ﬁ ."i‘.;'ﬁ:_} it
= el Lt S O

4 kR e
LUCATI 4 LncRNA LUCATI #H %} 3& 3% &, MMP2 | % LncRNA LUCATI %4 A RE 0 Y.79 4 557

MMPO & A X ik &, 4 9E g A {6, AR R i BEOBM A TUEEMR S EAL B, si-LncRNA LUCATI
" o - AT Y-79 A0 M4 VA RCE IR > B 2 ML IE B R R 2R SE I (4 A 5 X
(=t el L s s L S = e
*Z \{iﬁﬂi@XTﬁﬁéﬂig%ﬁﬂﬁﬂ a%#y’}ﬁé}ﬁ‘d‘%JE\ 200, H7 R =200 wm) 15 %f B4 H 4%, si-LncRNA LUCATI 41 Y-79 41
X(HP<0.05) ([ 1,2,%3)., WUAT 8 PR BRI si/h T RNA; cons XF 1 5 LncRNA &
o o 6 JE 9713 RNA S LUCATI Wi e 5 7= 1
2.4 I8 miR-502-5p J5 45 4H 4 3 2R TR R Figure 1  Effects of inhibiting LncRNA LUCAT1 on the
7’14%;}:!5:4 1;/]*‘& MMP2 MMP9 E IJ:—I i“%ﬁ Hﬁiﬁf proliferation , migration and invasion in Y-79 human RB cells A:
A ) = Clone formation assay There were fewer proliferated Y-79 cells in si-
5 miR-con 2ﬂ [:K ﬁ B mlR-502-5p éﬂ Y-79 élﬂ H@ i LncRNA LUCATI group than in control group B :Migration and invasion
> (=% 2 ok 2 A /L N assay ( Crystal violet X200, bar=200 pwm) There were fewer migrating
E QL:E*g \{Xiﬁﬁ%iﬁm// , MMP2 Al MMP9 E IJ:_I %ji and invading Y-79 cells in si-LncRNA LUCAT1 group than in control
K [ 12 N > -5 miR-con % 2, miR- - group si:small interfering RNA ; con: control; LncRNA : long noncoding
A R iR R I, 502
v 3 :lung cancer associated transcri
5p el mlR-502-5p *HX{“%@%%% . MMP2 _MMP9 ﬁ RNA ; LUCATI ;lung cancer associated transcript 1
FUAO ik B A6 0 A i, A 3 A4 i B IR 7R e Z 3
B, 2 A G B L (1=20.274 14, 884 MVP2 O S —
14.181.12. 692 17.749 .20. 889 .21. 913, #] P<0. 001)
(E3.4.%4) MMPO § W S S—

2.5 LncRNA LUCATI #[a] miR-502-5p ik
LncBase Predicted v. 2 il 2] LncRNA LUCATI1
Fl miR-502-5p FE7E 45 & 7 5 (B 5), 5 LncRNA

2 #04%) LncRNA LUCAT1 %i%/5 A RB 40 f Y-79 &8 MMP2
MMP9 EEFRIEEKE 5 XA 4K, si-LncRNA LUCATI 41

LUCAT1-WT 4t &% Y4 g | miR-502-5p 20 #H % 9% )¢ 2 [ MMP2 il MMP9 2 1435 4 S0 E WS 12 %4 B8 4152 si-con 4153
) . o A TN si-LncRNA LUCAT1 41 MMP . 3 /5 42 J& 4 [ i 5 B-actin : B-JJL 31 2 4
i lﬁ fﬁ {EE T miR-con éﬂ, z 5 ﬁ % ﬁ‘ R X Figure 2 Electrophoretogram of MMP2 and MMPY protein
(t=16.379,P<0.001) ; 5 LncRNA LUCAT1-MUT #L%% expressions after inhibiting LncRNA LUCATI1 in Y-79 human RB

