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Effect of down-regulating CASC9 expression on proliferation, migration
and invasion in esophageal squamous cell carcinoma

LI Qian-gian, TANG Mao-lin,ZHAO Shi-sheng, HU Wei-min
( Department of Immunology, School of Basic Medicine and Forensic Medicine, North Sichuan Medical College, Nanchong 637000, Si-
chuan , China)

[ Abstract] Objective:To investigate the effect of CASC9 on proliferation, migration and invasion in esophageal squamous cell
carcinoma ( ESCC). Methods:The CASC9 mRNA expression of three kinds of ESCC cell lines were detected by RT-qPCR. The expres-
sion of CASC9 was inhibited by si-CASC9 technology in Ecal09 and Kysel50 cell-lines, silencing efficiency of si-CASC9 detected by
RT-qPCR. The proliferation activity of NC group and si-CASC9 group was detected by CCKS8. The cell migration ability of NC group and
si-CASC9 group was detected by wound healing assay. The cell invasion ability of NC group and si-CASC9 group was detected by Tran-
swell. RT-qPCR and Western blot were used to detect the mRNA and protein expression of RhoA. Results; The expression levels of
CASC9 in three esophageal squamous cell carcinoma cell lines (Ecal09,TE-1,and Kysel50) were statistically significant (P <0.05).
Ecal09 and Kysel50 had higher expression. After interfering the expression of CASC9 ,the proliferation, migration, and invasion abilities
of Ecal09 and Kysel50 cells decreased (P <0.05) ,the mRNA and protein expression of RhoA were upregulated (P <0.05). Conclu-
sion ; Interfering the expression of CASC9 can inhibit the proliferation, migration, and invasion ability of Ecal09 and Kysel50 cells,
which may be related to regulating the expression of RhoA.

[ Key words] Esophageal squamous cell carcinoma; CASC9 ; RhoA ; Proliferation ; Migration

ARG — N AERI T R . BRBrrI4e cRNA 5 s il 25 11 AH 56 P Bl #ok i &2 a9 3R,
RGBS BUR AE A G AE T R A ARG (IR T B S e SRR R WL s A% 2K |
ANRIEA 2 AR R W R A, R E PR AR AE R 5 e i e A A 1 AR RS IR
JEH RN AR AL X R 38 RT3 E @ A T o K8k N N TEINC-A& oy i e NG L i P S
IF 25 85 4% B 4% 12 (long noncoding ribonucleic acid, In- BT /R FHY . H AT B & P I 5 R vk
cRNA) 3T 1 £ 4F 3 I 988 BIF 58 B9 35 R, 358 43 In- F1 9 ( cancer susceptibility candidate 9, CASC9) 5 [

BB : W4 mMat R R B H (19SXHZ0344) 3 )I| b BE 2= B BHIF & R 3k 4: 5 H (CBY15-A-YB18)
EHEB N ZEH (1988 - ), &, Wi+, Y, E-mail:429776016@ qq. com
BRAEE: MR, WL, %42, E-mail: wmhu2002@ 163. com



P R & P RS | B S

868 2023 47 H

JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Jul. 2023

YN RN N RN RN R N
R K B T 2 UG B AT AR B IR A
FEIARIT CASCO XfAH G4 7 RAS [A] PR W i b1 A
(RAS homolog family member A, RhoA) ) 3 1A I 4%
500, S ik — 20 T B4 R A AL T 90 JEL K, ]
Ml RI2 W R 9T U A W R B0 B O 2 e A
Ly

