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RNA-binding protein with serine—rich domain 1 regulates the survival and

progression of pancreatic cancer cells through the Notch signaling pathway
Song Haiyan ,Zhu Zhendong ,Yu Xiaomin,Zhang Yimin
(School of Basic Medical Sciences , Xinxiang Medical University)
[ Abstract] Objective : To investigate the role and possible molecular mechanism of RNA-binding protein with serine—rich domain 1
(RNPS1) in the progression of pancreatic cancer. Methods : Inmunohistochemistry and immunofluorescence assay were used to mea-
sure the expression of RNPS1 and Notch3 in pancreatic cancer tissue and paracancerous tissue, and RT-qPCR and immunofluores-
cence assay were used to measure the expression of RNPS1 and Notch3 in pancreatic cancer cells. Hoechst staining and CCK-8 assay
were used to measure the apoptosis and proliferation of pancreatic cancer cells; Wound healing assay and Transwell assay were used to
observe the migration and invasion abilities of pancreatic cancer cells; Western blot was used to measure the expression of N—Cadherin
and E—Cadherin in pancreatic cancer cells,and Western blot and RT-qPCR were used to measure the expression of Notch3 and HEY 1
in pancreatic cancer cells. Results : There were significant increases in the expression levels of RNPS1 and Notch3 in pancreatic cancer
tissue and pancreatic cancer cells compared with the paracancerous tissue and normal cell lines (F=121.612 and 34.649, all P<0.05).
Comparing with the control group, RNPS1 knockdown inhibited the expression of the biomarker N-Cadherin (1=39.922, P<0.05) , pro-
moted the expression of E-Cadherin(¢=8.281, P<0.05) , reduced the survival , migration, and invasion abilities of cancer cells(1=2.017,
4.874,and 19.747, all P<0.05) , and promoted cancer cell apoptosis (1=33.673, P<0.05). In addition, RNPS1 knockdown reduced the
expression levels of Notch3 and HEY1 in cancer cells(1=17.546 and 6.258 ,all P<0.05). Conclusion : The expression of RNPS1 is asso-

ciated with the survival and malignant phenotype of pancreatic can-
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R A, BT DDA 5 B R0 22 S R T AE A Y T
TENERC S Rk O 1 SR Y A A R R
DA G, 16 6 B 3 A (U7 Al 2 9 200 IO 1) 4= 2%
T RS B8 T 7 1™, 7 B R A X O 259 ) B
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T3t ) B A BR S 74 i, RNPS1 514 :5° ~AGCTCTTCCT
CAGCATCCAG-3’ (forward) ,5” —~CACTTTGGTGGGCTTAGG
AG-3" (reverse) ;Notch3 514 :5°~AAGGACGTGGCCTCTGGT
-3’ (forward) , 5" “-TCAGGCTCTCACCCTTGG-3" (reverse) ;
HEY1 5|4 :5° -CCCGCTGAGAGGATCTG-3" (forward) , 5’
~CCCTGTGCATCTCATTTCC-3’ (reverse) , GAPDH 51 ¥ : 5’
~CATCACCATCTTCCAGGAGC-3’ (forward),5 ~GGATGATG
TTCTGGAGAGCC-3’ (reverse) . PCR J v #4 M8 158 B 52k
WAL BT, SN £51:94 °C 30 8594 °C 55555 °C 158372 °C
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Ji o 5 48 h, R BRZH OE A B 5 i MR U B e AT
Hoechst 4 €8, , 35 -, WA BE F e B0 ET , W28 Gy (45 SR 41
M AU E S ARIAL TR TR A TR = T a i
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PCHNALH A, 45 R Won , 5im s A2 i, RNPS1 5
Notch3 7€ PC ZHZUH () Rk 3 i, H =38 HeA7 TR g it v (1]
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SRUANE 2 FFR , 50 B4R He A, RNPST siRNA 1] i 25 B A%
HPAC 7 RNPS1 (9 26 35 (1=50.714, P<0.001) , i B} RNPS1
siRNA TR BT