5 . . i N cells The MMP2 and MMPO protein expression bands were weakened in
Yt , miR-502-5p 2 Fl miR-con 41 #H X} 2¢ ¢ &K i 1% ) P b )
si-LncRNA LUCATI group than in control group 1:control group;?2:si-

ﬁtlﬁ i’i % jE‘I'i ﬂEA 2)26 i+ '?L’ T%:\ X ( t=0.446 , P=0.662 ) con group;3:si-LncRNA LUCAT1 group MMP ; matrix metalloproteinase

%3 0% LncRNA LUCATI RIZE & AAME L B MEEIBHRK MMP2 MMPY & 5 RiE LR (xxs5)

Table 3 Comparison of the proliferation, migration and invasion indexes, MMP2 and MMP9 protein expressions
in Y-79 human RB cells after inhibiting LncRNA LUCATI1 among different groups (xzs)

1) by [MCRNA LUCATL - MMP2 HH MMP9 % 1 ML H f{mﬂﬂ%% %Hiﬂ@iﬁz %Hiﬂ’@@%
X R X REE MXREE AfH B () ok (4) ok (1)

X B4 9 1..00+0. 09 0.89+0. 08 0.76+0.07  1.13+0.11 134.12+10.14 243.35+19.43  173.24x15.94

si-con £ 9 0.96+0. 10 0. 87+0. 09 0.75+£0.07  1.12£0.10  131.11£10.36 241.02+16.03  178.18+13.61

si-LncRNA LUCATI 4 9 0.45+0.04"  0.42+0.04"  0.36x0.03"  0.59+0.05" 68.69+ 5.27" 127.11x 9.68"  78.06+ 6.15"

F A 128.878 118. 453 131.299 105. 505 154. 836 163.717 180. 209

P {H <0.001 <0.001 <0. 001 <0.001 <0. 001 <0. 001 <0.001

T 5 XE B L AL, P<0. 05 (B[R 5 7 2243 1, LSD-¢ A 32 ) LneRNA K HEE 5 5 RNA s LUCATL : Jifi s AH S S 7= 15 MMP . 6 [t 45 J 26 11 g 5
A ssi: /N T3 RNA; con: Xof FR
Note ; Compared with respective control group,“P<0.05 ( One-way ANOVA,LSD-z test) LncRNA ;long noncoding RNA ; LUCATI ; lung cancer associated

transcript 1 ; MMP ; matrix metalloproteinase ;A : absorbance ; si:small interfering RNA ; con : control
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miR-con 4]

miR-502-5p 41

i)
B
B
5
=
=
i) ;
ﬁ ’ : :
I .
j‘é . :v"‘wJA“
\ v L
BN a1 O

3 @ %% miR-502-5p 3f A RB 40l Y-79 £ THMEBEMNZ
W ALERETE LS Rk miR-502-5p Ji5 40 i A v R >

B 2 A 8 M 4R 28 S 0 (45 R 55 X 200, A7 R =200 pm)  id ik
miR-502-5p J5 41 ML T % AR ZZECE 2> miR: /) RNA;con: %) 1
Figure 3 Effects of miR-502-5p overexpression on the
proliferation , migration and invasion in Y-79 human RB cells A
Clone formation assay Proliferation of Y-79 human RB cells was reduced
after miR-502-5p overexpression B: Migration and invasion assay
( Crystal violet X 200, bar = 200 wm)  The number of migrating and
invading cells was decreased after miR-502-5p overexpression miR;

microRNA ; con ; control

(#5), pcDNA 4. pcDNA-LncRNA LUCAT1 4.,
si-con £ fl si-LncRNA LUCAT1 4 LncRNA LUCAT1 F1
miR-502-5p A %F 3k 5 SR LA E R A Gt R R
X (F=522.585.404.827,}] P<0.001) , H rh pcDNA-

