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Effects of Sufentanil on the Proliferation, Migration and Invasion of Colon
Cancer SW1116 Cells by Regulating LncRNA PSMA3-AS1

CHEN Yinghao', TANG Jianjun’, ZHANG Yinhui*, WU Wenchun**

(Jinzhou Medical University, Jinzhou 121001; *Department of General Surgery, Xiangyang NO.1 People’s Hospital,
Xiangyang 441000, China; *Department of Orthopedics, Wanshun Orthopedic Hospital, Xiangyang 441000, China;
*Department of Anesthesiology, Xiangyang Hospital of Traditional Chinese Medicine, Xiangyang 441000, China)

Abstract This article aims to explore the effect of sufentanil on the proliferation, migration and invasion
of colon cancer SW1116 cells and its possible mechanism. Cultured human colon cancer cells SW1116 in vitro,
randomly divided into groups: control group, low sufentanil group, medium sufentanil group, high sufentanil group,
si-NC group, si-LncRNA PSMA3-AS1 group, high sufentanil+pcDNA group, high sufentanil+pcDNA-LncRNA
PSMA3-ASI group. The cell proliferation was detected by CCK-8 method and clonal formation experiment; migra-
tion and invasion were detected by Transwell. The expression level of LncRNA PSMA3-AS1 was detected by qRT-
PCR. The expressions of E-cadherin and N-cadherin proteins were detected by Western blot. After low, medium and
high sufentanil treatment or downregulation of LncRNA PSMA3-AS1 expression, the survival rate of colon cancer
SWI1116 cells, LncRNA PSMA3-AS1 expression level and the level of N-cadherin were decreased (P<0.05), the
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number of colony formation, migration, and invasion of cells was decreased (P<0.05), and the level of E-cadherin
was increased (P<0.05); the up-regulated expression of LncRNA PSMA3-AS1 reduced the effects of cassufentanil

on the proliferation, clonogenesis, migration and invasion of colon cancer SW1116 cells. Sufentanil could reduce

the proliferation, clone formation, migration and invasion of colon cancer cells by down-regulating the expression

of LncRNA PSMA3-AST.
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TBRNA(LncRNA) ) 57 55 318 5 15 2 5 5 JC Ha2 %
PR I R R R . YEIRIE, R4, Lo-
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1 MRER*®
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FF 2SR RIESHR RS A 100 pg/2 mL, BI2 mLF:
S B 825 K JE 100 pg) i H B B ANAE 25 A PR 53
1T/~ 7] ; Lipofectamine2000% H 3% [H Invitrogen’/A ] ;
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Thermo Fisher/A ] ; CCK-8ijf)#& . Transwell/NZE |
Matrigel 55 % H AL RS ERHEA R A F; si-NC.
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JIE J5i 443229 si-NC. si-LncRNA PSMA3-AS1HE 4L %
SW111641d, it Asi-NCZ. si-LncRNA PSMA3-AS|
. FINEFZ4 pcDNA. pcDNA-LncRNA PSMA3-
ASTHEYLZ SWIT1641H, INETZF AJE 50 nmol/LE%
7724 h, I NEEF S5 K JE +pcDNAZ . =& 55 K8
+pcDNA-LncRNA PSMA3-AS14.

1.2.2 CCK-8#&mlémpegsa  ¥iSWI11640 A fEH
F 964U, TR 1.2. 170 A HEAT AL BE | 559724 b,
FLINN CCK-8FW 10 pL, 4kEE153%2 h, BRSO
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(1%) =15 min, 75 B N 038 58 B RS
1.2.4 TranswellZ2 % RS, KE1.2.100 F %4
SWIT164HHE (5x10° N4 /FL )N TE Mg 5 77 3 9
PR R S, NEI600 uL 10%06 4 ML i1 77
W, 1£37 °C. 5% CO, Ni# & 48 hj5, HUH Transwell
INE L FEESLR TR IR A PBSTER . AR S A
MOFE = T 2 (4% % ) 30 min, Z iR N
(1%45 SR 4L 0 ) 20 min, SR N idskiE B 4 i
o B, MatrigelFi B JG BN L=, &1L
40 pL, 40 RIS S AH ] o

