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[ ] 8 6 4505 R s L5 41 2 Cepithelial cell transforming 2, ECT2) % K £ A Ji i 5 % 9% (pancreatic ductal adeno-
carcinoma, PDAC) T {355 S H ) I I 40 Mo B 5 R T I RE IR . ok < SRAE 2018 4F 7 F & 2019 4F 3 H 761 4 42 2 K2 I @ K
TR B I3 BB PDAC JAH R 55 B AR 25 35 51 o J I GEO ¥ e A\ M i 256 DR 32 08 1 0 ok 22 S RO R IR, SR FH TCGA 54l 43
MriZFE R 7E PDAC H RIS I 5 B #H A A . DL qPCR B A AL 7E N PDACFEASH 3G IE T ECT2 mRNA K &5 (A 3Rk .
L siRNA T IR 41 # 5 PANC-1 FF ECT2 3[Rl (3R 1 , CCK-8 134 55 S5 56 K6 00 Jirt 88 200 B 134 5, 37 = 400 B A A 00 %o ol Ji e 41
TR, 5 WB AR AR SCE (AR . 48 R« AR5 185 2 W7 07 i HH R e o 22 5 A [H ECT2, TCGA $iis o 4
BT R LA 421 b i R IE (1=4.005, P<0.05) 3 5 447 B3 A1 92 (P<0.01) . mRNA(1.01£0.06 vs 4.25+0.12,=24.09, P<0.01) X £
FKFIRUEHAE N PDAC AR mRIL . TIRECT2 B J5 , FLAUAIE 58 A7 21 0 401 (P<0.01) b ZLH Z5 175 S (R 40 i T2 . 3%
BN C(P<0.01) , [l BRI A T2 M5 26 19 BAX [t BCL-2 U361k . 46 ¥ : ECT2 BE[H7E A PDAC i 3k I b5 i AR A7 AR 9%, 2888 o
R B 5 R R TR AT AN B ONHRT ECT2 A A I i 79U I B 36y e s Rt 17 S Be Ak 30
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Expression of ECT2 gene in human pancreatic ductal adenocarcinoma and its ef-
fect on tumor biological characteristics

ZHU Jie, GU Yan, LIU Yanfang, WU Jian, WANG Zixin, CAO Xuetao(National Key Laboratory of Medical Immunology & Insti-
tute of Immunology, Naval Military Medical University, Shanghai 200433, China)

[Abstract] Objective: To investigate the expression of ECT2 (epithelial Transforming sequence 2) gene in human pancreatic duc-
tal adenocarcinoma (PDAC) and its effect on the proliferation and apoptosis of pancreatic cancer cells. Methods: Carcinoma tis-
sues and corresponding para-carcinoma tissues from 35 PDAC patients at Changhai Hospital Affiliated to Naval Medical Universi-
ty from July 2018 to March 2019 were collected for this study. The differentially expressed genes in pancreatic cancer were
screened out by using Gene Expression Omnibus (GEO) Database. Then, the related gene expression in PDAC and its relation with
patients’ survival were analyzed by The Cancer Genome Atlas (TCGA) database. QPCR and immunohistochemistry were used to
verify the mRNA and protein expressions of ECT2 in human PDAC samples. To explore the effect of ECT2 on the biological behav-
iors of pancreatic cancer cells, si-RNA was used to silence the ECT2 gene in pancreatic cancer PANC-1 cells, and CCK-8 prolifera-
tion assay and Flow cytometry were used to detect the proliferation and apoptosis rate of PANC-1 cells after ECT2 silence. Finally,
the expressions of apoptosis-related proteins were detected by WB. Results: The differentially expressed gene-ECT2, was screened
out by analyzing the gene expression profiles of human pancreatic cancer in GEO database. TCGA database analysis showed that
ECT2 was highly expressed in pancreatic cancer tissues (+=4.005, P<0.05) and significantly correlated with patients’ survival (P<
0.01). Moreover, it is also verified that ECT2 was highly expressed in PDAC tissues at mRNA (1.01 =0.06 vs 4.25+0.12; =24.09,
P<0.01) and protein level. After ECT2 silence in PANC-1 cells, the proliferation rate was decreased (P<0.01), while the Tamoxifen-
induced apoptosis rate was increased (P<0.01), and the expressions of apoptosis-related proteins (BAX and Bcl-2) were also affect-
ed. Conclusion: ECT2 is highly expressed in human pancreatic ductal adenocarcinoma and is related with patients’ survival.
ECT2 promotes the proliferation and apoptosis resistance of pancreatic cancer cells, providing the basis for exploring ECT2 as a