| MRS

1.1 ##

NEE 95 40 & Ecal09 \TE-1,Kysel50 Ity H
Fh R R e i R s SR ) DR R 2R Y s A0 % . RPMI
1640 #5525 (Gibeo) 5 i 4= 1L TE (MUK ) ; o g i iz
ML H 3 H (FAF-BSA, Sigma ) s RNA 2 U 7 &
SV Total RNA Isolation System ( Promega ) ; 3% ¥% 5% i
# & (Perfect Real Time) \%¢ 5t & PCR ] & (K
HEELEY T A B2 ) ; Lipofectamine 2000 ( In-
vitrogen 23 H] ) 5 S BT A\ RhoA 2 3¢ B i 14 ( Protein-
tech 24 %] ) ; RIPA | BCA 2 [ ¥k B I 2 i 57 & . ECL
e Bt & (B Raw) . 19l BigA T
A=) TR R WG R, H Al 50 1y g 101 R
Ui [EL
1.2 A&
L.2.1 zifg =9 E¥ 24 M TCCA ¥dsErh T
AR AE  JREL CASCO A5 B, 40 7 5 a4
Hh CASCY 7 ESCC i 414 i 55 LAV HLIE i LA )
Fik 2z, (1 TCGA ¥4 i# 17 CASCO 5 RhoA
AT ARG G AT , AR OC R ] Pearson K5
1.2.2 ¥ % Ecal09 TE-1 Kysel50 4 il &
G I T & 10% g 4= 1% 100 U/mL F & & G Al
100 U/mL & % % £ RPMI 1640 55 3% i b, & T
37 °C 5% CO, B A P AR R 5
1.2.3 RT-qPCR #: Ml si-CASCY & I %k % & K&
RhoA ) mRNA % 3£ K -F  si-CASCY fy I ¥ 7 H 4l
i R AR A E A, 8 5'-GCCU-
GUGAUAGCAGAACAATT-3', FH 1 % B& ( negative
control, NC ) J# %] & 5'-UUCUUCGAACGUGU-
CACGUTT-3", Ht CASCO & K3k 4i Ltk £ F0 T 6 £L
B (2 x 107 A~/FL) , Yk H 40 Ml @l A B 35 50% i,
LipofectamineTM 2000 1 b %% Yu ik 57, B NC F si-
CASCO At 5% 4 Ecal09 1 Kysel50 ZHJig, 55 5% 48 h
Je PEHCE RNA . S 5f )5 2k H RT-qPCR £l CASC9
FIL LA RhoA ) mRNA RiIKAKF. WLk 1,
1.2.4  CCK8 Il 2 i 7% M JBOW $0A: 1 300 20 i
THAL IR, #8796 £L#R (10 000 4~/fL) , ¥ H

4 fil A BE 55 50% B, NC il si-CASCO [} B # e
Ecal09 #l Kysel50 41, & fLIE 4 E AL, & T4
FER PSR 0 T Y5 0.24 48 72 h #4210 wL/fL
JA CCK-8 VW, IR 5] B M G 9% 2 h S e 1
PO R 450 nm P KT WG E . SR 4 d
Ja AR . LR EE 3 K,

%1 RT-qPCR 3|45 %!

KM Fr 51

F 5'-AGCAGCAAATGTGTCCATC-3’
CACS9 70
R 5'-CAGACAGCAGCAAAGCAAT-3’

7K E (bp)

F 5'"-TGAGGATTTGGAAAGGGTGT-3’
HPRT 18
R 5'-GAGCACACAGAGGGCTACAA-3’

F 5'-GAAGAGGCTGGACTCGGATT-3"
RhoA 8
? R 5'-AGCAAGCATGTCTTTCCACA-3’

