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Effect on cell viability and gene expression in human umbilical endothelial cell EA.hy926 by

adenovirus mediated DEPP over-expression
Ji Meiling,Li Wenli,Shi Chenxi, Li Hao*
(Department of Pathophysiology , NJMU ,Nanjing 210029 , China)

[Abstract] Objective:To investigate the subcellular localization of decidual protein induced by progesterone (DEPP) as well as its
effect on cell viability and gene expression in human umbilical endothelial cell line EA.hy926. Methods: Recombinant adenovirus
expressing human DEPP was generated. The subcellular localization of DEPP was investigated by using immunofluorescence and
Western blot assay with cells infected by ADV-DEPP. Cell viability was determined by using MTT assay. Apoptotic or necrotic cell
numbers were measured by flow cytometry. Angiogenesis related protein expression pattern in response to DEPP over-expression was
examined by using antibody microarray. Results:Over-expressed DEPP was localized both in the nucleus and cytoplasm in EA.hy926
cell. Compared with control cells, DEPP expression led to more severe cell shrinkage and detachment after adenovirus infection. MTT
assay showed that cell viability was significantly decreased with exogenous DEPP. Flow cytometry analysis revealed that the main cell
death induced by DEPP was necrosis. Finally, angiogenesis antibody microarray indicated that DEPP induced the increase of 7 genes
and the reduction of 70 genes expression in endothelial cells. Conclusion; With increased expression, DEPP led to endothelial cell
damage and may be involved in the regulation of angiogenesis.
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ek R HE A4 F N, DEPP 638 K S 1] & A
AR, N, FERG I BT IARLIA 3T3-L1 401k A Rg
197 4 1 31 2 v  DEPP mRNA 7K Bl 2 Ak 2 B 114
e me s NEEE R R OME LR
JEWILIZIR) DEPP ik [iH, HAEFME b
LA A 2R8 , PR DU BH R R iR T s R
KB A DEPP BYRIRHE NS, (HJ&  DEPP Kik
PSS AN D e AR A RZ e, B R JCAT A
M AMEIEA R EEARE —, 5
SKHEREREAL | I e U S 1 & R R
YIS BRI, MG E B RRIE
DEPP 35 T AR 1 Sk 9 Bz 4l , - ELAE I
ERBE R RIR BT TR 1R R A s
AR BT AR A T, IS DY R A R R 1Y
DEPP #2055 Fefi17E LA BFIE v 28R, 148 P B
Y X} DEPP 1383k 32 X3k 5% 5 A F O (Forkhead
box O subfamily, FoxO) 4 1EI45 ; 76 B EURIBCT | 1%
N4 DEPP (9361k Bl IF H 5 FoxO it
AW TER EE 3235 DEPP 114 T 4H 05 75 Ll
W T DEPP 25 (ATE LA P9 B2 4 A o0 A5, K6
T 333k DEPP X IV P B A0 52, 15t
DEPP SR AL RN R T T HIRE
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1.1 ##

RPMI-1640 35359 (35 [ Gibeo 24 H)), R4 1ML
H (WUNUZEF AP w]) ,MYC SR TRITC 2
“Pt (3EH Sigma 24H]) ,DEPP Hifk (3EE NOVUS
AF])  HRP ARICILEHT 4 1gG HRP FRic iy L =F4¢
N TgG (AL R AZ a4 ), M4SN B2 411 EAhy926
FE B 40 293 (B 5¢ KeyGEN 23 Al , BRI
VIR Cla T F1 EcoR T JSehr /M & Il
& (A A TaKaRa A 7)), Annexin V-FITC X7 £ (5§
EBEYIARAF) A B (3 E Full Moon
BioSystems 2y F] ) .
1.2 7 &
1.2.1 JkegtyzE

A DEPP ¢DNA i@ PCR ¥EAT 3 514)% 51
W . F:5 -AAAAAATCGATAGGTCCCGGCTTCTGC-
TC-3",R:5'-AAAAAGAATTCGAGTTCATGGATCAC-
CGGG-3', #4 myc-pcDNA3.1 JFukz HI BR i1 N 1)
Cla 1 F1 EcoR 1 XUE§Y 5 e RMAAE 244 . B DEPP
B PCR 9347 =WIH Cla 1 F1 EcoR 1 BV, EIRIIA
YRR B R R iR A S B Y5 H] T4 DNA %

