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Notch4 affects migration and invasion of pancreatic cancer cells by regulating ac-
tivated transcription factor 2 and its possible mechanism
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[Abstract] Objective: To investigate the effect of Notch4 regulating ATF2 (activating transcription factor 2) on the invasion and migra-
tion of pancreatic cancer (PC) cells and its possible mechanism. Methods: A total of 60 pairs of PC tissues and corresponding para-can-
cerous tissues that surgically resected at Taizhou University Hospital during February 2015 and July 2019 were collected for this study.
The expression of Notch4 was detected by immunohistochemistry. siRNA technology was used to knock down Notch4 gene expression
in PC cell lines (MiaPaCa-2 and PANC-1). Transwell assay was used to analyze the effect of Notch4 knockdown on cell invasion and
migration. qPCR and Western blotting (WB) were used to detect the effects of Notch4 knockdown on mRNA and protein expres-
sions of Notch4 and ATF2. Results: Compared with para-cancerous tissues, the expression of Notch4 in PC tissues significantly
higher (P<0.01). After Notch4 siRNA transfection, the mRNA and protein expressions of Notch4 and ATF2 in MiaPaCa-2 and
PANC-1 cells significantly decreased (all P<0.01). Compared with Control siRNA group, the migration and invasion ability of PC cells
in Notch4 siRNA group significantly reduced (all P<0.01). Conclusion: Notch4 is highly expressed in PC tissues. Knockdown of Notch4
can down-regulate the expression of ATF2 at the transcriptional level, thereby inhibiting the invasion and migration ability of PC cells.
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1 AT ] PC 40 i ) = 28 g 112 (B X T ATF2 2
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A PC il 7 PANC-1 (it 734£) \MIAPaCa-2 (R 53
1) 1 5 3% [ 20 2155 7% 2 (American Tissue Culture
Collection, ATCC) , FHAS SIS EAEAARAF . 0 1HF € 17
H111¥) Notch4 siRNA F1 B 4 X #8 4% L siRNA (Control
SIRNA, BJJ 5 4T f & RLAS [R5 A R4 5 siRNAD H
GenePharma H [ A 7] & . M-Per R FL3 Y& H
$2 B 71 & H 35 [F Pierce /A 7] , Rever Transcriptase
M-MLU ¥ #% 3% {57 % . SYBR Green Master Mix Kit 5K
5% 6 52 5 PCR (qPCROIRFTI G344 F H A TaKaRa 2>
7). DMSO I H Sigma /2 7] , RPMI 1640 15 7% B 2
1MiE¥4ME B 3 E Gibeo A ], Transwell /N4 H Corning
N, R E 3£ E BD A A, ATR2 Hifk (H %5
ab47476) \Notch4 Hi /4 (H 35 ab184742) I 5 £
Abcam 2w , BRI S A (HRPO ARSI S — P H

3¢ [ Santa Cruz A &) , GAPDH $ii& 1 B b 5% 2= 24EY)
BHEA R AR, ECL 5580 H 3 [ Pierce A 7 , PVDF
JIESIE 3 [ Millipore A ] . LAS-4000 %% 24804 H H
A Fujifilm Holdings 24 & , X71 9¢ 6 B AW 5 H A
Olympus 2 7] .

12 @by R3E 5%
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AR MG 58 AR IR, 4 Sk R R T e
ST B FE 25 O B S B A R . 4K 112~ 4 i N
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H 60 15 i e 553 g L 4R 55 AL 431 4% 40
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DAL P BH P 4T o 440 A 50 P 40 B R A o € i
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35 s YU O R AR (0 R B (0 R R (ORI AR (O ik
At A0 1235y . THE FIRPIPE7r 2 et , 45
<343 N B >3 43 ) A
1.4 Notch4 siRNA 4% 4 PC 40 ji2,

& PC YR T 6 FLIR (4x10* /4L, FEAE 2 ml &5
H 10%FBS 40 o3 752 5577 R 4MIE 3 70% 165 -
i Fi g J5 74K+ Notch4 siRNA Al Control siRNA (100~200
nmol/L)#% 4« PC 41 g , 48 h 5 #E4T JF 825256 .

Notch4 siRNA 5 %1 5 5-GGCGGACGUCGCU-
CACCAAdTAT-3' #1 5-UUGGUGAGCGACGUCC-
GCCdGdG-3'; Control siRNA fF %1] i 5-UUCUCC-
GAACGUGUCACGUATAT-3' A1 5-ACGUGACAC-
GUUCGGAGAAdTAT-3',

