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Knock-down of long non-coding RNA GK-IT1 inhibits proliferation and promotes

apoptosis in esophageal carcinoma cells
YANG Xin, CHEN Li Department of Cardiothoracic Surgery, the First Affiliated Hospital of Chongqing Medical
University, Chongqing, 400016, China

[ Abstract ]| Objective To investigate the expression of long non-coding (Inc) RNA GK-IT1 in
esophageal squamous cell carcinoma (ESCC) and explore its effect on the proliferation and apoptosis of ESCC
cell lines. Methods Real-time fluorescence quantitative polymerase chain reaction (RT-qPCR) was carried
out to detect the expression of IncRNA GK-IT1 in 27 pairs of ESCC tissues and adjacent normal tissues from
the ESCC patients who had not received chemotherapy yet, and in different ESCC cell lines ( KYSE-150,
KYSE-510, Eca-109, TE-1 and TE-10) and normal human esophageal epithelioid cell line Het-1a,
respectively. After small interference RNA ( siRNA) of GK-IT1 was designed and constructed, and then
transfected into TE-1 and TE-10 cells respectively to knockdown GK-IT1. Plate colony formation assay, EDU
analysis and cell counting kit ( CCK-8) assay were used to determine the proliferation of the cells. Flow

cytometry was employed to detect the variations of apoptosis and cell cycle. Fluorescence in situ hybridization
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(FISH) was used to explore the subcellular localization of GK-IT1, and Western blotting was performed to
verify the expression of cell cycle-related proteins. Results  The expression of GK-IT1 was significantly
higher in the ESCC tissues when compared to para-cancerous tissues ( P<0.000 1). GK-IT1 knockdown cells
were successfully constructed in TE-1 and TE-10 cells, and knock-down of GK-IT1 could significantly inhibit
the proliferation (P<0.01) and increase the apoptotic rate of the cells (P<0.01). The results of FISH assay
indicated that GK-IT1 was mainly distributed in the cytoplasm. Flow cytometry showed that GK-IT1
knockdown induced the cells arrested in G,/S phase. Finally, bioinformatics analysis suggested that GK-IT1
may bind to CDK4/CCND1 protein, and Western blotting results revealed that the expression of CDK4 and
CCND1 was decreased after GK-IT1 knockdown ( P<0.05). Conclusion Knockdown of GK-IT1 can induce

cell cycle arrest, inhibit proliferation and promote apoptosis in ESCC cells. It may be used as a potential

therapeutic target in treatment for ESCC.
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g R RAE o R E IR R TORHAT ESCC FRA IS 4R
H IR B R R 2 AR B 2R 01 2 SRACAN MG B (R i 5
2020-732) ,,

1.1.3 4 Kesig A\ ESCC 4ilJfa bk KYSE-150,
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Input Sequences

Protein: 1.0+ —
MATSRYEPVAEIGVGAYGTVYKARDPHSGHFVALKSVRVPNGGGGGGGLPISTVREVALL
RRLEAFEHPNVVRLMDVCATSRTDREIKVTLVFEHVDQDLRTYLDKAPPPGLPAETIKDL 084
MRQFLRGLDFLHANCIVHRDLKPENILVTSGGTVKLADFGLARIYSYQMALTPVVVTLWY sl
RAPEVLLQSTYATPVDMWSVGCIFAEMFRRKPLFCGNSEADQLGKIFDLIGLPPEDDWPR & 061
B\F/ELPRGAFPPRGPRPVQSWPEMEESGAQLLLEMLTFNPHKRISAFRALQHSYLHKDEG fﬂ 04_' Il

+o
RNA: 02+
UGUUAUGCUUAUCUGACAGAAGGUUUGUUGAUUUCAAGUCACUAGGAACAGUGCCUCCAA ’
AAUUAAAAUUCACUCUCCAACUGAGCAGCACACACUAGCUCAAGGCAAUUAAAUAGACUG
CUUCUUUCCUUCUAGCGGUAGAGUCAGCUCUGUUUGCCUGUCACUGGGCUCAAGGAAUUA 1 2
CAAAGUAUAAAGAGUUACAGUAGCAAUUCCAAAAUACAAAGAGUUACGGCUGGGCAUGGU e
GGCUCACACCUGUAAUCCCACUACUCAGGAGGCUGAAGCAGGAAAAACGCUUGAACCCAG
GAGGCAGAGGUAGCAGUGAGCCAAGAUCACGCCGAGCCGAGAUCAUGCCAUUGUACUCCA
GCCUGGGCAACAAGAGCAAAACUCCAUCUCAAAAAAA

Interaction probabilities

Prediction using RF classifier 0.7
Prediction using SVM classifier 0.96 A B

Input Sequences

Protein:

MEHQLLCCEVETIRRAYPDANLLNDRVLRAMLKAEETCAPSVSYFKCVQKEVLPSMRKIV 1.0 7
ATWMLEVCEEQKCEEEVFPLAMNYLDRFLSLEPVKKSRLQLLGATCMFVASKMKETIPLT
AEKLCIYTDNSIRPEELLQMELLLVNKLKWNLAAMTPHDFIEHFLSKMPEAEENKQIIRK 0.8 1
HAQTFVALCATDVKFISNPPSMVAAGSVVAAVQGLNLRSPNNFLSYYRLTRFLSRVIKCD 3
PDCLRACQEQIEALLESSLRQAQQNMDPKAAEEEEEEEEEVDLACTPTDVRDVDI 9 0.6
RNA: = | _-F-1-
UGUUAUGCUUAUCUGACAGAAGGUUUGUUGAUUUCAAGUCACUAGGAACAGUGCCUCCAA {20.4 1
AAUUAAAAUUCACUCUCCAACUGAGCAGCACACACUAGCUCAAGGCAAUUAAAUAGACUG '
CUUCUUUCCUUCUAGCGGUAGAGUCAGCUCUGUUUGCCUGUCACUGGGCUCAAGGAAUUA 0.2 7
CAAAGUAUAAAGAGUUACAGUAGCAAUUCCAAAAUACAAAGAGUUACGGCUGGGCAUGGU
GGCUCACACCUGUAAUCCCACUACUCAGGAGGCUGAAGCAGGAAAAACGCUUGAACCCAG 0- T
GAGGCAGAGGUAGCAGUGAGCCAAGAUCACGCCGAGCCGAGAUCAUGCCAUUGUACUCCA 1 . 2
GCCUGGGCAACAAGAGCAAAACUCCAUCUCAAAAAAA ik

Interaction probabilities

Prediction using RF classifier 0.7
Prediction using SVM classifier 0.87 C D

A A W42 8 F TN IncGK-IT1 5 CDK4 #9456 Tt a9 K B 5 7] ;B A 412 & F T IncGK-IT1 &5 CDK4 #9454 T4tk eh 48 &
YERMEEC. AWM 8 FTAM IncGK-IT1 &5 CCND1 69 4 A& T et 69 K B 551 ;D A %42 8 F TN IncGK-IT1 &5 CCNDI1 #9 4
AR AR ZAE AR E 1. RF classifier; 2;: SVM classifier

B9 £#MERFMN GK-IT1 5 CDK4 CCND1 HHEL X F

209 3siNc 4l 54 3 si-NC 41
TE-1 TE-10 B si-GK-IT1 41 Ml si-GK-IT1 41
si-NC  si-GK-IT1 si-NC  si-GK-IT1 g 1.5 i
. ; —— ®
CDK4(30x10°)— ™ " K ol s
z z e
11 1 N1 I
CCND1(33x10%)— 2 0.5 95
GAPDH(36x10°) | A—-GG—D |

GAPDH CDK4 CCND1I B GAPDH CDK4 CCND1 C
A:Western blot 2% ;B.TE-1 & & £ % ;C.TE-10 &£ & £k & a: P<0.05,% si-NC 28 b45

10 &K GK-IT1 X} ESCC 4ififf CDK4 ,CCND1 & B RiZERI =M



154

B SRR AR, 2021,43(2)

http : //aammt. tmmu. edu. cn

SR, IncRNA GK-IT1 78388 5 H A9 /E F H 1 i &
TR ABIEFEA8 ] TCGA B0 P, i 18 Hh e 2 8 vh B
AW 22 5280 IncRNA R ] RTFQ-PCR AR i —
LR H IncRNA GK-IT1 7£ ESCC 41 21 Fn 4 fifd 2=
EHITFE . T 25T IneRNA GK-IT1 7£ ESCC
VR IR 2% 6 0 si-NC R si-GK-IT1, SR HI g
JRAKE Ye ) J7 B % Y TE-1, TE-10 408, RTFQ-PCR
SO IS ELE R, si-GK-IT1 2 A%t si-NC 41, IncGK-
IT1 {ER5 KT B W AR . B B D RE S 00 & I,
K IncGK-ITL Ji5 , GE B A ] ESCC 4 iy 3451, I
Rl 1=, CDK4 5 CCNDI 7EMgd i 2 2E L&
JErhEE B CEZEMEM ., HET, AHEH CDK4/6 41
il 70 8 3R T A5 2 & E AR IR, I TIRYT HR +,
HER2 M 389 1 FLAR I %" . CDK4 I CCND1 5 i
T RS2 A A2 1 ek 922 240 i 1) J8) 10 A Ak, DT A2 1 g
2N Y A I g B e QT P BF I
IncRNA SNHG7 A 7] LA 3o #1 #f] CDK4 F1 CCND1
F14) 2 35 3 50200 R0 AT BEL v, 2 7 S 5 00 ) 17 47 i s 2
HUFsEEE . LA, YU 25 42 IncRNA UFCT 5 i
5 RNA 4547 11 HuR Sk if# CDK4 #l CCND1 [y 3%
iR, DTS2 0 235 i 98 A L %) S A A8 A, e 242 0t I
& o ABIFEas P X 20 ASCRS 0 4H A J 1 , J BRA
IncGK-IT1 figff ESCC 41 M FHL ¥ T G, 3, 17 4 42 48 g
G,/S Wl L W2 CDK4 il CCND1 DL A& AT
9% & ¥, 76 8% IncRNA GK-IT1 5, i i QTFQ-
PCR 525 % Bl CDK4/CCND1 mRNA 7K 59445 B 2.
Ak I AE A B 2% 7 B iE IncRNA GK-IT1 5
CDK4/CCND1 SEH B A LG A ReM:. o, 7 ik
IncRNA GK-IT1 J5 , Western blot #4255 i 7 , CDK4/
CCND1 [ FRIBIKF-FEMK . HEN IneGK-IT1 7] G ik
P45 CDK4 ,CCND1 3 A4~ i I AH OC 2 [ T s e ESCC
SRS D, DTS M A MG (R LR R 411
LKA e — 2B 0F 98 . 25 LTk, AR Wi 58 45 S 3 B
IncGK-IT1 7£ ESCC () kA4 R i iR i 8] 17 B 211
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