LncRNA LUCAT1 4 LncRNA LUCAT1 #H X} 3% ik & &

T peDNA 41, miR-502-5p Hi%f % ik 5 E T peDNA 41,
si-LncRNA LUCATI £ LncRNA LUCATI1 #H %} 5 &

ik T si-con #H ,miR-502-5p FH %} & ik & & T si-con 4,
A G E L () P<0.05) (£ 6),
2.6 ] LncRNA LUCATI 1 miR-502-5p ik )5 4%
A0 HG A TR R4 22 48 bR S MMP2 MMP9 2 | 5%
ik H A

5 si-LncRNA LUCATI1 + anti-miR-con 2 [ %%,
si-LncRNA LUCATI +anti-miR-502-5p 2H Y-79 4 Jifg 3%
AT R R AR W] B 1S £, MMP2 FI MMPO &
AL H T B eR . si-LncRNA LUCAT1 +
anti-miR-502-5p 41 miR-502-5p #f % % ik & (€ T si-
LncRNA LUCATI + anti-miR-con 2, MMP2 , MMP9 &
A XS 3K 1, A0 L0 ) A A, A0S A TR 1R 2R
¥ E T si-LncRNA LUCATI1 +anti-miR-con 4 , 2% %
WA &% Z X (t=14.097, 15.839, 15.757,
11.860, 16.235, 16.565, 16.487, #] P<0.001 )
(K6,7,%7),

1 2
T . S—
wire A S—
B-actin

B 4 E%ix miR-502-5p 5 A RB #4048 Y-79 f# MMP2 MMP9 &
BRIZBEKE 15 miR-502-5p J§ MMP2 F1 MMP9 % [ % ik 4
HHHS 1:miR-con 41;2:miR-502-5p 41 MMP . % i 48 % 14 i

Figure 4 Electrophoretogram of MMP2 and MMP9 protein with
miR-502-5p overexpression in Y-79 human RB cells
bands of MMP2 and MMP9 were weakened after miR-502-5p
MMP . matrix

The protein

1: miR-con group;2:miR-502-5p group

overexpression

metalloproteinase

F 4 FRiE miR-502-5p FEAAMEE FEBNEEIBHRK MMP2 MMP9 & 5 RiE L& (x25)

Table 4 Comparison of the proliferation, migration and invasion indexes, MMP2 and MMP9 protein expressions in Y-79 cells

after miR-502-5p overexpression (x=s)

5 FEACRE miR-502-5p MMP2 MMP9 AfE MR L () AT (A1) AR RS (1)
miR-con 4] 9 1.00£0.09  0.86+0.07  0.74x0.07 1.13=0.10 128.239.76 239.1117. 83 173.36+13.29
miR-502-5p 41 9 2.36+0.18  0.46£0.04  0.38+0.03  0.65+0.05 63.05+5. 11 105.45+ 7.11 69.28+ 5.14
Xl 20.274 14. 884 14. 181 12. 692 17.749 20. 889 21.913

P <0.001 <0.001 <0.001 <0.001 <0. 001 <0.001 <0.001

T (ML REAS ¢ 45 )

Note : (Independent samples ¢-test)

miR: /]y RNA; MMP - 36 57 4 8 25 R 5 A - RO 5 con 2 X R

miR ; microRNA ; MMP : matrix metalloproteinase ;A ; absorbance ; con ; control
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[LncRNA LUCAT1-WT 5'..UUACAAGUGUUUCGUUUCC-—UAGCAAGGAG.. 3'|

LTI
T T — -CGU--GGGUCUAUCGUUCCUA...5'|

[anRNJ\ LUCAT1-MUT 5'... UUACAAGUGUUUCGUUUCC-—--CUUGUCAAGG... 3'|

5 LncRNA LUCAT1 #1 miR-502-5p & &5 AWM= E
LncRNA: K BEIE G ity RNA;LUCATL : fifi fi AH 5C sk 7y 15 WT B A=
B miR {3/ RNA; MUT 58748 7Y