EH X A

RNPS1 siRNAZ]
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GAPDH 36 kD

A. RNPS12E F7E IE 3 X BB 5 RNPS1siRNAZH Y355

1.5-
RNPSI
]m 10‘
|
"
=y
= 054
a
0.0 v l__=l,
TEH X IEZH RNPSI siRNAZH

H:a, SIEF XL A, P<0.001

B. RNPST mRNAZEIE # Xt FE 4] 5 RNPS1siRNAZ A 55

2 BERNPS13fPC4HAE+ RNPSTmMRNA S
EARIEWZMm

2.3 UK RNPSIAZ 8t PC 20 B HPAC %8 T Fp4) 2L 3 74

YT RNPS1 7€ PCH 21 2 19 338 w0 T H A 55 4 210
Feik  RBFTHEN RNPST ] GEAE A SO L i & B L
FH siRNA I RNPST B A, F| ] Hoechst 34 (1,55 CCK-8 5258
I PC 41 AL A 98 T 5 18 B RE T, Hoechst Ye £ 55 56 25 5
R, 5 BRZHAH AT, RNPST siRNA 21 41 it 4 T 45 BTt s
(I 3A.B)(1=33.673,P<0.001) ; CCK-8 L4 25 Jt it 7w , 5 %
REZE M FE S, RNPST siRNA £ 411 14 385 78 i g A% (181 3C)
(1=2.017, P<0.01; 1=4.874, P<0.05) , IX 445 SR RNPS1
AT PC AN AR T A IR
2.4  FUKRNPS1 7% PC e B HPAC iE 4% 42 48 7

8 siRNA @I RNPST 3L, Al R 25 5 transwell
T HEAT PC AL IEAS AR 2ERE T AR, 25 2R R A 18]
AA~C IR, 5 X BRI L # , RNPST siRNA 241 i R2 14 A
4 T B AL (1=4.472, P<0.0533£=6.354, P<0.001 ) , {5 22 41l ffd
B % H b (1=19.747, P<0.05) , AR 0T 7 S5 2 22 1
EREL, XEERBRNPSI 25 T PCANMIZZE BRI IE )
AT
2.5 FUARNPS1 #74) N=Cadherin £k 1% E-Cadherin &3k

I ¥ 8] B %% 4k (epithelial-mesenchymal transition, EMT)
SRR 5 RS SRk WL S 7 e 41 N—-Cadherin
9235 FH R , E-Cadherin AR IC TS 25 88 2006 1] 422 fnk )
B i B RRAIC, A0 20 25 532 2h B Ty g i, i 4 it 52 A%
fe ) AR SR RE SRR, S WIVE AR . Ry ik —2F

IEH T R RNPSI siRNAZH

A. HPACHH M IR T 150
40

30 I

20

PT% (%)

Eﬁx&ﬁﬁzﬁ RNPS1 IsiRNAéE
B. HPACAH A T-F550E 43 L HT T

—o I X IR
0.8 -+ RNPSI siRNAZ
n 0.6-
a

0.44

0.2

0.0

12 24 48
AfE (h)
C. HPACHH 13458 6E 71 i) 53 R
T a, FIER A B LA, P<0.001 5 b, 5 IEH X HRZH LEAL, P<0.01 5
o, HIEH M B LR, P<0.05
E3 PCHMAT 5EEEI RSt 547 (Bar=50 um)

o DU s 240 L 1) % B R 2B RE ), AR BIF SR Al A siRNA AR
RNPS1 Ji7 , #6011 48 s o N—Cadherin 1 E-Cadherin 2% 35 )
Ak, R R QLS s, 50 BRZEAR L #, RNPST siRNA
ZH 40 gt N—Cadherin [ AH XF 26 35 & B AL (1=39.922, P<
0.001) , 1fii E-Cadherin 9 #H X} 3 ik & J &5 (+1=8.281, P<
0.001), XHtEER, Bk RNPS1 0 T 4008 0 5 Fl 2 2% fg
71, RNPS1 A[ {3 PC AR a2,
2.6 3A& RNPS1 47 4] PC 21 it 7 Notch3 5 HEY1 mRNA
&

3L F OncoDB web %% Y5 JFE 1) &6 I 45 3R W7, £ PC P
RNPS1 5 Notch3 i F2 5 FE7EAH M (B 1), B AE PC A4
RNPS1 5 Notch3 23835, Sy it — 254K RNPST (19 TiifH0 A,
FIH RT-qPCR K1l T Rl RNPS1 Ji5 Notch3 5 HEY1 mRNA
By F kAL, 7 2273 3 41 Noteh3 mRNA 5 HEY1 mRNA
KEMES, ZRAH 5% E X (F=20.416, P<0.001; F=
16.314, P<0.01) , WIE 6 7w , 5 1E & % AL AH b4, B4
siRNA 41 H' Notch3 mRNA {19 & ik K H T iiff #0 3 F HEY 1
mRNA % ik J& B & ok 48 (1=2.988. 0.028, ¥ P>0.05) , ifii
RNPS1 siRNA 4 7, B ik RNPSI (9335 J5 F # T Notch3
mRNA 1335 K H T I 5L HEY 1 mRNA 35 (1=5.180,
6.724,%1P<0.01)
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E T HR2H RNPS1 siRNAZH 401 5AT:

30{ _—1— b

20+

= 104

AR (%)

E%XIE4]  RNPSI siRNAL
100
80
60
40 a
20

48 h

24 h

AEEH (%)

48 h I :
IEHXTHEZL RNPSI siRNAZL

A HPACAIHIR TR RE ) B. HPACAINLEE RS 11 5B P

IEH X HRAH RNPSI1 siRNAZH

8

7 80

-

E 601 b
2 407

=

i‘g 20

® g .

TEHXTHRZ]  RNPSI siRNAZH

C. HPACHHNEIRZRHE 1 L EIE

H ra, GIEH X IR HEE, P<0.001 5 b, 5 1EH % BREH A L3, P<0.05
4 PCHMEBERZEIWRSITSH# (Bar=50 um)

1 2 3 4 . 1.0 :
= = '51 1.0 N-Cadherin * E-Cadherin
. ; a
N-Cadherin ! v” - 130 kD @ 0.8 e - 0.8 _I_
- B 06 E 0.6
. . X > 04
= 0.2 a = 0.2
GAPDH e s s w— 36 k| 0.0 ' 1 0.0 T .
Lo w e e EEXTHEZ] RNPSI siRNAZL IEHEXTHEZHE RNPS1 siRNAZH
1.3 WIEH X REZH ;2.4 5 RNPS1 siRNA 21 ;a, 5 1% X BRZH L 4%, P<0.001
E5 PC#4As N-Cadherin 5 E-Cadherin & B FRiA BB ik BB R Gt 5 #7
L5 RNPS1 L5 Notch3 L5 HEY1
Ef i ]
Dj@l.o T 1.0 —_ a ﬂg 1.0 - b
# o T & =
0.5 - =05 %05
= = =
0.0— S . 0.0 — T : 0.0 — = Y
& & F & & F ¢ &S
& S & PN A N
SRR M AR MRS ¥ &
< S S
A. RNPST mRNATE IE % %) B4 B. Notch3 mRNATE IE# X B 4H 5 C. HEY1 mRNAZEIE # % B4
5RNPS1 siRNAZH 3214 RNPSI siRNAZH () 36i% 5RNPS1 siRNAZH ik
W ra, 5 IEH R IR L4, P<0.001 5 b, 5 1E % % BR2H L #% , P<0.01
E6 PC4ffis Notch3 5 HEY1 mRNA B3t Rik 2
2.7 HAKRNPS1#74) PC 2afe# Notch3 5 HEY 1 5 & &k Jii , HPAC 41 i 7 Notch3 2 11 5 HEY 1 2 1 35 ¥ IR AIK (1=

FIFH Western blot £ 1 # it RNPS1 J&§ Notch3 5 HEY1 17.546.6.258, 3] P<0.001) , A _F 45 54 7% RNPS1 7] g i
R IR, 45 50 BRI 7 R B RNPST 92634 1E [ 3842 Notch3/HEY 1 {5 518 %5 5 PC (LR .
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15 1
- Notch3 = HEY1
h3 | o ——
Notch3 - i 1.0 = 1.0 a
X X T
= 05 a &= 05
— S 33 L]) = I—_j z
HEYT 0.0 . : 0.0 ’ \
B R o B
CATDH - o L{g@;‘ @ / L\@c ‘l‘%v/
% > % 3
& é‘%\ &% §%\
A IE3 0 B4 SRNPST siRNAZLHPACAI & &

Notch3#E [1 SHEY 12K [0 Fik

B. Notch3ZE [1EN %% B AT

C. HEY 15 F1EN %% B4 #r

1.3 WIFH X2 ;2 .4}y RNPST siRNA 2H ;a, 5 1F 3 % BRZHAH He %, P<0.001
7 PC#HBar Notch3 5 HEY1 & AR EHMEX Kk BEE R Kt 9

PC 2 — M EOEE &, TG 22 75 1L R g0
RE 2 — , H AT PC EZEMIRIT ik RRAHEFA
YIBR 4K, t T PC Bk = 1] 5 i) i R IR , 2
JEAXT R, B R KB HE T RIEFAR
BT, HAAE R BRI ROR KRR, R Rk
T PC I AR 4 R B T K O
F R A R AR H PC R A K SR B 4 F LA FF
HE— 0 gE . L, B &R PC R IHIZ W 1) A4 P
B ST PCUETEIR I o, A B T 0 & B PC
Ik HUS .