Pl ek DHS o RSS20, Tl PR SR
IR S Cla T 1 EcoR 1 ATV S5 , 195
H BE M e R FIESE 5 N DEPP ¢DNA 584 —3,
122 FHMABAFGHIE QK AR E N

Pl bR DEPP ik Bk Midi , FH BP Al LR
HAEGWERHARWE., 5l WFI F.5-
GGGGACAAGTTTGTACAAAAAAGCAGGCTTCGCC-
ACCATGG-AGCAGAAACTCATCTC-3' ,R:5' -GGGG-
ACCACTTTGTACAAGAAAGCTGGGTCTTACTTGTA-
CAGCTCGTCCATGCC-3', [ PCR =¥y, {#i Fi BP
# 2 R S0% H 19 Be AuBl-myc-DEPP-AuB2 H 2
F#4& pDONR221 |, ffi}f] LR HHRGH H T
51 myc-DEPP T 21 FI| I 5 75 2k f& pAD/CMV/V5-
DEST, 21 4f 19 7% 5L RL pAD-DEPP-IRES-EGFP
2R A TA o [ ] £ T A MRS R A B R TR
BRI R IR ML SR R Ut 293 2, ek 24~
48 h JE SR AE KRS, O rT D Ao i) B4 SiE
LR, HE F (green fluorescent protein, GFP) BYZ1A
U, FEANAR D B AR R BT, R AN
JiivE T AL, —80°C . 37°C R A ik, B ool B |
D A R TR, AU 2 R B B0 aliAk
2 5 T 1 N A2 4l Ak B 0 B (T) |, Spearman-
Karber I HEIRRERHE . T(pfu/ml)=10% X 145 i
RSB AN, XT BRI BT 2 8.5%10° pfu/ml,
ADV-DEPP JRiEEREE N 3.2 x 10° pfu/ml,
1.2.3 EFLMAmEF DEPP 9 Rk 58

Wb TR A KB EAhy926 40 i B2
1k, HR AN B AEF T 6 FLARP ,37°C. 5%CO0, 1
FRAAE IR FrA M AL G BE IR B 29 80% )5 , 43 Sl A
— 5 1 [ % R 7 LA BB B TR 1Y) ADV-DEPP
FRIRTE, 0 SRS [ B ] 2 YR TR L R A T A
2Pk B R BRI 1) B A SRS i ]
Z YL (A0 M EE P10 T Western blot 5256, A& H
FFER R IR,
1.2.4 Western blot #&-

WO R RE R A, $RIGE T, fAL BAE
50 pg, 10%SDS-PAGE 73 &, %% 2 PVDF (100 V,
90 min) &, 5% Wi iE Wik3 £14] 1 h, il A—3t DEPP $it
A(1:1 000) ,4°CHEF IR, TBST BERRE 3 1K, 5 min/ IR,
ZHN HRP ARIC Y LI E AR 1oG, =HPEF 1 he
TBS-T PEEE 3 K, 5 min/IR, 243 AT ECL Ak A0
R B2 E T g FEE,
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FH PBS ¥k 3 1K ;3.7% 0 F S IR E 2 5 min; BRH
fiit , PBS %% 3 WK ; Fl & 3%BSA ,0.19%NP-40 f{JPBS &
TR 25 N 30 min~1 h; JILABT DEPP HiiA, 4°CHiE
F I PBS ¥k 3 YR TRITC 3T, & ks
H 1 h; PBS Uk 3 e FHE TUO6 R IMEE FIgE .,
1.2.6  MTT A4 2m o 75 7% 5

TE 96 FLAR HHZFP AL, FfL 2 x 10* i, B
2 3ANEAL, AR G ) S R Bk Y R R
Y fEakseR TR, — e iRl fE UE T S AL
A 90 pl TCMLTHEFERIA L 10 wl MTT (5 ¢/L),
3TCHRZEM T 4 h, WiddhsR, BALIA 200 pl
DMSO, %% 15 min, 7EBFFRIY 490 nm P T IH
WOCREAE
1.2.7 A 4afesubn