1.2.5 @ X 8 Bl iRy e 12 FLAR T
FRICT 4% B2 B X 804 K 1 19 Kysel50 4 g LA
2.5 x 10" A/fLuk FEH M A 12 LA, 24 h J5 H
100 WLIC B #E 3k 76 B F 90 45 ic 5 2 XK, B R 2% oh
ERVEV (PBS) Y Yk UK, B E BB IS Sk 0 h
H XK v B, B JE K NC R si-CASCO B B 7% Yy
Ecal09 fil Kysel50 400, 53 5 T4 Y J5 24 h 48 h
YA SRR A B 00, Image J B4R 0 B RDR AT &
Hort, SCR A 3 Uk, AR A U AR B O oy A S
LA
1.2.6 iz & %% ¥ NC Al si-CASCO Bt i} #%
Yt Ecal09 F Kysel50 Ziffl, 54 Y 48 h J5 14 k4 vk
YRANML, & 0. 1% BSA (1) 1640 15 37 W 7 4% 40 i %% &
A1 10° A/mL L 100 L/ L 32 B F 8 I 5 1
Traswell |12, F & hE 2R, B FRM % 24 h,
[ J5 45 f s g 5 THECR IR, SER B R 3 K,
1.2.7 Western blot ¥ si-CASC9 2 F NC 41
Ecal09 20 Jitd ki %% 4 72 h J5 4R 40 M, 328 0 R
F B R E ST BCA R MBI o B AR PR 4b
)5 SDS-PAGE ik 73 B (534l 40 g SRR AL,
T8 %2 PVDF (15 V,23 min) , 5% BG4 05 %
TE P 2 h, —40(1: 1 000)4 CHEARIEF K, 5t
(1:1000) ZE &I & 60 min, ECL fk2% & )t 8 5, H
Image J [E115 53 BT 30 44 647 5548 5347 o
1.3 Sit=ESH

K H SPSS 16. 0 #AF#EAT G 1143 Fr o 1 %k
PA(x %) 7N, 4L 1) A 0l U2 ¢ G 300 5 56 0 et
DI R A L U R 505 i H B B D [ n
(%) )2 I LB i A ST REAR x° K s, P <
0.05 WEFHGIT¥E L,



FAEE, 5 K CASCO ek Xt £ 4 B i 40 I 38 i 3 B A= 2R 9 52 I

869

2 #R

2.1 RT-qPCR %7l 3 Fh & S 65 E MA#Eh CASCO
MIRIEKFR si-CASCO BT B =&

FIFIK £ TCGA £ 45 8545 50 4 v CASCO %
AR 4E TR, 45 5L B R ESCA fil ESCC 4H 41
SAAL HIRIEE TIEW AL, L2 “2 1Lk 3 fl i
W AN bR P CASCO ik B, Kysel50 2 ik i 5
B, TE-1 iy F6 356 BEAG . 3 41 bR ) CASCY 2%
KKFEEG TR (P <0.05), #kH Kysel50

Hl Ecal09 Ttk 4 i 2 #F 17 J5 SL 50 90 o Ik ) 5
Kysel50 Fl Ecal09 W PRAH LS , 2¢ 50 & & PCR kil
NC 21 il si-CASC9 41 CASCO M X F£iktE, 5
NC 2 b4, si-CASCO ZHH CASCO ik N, i
R 2Z S A G FE (P <0.05), W1,
2.2 LB CASCY9 3t Ecal09 #1 Kysel50 SE#
A9 % i

Kysel50 Fll Ecal09 #i il & si-CASC9 £ %1l JK
G AT A 24 ) 48 h /T NC 4, 22 A 5t
FEX(P<0.05), WK 2,

7

ab
Be

A = B C

+

£ 67 *

& - 2.5 1.5 - NC 4]
E" . E i‘ 50 o i =3 si-Csi 4
< ® # 1.0

A = 157 =

® o2 z z

= G~ =

z £ 1.0 = N

o~ o o 0.5 - .

g 0 7 7

N =< 0.57 =

QO o (&)

z UL = o0 m r—‘

S O % ) 0.0 s T .

U &R N
& IR\ > IS
,g/ o @% @9 Q)Q
1 CASCO EARBEALTMMAMKPHRIE

A. TCGA & 8§ F& 445 % F ESCA #= ESCC 2828 P CASCO 8 & ik K-F #P<0.05, 5 £ 4 20k 4% ;B. CASCY £ A ESCC % e % P

09 F KL, *P<0.05,5 Ecal09 14 ;C. RT-gPCR # Ecal09 #» Kysel50 2 i CASCY #935L% 2 % ,*P<0.05,5 NC 4483k,

A KYSE150
) NC 4 si-CASC9 41
0 h
24 h
48 h
B Ecal09

si-CASC9 41

Zire

2 B Si-CASCI 57

1.0 = NC 4

= =si-CASC 4
¥ 0.8

= 0.6

&

& 041

=

0.2+

o
(=}
I

= NC 4
s = si-CASC 4
o
jmy
8
=
=
24 h 48 h
AR TR B

A. 3% % si-CASC9 24 B 48 h J5 Kysel50 2 it o4 i 45 4 /) o RIR A& @ AR AR 547 B B, 4% 4 si-CASC9 24 & 48 h J& Ecal09
M ey AR A AR RS T RAERSHTE, *P<0.05,5 NC 4k,



