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HE . BY RKRAAZETEEIREEG (RDX) W5 RG0S i et B a9 AME . ik RA
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Mechanistic analysis of oridonin-mediated inhibition of pancreatic
cancer cell proliferation and migration via radixin®

Gui Zhi-fang', Su Xiao-ru', Zhang Xu-jun’
(1. Department of Clinical Laboratory, The Affiliated Hospital of Hangzhou Normal University, Hangzhou,
Zhejiang 310015, China; 2. School of Basic Medical Sciences, Hangzhou Normal University, Hangzhou,
Zhejiang 311121, China)

Abstract: Objective To explore the mechanism by which oridonin inhibits the proliferation and migration
of pancreatic cancer cells through radixin (RDX). Methods The CCKS8 assay was used to detect the effects of
oridonin on the proliferation of PANC-1 pancreatic cancer cells, and the IC50 was calculated. The effect of oridonin
on cell migration was assessed using Transwell and wound healing assays. A combination of bioinformatics analysis

and molecular experiments was used to investigate the expression of the RDX gene in pancreatic cancer tissues and
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its effect on the proliferation and migration of pancreatic cancer cells. Single gene enrichment analysis and the
GEPIA database were used to analyze the correlation between RDX and downstream pathway genes, and the results
Results Cells treated with oridonin at 40 uM and 80 uM showed

significantly reduced relative viability compared with the control group (P < 0.05). The number of migrating cells

were verified by molecular experiments.

and the relative migration area were also lower in the oridonin-treated groups than in controls (P < 0.05). RDX gene
expression was significantly higher in pancreatic cancer tissues compared with normal tissues (P < 0.05). Treatment
with oridonin significantly reduced both the relative mRNA and protein expression levels of RDX compared with the
control group (P < 0.05). In cells transfected with si-RDX1 and si-RDX2, RDX mRNA and protein levels were
significantly lower than in the si-NC group (P < 0.05). These knockdown cells also exhibited reduced relative
viability, fewer migrating cells, and smaller relative migration areas compared with si-NC-transfected cells (P <
0.05). GSEA results indicated that RDX may regulate the expression of adhesion molecules in pancreatic cancer cells
(P < 0.05). Moreover, RDX expression was positively correlated with SNAI1 expression in pancreatic cancer tissues
(r = 0.550, P < 0.05). Both mRNA and protein levels of SNAI1 were significantly lower in the oridonin-treated
group compared with controls (P < 0.05), and in si-RDX1 and si-RDX2 groups compared with the si-NC group (P <

0.05). Conclusion Oridonin may inhibit the proliferation and migration of PANC-1 pancreatic cancer cells by

4135 %

downregulating RDX gene expression.

Keywords: pancreatic cancer; oridonin; radixin; cell proliferation and migration
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SR E Y, BAT R {ﬁ)citfh&?}ﬁj
TN 22 IR AT AR WA 1 I R N £ R i
AR AW AE Y. R E B (Radixin,
RDX) Z2HRZEH-WMEH-KRKEH (Exin-
radixin—-moesin, ERM) FJEHAI— 5, X4ifEizsh .
o0 B 0 I G R AY R SO OR B 1 T Y 3R
RDX A 37 22 i 1 1k i) g dikii, RDX &
IR IK P55 45 g g 40 0 3 B MR 22 DR OG5 g
Ab, RDX = R ik 5 B 95 40 i 0 4= 28 1 3 5m A0 G,
AR 3 2o A 5 A0 A R 4 R A R G R T

R RS REAEBIF 9 2 4% 1 R HY 28] 3 o A4 e A
ToA5 38 i . BRIE T M R i il E%ffmﬁﬂkﬁ#ﬁrlﬂ
JMVE R, M R L 5G4 v 70 H 238 i RDX 5%
M) g A 201 2 P AT 5 i 1
ZliﬁffatﬁﬂﬁﬂyﬁﬁPNACA AL, el