2 2% e T A AR 7 IS, PBS PRV AN 1K,
I it T A 20 P (SRS & EDTA) , I ARG 353 b 11
AL, RIS T, B 1x10°~5%10° -4
2,1 000 g B> 5 min, 35 3, WEELTH, A PBS
FE, FRR 1000 g 5.0 5 min, 3+ L3, LA 500 wl
HEHRWFREZMM, MA S ul Annexin V-FITC,
BRSNS wl BUEEE (P RRIRS), =
TREEIEE 10 min, FETH LI , Annexin
V-FITC N&E a5, PL LT A5,
1.2.8 @R W X AARK R G W RIE

e EAhy926 i, FHTYE B PBS GRS N
N ZRREIR V) S e M B2 1, SR R 144l
bS5 I e HEE e R ARt AL RO 24 P8, K4tk
HZ =AM RN, B E A E SR
BV R R Y I RA R /Y AN T O = B = PO i
SCHRII , FE43 N JE e . B fe A TGN, 2 s

A o W s 2 e 41

ADV-DEPP J&YL4H

A A Cy3-Streptavidin ARSI , 28 B G B I
FEOTVESS, BRI R R TR,
1.3 “%itFF%

FRAIRIH M7 A 3 UK, SR SPSS13.0 4t
A, BT BRI BT a5 R LI + BRifE2E (X +
), AL LR ¢ K56, P< 0.05 NN 2R
HEiteEm L,

2 # B

21 FURARERBEAHEL

A IR TR EAhy926 41 2 d )5, 7E B
5N BIVAT SR Y GFP SR (5, BTk
FRAF(E1A) . BRINTE ADV-DEPP (141 /i
1 H] Western blot £l , FIFEZY 23 000 A5
BB 2547, ST DEPP 231t —3(, DEPP &
12835 1 5 B R G i A 6 B S Al (11
1B), LA 25 5R3RH | S R9%EE ADV-DEPP 44
SR
2.2 DEPP & & /& EA.hy926 @ itL v 64 5 4%

T A% DEPP 75 EA.hy926 4l ()& 47,
ADV-DEPP 5 %8t 2 d 19 41 g 4T i 58 646
W, %88 DEPP 7E 40 A4 ez h 3448 A (&
2A), 52—, @k Wertern blot A o Joi A1 o 4%
HEE, TR F A DEPP SR Kk (&
2B), LiRZ5HE K  DEPP & (1 7E N K 41l EA.
hy926 H A2
2.3 it &k DEPP % & $ 3 EA.hy926 %0 fLtl 757
S
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Figure 1

and Western blot assay

Expression of DEPP in EA.hy926 cells infected with recombinant adenovirus was confirmed by fluorescence microscope
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Figure 2 Subcellular localization of DEPP in EA.hy926 cells

SN A ORI, FEERYLIS 24 h 9,2 A4
TCW B 2 AL, 2 48 h Zi Ay, 55 0k BRI B I
YL A EE , ADV-DEPP JBYL2H & A= 45 40 SET-RY4N
W% . % 72 h,ADV-DEPP &L 4H K A= 4% 45 LTI
YA 3 (& 3A), @it MTT 3L A48 % Bt

W R R (K 3B) , i —20 a4 1Rt
AT 4R & Hef], & BLADV-DEPP B2 41 iy
4 1L DR BE 2 BEOE BR O S 1 J2% % 20 240 A I 1 om
[(1706 020)% vs (9.86 £ 1.26)% ,P < 0.01, [&l

3C], biRgEHFM i ik DEPP il 55 EA.hy926

ADV-DEPP JE&Y 2 AN 500 BRSO BRI A1 R Aot & B sET
A Xof B e e 21 ADV-DEPP J& e 4
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Figure 3 Cell viability was significantly decreased with the over-expression of DEPP in EA.hy926 cells
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2.4 DEPP xtfi M smiet d X AMEFGR  40%VI (3 1), X85 Bt E—0F58 DEPP S:3%
DGR AL M55 N R AR AE T 1 43 F-HL A B A M 48 & A= b iy
Llﬁz%%ﬁw YL 48 h E AR, TR ERIREE TR,
AR BN T B R, & B Rafl

o
Ras18 . Stat3 %5 7 /N2 B9 R B8 40% L I 11- 3 i
la.CD50  Glycophorin A % 70 4~ 1 A 335 T B# AHIFFE 0 L S SO B . B A B
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Table 1 Effect of DEPP on the expression of angiogenesis related protein in endothelial cells