S e Ay T Y e

870 2023 7 A

JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Jul. 2023

-

2.3 LBt CASCY 3f Ecal09 #0 Kysel50 £H B {2 5p
WIEFENMEEE NN

si-CASC9 4H 1) Kysel50 1 Ecal09 ZH Jitd {4 4} 154
FEE IR T NC 4, 2R A Gt E L (P <0.05),
si-CASCY 4 7 I 40 g £ ik T NC 4, 22 5+ A A gt it
FEX(P<0.05), WK 3,

2.4 LBk CASCY J§ RhoA B mRNA F1IE AW KX
=

kA TCGA £ & 98 B 4 8 AH OC 1% 43 #r 7
CASCY 5 RhoA ik B MM K, ZRASIT¥E
X (P <0.05), RT-qPCR £l .75 , 5 NC A It si-
CASC9 #ZH " RhoA mRNA M 2K [ E kK FE M,

P RAT G X (P <0.05) . WL 4,

A Kysel50 B Ecal09 ¢ Kysel50 Ecal09
157 +NCAl 2.57 NG 41 ¥ g
- +5i-CASC 41 - 20 *#si-CASCH Neogg
20 B * '
R ® P 1S5
& =
E T 10
Zos E
@ Z 057
A 4
0.0 T T T 0.0 T T T si-CASC 4
Oh 24h 48 h 72h Oh 24h 48 h 72h g

B 3 B CASCO HIREFHIH Ecal09 #1 Kysel50 40 B p1E 58 & S B £ 4k
A. T CASCYO #h Rk )G, M Kysel50 2m ies 3% 74 /& A Wb 4% ;B. L% CASCY W) kiR 5, F4 Ecal09 4w A 3g 78 7& Mk 4%, CL
% CASCO # A& i # 48 Feal09 F= KyselS0 20 A% 2 4 /1 le 82, *P<0.05,5 NC 4485,

2.57

2.0

RnoA mRNA Fik/KF
&
L

=
£
= 1.0
0.5
0.0-
NC 41 si-CASC9 41
0 1 2 3 4
CASC9
D
. . NC A
Kysel50 Ecal09
—— _— 2.5 = 5i-CASCY #4
*
NCH4l  si-CASCY 4l NC#  si-CASCO 4 *
BT - B 2.0
un *
RhoA | j 21KD H | 54
g .H.% -
i)
% 1.0
= 0.5+
0.0~
Kysel50 Ecal09

Bl 4 CASCOBMERESHEMAR Ecal09 F1 Kysel50 H RhoA Ky FRiX
A. TCGA & 85 £ 4% 4 F CASCO A= RhoA #)48 % #2547 ;B. I B CASCY 89 & 3% 4 RhoA mRNA &k 45 % ;C. i
B CASCY # &t RhoA & @ Kk ey #oh;D. BaREFHRRSTE, *P<0.05,5 NC 4 ki,

Wi

IncRNA 54 NS A/ 90% , Bk AN H A
BB g B 8k o, AR 3 o R Y Sk R e U gt A A
U o N o = I L B T B AN LR O

R A e TG T Ao R v 4 o 4 O AR AR 2
MM FEMEE S 5% L H R IncRNA 5 &%
B 0 AR S BF 5 B 52 S 1Y L CASCO 7 BF it
S TS R S L O S S O [R) g b S A AR
Fo Fik I H S 5 P 2 R RSB A W2 AT