12.5 gRT-PCR#MLncRNA PSMA3-AS144 & kK-
76 1.2.1550 R [ % 2H SW111640 e rh i 1 mL Trizolik
A, FEELRNA . i 73 6O FEEAE 260~280 nmAb A
TUFEEL A RNAZERE , RNA #3545 cDNA, S i 5%
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A ZEH 1 uL RT Enzyme Mix I. 1 uL Random
6 mers. 4 pL 5% PrimeScript Buffer. 1 pL Oligo dT
Primer#1 RNase-free H,O. PLcDNA AR W H 56
ABI StepOnePlusSE % ) 5E & PCRAUKIN CHfE , [
N ARZE (20 ul): 10 uL SYBR® Premix Ex TaqTM(2%)+
0.8 uL PCRIE[A 54, 0.8 pL PCR A 54, 2 uL
cDNA(200 ng/uL)f16.4 uL ddH,0. JZ4&1F: 95 °C
WIEAZPEL0 min; ARG 7E 92 °CAEME 15 s, 60 °CiB k.
30's, 72 °CIEH 1 min, 40MEIR . R 224k 5
LncRNA PSMA3-AS1FRIA & . X RIEbRENL T
GAPDH, 51551~ , PSMA3-AS1: IE[A] 5-AAC
AGA CCA TCA GAA GAG AAC A-3'FI[[5-GAA
CAG AAA CCA GAG CCA TAC A-3"; GAPDH: IE [f]
5-AAG GTG AAG GTC GGA GTC AA-3'Fl % [f] 5'-
GGA AGA TGG TGA TGG GAT TT-3'.
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A& {fHRIPARSFERERENL 2. 1000 F % 4HSW1116
PR A, KRRII{E4 °CEM R E0(12 000 xg,
5 min)J5 , ¥ BIEFFR 2B E T, 18 BCAVE
ER R . BUR RS, @ e S mime —2%
VRS TR M 6 P2 LUK 0 25, A i L 8 31 2R s — 98
LR L FS% AR AR W537 °CHHA12 hg, ¥4 1 S5E-
cadherin(1:800). N-cadherin(1:800)—%1. GAPDH#1
fA(1:2 000)fE4 °C R E 24 h, K H, Ped—ht, In—

(A) R

PU(1:3 000)7E37 °C R E 1 h, fETanon 52001k 2% %%
B RS 2 G0 (LR ) B 2 koG R N 2 H
Ji &7 o I Imaged B A 430 %5 H 155 2K FEAE -
1.3 GitENH

THE BRI G RS 7010 LA (eks) &R, R SPSS
2108 Ao M s, 3 2L IA) SR SR AR oA B0 33 4T
72 L, 22 21 IR R FH S R 6 5 22 53 T AL SD-¢iE AT
725 UL, P<0.05 97 e it 22 5 e

2 #HR
2.1 SR KEXTSWI6HAILE, T8, (2L
Spp=AL

HX A, (K. F. mEFF AR g
B E B (43 A BEAR T 18.04%. 37.82%- 55.03%)-
IER A (5 AR T 20.06% 36.02%- 54.90%)-
1R BN B (5 T PR T 15.77%- 34.26%- 56.42%)-
TR R (O HIBEK T 18.08%. 29.18%. 36.05%). N-
cadherin&g H7KF (73 FEAK 17 25.81% 56.45%.
77.42%)BIFEA% (P<0.05), E-cadherin/K V175, 435
THE A 1.6315% . 2.631%. 3.791% (P<0.05), H.&57&
A (B TRIER 1) o
2.2 FHFKREXISWIN6HAF LncRNA PSMA3-
AS1FRIERIF

ExF B4 (1.00+£0.00) LL S, 6. . &R

(D) L 2 3 4

A SRR AE R B: AR A I A5 SR C: AR 22 A 45 R D: SW111640 ) E-cadherin. N-cadherinf (1335, 1: %R 2: (REF 5K

Je4; 3: PEFIENJE AL 40 AT K e 4.

