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BRI T i@ d A 455 3 17 & Wnt3a/p-catenin {5 5 18 38 1l 45 b7 &
SW480 ZHiRIEF%

$hid HIER XN, RN, 1B, R GE R, T, R, S, E(RXTEZER HA, #d
KX 430060)

[ FE] 8 & FEIBE T (Nos) X 45 i SW4AS0 4l 45 24 25 17 (CDH17) 3% 1 #E K H Xt 40 st &% /e AL . & é&
3% SW480 4 it , 43 Xk BB 4. . 25 8 41 (si-EV) .CDH17 T3t 41 (si-CDH17) . Nos 4t # 24 fl CDH17 -t +Nos 4 # 41 (si-CDH17+
Nos) , H: 4 CDH17 F#u K H /N T RNA GSiIRNA) E{fk CDH17 7K *F , Nos Ak A8 F 2= 40 i) 5t 2 9% B (55.3042.21) pg/ml. H
qPCR i1l SW480 41l /it CDH17 mRNA F A 7K T, | Hoechst33258 44 i Al Transwell 5246 46 I 4T fifd i 98 1 AT A 66 7, I ELISA
K48 i o VEGF .MMP2 #1 MMP9 & &, ] WB A&l 41 il CDH 17 Wnt3a Fil B-catenin £ [ A K. 46 K: S HI L, Nos
#H \si-CDH17 411 si-CDH17+Nos £1 [ CDH17 mRNA J 25 [ 3815 /K W {8 BRI (341 P<0.0 1) , 4l BV T3 in B8 18 F108 55 , il e
o VEGF.MPP2 1 MPP9 & & & Wnt3a Hl B-catenin & F 1% 7K1~ &2 2 F& 1K (35 P<0.01) , H.si-CDH17+Nos 41 bt si-CDH17 H %051
T3 (P<0.01) . £ #r: Nos il 75 5 A\ 45 798 SW4S0 41 1 I HAT B g /7, EALHI 7T A 5 F M CDH17 R A 401 H] Wnt3a/p-
catenin {5 5 HH A K.

[REEIA]  TRWT s 450, SW480 41 ; $5% 3 17 Wnt3a/B-catenin {5 T I EE ; 1 1L
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Noscapine inhibits migration of colon cancer SW480 cells by down-regulating
Wnt3a/B-catenin signaling pathway and cadherin 17

HAN Zheng, HUANG Xiaodong, LIU Meng, ZHU Qingxi, TAN Jie, LIU Weijie, CHEN Wei, ZOU Yanli, CAI Yishan, HUANG Shasha,
TIAN Xia (Department of Gastroenterology, the Third Hospital of Wuhan City, Wuhan 430060, Hubei, China)

[Abstract] Objective: To explore the effects of noscapine (Nos) on the expression of cadherin 17 (CDH17) in colon cancer SW480
cells and the mechanism of Nos on cell migration. Methods: SW480 cells were divided into the control group, empty vector (si-EV)
group, CDH17 interference (si-CDH17) group, Nos treatment group, and CDH17 interference+Nos treatment (si-CDH17+Nos) group.
Small interfering RNA (siRNA) was used to knockdown CDH17, and the selected concentration of Nos was (55.30+£2.21) pg/ml (ICs).
The mRNA expression of CDH17 was detected by qPCR; the apoptosis and migration abilities of SW480 cells were observed by
Hoechst33258 staining and Transwell assay; the contents of VEGF, MMP2 and MMP9 in SW480 cells were measured by ELISA, and
the protein expressions of CDH17, Wnt3a and B-catenin were determined by WB. Results: Compared with the control group, mRNA
and protein expressions of CDH17 obviously decreased, cell apoptosis and migration significantly reduced, while the contents of
VEGF, MMP2 and MMP?9 as well as the protein expressions of Wnt3a and B-catenin significantly decreased in Nos treatment group, si-
CDH17 group and si-CDH17+Nos treatment group (all P<0.01).The effect of si-CDH17+Nos treatment was more significant than that
of si-CDH17 (P<0.01). Conclusion: Nos induces apoptosis and inhibits the migration of human colon cancer SW480 cells, which may
be related to the down-regulation of CDH17 expression and inhibition of the Wnt3a/B-catenin signaling pathway.
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G5 i A2 Y AT R DL ) 2 PR 2 — , LR
A JE e LR RO RT3 A, H RS B VAT T
EAFEF AR R IT R AT, S MI6IT
VAR AR 0 XS R R E P R, S R
X 45 1 Je W BB PR VR 9T 5T . 5 3 & 17 (cadherin
17, CDH17) X #5 #5 N B B £5 &b 25 [ (liver-intestine
cadherin, LI-CDH) , x& 4% & £ 2188 50 i 1) — o 2
wA LB g REE, HFEER L, CDHT 5
JeE AR PR % R 2R B VAR OC , HLAE 22 i i 8 4 A v
ik . AR T (noscapine , Nos) A& — it A 22 S A 43
25 HH Sk R RT A Sy kv 24 1) AR A e, s T R e R
2 Jf PR A2 ) 2 SRR AR A — PR AE I P R 25 40
AR RO IR FT 4 R o, R I CDH17 R ik /K
SPRT )N 45 i e 400 i SWAS0 i 3 4 i HE 41 A 1
T, P2 45 T 40 B 5 Nos [ 25908k . AT Feil
o FH 2P B R B 1 Nos 4L 2 CDH17 &2 N A ZE
T SW480 2 i , W 52 21 i #% Re 1 (A8 4k, FEH AR
o HAE AL