new target for the prognostic judgment and treatment of pancreatic cancer.
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I g A 2 M R B v P A T R, o &
90% e LR T MR 54 b R 1) g iR 5 i (pancrre-
atic ductal adenocarcinoma, PDAC) , H /% % 3 5 5€
RIRFE LI, HEEFAREREAE 4% Hr, FAR
AR A& PDAC B F 29077 77 3 A SR BRI BR K
I A BRI E 32 = PDAC B H MAAE 5, RIA Y
B RN A s E AT BRSO IR IT T
B, bRz 4l i A0 T 51 2 Cepithelial cell transform-
ing 2, ECT2) 4 [K 4 i i [ Oy 1 MR A A% 7 PR A8 H6e AT -1
A&, a1 GDP #4h GTP, %3 A 1) %
15 Bifi 25 DNA & 8T iy » FF 76 40 i 5 B G2 e M
R KRk, 78 M5 2 20 5 rh k4
ERS, CA B A R0E , ECT2 7E 2 o 4 i g v
SR ARIA , RT3 I MR LR B AR A 3G 4
1228 K 7% , [ I ECT2 Bk 7K v] /R Sy Jgg £ 3
W TR R ST TR TT 9T AR AR A

Y. i< ECT2 7E PDAC H I4E IR A3 52, A
Wt FL a8 I &5 & AR WS B 5 o BT, Ik H ECT2 7E N
PDAC W3Rk, 5 B B Z WPl f5 235 4 o0, IR
FLT FLAE bR A0 M 3G 5 L B O AR A B R L B A
15 F AL .

1 HRSE

1.1 A%1E aF o

111 HEHRBMELEEF L GEOHIEE T #iIk M
F 3K 1 B4 GSE154717, GSE16515®, GSE28735",
GSE624521"%, 5 i Bl FIFEA 7 S W3R 1. F I #E
25 73 Ht T. L GEO2R X ik 1l i85 iy 22 S B R HE 47
Wro #3264 adj P<0.05 #11ogFC>1. F|H Venny
(http://bioinformatics. psb.ugent.be/webtools/Venn/) 73
Br 4 N EE LR B K R 2 3R

1 GEO HiEERIREHAES (n)

Tab. 1 Information of pancreatic cancer samples in GEO database(n)

Data set Platform Normal Tumor Sample source
GSE15471 GP570 39 36 Pancreatic ductal adenocarcinoma
GSE16515 GP570 16 36 Pancreatic ductal adenocarcinoma
GSE28735 GPL6244 45 45 Pancreatic ductal adenocarcinoma
GSE62452 GPL6244 61 69 Pancreatic ductal adenocarcinoma

1.1.2 TCGA # 48 & £ & 441 T TCGA H 4 h ity
o e S5 AR B DA R R AE 2., B3 178 451
FEH UL K 4 B S5 1. R RAE 5 0 Rl ik
BHEHEAT A BE o3 T, IRl s A A7 M 28
1.2 B ARFTH. @Itk R £ 23X 5

W 2018 4F 7 A £ 2019 4F 3 H ERF % F 2 K2
it i A v I o B R g Jl 5 s 4 2R A 35 461
FoA B 20 51\ Ltk 15 1], R AL AR RS 47.2 % (41~67
%) o [ EEE S e 30 % 3~5 em B AH I 9 55 2H 41
PR AAE R IR o P ade J 38 RT3 AN H N RATAE AT
PUMR IR TT » IR G i B 2412 W 3 o AR 5 5 e o
PN o O WA PN E e R a2 P Y (o i A e L
fLifE, I35 BE B RERE T

A PDAC 48 Jfii & PANC-1 W H 35 E 4 R 5 72 4
A7 PE(ATCC) o 4 FH 5 10% I 4 1L i /') DMEM
F 37 oCH IR TR A TR 7R

FE2- 1135 - DMEM $5 774 % 44177 Lipofectamine
RNAIMAX I H Thermo Fisher Scientific 23 &) , RNA

PERGAF EIW H 4 A ], Real-time PCR ARG & H
TaKaRa A ] , e 4H Uk 5 5 A DAB 2 th il 71 &
) A B AE ) 23 W) Annexin V-FITC/PTI T &l
IR 7204 H Biolegend 2 ] , CCK-8 #4177 55 W H 7R
AR A TR A F], ECT2 /N T4 RNA (siRNA) K A
IEBAPAES HESS i 3 AR S, BTN ECT2 e
PRI H 22 E Abcam A 7] , 85 A FRPT B-actin
WP i A BAX B3 BE LR I HRP FRic bt BAN
Gl P H 3 E CST A A, Pt A BCL-2 HL o %
PuikIy B 25 [ Bioworld A ] .
1.3 qPCR #& M| A B& AR 5% 28 22 A% A J ECT2 mRNA
% A KF A ECT2 FHAKF