A: cell cloning test results; B: cell migration test results; C: cell invasion detection results; D: E-cadherin and N-cadherin proteins were expressed in

SW1116 cells; 1: control group; 2: low sufentanil group; 3: moderate sufentanil group; 4: high sufentanil group.
Bl FFFKREXSWI6ZME. T, RERMEXEARIEHIFMD

Fig.1 Effects of sufentanil on the cloning, migration, invasion and expression of related proteins of SW1116 cells
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Table 1 Effects of sufentanil on proliferation, migration and invasion of SW1116 cells
Vo TETEZR% SR T AL T8 4 Kk 12 224 KL
Groups Survival rate /%  Number of clones ~ Number of migrated Number of invasive cells  E-cadherin N-cadherin
cells

Control 100.00+0.00 121.33+4.22 187.22+7.69 151.44+5.81 0.19+0.02 0.62+0.05
Low sufentanil 81.92+3.61* 99.44+4.14% 149.67+£5.27* 127.56+3.62* 0.31+0.03* 0.46+0.05*
Moderate suf- 70.82+3.66*" 75.44+2 .50 119.78+4.34%* 99.56+3.83*" 0.50+0.04** 0.27+0.03**
entanil
High sufentanil 63.95+1.93%*4 54.56£2.01% 84.44+2 36+ 66.00+£2.54%% 0.72+0.04**4 0.14+0.02**
F 294.963 667.766 617.688 717.628 429.333 254.238
P 0.000 0.000 0.000 0.000 0.000 0.000

Xs; n=9; *P<0.05, 5 X FALALL; “P<0.05, S{REFZF AR B ALAHLL; 2P<0.05, 5 EF55 K e 4Lt .

¥s; n=9; *P<0.05 compared with the control group; “P<0.05 compared with the low sufentanil group; ©P<0.05 compared with the moderate sufentanil

group.

JE41 LncRNA PSMA3-AS1#)3 1A & [(0.71£0.05).
(0.39£0.04). (0.17+0.02)]FFAK, 40 A FEMK T 29%-
61%-+ 83%(F=1035.326, P<0.05), H 5 7M.
2.3 LncRNA PSMA3-AS14L TR 555 50 R AR

Ljsi-NCZH(1.00£0.00) L%, si-LncRNA PSMA3-
AS141 LncRNA PSMA3-AS1FRIE & (0.27+0.04)
AR, BRAR T 73%(t=54.750, P<0.05); 5 pcDNAZ.
(1.00£0.00) L. %%, pcDNA-LncRNA PSMA3-AS14H
LncRNA PSMA3-AS1 KA & (4.19£0.19)FF &, Tt
= T 4.1915%(t=50.368, P<0.05).
2.4 HMH|LncRNA PSMA3-AS13%fSW1116£AA61E
. T, RENEI

jsi-NCALEL#2, si-LncRNA PSMA3-AS14L4 i1
G, R RE. TR, 222405
N-cadheringIA KT3I FEAK, 737l FEAK 7 32.48%.
49.82%45.77%- 49.08%- 70.00%(P<0.05), E-cadherin
FILACETE &, THE 23 .2245%(P<0.05) (2 F1422) .
2.5 LncRNA PSMA3-ASIX{&F35 K B 4L TEAY
SWI1116ZH/E%E . T, REMNFNY

HEE 35 KB +pcDNAZLHL L, mid7 25 K8
+pcDNA-LncRNA PSMA3-ASTA 41 EEE . 70
PR, TR E. 12284040, N-cadherin
RIEKFHIT &, Tt E 1.236%. 1.65f%. 1.66
%, 1.691%. 3.00f% (P<0.05), E-cadherin#¢ ik A1,
FAAR T 52.05%(P<0.05)(EI3F143).