S B PRGE A Y 308 TR 400 i Hh RDX 3%

BHYRIE , I TR BT HAE I8 1 A0 M 5 S T
o e A B R PE FIBILA L LU O JB iR R 25 ) 114 A
S B I 0 S B

1 #R57E%E

EWMERFET
AW 58 R 9 GE 4L B35S (the cancer
genome atlas, TCGA) (https://cancergenome. nih. gov)
21 - S S i 2 A > B FE (genotype—tissue
expression, GTEx) (https://commonfund. nih. gov/GTEx )
ARIBOR I Mg S8 35 FE 6 2H 200 mRNA 3RA 154K
Wi o BHE AR ALEE 179 1) 28 35 g L 4L L 4 91 55 40
ZUR 167 B1E F AU F 5 S, FIH R4.2.1 14
XA AT P HORIAR HEAL AR B, JF HEEE TCGA Al
GTEx $UHfs 17 v Jo g s 5 1 19 i 2 24 RDX & 357K
o N A BCHE R 2y T EEAT ID B s, R
clusterProfiler 3K {4441, (4.4.4) 47 H 4L & 4L 40 by
(gene set enrichment analysis, GSEA), H goplot2 A
£ (3.3.6) X E RN RS R IEAT AT AALAL B . 33
it GEPIA 7F £k B4t = (http://gepia. cancer—pku. cn)
X7 RDX 5 W 4 58 g 5 s i K7 1 (snail family
transcriptional repressor 1, SNAT1) 7 [ I8 H i AH ¢
AT T AT
1.2 #faEs

N IBRRR S PANC-1 41 B b 1 v [ ) 27 e 240
f i (H 35 SCSP-535), 7E37 C. 5% ALK
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1.3 CCK8 &l 4| tE 7E aE

KV E R (2 9989%, %5 . HY-
N0004) 1 [ 5 [E MedChemexpress 24 4 Bl £ 28 7 .
$ B KR B A9 PANC=1 41 M L 1.0 x 10° 4> /4LAY
B REHEFN T 96 fLAR T, IR IR R . A E
10 pmol/L 4 . A% B H 2 20 pmol/L 4 . A% &
H 2 40 pmol/L 2H Fl1 44 12 WO H 38 80 pmol/L 21 o [ %t
HRZH AN, L Ax 45 21 4 ) 1 A7 4 IO v B 179 4% g B
Fab, A ESAEES. AYWiE24n)E,
HALIMA 10 L B CCK8 I ( LG8 = KA+
RABRAF, B5. C0038), 4kLLiE2h, FHHE
FRAL (BLH BB ZR A R A A, B45 ;. Feyond-
A300) 52 4% FL 450 nm P K AL A9 EEAE, A
20 P A X G 7 o A AR XIS T = (SZE 4 0D, -
ZHA 0D, / (X4 oD,,~% H4 0D,,) x
100% . [R] I} 3H53 4 e RE R AR T PANC-1 41 g 1Y
1C50 ¥ B, O & B 32 W B 9 46 i 0 Y 2 4k 3
PANC-1 40l T J5 £S5, 43 Ry X BEZH R A 18
MR,
1.4  Transwell S2IG46 20 BT 75 BE

#4200 L (1) JC LV A A (WP R 2.0 x 10°
A/mL) T Transwell /NE (EEFET AR,
5 07422025) N, [AIBEAE T E 0500 wL 7% 10%
JG AR MW e ki 32 3k . 637 €. 5% —F b
FEA R 24 h, PBSTHVE, MRS L/NEIRH L
ER 200, 4% 1) 2 8 B R E S /N E RN 2
i, JEEEHYE S (JhREERHEE A,
A5 G1063) HEATYL A, R PBSTEVE3 R, 1§
BT 5 AR 8 s (T IR TS A IR A A,
RIS XD) FAEE I 1 S I 2 18 1 A 4 A i KA
FH Image J 5T H3 G B 4 2800
1.5 RIJRIX G4 i 3T 7% 6

W 4 x 1074042 Ah 12 FL AR, R 4R
BEIF K 2 23T 100% filAriF, (A Bch i R 2 1 Sk
PEATRIIR AL 3, PBS % vh R PR U 3 K 2 B B TR AN
ML, IMATCMIER SR, hlfERiF 24, 48 hig it
TR IROULEE . FH Image J FCEF 155 40 i Rl IR 14 1 &
T
1.6 ZApEEE