EIV 5t e 2H 23 S5 30 S AH R 55 4L 43, TN 500
RNA ZH, T 213 A P25 2 min, 4°C 1 500%g 550>
3 min, BC_EIEFEBUS RNA. B2 ng RNA U RNA J
B SR B RIS cDNA , LA N BER #E 4T gPCR 3
#, BECT2 L7 51 ¥ N 5" - ACTACTGGGAGGAC-
TAGCTTG -3’ , T ii# 5l ¥ A4 57 - CACTCTTGTT
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TCAATCTGAGGCA-3’ , §Z GAPDH L5 #8157 -
GGAGCGAGATCCCTCCAAAAT-3", Niif5I¥IN 5’ -
GGCTGTTGTCATACTTCTCATGG-3" . qPCR % %%
F:95°CTIARE 5 min, 95°CHEME 15 5,56°CIB K 10 5,72°C
FEH20 s, FE40AMIEFR . PL22C 5 /8 ECT2 mRNA
FHXTRIB K 6

1.4 %J& B 8405 3 &40 M AR AR & AE K ECT2
& A RLZAKF

RN JR AR K g 55 L bR A A 1) i3 AT %
P B et , ORI, SRk AL, i S AL
Z2 B TR o A Y B S A AR R T VR R B
8, 2E 3 TAEM T 23 FEH 1 h, 0 1:200 Bt
N ECT2 553 BE PR 4 °CRER, i INPT iR — 0 = 0 0
B 1 h)a, A EEEC B 1 DAB (R, 7 ARG 3EAT
YT R e e, 20T AR 0 7K S AR T R A % e
BN JEBE N (<200 FEHLIERE 5 MR HEAT 40 HE
Gl BRI R LA Y o i 5 R B P 40 PR B ' o b AT
FrE AT (=D N0, Yt 55 (+) N 147,
Jethnm BARI A H DN 241, e il om B IRER B (/)
N34r. BHTELNEEL 0%~4.9% AN 04),5.0%~24.9% N
173525.0%~49.9% 42 73 » 50.0%~74.9% N 3 7}, >
75.0% N 455 . IR afeii<4 y ECT2 8 EH
Fik 24 NECT2 E A BHMELX .

1.5 PANC-I1 & i1 4% 7 siRNA

B 1A ECT2 S AH LB 1 X BE 1) siRNA 35 iy _Fifg
H A A G, HOF AR 57 - CCUUGUAGU
UGAAGAGAAUTT-3", §if — H % 41 g T 0 B FL B
v, 2% B850 BH 15 48 B Lipofectamine RNAIMAX #% 4t
SiRNA, ¥ 4L 6 h J5 S i i Rr 72 52, 5 8 ik &
37 °C.5% CO, W48 H 15 77 48 h, U FLAR H (I 41 3
HUE RNA , #47 qPCR I TR
1.6 APDAC#ZL4 ¥}

B2 (0.2~1 @) 7EVA PBS FHEEYE , b 25 i, ¢
HEZE T 2 ml EP ' H, IR, RNA AR L 2
PR, FETBONARER , 7E TR 21 2% 4%+ 10 000 r/min R
WHEE 100 s, Hil AL 5] 5, DA% fa 4 5 A
1.7 CCK-8 5 I # M| F 4% ECT2 %t PANC-1 %@ fie 3%
LS R

43 99K S 56 21 55 6 BEZH 4 AR 1< 10° Fl ke T 96 FL
PR, 7E 37 °C 5% COL MM 43 Al i 772 1.2.3.4 d,
FEAN A] S AEFLIN 10 pl CCK-8 387, 2 h Jig F iAx
AR A 450 nm &b 25 (D) E , UL DE AR 41
WG SEERE A 3 IR
1.8 A KX mfe K42 M F £ ECT2 #f PANC-1 % fiee 78]
THHh