Figure 5 Schematic diagram of the predicted binding sites of
LncRNA LUCATI1 and miR-502-5p LncRNA :long noncoding RNA;
LUCATI: lung cancer associated transcript 1; WT: wild type; miR:
microRNA ; MUT ; mutant type

RS5 FABEMEARBEEMEELLR (xss)

Table 5 Comparison of relative luciferase activity

between two groups (xzxs)

AH X 5 O R I M (E
20 5 FEA LncRNA LncRNA
LUCATI-WT LUCAT1-MUT

miR-con 21 9 1.00+0. 10 1.00+0. 09
miR-502-5p 4] 9 0.43+0.03 1.02+0. 10

¢l 16.379 0. 446

P <0. 001 0. 662

o (FHSZFEAS ¢ #5535 )  LncRNA K4 JE 4 5 RNA; LUCATI : Jili 5 A

KEGF Y 1 WT B AR MUT : 8748 B s miR : f3f /)y RNA 5 con: Xof if
LncRNA': long noncoding RNA;
LUCATI :lung cancer associated transcript 1; WT: wild type; MUT : mutant

Note: ( Independent samples t-test)

type ;miR : microRNA ; con : control

% 6 &%H LncRNA LUCATI1 $1 miR-502-5p Ri& = Eb %5 (xs)
Table 6 Comparison of LncRNA LUCAT1 and

miR-502-5p expressions among four groups (x:s)

415 BEAR B LnecRNA LUCATI miR-502-5p
peDNA 20 9 1.000. 10 1.00+0. 08
pcDNA-LncRNA LUCATI 4] 9 2.35+0. 16" 0.4120. 04"
si-con 4] 9 1.02+0. 09 0.98+0. 09
si-LncRNA LUCATI 4 9 0. 46=0. 03" 2.11+0.17"
F {H 522.585 404. 827
P <0. 001 <0.001

VE 5 peDNA 41 L2, P<0.05; 5 si-con 41 L4, " P<0. 05 (¥ [H % 5
ZE50 M, LSD-t #5245 )  LncRNA: K GEIEZii% RNA ; LUCATL . fifi i A 5C %
SEEY) 1 miR /N RNA ;siz /N T3 RNA ; con : X IR

Note ;: Compared with respective pcDNA group, “P<0. 05; compared with
respective si-con group, "P<0.05 ( One-way ANOVA, LSD-t test)
LncRNA ;long noncoding RNA; LUCATI ; lung cancer associated transcript

1;miR : microRNA ;si:small interfering RNA ; con; control

si-LncRNA LUCAT1+

si-LncRNA LUCATI1+
anti-miR-502-5p 41

anti-miR-con 4

si-LncRNA LUCAT1+
anti-miR-502-5p 41

si-LncRNA LUCAT1+

anti-miR-con 2

B 6
£ IBRMEENEME A TEEMRELE 5 si-LncRNA LUCATI+
anti-miR-con 41 [, %% , si-LncRNA LUCATI +anti-miR-502-5p 41 Y-79 4
MO AEBCE I 2 B AR FR 2R 5L (45 58 X200, 4R R =
200 pm) 5 si-LncRNA LUCATI1+anti-miR-con 4] [ %%, si-LncRNA
LUCATI +anti-miR-502-5p £ Y-79 41 i iT B Fl {5 B 5 &
T4t RNA; LncRNA ; K 5% 3E 4 £ RNA ; LUCATL : Jiti i K O 5% 5 72 )
1;con: X} g

Figure 6 Effects of inhibiting miR-502-5p and LncRNA LUCAT1
A ; Clone

siz /P

on proliferation, migration and invasion in Y-79 cells
formation assay There were more proliferated Y-79 cells in si-LncRNA
LUCAT1+ anti-miR-502-5p group than in si-LncRNA LUCATI + anti-
miR-con group B:Migration and invasion assay ( Crystal violet X200,
bar=200 pwm)
si-LncRNA LUCATI + anti-miR-502-5p group than in si-LncRNA
si;small interfering RNA ; LncRNA ; long

