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Expression of IncRNA NUPS50-AS1 in esophageal squamous cell carcinoma tissues
and its effect on malignant biological behaviors of Ecal09 cells
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2. Department of Thoracic Surgery, Central Hospital of Handan City, Handan 056001, Hebei, China)

[Abstract] Objective: To investigate the expression of long non-coding RNA NUP50-AS1 (IncRNA NUP50-AS1) in esophageal squa-
mous cell carcinomas (ESCC) tissues and cell lines, and to explore its effect on proliferation, migration and invasion of human esopha-
geal cancer Ecal09 cells. Methods: 49 pairs of ESCC tissues and corresponding para-cancerous tissues obtained from the Biological
Specimen Base of the Fourth Hospital of Hebei Medical University during Jan. 2015 to Jan. 2016 were used in this study. gqRT-PCR
method was applied to detect the expression of NUP50-AS1 in collected tissues samples and five esophageal cancer cell lines (TE1,
TE13, Ecal09, Kysel150 and Kysel70). ShARNAs were transiently transfected into Ecal09 cells to interfere the expression of NUP50-
AS1 gene, and finally, sh2-NUP50-AS1 was used for the following experiments. The effect of NUP50-AS1 gene knockdown on the pro-
liferation of Ecal09 cells was detected by MTS and colony formation assay; the effect of NUP50-AS1 gene knockdown on the migra-
tion of Ecal09 cells was detected by scratch test, and the effect on cell invasion was detected by Transwell assay. Results: The expres-
sion of NUP50-AS1 in ESCC was correlated with the lymphnode metastasis and TNM stage (all P<0.01). The expression of NUP50-
AS1 in ESCC tissues was significantly higher than that in corresponding normal tissues (2.003+0.870 vs 1.000+0.000, P<0.05). The ex-
pression of NUP50-AS1 in five esophageal cancer cell lines was significantly up-regulated (P<0.05), and it had the highest expression
in Ecal09 cell line. After transfection, sh2-NUP50-AS1 had the highest transfection efficiency, and knocking down NUP50-AS1 gene
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significantly inhibited the proliferation, invasion and migration of the Ecal09 cells. Conclusion: The expression of IncRNA NUP50-

AS1 in ESCC tissues was significantly higher than that in the para-cancerous tissues, and correlated with the TNM stage and lym-

phnode metastasis. The down-regulation of NUP50-AS1 inhibited the proliferation, invasion and migration of esophageal cancer cells.

The high expression of NUP50-AS1 gene may be closely related to the occurrence and development of ESCC.
[Key words] long non-coding RNA (IncRNA); NUP50-ASI1; esophageal squamous cell carcinomas (ESCC); Ecal09 cell; bio-

logical behavior
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17 FARAK . K 85 9F 9% i RNA (long non - colding
RNAs, IncRNAD & 5 K J& KT 200 nt I Hk = & H
JR4mA e I RNA 73 1M, WF AR, IncRNA 5
BEEAOKE RE BB ERIFEEVIRR. &
L& A 50-/% X RNAI (nucleoporin 50 antisense RNA
1,NUP50-AS D7 T NFE 444 22q13.31, HAE ESCC
IR Rk S L D REAE [ A AR SR i R WARGE . A
WEFEAE M T IncRNA NUPS0-AS1 76 A\ & % 9 41 i R
S ESCC HA P ) FRIKAEN, 70 M 7 H L 5 B F I
PR i 3 2 8 2 8] 1 5C &, [A] B B2 A shRNA T #1
Ecal09 4 i NUP50-AS1 ) 3RIE , Kl Hoxt Ecal09 41
A A G5 TS DL A AR 28 8 /0 520, 43 B NUP50-
AS1/E ESCC R Az K & i A JH B Ho A 5, B AE N ES-
CC HIFE YR TT H AL SEER KA -
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1.1 et A £ X5

£ % % 40 8 & TE1. TE13. Ecal09. Kysel50 fll
Kysel70 BT A AL K 2% 3 DY 2= e e g T 7 P
Fi 2 BAF LA TRIzol 1 H SBS A ], Wi st il &
JIt F Promega A ], lG 45 MLIE 14 H PAN A ®], RPMI 1640
K723 H Gibeo 23 | , Lipofectamine2000 4 F Thermo
oy ], MTS R 714 H Promega /A 7] , Transwell /N = |
Matrigel 2% H Corning A #
1.2 ARARR

PEHL 20154 1 H %2016 4F 12 AL E R K%
55 DY B Bt AE AR AS B B ESCC F AR B 49 Bl (R —
FER LR DFRA , 4380 58 2 R BT 3 AR B AT AT A
1bI7 o BRI R BB ESCC JR Ak M 2H 41 % BE R &k 4
%% 3~5 em BIAR R 5414, FARYISG AR A —3 5
R S He AT H-E et 5 55— 30 40 78 3 R IR 25K
A\ —80 °CAK IR UKAH TR AT, Fl T-H2HUS RNA. T 4
YUbR A2 H-E Yt , 3t 3 A B 22 0T 3% 5] 52 A
ESCC #4041, Hjw 55 40 4385 oA W i il o [R) s Bt
MU 10 46195 55 2H 2 f¥) cDNA VR4 J5 15 A 40 i 22 34 1)