3 1Wig
H I PR 3 R FAAR A M T R 1T S I, B
B AR 5 PR 0 T S R TR S BT 58, BRI 2

Ynt & i e R R A BB P19 Ln-
cRNATEZ i th 235 5%, JF A 78 24 miRNASE 4L
455 RNA(ceRNA) I 145 25 1 9o 41 i % 14 A= ) AT
U GRARSR, V2 BRI 2 F AR SR B, — Lk
%5 RNA(LncRNA/miRNA/circRNA) %52 i i 48 7]
S LA 25000 SN, 36T 7 AR 256 T AR 22
Sto flln, S ATELL T A S5 7w 40 p HH miR-217
B KRR ™, S AR A8 R i LneRNA
HOXA11-ASFKIA 2 45 B s 4l i v 1 IX $2oR
LncRNA RJ{E A BRI 24 V6 T 465 1 et (1) A 151 o

P25 ON e & — Fhom AR 2B 2, |z M
T4l T AR WHFERM, #7258 KJe s i
AAMOIGTE . TR AR A TRIVER, W, W
AE I miR-495FIAHH I I, &35 8 w41 i) i
TN FE U A SEFEIK T BA £7 25K JB Tl 1Y s &b
s B e hRe . 5 FIRWF LA R — 8, AHT
FRIN, &7 55 K J6 ] PR 45 i 9 40 R A7 05 2, sl
TEREE SPGB R —IA] 5T #% 4. (epithelial-interstitial
transformation, EMT)/& JIJ83 2 28 F % 4% 1 e 4 Ji 1A,
FEEMTRERE T, b Bz 40 0 & Y 3% 43 22 ) E-cadherin
i, N-cadherin 1, 1X 7] 5 2040 jE 5 55 F iz s 14
5w, IS FA LR, fEARB T, &k
Y2755 KJe b3 5, i K AR 28R J13 FRAK, E-
cadherinZ ik /KT T} 75, N-cadherinZZ ik /KT F&AIL, $2
TNETSFORJE AT AN 5 s 4 BT R . R ZE A EMT.
FRT S5 KR TE 4 e b B U R

PEhoE, 4725 K JE il B 5 LncRNA R IE K%
250 o B, &5 25K )8 TAL PR e F i LncRNA-
MALAT13RIE, P2 R B O LB I/ #5340 78
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A: cell cloning test results; B: cell migration test results; C: cell invasion detection results; D: E-cadherin and N-cadherin proteins were expressed in

SWI116 cells; 1: si-NC group; 2: si-LncRNA PSMA3-AS1 group.

B2 #1#ILncRNA PSMA3-ASIXTSWI11640A01E5E , iT5. RERIFMN
Fig.2 Effect of inhibiting LncRNA PSMA3-AS1 on proliferation, migration and invasion of SW1116 cells

#2 HMHILncRNA PSMA3-AS1XSW111640AE1E5E . 1FH5. REMFNT
Table 2 Effect of inhibiting LncRNA PSMA3-AS1 on proliferation, migration and invasion of SW1116 cells

! TG % TeETE R TR AN 2R K%L . .

. . . . E-cadherin N-cadherin
Groups Survival rate /% Number of clones Number of migrated cells ~ Number of invasive cells
si-NC 100.00+0.00 121.56+6.62 186.78+8.52 150.56+8.50 0.18+0.02 0.60+0.06
si-LncRNA 67.52+2.02* 61.00+4.16* 101.22£7.05* 76.67+5.42% 0.58+0.04*  0.18+0.02*
PSMA3-AS1
t 48.238 23.237 23.211 21.989 26.833 19.922
P 0.000 0.000 0.000 0.000 0.000 0.000

Xs; n=9; *P<0.05, 5si-NCZLAHLL .
X+s; n=9; *P<0.05 compared with the si-NC group.