AS S B A Y3 P 8 1 FE B R AL,
— A BE R R R B R R R X 2R
Gy e B R A e A F L2 ), A IS
T PEBNG P 2R AT P e L AR 92 v R E
SR B R R R Bl A R B AS R E
BEUEI 25 T s i A R IRE Ak g B AR
P IERIE 2 W sk S A bR e

1999 4 RNPS1 # 4 7e If-4lifb , oy 5y H2id #2 i
BT T 7E mRNA A 42 v ke 5 224 2
I RNPS T A] e s i 5 5 A sl 28 o0 g T, 9
LA T2 1 Bel—xL Al Mcl-1 (92635, #2758 RNPS1 A]
A 2 Vil 5% e L 1 A PP R 22 0 K T Y TR AE IR T R
S STAR R RNPST 78 8 M iz 19 48 FH 2 2 0F 5%
GV 8 o 4 B AL A BTt o AS F A4, I
T N I (endometrial cancer, EC) [T G A AL | 45
7R, RNPST A RE S ECIRYT AHHL 512 3 o X
467 191 fili 5% g £ A5 A 35 DRI e B I PR 43 AT o
RNPS1 5L PR A BAE 45 K 4 L R, 5 0F
HOPEL TR AF A, RNPST 7 B 5555 20 1 4 25 35 [
%, ThBEWFIE B, RNPST 76 0P S an i b g 2

R bdRg VR FHRY I 7E B S0 T, RNPS1 Rk T,
A T B 5 24 F T 300E Rac1b/RhoA {55
i, 1 25 E U 20 R 2R AR LY, RNPSI
1 PC H A 2 e v VR T AN B

T Wi RNPS1 & B 7E PC Y & A LR JE i
VER , AR 5% F§ OncoDB web W IE , F it B~ , 5
1EH A 4UM L, RNPST 1E PCREA ik TH g , AT
FEHE—BAE T RNPS1 78 PC 2140 i 55 41 41 K PC
o0 M 55 RIS L R AR R FE N AL, R R
S5EEERE 2, 5 EFHS KA AL,
RNPS1 7E PC 4 i Rk F i o

i T f# RNPS1 7E PC A 0y /E I, A iF 58 F)
siRNA # [1] Ik PC 41 il /2 HPAC 1 RNPS1 335,
AWFSE &I RNPST BT 8 7] LAHI 6 PC 4H M Y 385 56
FiE# , 12 59 40 B A9 98 1= . N-Cadherin fil E-
Cadherin J2 /8 41 i EMT 5 22 (948 iC 9, RNPS1
{5 , N=Cadherin & H ¢ 15 %1% , E-Cadherin 2 2
ik TFE #2548 RNPST 7E PC 41 it 2B 77 T 7%
{RZE AR EIE M ER

Notch3 J& £ M 7L 341 & 3L 4 F Notch 32 {4
Z—  FEAN R g vh R ¥ AN TR R A L O
Notch3/Hey 1 {1 1[I 24 248 JiE () 38 5 ¢35 AN L Bz — (1]
FE AR ( Epithelial-mesenchymal transition, EMT),
TR S i3 g A R, A g Ah S 45 SRR I T
#X Notch3 AJ LA il PC 240 i 1) A4 K G A= 282
OncoDB web % R 8045 i 7~ , Notch3 7F PC AEAS A it
Fik,JF H 5 RNPST H) 354 AH M AR o8 45 31
W R, 5 1EH 40U A1 F AH L, Notch3 7E PC 4
Ji R I5 FH R . RNPST & A5 /238 28 875 Notch3 5
530 BT R AEAE I NS R . AR5 R siRNA
015 B AT PC 418 2 HPAC Fh RNPST (98355 , 45
7R, Notch3 K H T iF#E 2L A HEY 1 () mRNA M 2K
17K -2 B A, 42 78 RNPST i i 1F [ 8 4% Notch3/
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HEY1 {55 #% 25 PCRYy#ERE,

TEARBEFE K T RNPST 5 PC ) F 1 56
Z WP oE 45 B8R T RNPST ZETE Y PC A CH bR
WAAE G M2 28 55 h & 4% 1 B/E T, RNPST 7]
i1 Notch3/HEY 1 {5538 8 5 PC () g iF &2 |, i
L 248 W g 38 35 1 Y Noteh {5 518 B 7E 2% PC B9 &
AR T B 0 7 R S A B T PC R 2 Wk
TG WA bR 5 SO e TR T S SR
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