XFIRARHE  ADV-DEPP XIS ADV-DEPP

e e w0 e e e
Rafl 0.25+0.02  0.48+0.01 1.90 COX2 0.77£0.08 0.33+0.03  0.43
Ras18 1.04+0.39  1.95+0.16 1.87 c-fos 1.37+0.27 0.58+£0.11  0.43
Stat3 0.41+0.09 0.74+0.04 1.80 CD45RB 0.89+0.04 0.38+0.02 0.42
MHC I (HLA-DP and DR) 1.39+0.65 2.12+0.27 1.53 PDGF 0.93+0.07 0.39+0.03 0.42
MHC II (HLA-DQ) 1.14+0.35 1.69+0.14 1.47 VEGF 0.76£0.05 0.32+0.02 0.42
Cullin-3(Cul-3) 2.08+0.53 3.00+0.22 1.45 Interferon-a( 1l ) 0.49+£0.01 0.21+£0.01 0.42
eNOS 0.32+0.03  0.44+0.01 1.41 Hepatocyte Growth Factor 1.34+0.22  0.56+0.09  0.42
IGF-I 0.66+0.09  0.39+0.04 0.60 APC2 0.82+0.03 0.34+0.01 0.42
IL-30 0.17+0.02  0.10+0.01 0.59 CD54/1CAM-1 1.20£0.17 0.49+0.07 0.41
TIMP-2 0.44+0.04  0.26+0.02 0.59 CD40 0.96+£0.08 0.38+0.03  0.40
TIMP-1 0.43+0.06  0.25+0.03 0.59 IGF-1R 0.99+£0.12 0.39+0.05 0.40
HIF-1a 0.74+0.03  0.43+0.01 0.59 MHC I(HLA-A,B,C) 1.05£0.17 0.41£0.07  0.40
Cullin-2(Cul-2) 0.62+0.02  0.35+0.01 0.58 Fibronectin 1.56+0.12  0.62+0.05  0.40
Mek1 0.89+0.05 0.51+0.02 0.57 Thymidine Phosphorylase 0.60+0.01  0.23+0.01  0.39
Flk-1/KDR/VEGFR2 1.09+£0.07  0.60+0.03 0.55 IL-18 0.72£0.07 0.27+0.03  0.38
Catenin alpha 0.67+0.13  0.37+0.05 0.55 MHC I (HLA-A) 0.90+£0.04 0.34+0.02 0.38
IFN gamma 0.57+0.09 0.31+0.04 0.54 GSK-3 1.65£0.16  0.62+0.07  0.38
NOS-u 0.75+0.01  0.40+0.01 0.53 uPA 0.55£0.01 0.21+0.01  0.37
JNK Activating kinase (JKK1) 0.62+0.13  0.33+0.05 0.53 IL-6 0.46+£0.06 0.16+£0.03  0.35
F.VIII/VWF 0.92+0.03  0.48+0.01 0.52 ¢-Sre 1.38£0.16 0.48+0.07 0.35
MMP-9 0.57+0.12  0.29+0.05 0.51 MHC I (HLA-DR) Ia 1.25+0.18 0.43+0.08 0.35
TACE/ADAM17 0.64+0.07 0.32+0.03 0.51 EGFR 1.39+0.20 0.47+0.08 0.34
CD115/¢-fms/CSF-1R/M-CSFR ~ 0.65+0.06  0.33+0.02 0.51 CD36GPIlb/GPIV 1.69£0.16 0.57+£0.06  0.34
Grb2 2.36+0.39  1.19+0.16 0.50 GM-CSF 0.70£0.05 0.23+0.02  0.32
Raf-1(Phospho-specific ) 0.59+0.07  0.29+0.03 0.50 MHC I (HLA-B) 1.23£0.10 0.40+0.04  0.32
TNFa 0.56+0.03  0.28+0.01 0.50 CD56/NCAM-1 1.29+0.04 0.41£0.02 0.32
Plasminogen 0.86+0.12  0.42+0.05 0.49 Int-2 Oncoprotein 0.72£0.04  0.23+0.02  0.32
IP10/CRG2 0.70+0.14  0.34+0.06 0.49 Fli-1/VEGFR1 1.31+0.08 0.41+0.03  0.31
PDGFR, alpha 0.77+0.01  0.37+0.01 0.48 MHC I (HLA-DR) 1.32+0.11 0.41£0.05 0.31
Thomsen-Friedenreich Antigen 0.44+0.04  0.20+0.02 0.47 ERK2 1.68+0.09 0.51+0.04  0.30
NOS-i 0.67+0.11  0.32+0.05 0.47 G-CSF 0.70£0.03 0.21+£0.01  0.30
SHP-1 0.59+0.08 0.27+0.03 0.46 MMP-2 1.25+0.14 0.37+£0.06  0.30
Interferon-g 0.67+£0.14  0.31+0.06 0.46 MHC II (HLA-DP) 1.29+0.12 0.37+0.05  0.29
MMP-1(Collagenase-I) 0.55+0.04  0.25+0.02 0.46 Fli-4 1.43+0.06 0.40+0.03 0.28
CD25/1L-2 Receptor a 1.68+0.13  0.77+0.05 0.46 IL-la 0.74£0.06  0.20+0.02  0.26
IL-3 0.60+0.06  0.28+0.02 0.46 CD50/ICAM-3 2.39+£0.25 0.61+0.1 0.25
Mek2 0.64+0.05  0.29+0.02 0.45 Glycophorin A 1.55£0.03 0.33+0.01  0.21
Cullin-1(Cul-1) 0.81+0.02  0.36+0.01 0.44 Endostatin 1.99+0.11 0.32+0.05 0.16
p300/CBP 0.69+0.14  0.30+0.06 0.43
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Western blot #:0] | & ¥ DEPP %5 1 7E EA.hy926 4f
L %) B it B A% v A5G 2R3 | HLAE A 5 v 9 A
P57, AR R B S 4 e 5 L A 2o A A
&% T Watanabe 28 4iGE (1) HEK293 4iiffi-F DEPP
FEEN TN AN Shin 25548 i DEPP & 143
AAEANM b FRA I Fh2E ST g S A0 A
A HAA DEPP FEAHAE N Y e A 34 238 i 1 ek
AMIEPE SR 0 7 ORI 2 1Y, A AT RE S TR R R
FIME A3 ARS8 4 —3, L, IR DEPP A3 41
WL RE A A i — 2D SRR