1 MR5EE

1.1 et B £ X5

N 45 Wi SW480 2 A b 3% 5] i 78 5% 72 4 (il h
DA, & 10% i 4 L35 () RPMI 1640 35 77 1k 1
7%, IFE T 37 °C.5% COL [MIE IR FR A TR 15 9% .

Nos JlJ H Sigma-Aldrich /A & , RPMI1640 5 7%
B R ITE H 8 B Gibeo 2 T, T4 DNA & E 1 i
#3357 £ 5 W B TaKaRa 2 &, N V) Xho 1 Al
BamH 1 JlJ H NEB 2w , 844 pSICOR JtJ 5 Addgen 2~
#] , Lipofectamine™2000 /¥ B Invitrogen /A #] , PBS.
Hoechst33258 441 . 44 i 45 - VEGF 177l & .\ MMP2.,
MMP9 ¥4 5 Bioswamp 2 ] , %t CDH17 £ 5eFE$t
PGPt Wnt3a £ 7 BEHUIA « e Pt B-catenin 51 70 fE T
AR F1 HRP A5 B L 2 4T %6 1gG 3414 H Abcam 4 7] ,
P GAPDH .38 fEHi &8 H Cell Signaling Technol-
ogy AFl.
1.2 CDHI7 F 47 24 2 5 4% 4= SW480 2@ fitr

W it CDH17 + #4825 %1l : 57 - GCCTTGGA-
CAGGGAAACAAGA-3’, i i & Wi LB A
PR A E A . K N UIEE Xho 1T A1 BamH 1 X J5ii i
pSICOR HE 47T XU BV , 75 FH T4 DNA 3% 2 B 1 XU V)
LA RS H SRR T & . G
1 28 SR A2 A AT, BEAT PE M 5 B X e, R P e B
FIEZM P =0T .

¥ SW480 4 fft # Fh - 24 FL AR (1 x 10° 4 i/
FL) , K H Lipofectamine™?2000 #% 4 ¥ 5 2 Ak Al &
TR G 22 b T AR KOG B ) 45 e SW4AR0 2

o, QRS R A8 ho SEIG S 2H - R L 2 3 Gsi-
EV) . CDH17 T # 41 (si- CDH17) . Nos 4t Bt 4 Fl
CDH17 Tt +Nos 4b £ 41 (si-CDH17+Nos) . H
Nos 4t 2H F1 si-CDH17+Nos Ab 3 2H 77 (] Nos Ab ¥ %
FH A HE ) 53 R B[ (55.3042.2 1D pg/ml] ™,

1.3 Hoechst33258 % &, 35 SW480 £m Jitt & I8 T 1 JL

B % AL B 9F 45 24 . 48 hi), I\ 4% £ B H
% [ 2 10 min. 3 [& € W , PBS 35 ¥E J5 A
Hoechst33258 JL 03 , & @ Y4 1 5 min. PBS F KK
VeJa, Tt R AEE NS4 A% Ge (ot i
1.4 Transwell 52 3245 SW480 £m fitL 04 i 4% 7%