There were more migrating and invading Y-79 cells in

LUCAT1+anti-miR-con group
noncoding RNA; LUCATI ; lung cancer associated transcript 1; con:

control

£ 7 % LncRNA LUCAT1 1 miR-502-5p Ri& /5 &AM £ EB B EIRIZR MMP2 MMPY & A R ik Lb 5 (x£s)
Table 7 Comparison of the proliferation, migration and invasion indexes, MMP2 and MMP9 protein expressions

in Y-79 cells after inhibiting LncRNA LUCAT1 and miR-502-5p between two groups (xzs)

n MMP2 (1 MMPO KR4I S o0 g AT 22
a5 A miR-502-5p o e e g e
WS M AR Al WH(CR) KRR RO
si-LncRNA LUCATI+anti-miR-con % 9 1.00+0. 11 0.41+£0.04 0.38+0.03 0.58+0. 05 66.06+5. 18 124.22+ 9.71  76.32% 6.25
si-LncRNA LUCATI+anti-miR-502-5p 41 9 0.45+0.04 0.93+0.09 0.78+0.07 1.02+£0. 10 125.38+9.66  244.16+19.43 153.37+12.55
i 14. 097 15. 839 15.757 11. 860 16. 235 16. 565 16. 487
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

T (ML ¢« K )
¥ 1;con: X i
Note : ( Independent samples ¢-test)

RNA;LUCATI1 :lung cancer associated transcript 1 ;con: control

miR: /)y RNA ; MMP « 3 5 6 J& 35 1 85 A - IROGBE 5 si: /D T4 RNA; LneRNA - [ BE AR 4 % RNA ; LUCAT - fiti i Af 56 % ¢ 7

miR ; microRNA ; MMP ; matrix metalloproteinase; A ; absorbance; si: small interfering RNA ; LncRNA ; long noncoding
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B 7 # 4%l LncRNA LUCAT1 #1 miR-502-5p %35 j5 A RB 44 ffn
Y-79 8 MMP2 MMPY9 E A RILHEKE 5 si-LncRNA LUCATI1 +
anti-miR-con 4] [ %, si-LncRNA LUCATI + anti-miR-502-5p 41 MMP2
1 MMPO 25 [ ik & 8 3  1; si-LncRNA LUCATI + anti-miR-con
2l ;2:si-LncRNA LUCATI1 +anti-miR-502-5p 41 MMP . 3£ i 4 J& 2 1
Figure 7 Electrophoretogram of MMP2 and MMP9Y protein after
inhibiting miR-502-5p and LncRNA LUCATI1 in Y-79 human RB
cells The protein bands of MMP2 and MMP9 were stronger in si-LncRNA
LUCATI + anti-miR-502-5p than in si-LncRNA LUCATI + anti-miR-con
group 1: si-LncRNA LUCATI1 + anti-miR-con group; 2: si-LncRNA
LUCATI1+anti-miR-502-5p group MMP ; matrix metalloproteinase