SO 20 Bt R ZH 40 B 15 pmol/L il 352515 &

JHT224 h JE W AE S LA DU A0 P, ¥4 PBS Wi Ja » A 45
B 22 K 40 L R 1< 108 AN /ml R, SRS NN
Annexin V-FITC HUi& , # ¢ = i1 % & 10 min, F 0
AL 7 52 (Propidium iodide , PI) , i % & i ¥ &
5 min, it 40O ARAEG I o
1.9 WB#M F 4 ECT2 #F PANC-1 28 2, & /8 T 48 %
% B BAX % BCL-2 & ik 69 %} v

fd F SDS-PAGE 73 & il 5 [, I H AL B B M IR
YR (FH 5% 4 1M7E A& 3 (BSA) 7 4 3 1A
P4k R, IF 5 BAX K BCL-2 Hiifk 4°C i & i 4 .
H, TBST ¥ 3 3 J , A58 FH BRAR G S AL M s 1 1) —
PL(1:2 0000 F 1 h, TBST ¥k 33 J5 , 1 F B8 5 (4L
2R GRTFESRI H FR 8 R IA K.
1.10 %tz

A SIS s K ] GraphPad Prism B4 A0 BE , BT
SEIG LR R 3 ko EEE SR A8 1 iR EdE
ks Fea » L] LURCR H A5, DL P<0.05 B P<0.01 3
INERBEA R FE L

2 4 R

2.1 A1 B GEO # % & 7h L MR W f& X 42 2 F &
ECT2

IEHL GEO # #& FE 1 GSE15471 . GSE16515.
GSE28735.GSE62452 1% 4 A i i Kb 42 , 73 b i
F S5 A 22 BRI, 40 A5 21 2 05812 3634281292
ANFEFEFER . R Venny 15 5] 4 A FiE & 4L Eif
FE 1294, 3L [E R RFER 27 AN (B 1A o String B8 2
A8 K O A0 A B TR G &R, o] LSS Bhifl e
BLT 53 F 2875 R — L9 OCEERE R . R Cytoscape H
MCODE i ifiie 1) 3 M R B HL AL (] 1B) . e
ECT2 7 4b T 5T m B, FLAE Il s 55 kA
A SR E L T R s R A HE , A Rl —
IR
22 TCGA#EERILECT2 AR R 5 & H MG
A8 Xt

FIH TCGA £ e v AL 5 19 178 g ZH 23 LA % 4
15198 55 41 215 PDAC i35 1 I 5 £ 48 % ECT2 43+
(I R = SGEAT 0. 25 SRR IR H U BECT2 R
AR TR 5 4 41 (1=4.005, P<0.05; K 2A) , IF:
HEHALPECT2 MR EEFHEFYEE TR P<
0.01, & 2B).
2.3 APDAC#4 %L ¥ ECT2 mRNAA=& & 25 %k ik

qPCR #8345 5 (B 3A) &7~ , A PDAC 44
ECT2 mRNA FKIA KV 835 5 T 55 41 21 (1.01+0.06
vs 4.25+0.12, /=24.09, P<0.01) . %2 4H 24k 2% e (o,
far il 45 2R (B 3B [RIFEEIE T qPCR 45 3
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A:Venny diagrams of the differently expressed genes identified in four datasets;

B:Screening three key gene modules with MCODE plug-in in Cytoscape

1 fRERFEE R EE L

Fig. 1 Screening of differentially expressed genes in pancreatic cancer
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A: Analysis of ECT2 gene expression in TCGA database;

2000
Time (t/d)

B: Analysis of the correlation between ECT2 gene and survival of patients in TCGA database

"P<0.05

2 TCGA BIRES T ECT2 BERIA(A) RS EETEB)MEXME
Fig. 2 Analysis of ECT2 expression (A) and its relation with patients’ survival (B) by TCGA database
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A:Expression of ECT2 mRNA in human PDAC tissues;
B:Expression of ECT2 protein in human PDAC tissues

“P<0.01 vs adjacent tissue group
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Fig. 3 The mRNA (A) and protein (B) levels of ECT2 in human PDAC tissues

are

Tumor tissue

3000




+ 528 -

HR [ R R iR YT AR K, 2019, 26(5)

2.4 ECT2 %t PANC-1 @38 74 A T 9%k

sIRNA i Iyl 4 PANC-1 21 Jifd b ECT2 JE X () %
15, T4 ECT2 B H RIS W IR (B 4A) o« I 4
Jifl CCK-8 3 5 S 36 45 H (K 4B) % M, T ECT2 &

1524 h 5, I e 4 i ) 38 B 52 3 B B 0 (3 P<
0.01) Ji =Rl B AR I T2 25 R (B 40O K, T4
ECT2 ik 24 h )5 , M 55 557175 3 040 M i 12 2 i 35
FH7E1€0.059 vs 10.71 vs 10.11,P<0.01) .