#15) RDX 9 2 25 /N T4 RNAs B 11 35 35 A2 9

BHE A BRA R BT A, si-RDX KX R (si-NC)
FEHI UL 1, SEE 3 A si-NC 41 . si—-RDX1 2H Fil si—
RDX2 41, >R L& 35 AR A R A R
siRNA-mate plus Y47 & (185 G04003) HEfT

e T JE 22505 .
=1 557
FEH 51975537 KJE/bp
1E[A] : CUGGCAUGAAGAACAUAGATT 21
si-RDX1
J2 17 : UCUAUGUUCUUCAUGCCAGTT 21
1E[A]: CUGCCAAGAUUGCACUUCUTT 21
si-RDX2
JZ 1] : AGAAGUGCAAUCUUGGCAGTT 21
1] : UUCUCCGAACGUGUCACGUTT 21
si-NC
JZ 11 : ACGUGACACGUUCGGAGAATT 21
1.7 FHERRAEERMITEMRNAENREZE
K H TRIzol 2 4 A0 L () &2 RNA, #3050 &
(MR AEDRIERGAERAR, KBS

017E2281HA) i, #i%k 54 M cDNA, FFiEfT
PCR Y48 (B Ui MR AL MR Iy A BRA ), 4%
5 027E2232EB) . W AKFR : 5 pL Y 2 x Cham(Q
Universal SYBR QPCR Master Mix, 0.5 wL iE/SZ [ 5]
¥, 1 pL DNA b, 3 wL WzEK . S & .
95 CHIAPE30 s, §H40MEIRE, 95 CAEM10s,
60 CiB k30 s, R GAPDHYE RN S, R 244
A mRNA AR Rk . 5P I LK 2,

*x2 3|¥FE7I

FEH S1YF51(5°-3) K S /bp

1E[7] : GAATCAGGAGCAGCTAGCAGCAGAACTT 28
RDX

JZ 1] : TTGGTCTTTTCCAAGTCTTCCTGGGCTGCA 30

TE[[] : TCGGAAGCCTAACTACAGCGA 21
SNAIL

FZ 1] : AGATGAGCATTGGCAGCGAG 20

E 1] : GGAGCGAGATCCCTCCAAAAT 21
GAPDH

JZ 1] : GGCTGTTGTCATACTTCTCATGG 23

1.8 Western blotting #lI#8 X & BEXT RIZE
TEVK A 40 i 2447 30 min, 5.0 5 B .
RAE BCA I & (L3 = RAEYHEARAFRA A,
B35 P0010) i W A3 A Tk B, TR AR vk
JEJE MR A B RS sl ot T 4 8 i A kA
Iy HEARAE . R SDS-PAGE HLIK43ES (80 V, 20 min;
120V, 1h), FBEEGAEFEHUA (RDX BB

.« 23



EBREAE

4135 %

Fe A 1 : 1000, SNATL BYF& B LR 1 1 000,
GAPDH FYFR BEHL A M 1 2 50 000, 20 T 587 = &
AW ARAG R A, RS 5 & 13790-1-AP
13099-1-AP 1 60004-1-1g) , 4 CHFF L, Bi5
i S bt R 1gG-HRP 5 B HL B2 1 2 10 000 (7Y
A ARARAHE, 85 SA00001-1) it
W1 Z R0 1L F 30 e IsG-HRP # B 2 1 = 10 000
(LW EAREYHERARAF, ]85 A0277),
FIMIFE 2 h, VRSB A ECL k2% & i)
& (LR REYWHEARAEGRAA, 5.
POOI8S) AT W52, Al 2 (1 A A X A4k, R
Image J AT KA, K FIAE XS R ik i = HAr &
FIR B/ N S8 K BEAE
1.9 Sit=rFiE

B4 53 B K FH Graphpad Prism 10 S84k 4. i1
R IR« R iEZE (xxs) FoR, HEM K
Bk AP R Ty 2000, dE— 25 P H A A LSD—t
K. P<0.05 MZESAHITHEX.