3 Wit

LncRNA 7E42 #E sl 406 RB (9 30F & % 78 07 1 & #5
B EEAEH W5 HGE & KF 9 LncRNA HETH 5 RB
FEE I TNM S ) WL 22 450 ik 4 it R 0 A 6
LncRNA ADPGK-AS # [ miR-623 {23 RB 40 Jifg 1 A |
TR MEZE" . LncRNA NKILA f1 MALATI 7£ RB
35 F A, i$ 235 LneRNA NKILA fil MALATI B4 it
RB 41 a8 T, 410 8 40 i 4 K. SR T, LncRNA £
RB it i Ve H R 58 BB . LncRNA LUCATI 7
R B s O B9 | DR B v R Ak 1S 0 , X o A 2 R L
B i (S R N /i 1 4 I ZE (AR )
(Y-79 . WERI-Rb-1, HX0O-RB44) # LncRNA LUCATI
FKik W E LM, #/8 LncRNA LUCATI &R B S
5 RB i, wHFRILEFHRRM Y-79 41 M 17 3)
AEIN ZE , 45 R B n Ml LncRNA LUCATIL 35 35 n] 4 ]
Y-79 41 Jf 0% 7 R MK A= T RS TR 22 RE 1. MMP2
F1 MMPO & MMP B Ji5 il , JHC AT 3 il ik i I 0 400 i A1
ST, A BRI R R T AR BESE R
LncRNA LUCATI1 %35 0] F J8 MMP2 f1 MMP9 % [ %
ik UESEAR ] LncRNA LUCATIT W] 41 RB 44 il 5% % .
Z I 5T —EF W] LncRNA LUCAT1 335 b vl {e i
LA 40 M PEEAR T, R4 LncRNA LUCATI %
TR i R e A S A0 A B4 R AR TR RN AT
R X sk B LneRNA LUCATI £ RB
1 B0 2R

A W5 1E miR-502-5p 7E 2 Fp S B g b B
2 TR DA, H T aE g ) B0 S R R A T
BOAAR-1 e Sk - SPL, I 25 10 4 B i 40 R 9 1R 28 L 7%
BRI Y AN b, miR-502-5p 5 1 4 A%
R U A6 02 30 SUTH AL 1 3 30K 590 7 5 0 i i it 252
73 — B FE 7R , miR-502-5p Ji i /5 LBk 6 3K
IR 25 B R 2 OB % % AT R L i Ah, miR-
502-5p ATAE A cire_0000735 [T 4 55 2 5 98 45 % e
TR . ARWFSE B, RB 4140 40 (Y-79 \WERI-
Rb-1 HXO-RB44) tff miR-502-5p % ik i E R A%, 5 %
ik miR-502-5p W @404 MMP2 F1 MMP9 7& (4 %14, 3F
FEAR Y-79 4 36 77 K 20 w3 AE i B RR 28 68 U L iF
S miR-502-5p 7 RB W i /E . 33335 LncRNA
LUCATIL J5 Y-79 4 i h miR-502-5p 3 ik R AIG, 417 4l
LncRNA LUCAT1 J5 miR-502-5p 3 ik 7t &, iF 3£
LncRNA LUCAT1 %t miR-502-5p 4 f 98 #8578 .
LncRNA LUCATI %F miRNA F 5 B4 J J2 HC A 2% o
RETIT M #4 5, A WF 5T ik i LncRNA LUCATI #E 3L
g g i BOE AE 4 9 5 R 5 miR-181a-5p
miR-134-5p ik %" . A BF5EIE 5% miR-502-5p
J& LncRNA LUCATI p% B 4 %0 &, H # ] LncRNA
LUCATI ik Fflid 33k miR-502-5p 7 RB (1) Hi J 1
FH—2, #2 78 LncRNA LUCATI1 W] 8 # ] miR-502-5p
P RB IR . HE— 4 407 %, 0 miR-502-5p %
K250 55 LncRNA LUCAT1 Xf Y-79 40 jfn 4= ¥ 47 M
(304 VE T, 3F 52 LneRNA LUCAT1/miR-502-5p i i
1€ RB gt p e 8 — @ fEH . 4R, ¥ & LncRNA
1 miRNA {8 #3816 2 2%, LncRNA LUCAT1 F i J&
A AEAEH A A9 miRNA  miR-502-5p fi% T 7§ 5 L 2 A
RE 15 5 8 A A e ik — 2 09T

B AR5 45 R R W] LncRNA LUCATI i@
JL#E ) 8 miR-502-5p KA BEME I H A RB 4 Jifd 1Y 3%
R ARZE, Kb, #m #06 LncRNA LUCAT1/
miR-502-5p &2 7F RBiAIr h A HEE L.
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