SEIO T 24 h, {5 JC A7 35 77 3 4k 41 % 7% - dH 4l
Mo FH B 10% BA 4 I35 1) 35 77 25 51 8 40 i, K 41 i
B EFRE S 1x10° 40 i/ml, B Fh T Transwell =
(0.5 ml//NED) . FER24 LB 0.75 ml 75 10%
Jif 4 ML 37 B 85 5 W, 37 °C 5 37 24 5L 48 ho A 4%
% B H % [E 2 10 min, PBSVE UL, B FLIMA 1 ml
0.5% &5 f R I G 6,30 min. PBSEVE, BT, BT
T T M
1.5 ELISA # # ] SW480 @ it  VEGF ., MMP2 #=
MMP9 K-

WSCEE - 2H A 379, BN 40 pl EAT AN, ) i i)
P HE it s FE A BV, 40 S NN 10 pl AR W) 3= b id 1Y
VEGF.MMP2.MMP9 it {4 , 18 5] J5 I 50 pl B bR
71,37 °Ci# & 30 min. PBS V&4 5 U5 , IIA B 7],
TR ST B A2 10 min, 55 NN 50 pl & 1k 281k
SN BEHBCE 3 B AL, BEFRCH 5 R T 450 nm
b B % FE (DOE , 2z ) br vl 28, T8 SRR i %5 TR b
R
1.6 qPCR # ) SW480 #m . ¥ CDH17 mRNA % &
K-

K F TRIzol 4771 52 £ H 45 26 410 Ha 11 4 RNA, H
TaKaRa ¥ #5638 771 &% RNA W84 5 cDNA. LA
cDNA AR , # 1T qPCR ¥ 1§ CDH17, LA GAPDH Py
%, 5|7 %]:CDH17 F N5 -TCGGGTACAAGTG-
GTG-3" , R N 5’ - ATGGCAGAAGAACAAGC-3’ ;
GAPDH F 5 5’ -CCACTCCTCCACCTTTG-3" ,R A
5’-CACCACCCTGTTGCTGT-3" . Jx N &1 :95 °C
A5 5,60 °CIE K 30 s, 72 °CHE{H 60 s, 3£ 39 M1
o DL a5 A H 40 i CDHIT7 mRNA (1) FH %
KL,

1.7 WB 5% 245 ) SW480 @ ft2 + CDH17. Wnt3a A= p-
catenin & & & ik K-

FH RIPA Z4 i H B A5 4 40 i A B 11, BCA v
ITEEER )G, W20 ng FEH B, SDS-PAGE 71 B i
H 5% 2 PVDF i ., 5% B HE 9k B PR %2 .
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APt CDHI7 2 5L FE Sk (121 000) %t Wnt3a
% o BEPLAR (121 000D % T B -catenin H. 7e BEPLAA
(1:5 000 %ht GAPDH .78 FEHT A (1:5 000) , %=
N E 2 he PBST ¥Eik )5, IIAZ HRP Axic (1) 1l 3
PrhlgG(1:10 000, il FiFHE 2 ho PBST W5,
TN 2 2 AR, i 52 BRSSP AEL, 115
R B AR R R A i
1.8 “itsan

HIIG I E AL 3 UK. FH SPSS 22.0 48 it kAT
it M, T EEEE DL v +s TR, PRALIA] EL SR ¢
or e, 22 40 ) L AR B IR 25 7 22 9 . LA P<0.05
B P<0.01 /R 27 B Gt 45 e

2 7% B

2.1 Nos & #2 2 &[4 CDH17 T & & SW480 4 fie.
CDH17 mRNA #=%& & 6§ & & K-F

qPCR F1 WB 5256 25 B (B 1) 8w, 2 203l 1
UK S Nos AL 3FT CDH 17 P05 R 1 % e 38 fifi 2%
Ji5 SW480 4f Jiil 1 CDH17 mRNA 1 7E 1 % ik 7K F &
FAR T 5 I 4 (.=7.025. 6.565.9.117.21.634, ¥ P<
0.01). fEm(K CDH17 ()54t -, 4k 22 {3 H] Nos AL 2
40 ff , {5 40 i CDH17 /) 3R 38 /K - i — B BE K (=
14.751.25.015, ) P<0.01).