FAEE, 5 K CASCO ek Xt £ 4 B i 40 I 38 i 3 B A= 2R 9 52 I 871

RS S AT T AR Wu R g B
/N, CASCY 75 845 Wi g 41 2 v 11 28 18 K 1 J2 i 55 41
24U 355 £, H CASCY ik 5 Mg K/ [ TNM 4y
W IEAHC , T4 CASCO 235 mT 4100 il 95 40 Jifd 1) 42 28 A
F:FS 8 7 s Pan 21 75 ,ESCC 1 CASCY Ry F ik
1% 100 55 i 96 448 A 3 Ak 78 B2 AH OG, Il i F I CASC9
() 22 3k & B L AT 9% A6 b 98 40 G 19 %% % BE 77 Liang
a7 ESE T CACS9 78 £ 45 8 98 rb A HE T iR 4
M4

AWFGE s, fE 3 FhAS [8] & A 5 96 40 i Ak h
CASCO RE K FHEZES, L BE EMIKY
Kysel50 ik /K iz & F 55 1 P Fl = 40 4k 40 B Bk
FH CASCY 11 &5 235 5 ESCC MR 404k /5 6. T
— MDA A iR AT 1 o Ak R L34 E R RS R
S AAH G T i 98 7 A% v e 5 R A0 i T AR Dy B4R
AMNIIE RS BE 7 SO M 06 o AR A O A R S b
siRNA 3]+ 4 CASCY £ Ecal09 Fl Kysel50 H
FEIR S5 & B, b TR A0 B 1) 388 5 T RS R ZE RE 1 %
AH S 10 ), T B CASCO Xt i e 240 it 1 388 5 3 #% A
1228 K R 2R 1 46 F L mT 2 1 b g 200 s ) S
W) AT N, 5 Pan 2 BFSY 45 B — 5. Graman-
tieri 251 7E T 40 M 98 64 7R SR BT 52 b R RE SR T 4
CASCY Ik 77, (E I I8 20 it 1) 184 78 SR 1 % A 1
P B 22 55 Rl B, TH CASCY (1 =ik e i i#F T
e 240 Ff 9 3 B8 o 9% R PR AT ORE R T IR gAY
RNA A5 (9 Jifr 968 A0 A [i] i 98 310 784 o 36 3K 1 LR
— TR IR AN F . I, CASCY £ A [A]
{14 i Jga 2 78 v e 7 09 A 9 T RE T B LIRS
1M IncRNA (1433 Ff 38 5 5 03 76 17 O 3E 40 6% RNA 1)
microRNAs HE G2 T )72 fYIESE

Rho GTPases Z% i 7 40 M (1) 3T % b & 4% # 22 4F
FH ,RhoA J& Rho GTPases i hiF 58 £ 1 3 + 2
— o EAERFAR Y B R, RhoA T f 2 — o o gL
PR, Lawson 45" 75 /N B S I i 40 80 () AH ¢ BF 52 o
R RhoA 3 PR Bl ok i 38 fin 1 2L i Ik 20 285 ) il
B, $27R RhoA 78 Z| 8 rf EL AT W8 78 1 I o8 e #o 4p
I BE 77 5 Alkasalias 28 B 5% 45 5t % W 3 [ RhoA
1R G ZT 4 20 AR A A0 O 25 T IE 0 I fE 7, 7R A
PiFs S e A K, 7R RIS S i 3 40 B T B RN 496 A
Rodrigues %" 4§ t RhoA 4% i 3 E i 457 41 1 iF 7%
RN, H R8hoA £ /K- FEAK 5 M 43 b A R
e, ARWFSE % B, CASCO Vi Bk £ k)5, i 14
RhoA 14 %35 i 2 1 1 Kysel50 21 il %) 384 5 1 1T %
BE 1, 5 EaRAFsE " S5 RAIL. CASCO RIE S/
K& W95 Ecal09 F1 Kysel50 40 i) B4 5t | i 5% Fl {2 22
AE 1 % VI A ¢, HL AT AE 38 i 18 15 RhoA [ £ ik ok