X HEAH
1.3 qRT-PCR % %242 NUP50-AS1 69 & ik K -F

R4 TRIzol 55 U W -5 20 BRIZ IS RNA, 2 5
PRI A RNA 5 5 i cDNA , F P cDNA AR AR
1T qRT-PCR A T #& Wl NUP50-AS1 f] & &
NUP50-AS1 L3 5|8 F: 57 -GGAATGTGCATGT-
GCTCCCA -3" , Fii# 51 ¥ 8 R: 57 - AGTCCC
AAAGTCGGGACAGT-3", i Bt K/ A 138 bp, J M
%A :95 CHHIAZYE 10 min J5 ,95 CAS1E 15 5,55 C
iB K 30 .72 “CIEAH 30 5,40 NG 5,72 C 3L Ad 7
min. NUP50-AS1 UL GAPDHE NN S, BN FEA
3INE AL WRIERALROGIE T 1A B B E I 2 5 16
WHAE N CtAE , SR FH AT € 875« ACT=CT nys v -
CT w21 » AACT=ACT yn-ACT moapsspans » LA N=222T
7~ H 531 AR 2k &, HHUE o s 4 23U X
THCHEE 55 1 AR A . SEIRE A 3 IR
1.4 M4 F P shRNA. it e 5k B 4% 3

4 %40 %) sShARNA-NUP50-AS1s {1 | i 7% ¥ %
A E BT A R, 73 Al 44 8 sh1-NUP50-AS1(JF 4
GCCTGGACTTTATCCTGAATA). sh2 - NUP50 - AS1
( ¥ %l N GCTGTCTTTGCCTTTCCTACA). sh3 -
NUP50-AS1 ( & %] & GCCATGGGCTTTGCTAGA
ACT) 1 sh4-NUP50-AS1 ( J¥ %1l y ACCCAGCTA-
ATTCAGTGTGTT) , 53 41 LA sh-NC 1E Jy5xf fi . 41 il
R ORE IR T 2 10% FBS [ RPMI 1640 1973 , &
TR 37 °C 5% COL M 25 N RE 7% Fedeni 1 d ik
FAEKIRE R 20 i35 2040 T 6 LR A, R4l Bl
2 70% o4 ik e 4%, B H Lipofectamine 2000
B ek 55 &2 9K 4 45 shRNA-NUPS50-AS1s A sh-
NC # 4t % ESCC 4 iid Ecal09 7, 6 h & 5 3 55 ML i& 1%
FRILAR AL 55 5%, 5595 24 h, I ROLR B BB 5
YR . SRS YN S RNA, A T W 525
YL 4 46 ShARNA-NUP50-AS1s Ji NUP50-AS1 [ ik /K
-, IR BT HE 2R B = 1) shRNA-NUPS0-AS 1 47 )5
S0 Rei5 .
1.5 MTS &4 M F i NUP50-AS1 % i 3} Ecal09 %
o358 78 64 75 v

LA SR 24 h S FHRIEH A 2F T3 10% fig
A= L7 R FR FE v, 1% Ecal09 40K 5 B2 T 96 4L
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B2, FHFL 100 Wl B5FRIESH XN, 7 7E41 i
WiEE 5 0.24.48.72.96 h J& , AL I MTS 55 20
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FE(DME . RS E 6 MRS, LWEE 3K
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fieL 521 T B B9 %5 F
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JE 2 L Fr s 7R b, TR A0 i S R B R 6 FLAK
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RIEN R I TERE, FRHE e R, SCRE S
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MR A 3. LINER 3R,
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st 4m 4% 22 69 %5 v

¥ Matrigel B ¥ Fe 5, Al /N = EE N 50 ul #
P45 1 Matrigel % ,37 CCRUEL I % . 4B S
M55 FR YLK 24 h, AT A6 SR 40 R, G i
B 7R 5 A A I R R AT 2 B O 1< 10%/ml, RRAL
M 200 pl 40 HLER T =0 600 ul 7 20% 2415
M 5e At aRdt . MR 9% 24 h )G HUH/NE ,PBS ¥t 3
o Geta il g , /2= I SRR IR IR A2 5 80 R, il
T L WRRE A, A T s AN B AL BT
PN ER) 4 PR, B % 2 s L T B Y R )
Wratfu 1R 280 . LI E R 3 K.
1.9 %itsgam

K SPSS22.0 G it 2 B A, v B 24 DL vts R
7N P AH [E] EE R SRS REAS e A 3 A AL e A s, 22
2 TH) () P B L R F B R R T 22 90 i, Z NN
9 Ll 5K B SNK-¢ 1656 5 DL P<0.05 8% P<0.01 3R 7n 22
REGFE L