A B
< R=| 10
- B 4 -

E 1.5 °

g S 08f -

o~ i —

= 1.0 . CDH17 e ams = = o E 06k .

[a) - T O an

&) S 04 S

E 0.5} AN GAPDH ? T‘?? -$ g 02 -
o S .

2 r Qo““o ¥ SOQQQ%\1X$ 2

3 SgeX g,

& » @0 N o 54 ] NI Pt N O

o e® St R sc&x\wﬁ

X
S é\}c@

ey

<

“P<0.01 vs Control or si-EV group;**P<0.01 vs si-CDH17 or Nos group
A: The mRNA expression of CDH17 in cells detected by qPCR; B: The protein expression of CDH17 in cells detected by WB
1 Nos 2SR CDH17 % SW480 41l CDH17 mRNA 1% B I RIS/
Fig.1 Effects of Nos treatment or CDH17 knockdown on the mRNA and protein expressions of CDH17 in SW480 cells

2.2 Nos &t 32 33Uk CDH17 4% 3 SW480 41 it )8 ==

Hoechst33258 4 (i 25 (& 2) o, X I 2H Fl
W ZH 1Y) SW4R0 4 M A% %k €4 5L 7% , Nos Ab #H 4H  si-
CDHI17 414 si-CDH17+Nos &b ¥ 2H ft) 40 fr A% i % , 5
P R . S5 R, Nos AL EE AN CDH17
FIEIREEIE SWAS0 AR T
2.3 Nos 4t 32 3 3 {k CDH17 4 & SW480 4m & 44 it
2%

Transwell 3256 75 5 (8] 3) 45 5 &7~ , Nos 4b B 4H
Al si-CDH17 2H SW480 41 i % Ji 241 fitd %5 2 3 1% -5
B 4H (+=18.239.11.767.15.371.15.985, 1 P<0.01) , si-
CDHI17+Nos &b 2 2H 7 Jii 41 Jf £5 & 5 /> (¢=20.396.
19.467,1) P<0.01) .
2.4 Nos & # & 3 & CDHI17 % 1k SW480 % &
MMP2 .MMP9 % VEGF % it K-F

ELISA Sz 4 45 5 (& 4) & 7R~ , Nos 4b FELF1 R 1
CDH17 K IE R E KT SW480 41l MMP2.MMP9
A VEGF 7KF-(:=17.149.44.718.5.837.59.588.40.907.
139.203,#4P<0.01) . Nos 4#:¥ CDH17 i Y] SW480

41 ffil 1 VEGF . MMP2 Fll MMP9 & B 3 — 5 [ 1K (=
50.231.17.762.34.642, 15 P<0.01) .
2.5 Nos & 2 3 3 4% CDH17 %1% SW480 & fit. Wnt3a
F= B-catenin 89 & ik K-F

WB SE4G 45 (K 5) IR, 5% B LA, Nos 4k
PR ZH A1 si-CDH17 20 Wnt3a il B-catenin 2 [ AH X ik
= K (229942, 34.034. 9.199. 25.631, ¥J P<
0.01) . Nos 4t FEF1 CDH17 T i 41 i 7h Wnt3a 1 B-
catenin &5 [ AH X} R 1A EAHE T si-CDH17 4t — P B%
K (=10.509.47.860, %] P<0.01) .

3 3 %

Nos B A W#HMAE & B MU R1ER , 2
LA i A2 i i3 45 P T A IR PR R T2, W AT R HL % 4t
WRIT G Nos (e 20 M 8 12 R How) &6 e
IR I 22—, AR ST — 25 %) Nos 5200 25 i e 40 32 7%
BEATWLEE, FEHIE 4R 1T T Nos X 45 7 9 4 F (1 7] g
WL o
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Control si-EV Nos si-CDH17 si-CDH17+Nos
2 Nos &L3E sk fiFE CDH17 X SW480 4RE - HIF2 M (Hoechst33258 3, x200)
Fig.2 Effects of Nos treatment or CDH17 knockdown on the apoptosis of SW480 cells (Hoechst33258 staining, x200)
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Fig.3 Effects of Nos treatment or CDH17 knockdown on migration of SW480 cells (crystal violet staining, x200)
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Fig.4 Effects of Nos treatment or CDH17 knockdown on the expression of VEGF, MMP2 and MMP9 in SW480 cells
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Fig.5 Effects of Nos treatment or CDH17 knockdown on the expressions of Wnt3a and p-catenin in SW480 cells