B HLE &7 25 KB Tl s N 1 LncRNA DNM30S
FIEAMH OY EIB AL TR . RZEMEMTX., Ln-
cRNA PSMA3-AS1/EA—FhEUE LncRNA, £ £ Fif
JEE T B RIA, LIZERPVE I, LncRNA PSMA3-AS|
XA AR REE R REEER . Lo-
cRNA PSMA3-ASI{E B A & m Rk, 3]
7824 miR-101 1) ceRNA 7> T M {it itk EZH23 1% M T
R T £ e A M L B e e 2 Bl P — TOURH 9
7, LncRNA PSMA3-AS 1 /£ 45 [ i 25 23 A 41 o v 2

ik AR, AT S ek R, TR SN A s R
PRETEIRITRE A AR FLEE R, #IH] LncRNA
PSMA3-AS 15 n] PR S5 i 4 fu s i . 3258 &
28R 1, T 25K e Bee LR FE AR 1 7 2B AIK
LncRNA PSMA3-AS1 R IE &R, #EME 45 KJEfE
g g BT LS T BE 5 R 1 LncRNA PSMA3-
ASTRIEA Ko N T IUESLHEM , AW 5 LEE 25K
JEALFR I SERE I, SR R e AR K I LncRNA
PSMA3-AS15Eik, 4 87, EJHLncRNA PSMA3-
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(A) | 2

(©) o 2 (D) L

E-cadherin

N-cadherin = se— —_—

P "..’,pi‘f:'*ffﬁ - GAPDH "M

D¢ ENEEE Sl n—
A AT BRI 5 S B IR RS AR I 4G L C: A1ML R 26 45 5 D: SW111641l E-cadherin. N-cadherin® 4 #%; 1: R #7255 KB +pcDNA
;2 FEF 5K JE+pcDNA-LncRNA PSMA3-AS14H.,
A: cell cloning test results; B: cell migration test results; C: cell invasion detection results; D: E-cadherin and N-cadherin proteins were expressed in
SWI1116 cells; 1: high sufentanil+pcDNA group; 2: high sufentanil+pcDNA-LncRNA PSMA3-AS1 group.

[El3 LncRNA PSMA3-AS13J87 %5 KR SLIRRISW 116400 52 BT 5 1R = K AH X B B I RIFAN
Fig.3 Effect of LncRNA PSMA3-AS1 on migration and invasion of SW1116 cells treated with sufentanil

and expression of related proteins

#3 LncRNA PSMA3-ASIXEF35 K RALIEHISWI64RAEIE3E . EH. REMHNT
Table 3 Effect of LncRNA PSMA3-AS1 on proliferation, migration and invasion of SW1116 cells treated with sufentanil

! LincRNA T/ % SeRET A bS]l ke 132 7224 i £
Groups Survival rate /%  Number of clones ~ Number of Number of E-cadherin ~ N-cadherin
PSMA3-AS1 . . .
migrated cells invasive cells
High 1.00+0.00 63.80+£2.72 54.11+2.60 82.00+3.89 66.89+3.70 0.73£0.06  0.13+£0.02
sufentanil+pcDNA
PSMA3-AS1
High 4.23+0.14* 78.58+3.13* 89.11+4.51* 136.00+6.29* 113.224+4.26* 0.3540.03*  0.39+0.04*
sufentanil+pcDNA-
LncRNA PSMA3-
AS1
t 69.214 10.693 20.170 21.905 24.633 16.994 17.441
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Xks; n=9; *P<0.05, 5 m &7 25 A Je+pcDNAZIAH L
X+s; n=9; *P<0.05 compared with the high sufentanil+pcDNA group.

ASTAIJRFS &7 25 K JE Xt s W an fu i . 3T %18 PSMA3-ASINHI 45 m dn s i . iTf. R%E,
ZIEER , R RExt A K% LncRNA PSMA3-ASTA]BEVE NET 235 K JE 2245
A W BHASAE F 7T B2 540 LncRNA PSMA3-AS1 S KRR RERR IR AR BE A, (H O T H B AR AR ML
eSS WD IR I WAL, FEARRR T, #7257 KB biE

g BT, fFAF KB REE S N LncRNA 35 2RV EARMME, 755 SR 700k 45 Sk Py sk
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