R

Z iz B AR R RR 4 A R 18 A AN TR
NFHRZ . KR E I E 10 pmol/L 4 | & B HH
20 wmol/L 41 . AW B H 2 40 pmol/L 4 . &% H
FH 25 80 pumol/L 21 41 Jifd AH X 3% 1 43 %1 4 (100.00 +
265) % . (10540+217) % . (98.04+257) % .
(7221+1.76) % . (2933+2.10) %, ZHHAE)
Zor i, ZRASIEE X (F=193300, P=
0.000), £ % EH 2 40 wmol/L. 80 wmol/L 4 %5 X
HRZHAI (P <0.05); 4% &R T4l PANC-1 40
6L %) 240 LA X 9 T o A R R AR T PANC-1 4
JL B 1CS50 A 57.80 wmol/L, 4512 ¥k J3E 110 & 1 5
FH TR,
KPR S50 BA T B MM E . X T
BEALE, 218K, ZRYAHRITFEX
(P<0.05), 4% W2 4T 45U T %5 iRl ,
X TR AN T X IR . 5 R R R A &R
Pl T PANC-1 40 i () iE B2 RE 1 o L K 3 M
B, 2.
2.2 ZixEHREINGIFRREMES RDXHRIE
JBR R 9 2 20 RDX BE AR X i858 (4.10 =
0.99), IEWHLH (339£0.60), &k, 25

2

2.1

®3 ZRZERRASWRAIBEME . AXTHER

b8 (vxs)
205 R A BEEA ARXT RS AR
popiiskiil 553.30 + 26.98 25.80 £2.29
ZRFEWRA 417.70 +32.99 10.56 +3.58
tfH 3.183 3.586
P1H 0.033 0.007

Xof 4

A E P RY
K EEHAEA S A PANC-1 BT E
(S5 x 100)

&1

popiiEiel KRR
Oh
24 h
2 REEHERASITEAPANC-1 %R I8 E
(x40)

HY it L (1=-8218, P=0.000), 421
RDX & R A X 22 35 1 i T 1IE #4141,

2% 12 B 3R b F R R PANC-1 i, X iR
21 5 4 B H R 41 RDX 3 [RUR B P AR X 0k 5 1
B, R, Z58A%IFE X (P<0.05),
212 R ZE 41 RDX 3 PRI 2R 14 110 4 G 2635 1 441K
TRFREAE o 150 W] A 2 B FE 3R 00 A MR AR PANC-1 2
Mur RDX ik, W& 4 & 3,

x4 MBASLEZEFRERDXEEMEQHEMNRIEE
Eba (xxs)

20331 RDX LA RDX ZE 14

X HRZH 1.01 +0.07 0.62 +0.05

KW RA 0.23 +0.05 0.43 +0.08

i 8.856 5.041

PIY 0.000 0.001

24 -



55 24 )

B3 MWMRASZZERERARDXEAFKFHE

R B RDX £ [E] #7151 Fik Bir 28 40 R 7B AT #8
Sk iFE— 25 B IE RDX 35 R G J 6 1 s, AR
WFSE K 1 24 Sk siRNA JE 91 (si-RDX) i b Jie
M98 PANC-1 40 ff RDX JE[K . si-NC4H . si-RDX1
ZH F1 si—-RDX2 2H RDX i PR F1 A& 11 AH X 2 3k i LA,
SN E T 200, Z5¥ARITFEEL (P<
0.05); si—-RDX1 £ 1 si-RDX2 2H RDX & X A1 4E 14 41
X} F ik B IAE T si-NC 4l (P <0.05), i3 W fif % Al
Ui. W5 ME 4.