A B Aﬁ 3r
Blank  si-NC  si-ECT2 8 -+ Blank .-t
o e+ si-NC Lo
% 2" - siECT2 "3-""
ECT2 — Uy Y———" 5 r
e e = 2
5
© o0
c Time (t/d)
si-NC si-ECT2
) 301
{L62% 12.6% = }1.06% 23.8% <
1. £ = g éf 20
I = g
— i1 8 -
= ! ¢ NE & 10
- 180.4% 5.41% 714% 3.99% &
10% 10° 10* 10° 10? 10° 10* 10° 10% 10° 10* 10° 0
Blank si-NC si-ECT2

Annexin V

A:Interfering ECT2 gene in PANC-1 cell; B:Suppression of ECT2 decreased the proliferation rate of PANC-1 cell;
C: Suppression of ECT2 promoted the apoptosis rate of PANC-1 cell
"P<0.01 vs si-NC group
4 ECT2 X} PDAC 4HAEHE5E AT HISM0
Fig. 4 Effect of ECT2 on the proliferation and apoptosis of PDAC cells

2.5 T4 ECT2 % PANC-1 %8 #2 F BAX % BCL-2
Fakik

WB £ 45 (Kl 5) o , 78 PANC-1 41 filg H -+
PLECT2 J& , HAR T2 8 F BAX Rk B, i i o
H A BCL-2 %15 Nl . R ECT2 v fig il i i 47
BAX J BCL-2 ® ARIE KT T AER

Blank si-NC si-ECT2

BCl-2 wewey wi—y v— — oy —
Bax G e e e . —

Praclil o ————

5 FH ECT2%f PANC-1 40/ BAX & BCL-2 & B
Fig. 5 The effect of si-ECT2 on protein expressions of BAX
and Bcl-2 in PANC-1 cells

3 1 %

it T A2 P N S fi R (10 KB 5 MR Bl BE
BNERERE R PUR B AR 22— e it 32 2

A% NP BEE A B PDAC (2 5 90% ) 1 i Y 4
W (0T 5%, HHEIAT PDAC ¥Ry FEE
BAFEFARIBIT AL QAT Hr iR IT I )T
Ho AR R ERSEENEAE, RN HTHE
WG PROCRE IR AS B 5. , 22 308 8 502 I 30\ B B
A, IE H S AR AR AR R, Y)W EA
B2 W K TIOE 97 KR I A= 0 2 AR W, KR

SRy s 34 B Ji e 5 8 PR A R 2 LS R O
LR, A HE AT 8 1 GEO B FE v % Ik i B
GSE15471.GSE16515.GSE28735.GSE62452 43 #71 fi
R IR R 2 R IA RN, RBLECT2 3£ [K 5 A
PDAC Z M. ECT2 KA+ N i % kA
RAZMIGL A4 3926 [X 15, J& T Rho F ik & WE e 1% H
i 28 4 PR 141, H N o £ 7 P ) 5 XCCR1 A CIb6 [F]
5 R X 45, 72 DNA 453475 320 A0 4 i Jo] 3973 47 v ok 4%
P U, 3 w] 38 i 8 15 RhoA 1 28 i 5 3 24 5 F&090,
[F i ECT2 7] 5]t RAS A& (RHO) ZK Ji% /) GTP B )
WO 5 R 2 P IR DR AR R/
T e A g S R0 4 L R 2 A
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Ji g R Ak, RT3 R Y T AR 2 S S

NEE— 0 ot ECT2 5 5835 15 i A Gk, 14 A
TCGA ¥4 [ 43 #1 L 4E PDAC F R IE L 5447 1)
KR, 85 RF W ECT2 K 7E N PDAC H 4 = 3R
%, 5858 R AEAF R A2 1A G, A mRNA K &
FHACFEEAT T 38AIE . R 20 PR 9 1 AR P A 5 1
P MR RR B S 245 R OB R 2, LA O T ECT2 (1
T A A TE K R 4 i 49 B K AR 22 I R2 I T A R
I RN <R RV SR O 5/ I 5 s W O N o LS 7 N
i Jit 926 41 Jfd 22 PANC-1 ECT2 J& & F0 40 g o T e 1
hne T BAX A& BCL-2 & DA R IE ) 5 e I T30 5 1)
KR A, NI A SLI6 @ i WB RT3 ECT2 Jo 5t
BAX J¢ BCL-2 [ 521 , 45 2 3% B ECT2 1] it 52 1)
BAX J BCL-2 RIS RAEFIHTAE

H 95T PDAC B FL 2, RILZ T AEMbe &
o] RO A R R TR AR S Z A K
FRbR PP VR R B T - AW LSS & A E
BB AT S SR SR B AT IR BT, &K ECT2 &5 PDAC
TS B UIAE OG , HLAE N i i e 440 i v O #1218
B PO TR, AR PDAC FIE TT AN 55 240 W 3
BT IR R
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