2 # R

2.1 NUP50-AS1 7 ESCC /% 48 8 B A8 /& 4w oL o 4
R

qRT-PCR #6345 5 i 7~ , NUP50-AS1 7E ESCC 41
ZLrh (1) AN 2R I8 B W T 55 2H 2H(2.003+0.870
vs 1.000£0.000, P<0.05, K] 1A);NUP50-AS1 7£ 5tk &

BN R A R IE = B i (P<0.05, B
1B), Ecal09 ZH il () NUP50-AS 1 ik 7K 1 i i » #3111
B Ecal09 2 ffl i) £ m Il NUPS0-AS 1 40 Bk
2.2 NUP50-AS1 /£ ESCC ¥ 8§ & ik B 55 Kk % 32
HEIERY £ B

KA E S5 R I ESCC 441+ NUP50-AS1 #
KK R R TR R AE L 45 B R ESCC 4l 4
[(2.345+0.880) vs (1.674+0.736) ,P<0.01]; £EIII-1V 3}
ESCCHZ v () Kk i T 1 - 11#[(2.491£0.807) vs
(1.667+0.754) , P<0.01], $% {8 15 2 L FEE
I HHEAT Gt 4 B, 4% 4 ESCC H NUP50-ASI 13
LK ZE BTG R () P>0.05). IR 1.

1 NUP50-AS1 7£ ESCC F1HY3R 15 & 5 I 7K R 1R
FHERIXFR (N=49)
Tab.1 The relationship between expression of NUP50-AS1
gene in ESCC tissues and clinicopathologic features of
patients (N=49)

Expression of NUP50-AS1

Feature n Tis F >
Gender 0.220  0.827
Male 34 1.985+0.818
Female 15 2.045+1.007
Age(t/a) 1.152  0.255
<61 19 2.182+0.723
>61 30 1.889+0.945
Lymph node 2.900  0.006
+ 25  1.674+0.0.736
- 24 2.345+0.0.880
Histological grade 0.559  0.576
Well 14 1.951+0.851
Moderate 25 1.927+0.880
Poor 10 2.2644+0.910
TNM stage 3.654  0.001
I+II 29 1.667+0.754
+1v 20 2.491+0.807

2.3 shRNA-NUP50-AS1 %% % f £ % /& @ J2 7
NUP50-AS1 4 ik & T4 20 %
qRT-PCR &1 45 5 (B 2) 557~ , Ecal09 41 ffu % e
Jii sh1-NUP50 - AS1. sh2-NUP50 - AS1. sh3-NUP50-
AS1 1 sh4-NUP50-AS1 ¥ #H % 148 & 4K T sh-NC
24 (0.612£0.095 0.495+0.085. 0.747+£0.063 0.794 +
0.055 vs 0.993+0.007, ¥J P<0.05 8% P<0.01) , H.sh2-
NUP50-AS1 ¥ 4% 44 1 #0200 % dy v, ik A sh2 -
NUP50-AS1 #47 f5 2: T e S5
24  EAKNUPS0-AS1 B 2 49 4) Ecal09 4@ ffL 38 74 A% 7
MTS 7% 6 9 25 3 (B 3) 7, 72296 h i} sh2-
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Fig.1 Expression of NUP50-AS1 in ESCC tissues (A) and esophageal cancer cell lines (B)
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B i Ik NUP50-AS1 J5 7] BA 47 il Ecal09 4H a4 4b
EEETT.
2.6 EAKNUPS0-AS1 ¥ 2 474 Ecal09 @ i 4z % &k 7
Transwell 5256 25 5 (8] 6) {2 7R~ , sh2-NUP50-AS1
L2 Ecal 09 40 A L BT o 2 o N T35 B 110 248
i BAK T sh-NC X IR ZH[(120.70+£4.23) vs (218.00+
18.08) 1>, P<0.05], & B i {IK NUP50-AS1 nJ LA 417 il
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it 5 LSD1 1 EZH2 AH H.AE 1 ##i] CDKN1A (p21) F1 E-
LR s, TR 2B I E- . CFLAR-AST
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& 40t
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Fig. 5 Effect of knocking down NUP50-AS1 on migration of Ecal09 cells
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Fig. 6 Effect of knocking down NUP50-AS1 on invasion of Eca109 cells(x10)
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F HAE ESCC IR Ak i vh R e 3h 1R

M2, WS 7R IncRNA NUP50-AS1 #£ ESCC
AP IR T &, R P E NUPS0-AS1 3R 1A
S0 £ e A M 3 B B R ZERE T, B0 In-
cRNA NUP50-AS1 7] & £E ESCC H & — P JE L[4,
[ IR E 8 S A R I B A SR Bt R R &
BRSO ESCC R IT I HT iR, N
IR R AT PR TR .
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