2.3

#x5 BARDXEEMEAHEWRIEZELLE (xzs)

si-NC 4 1.01+0.08 1.20 +0.05
si-RDX 141 0.07 £0.01 0.60 + 0.02
si-RDX24] 0.28 £0.08 0.62 +0.01
F1H 60.840 273.900
P1H 0.000 0.000

si-NC 4 si-RDX141  si-RDX2 4

-

B4 RDXEiFERRAIIGIE

si-NC 41 . si-RDX1 4 fl si—-RDX2 21 4l fifg 4 X
TG A AN A I R T AR b, &
BB, ZRYESIT¥ENL (P<0.05), si-
RDX1 21 Fl si-RDX2 21 41 Jitd A5 XF 36 77 . 1 40 i 44
I T si-NC 41 (P <0.05), AT w5/ F
si-NC 41 (P <0.05) . i B @ % RDX 2t (A J5
PANC-1 2 Ji (% 38 5 AT #8242 R . ULER 6 Al
K5, 6.

* 6 FEAMAIERTE N TR AMEBAEITEBER LR

(x+s)
A AR SRR AR
si-NCZH 101.10 £ 1.90 466.30 + 28.34 33.98 £3.71
si-RDX14H 85.90 +4.11 285.30+5.78 10.76 £ 2.79
si-RDX24H 68.10 £ 0.45 291.30 +9.40 20.04 £ 1.96
F1E 35.180 34.280 15.720
P{E 0.000 0.001 0.000

si-NC 4

2.4 RDXERE T iiFiE B Al Fn e iE

S T B R T RDX R X T i E B 1 5
Wi, A TCGA A GTEx B 12 v 179 191 i 2 g 21
41 A9 55 4 AU % 167 9 1E H 41 21 0 I A 8 %
RDX J£ 5 JE1T GSEA, 45 5L ik 713 RDX Al 5 i) B it 3
ARG TR %35 (P =0.001) (VLI 7), it
GEPIA 75 28 5048 122 /3 Hf RDX 5 SNATI 75 i i 98 2H 21
PR IEME (r=0.550, P=0.000) (WE8),

A0 o B 2R 4] 55 0 BB A1 SNATL 3 R R, 1 AR X

si—-RDX14H
E5 si-NC4.si-RDX1£8FAsi-RDX2 28 PANC—1 AR ERE (45 5204 x 100)

si-RDX2 2

REBILE, 2188, ZR¥ASITFEX
(P<0.05); 2uz ¥ H 241 SNATI 3 PR AR (AR G
REPRT XA, WERTME9,

si-NC 41, si-RDX1 £l si—-RDX2 £l SNAT1 3
MEE M RBE LK, SRNKEFE00, %
S G E L (P<0.05); si-RDX1 2 1 si-RDX2
ZH SNAT1 & (R A1 () AH X 3% 38 5 359K F si-NC 41 .
L 8 F1A 10,
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si-NC4H

si—-RDX1 4

si—-RDX2 41

E 6 si-NC%H.si-RDX1 £H70si-RDX2£H PANC-1 4 f&

8

[LE e

HEP oI R

log2/SNAT1 5 K AH Xt 3k

RDX 5 SNAI1 7EE PR 2R 4R O AB K M Bl =

0.6

0.4

0.2

Oh 48 h

RRSEHE (x40)

[KEGG |4 235

NES =3.129
P.adj < 0.001
FDR < 0.001

25
0.0
-25
-5.0 : : : :
0 2000 4000 6000 8000
Bl i HER

&7 RDX i@ Hn

0 1 2 3 4 5 6
log2/RDX HE K AH X 21k

xR7 RFERZEHSIEASNAN EFEBQHENERIE
BB (vzxs)
215 SNAI1 HE SNAI &
Xt HR 4L 1.00 = 0.06 0.38 £ 0.07
KRR 0.28 + 0.05 0.23 = 0.09
i 3.100 3.055
P 0.020 0.012
papitEEEl FEAH
———
L
o - -

B9 X ZEHHRASIEASNANEZETHE

% 8 si-NC4.si-RDX1 8750 si-RDX2 24 SNAL1 EE A

EQMRMRIEELLE (xxs)
2153 SNAIT KL SNAIl &
si-NC 4l 1.00 £ 0.07 0.34 +0.02
si-RDX 141 0.41 +0.04 0.18 £0.01
si-RDX241 0.52 +0.04 0.27 £0.01
F1E 35.780 159.600
P 0.001 0.001
si-NC 4 si—-RDX1 4 si—-RDX2 41
UV