1.5 Transwell i% 4 ] 4% 3= Notch4 siRNA %+ PC g fi,
A AR R R R

HEE X5 PC 40 B AN [7] ) i G Ab 21, SII6 53 o 25 1
%} & 2H (Blank Control, JTC#%4%) . Control siRNA 2H fll
Notch4 siRNA 2H..
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A/ml, HUAH B 250 Wl IDAN/INE o DU iR R 22
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WE R b, LLO GBI KGR B s RO BB
(IX71; Olympus 2 5], H A M52 J A RE , B ALK HL 5
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Transwell 41 42 28 5256 - B b =5 P 4l 0 368 i Js 1)
INELETCHE A FEUH , 7E Transwell _F %0 300 pl 7
TRATE ISR 7RI, S0 T # E 30 min, 7245 R F7K
s TR T AR B TR 5 AR AR, N 2 ml 5 1% JiG 4 IfiL
TR IRI B At 78 7R A JE VA AR FE 22 41 0°
ANml A2 AT o BUAH BRI 250 wl N Transwell /N5, 24
FUB R Z I 500 pl 25 15 % a4 375 BB 700 402
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[ 24 FUAR FEAEFLIIN 400wl £ i ekl , £ 5S35 15 7 e
R, 2R T CE 30 min, F /N = JEHE T K HiE D
JUIR, RG22 A 2 B8 0 AN E 25 A (1) 4, 24 FLAR
HIIN 200 pl G0 R/ = BT Hodr, =R R E
15 min. FREEFTEFE 3]/ 2 A0 78 5 2207 ; B 100
TR % 22 96 FLAR A, 48 BEAR ARSI 560 nm 4t
S (DY .
1.5 gPCR#& PC zm /2 ¥ Notch4 . ATF2 mRNA #) % i&

H{ Notch4 siRNA 41 F1 Control siRNA ZH 41 il , 1R
P X7 1) e %) 0 BH 4 TRIzol 50771 43 25 41 i A
RNA. ¥ H ¥ ¥ 5% 3K 7 & X Notch4 F1 ATF2 #)
mRNA AT 57 5%, A BER — A HL AR R I 8% R i
% (cDNA) % . 2K J5 , £l H] qPCR i il 12X 771) & Ao U
Notch4. ATF2 mRNA [FFIA7K . qPCR PR R A
251D : 7% Taq i - SYBR ZY B FUEME 12.5 pl, 1F %
[ 51 % % 0.5 ul, cDNA 2 ul, ddH,0 9.5 pl. qPCR X
o FE £ 95 °C.305,95 °C.3 5,60 °C.30 s, L 40 ME
¥ 95°C.15 5,60 °C .60 5,95°C.15s. LA GAPDH %
Koy N2 B, i 22 Ceik i 5 H (125 [ mRNA AH %S
FILKF o AR G PR 1.
1.6 Western blotting(WB) 42 ] PC %@ fi. F Notch4 &
ATF2 69 % ik

H¥ Notch4 siRNA 2H 11 Control siRNA 2H 4 it , %
TR B U B B AR B H 4420 MiaPaCa-2 AT PANC-1 41 Y
H S B 1, 4 B Bio-Rad I 5 v 5 & AR I A5 1 BRI
J¥ . $RELT R (11T SDS-PAGE , #5025 (1) 8 (1 i i 74

F A — 7 £ M (polyvinylidene difluoride, PVDF)

JIEL, K¢ PVDF I 8 T3 PR (2 5% B Jig Wik e e i 2%
MO = IR 22 18 3R ¥ 90 min, 5 T ATF2 8¢ Notchd

F—H0 (111 0000 L [ ¥ H ,4 °Cid . PelEnAS—
P2 500 E=IE N E 1 ho UL GAPDH {E AN 2
HEL. A P 0 5 9 Ak 27 O R 48 ECL AR B0 H b
FI AT PTG AR 22, 4R 5 18 B LAS-4000 R % R G it
ATFEAGEIN , 5 ] Imaged BCPEHEAT 4615 2K B 0 #T
THE H & AR R E .

# 1 Notch4,ATF2 5 GAPDH EE# #9514
Tab.1 Primers for the amplification of Notch4, ATF2

and GAPDH
Gene Primer sequence
Notch4 F: 5'-CCACTAGGCGAGGACAGCATT-3'
R: 5'-CAACTCCATCCTCATCAACTTCTG-3'
ATF2 F: 5'-GCAACGACCGTAATCGCATC-3'

R: 5'-CCATTGCCGGCTAGGGTTTA-3'
GAPDH F: 5'-GCACCGTCAAGGCTGAGAAC-3'
R: 5'-GGATCTCGCTCCTGGAAGATG-3'

1.7 %itsan

KA SPSS 19.0 Guih AR b B, 2 IEZS /3 A0 Tt
BB DL ks Row, RALIA] ELECR A e K56 5 TR R
K P R8s 2 41 Bk 2 ] 1) B BCR Y BR R 3207 2295
Fr, BLP<0.05 8% P<0.01 F/R 2 55 HA it L.

2 & R

2.1 Notch4 £PC L+ £ &k ik

T2 AR I 285 S (B D 2R, Notehd &
78 PC 2H 23 Fe i 55 4L 231 40 P A A0 4 i 5 b 29 0
Hi, Hoh R % £ E A £ . Notch4 25 (175 PC H 4
B 26 75 N 81.67%(49/60) , 75 3 55 41 23 b A 11 3%
15 #0H 36.67% (22/60) , 72 7 BAT G it % 7 L (=
25.15,P<0.01).

Negative Positive

Para-cancer =~ | - -

FES AR PRIFRIE(x200)
Fig. 1 Immunohistochemical detection of Notch4 expression in

pancreatic cancer tissues and para-cancerous tissues (x200)
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K FH siRNA H A Filid Notch4 [ mRNA J 5 (A%
KT 25, TR (B 3A) FIR 28 (] 3B Kl 45
HEIR, 5 Control siRNA 4H EL ¢ , Notch4 siRNA 2H 4
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Fig.2 Transfection of Notch4 siRNA down-regulated the expression of Notch4 and ATF2 mRNA (A) and protein (B)
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