ZSFI B4 - http ://www. nsme. edu. cn

1EE T RS :hitp://noth. cbpt. enki. net

SIS,

Zi b, CASCO J& — b & % 19 BUm I+, DL
CASCO £ Ecal09 F1 Kysel50 H [t & ik 68 H o 7
Jih 96 44 . 1 3 58 RN AT RS RN AR 22 HE T, v e 5 A T
RhoA R,

Sk

I

[1] Sung H,Ferlay J, Siegel RL, et al. Global cancer statistics 2020 ;
GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries[ J]. CA ;A Cancer Journal for Clinicians,
2021,71(3) :209 —249.

[2] Liu SJ,Dang HX,Lim DA, et al. Long noncoding RNAs in cancer
metastasis| J | . Nature Reviews Cancer,2021,21(7) :446 - 460.

[3] Noh JH,Gorospe M. AKTions by cytoplasmic IncRNA CASC9 pro-
mote hepatocellular carcinoma survival [ J]. Hepatology, 2018, 68
(5):1675 - 1677.

[4] Kopp F,Mendell JT. Functional classification and experimental dis-
section of long noncoding RNAs[ J]. Cell , 2018 ,172(3) :393 — 407.

[5] Wu Y,Hu L,Liang Y,et al. Up-regulation of IncRNA CASC9 pro-
motes esophageal squamous cell carcinoma growth by negatively
regulating PDCD4 expression through EZH2[ J]. Molecular Canc-
er,2017,16(1) :150.

[6] Pan Z,Mao W,Bao Y et al. The long noncoding RNA CASC9 reg-
ulates migration and invasion in esophageal cancer[J]. Cancer
Medicine ,2016,5(9) ;2442 - 2447.

[7] Liang Y,Chen X,Wu Y,et al. LncRNA CASC9 promotes esopha-
geal squamous cell carcinoma metastasis through upregulating
LAMC2 expression by interacting with the CREB-binding protein
[J]. Cell Death & Differentiation,2018,25(11) :1980 —1995.

[8] WHi3CAN. KEEIESMTS RNA THOR 7& £ 45 B IR 40 i 6 i % 3% 3k
EAERIALRI BT [ D] B 78 JIJE B2 2 e , 2021

[9] HFIEH,. B, 8+, % LncRNA CASCY % ik # 1 PIBK/
AKT {5538 B2 7F 100 1 068 o A M 9 G 4% A (0] AR RE K
2F 4R ,2019 ,44(7) 898 —904.

[10] Gramantieri L, Baglioni M, Fornari F, et al. LncRNAs as novel
players in hepatocellular carcinoma recurrence [ J ]. Oncotarget,
2018,9(80) :35085 —35099.

[11] Chang J,Zhang Y,Ye X et al. Long non-coding RNA ( LncRNA)
CASC9/microRNA ( miR )-590-3p/sine oculis homeobox 1
(SIX1)/NF-kB axis promotes proliferation and migration in breast
cancer[ J . Bioengineered ,2021,12(1) :8709 - 8723.

[12] Lawson CD,Fan C,Mitin N,et al. Rho GTPase transcriptome anal-
ysis reveals oncogenic roles for tho GTPase-activating proteins in
basal-like breast cancers[ J]. Cancer Research,2016,76 (13):
3826 - 3837.

[13] Alkasalias T, Alexeyenko A, Hennig K, et al. RhoA knockout fibro-
blasts lose tumor-inhibitory capacity in vitro and promote tumor
growth in vivo[ J]. Proceedings of the National Academy of Sciences
of the United States of America,2017,114(8) :E1413 — E1421.

[14] Rodrigues P, Macaya I, Bazzocco S, et al. RHOA inactivation en-
hances Wnt signalling and promotes colorectal cancer[ J]. Nature
Communications, 2014 ,5.5458.

(75 B #3:2023 -01 - 17 & B B #1:2023 —03 —09)

B 48 : xuebaochy@ 126. com