E 10 si-NC4H.si-RDX1 41 si-RDX24H SNAH EH £
i

3 itig

e B g — A A BT AL R R,
Ko ek, HARSBORERE ., PURAR,
AL R, S RAR T 25 AR
FL SRR A A L RJEAAEEE X

w24 DN RE AR /DN TR e AT B B
S 5 R CE Y e D) RE BHE I SR A A A7
SEUE, ABORA T HORIRI TN EA R, B5I
AR AN T e AR R B R AR R —
it B LAY BUIRE LI, AR 2 BIF 5T LI S R A5tk 3
] Z R bR A AR KR AR SRR, &
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i . 2R BEAS A R A JBE R PANC—1 40 it 1) 358
5T

RDX 5 & 40 Me i 2B K . BB AR 2255 % 1)
AH O AT WS R B, R B R SGC-7901 4 i rh
RDX A9 F 9% Al L) 38 i3 NF-«B/SNAIL i #% | E-45
FEEE, Mg BEA R e s, R
7S F 1a-Z L RNA2 /8 miR-34b-5p 1Y 5 1
207 38 38 B 1) RDXC F 9081 455 i 96 200 6 ey 34 5 4R 2807
RDX 7] fig il of W % 0 fk # 44 (cluster of
differentiation 44, CD44) BYIEE M e fa gk, H5g
CD44—integrin {5 5 Fli A 5 P, DT A2 2 JFF i 240 4=
22 AR A A W A B 2F 7 1 0 T & B RDX
FE g R P Tk, A g0 2R S Rk B AL i T
FH 25 Ah B AR 9 PANC—1 41 i J5 RDX 28 35 9 HH (g 917
il , S T 55 E RDX X [BR I98 40 B i sE mm, ARTF Y
XF [ i PANC-1 40 04T 1 si-RDX A% %, AR
AR RDX JE K J5, PANC—1 4H g 384 5 A3 #% g J1 1
BE TR, Rk — 5058 RDX 78 AR b 19 /E H
UL, AR HEIT T GSEA 2307, 455 578 5 RDX
T2 IR RH G 114 5 DR A 240 A 0 R o3 R DG 1Y 3 B
BAE, X UL PR RDX AT fE 2 5 4 40 B R
[EPSUN

21 585 B 2 — 28 T 40 R T A R
Ji, E AR DA B AR L G e B 9 T R iR 4
LR RS ol 5 Z O BB MR Y. A0 A A R
R A v Y SRR AE IR, MOk 22 B F 9E & B I
Rz 18] it ¥ 1k (epithelial-mesenchymal transition,
EMT) 7EFRS L T EZMIEMH . EMT i —41i%
TG SEIR T UM H , fL45 SNAILL, SNAIL2 , % 4% ¢
WP h M EEE LM E &S A &1,
224 o, SNAILL BRI MEN, mREE0HK
1% 1Y SNAILL ] 44 b ARk, w4 gt 1]
FrFRA, BK R A i AR AR AT RS | (R 2ERE .
R, SNAILL %3k & EMT By BB bR R Y . ARBFSE
R IR A& g R H 2R AT I S A A R 9 A0 I P SNATLL
ik, RDX 5 SNAILL 75 9 i Ji 4 20 rp 2 35 2 1E A
K, m ik RDX B K JE . R MR i PANC-1 4 Jfd
SNAIL1 ikt i 2 R

ZE LTIk, A v RO 2 AT R R PANC-1
0 Mo 3G B RGE RS, LML W RE 5 R M RDX/
SNAIL1 FEHAH DG . SR, H H M 6= B R P Ik

W 3% AF 1 1 i RDX/SNAILL 3 A5, EARHLHAT
AR — A B MGG AE . A BT 5T A 5 88 4 12 e
FNZGHD 6T A T 3 0 JEL I R S 56 A0 4%

2 % X # -
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