BRI, CDHIT F B A RiE i,
HEW CDH17 & —FR A 7 5 1) R B £ . mil
B CDH17 F A Ja ] 7 B o 4 i (o 39 5 105 12 28
MTLRETE R, 35 S GO/G1 HARH A , 5 ) 1 g
A, BRI CDHI7 Al TR YT B R s, fEZS
FE BT R, BT R R R AR Y, B
70% (1) 45 B 1 A e 2 e B3 A # B, 1l CDH17 A
72 B 9 B AE AR &4, 75 o] H T 45 B e 2 Wibs
EVHTE RS, HULHEN, CDH17 PS5 T 45
s a7 i 2 o ASHIE 7T 48 Nos 4 BE AT CDH17
T B A A G A I, o B AR 5 v A48 SWA480 4 il
) CDH17 RIEKF I, B & BA J5 i CDH17 %
K2 B BEJSHT RN U CDHI7 Ji5 40 A i
AP EEAT AR, 8 R B OR Nos &b 38 F1 i % CDH17
FIAE i SWAR0 41 M IH T, FF 4 40 B i1 IT 2 R
si-CDH17+Nos #b B AR e .2 . LA, #E0ll CDH17
NS5 T Nos Il 45 19 40 f i #% /B R ML),
Tk — P R A AR R BRI 4 T ML, AR
Fiks il 7 R AR RE IS T E R, kS
57 CDH17 R AGTMIE HLE] 1) Wt 18 5% AH 5 & E
RILIKAF,

H AR FLIA N, MMP &2 8 A2 kR i 72 v i
B NG SR T MR O B, 2 5 41 i Y
B 40 A0 B o i 46 S 0T 7% S R, o MMP2 Al
MMP9 T B A B figp B T () R e 1, T DALE b Jed 48
Jf ()42 28 A # vh e B AR DT BRI, 4
MMP2/9 H HKIE FR G, 45 19w SW480 41 i i1 1= 2%
R B 58 . VEGF 22 5 IR 41 iR 12 22 At
ot R0 5 — BB, 75 MR R A
U, Wnt/B-catenin & — 2k £ 8 Wnt {5 5 18 , 1% (5
5 10 B A N OIE JT ox (R b R i R AR R R,
Wnt/B-catenin {5 5 18 2 1) 57 7 WOS 75 45 s B3
SEARE WL, B 2 45 W R 1) 2 e [
Ko, HF P2k B, Wnt3a i 32 0k i 25 51 3 Wnt/B-
catenin 15 5 3 % , 5 7 W0 ) B-catenin 12 3 25 g

20 O 3 B o A R RS AR 2 s OBt e . T 24
Wnt/B-catenin {5 5 4% S GG N, T UiFHE L [ MMP2 Al
MMP9 FZ HH IR U DT 1) 225 P e 4 L %) 38 5 A
RE, 4 &AW LN S8 45 R, VEGF . MMP2 Al
MMP9 7K~ & Wnt3a/B-catenin 25 [ R IA Y .2 T i,
5 LA A Nos 4b 35 SW480 41 fiid v] #)1] CDH17 & Ii& ,
1M I8 CDH17 J& #1 #1141 ffd Wnt3a/B-catenin 15 5 ) #%
S, BE T A 25 W SW4A80 4y 1T A .

Z5 BTk, Nos 7] 175 5 45 e 40 i 0 1 JF 4 it
# , FAE R HLEI AT A8 5 T U CDH17. #l i1 Wnt3a/B-
catenin {5 5 I FEAH G . 1@ IS ARAPLIGHE FL T Nos Xt
5 oy A0 AT o e A s i AT A (EL I8 7R A4 P S
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