HArmR O ZIMIET i feidfe |, 258
PRI PR R A A5 A 3 s B IR 3R 1 P R B0 DEPP
B FRIRIKE R A AE , (HEXT DEPP 1Y) RE 5%
hdeas i, T i & 486 195 19 DEPP 78
EA.hy926 4 e ()it Fe ik, WAL 5] DEPP S840 i A7
TR R FET 3G, DR, 25 el e 4
AT DEPP 3R 153 22 AT GE A FE 4L 40 i e T2 1Y
YEF, AMERFET EZ AT MRFERFIE R,
3 1o 3 A AR I % B, DEPP S 2 20 Jif 5
T-UARSE R F, X —id BRI R 2 TP 1 DL
P00 . (HBE 2 X IR B0 R G B B 11 RIPKL DL &
RIPK3 BIBFFE AR A R e A T el s, X
T DEPP 2 33K 5| 36 241 Ji 58 38 1 BAK 437 HL I i1
T B — RIS,

O A 52 & B0, DEPP 16 W iR & B A9 AS [R] i) 34
PR THNAH LB B N B 4 e | 7 A )
B AR A Pt AT A U F) DEPP 9 23RS, R
DEPP Al REZ& S5 1 L AR, A5 HE N
O AR I T DEPP i k% LA P R 4t
A8 K A AR DG PR R IA K- 152, 2 B Rafl 55
7 FhIE PR G Rk i T DA R SR IR 38 T
A5 B 5 ZERI R ZFE A =1 il R
PEAER B A P9 R AR R i A K 7
G KN S AZ AR cfos!™FN c-Srel ™45 U
LD X BEBLIR (/) Fe 3k T AT BB DEPP S8l &
R M AE T B A FAILI A O (R A RE it —20 1
ISR R SE

B2 AR E A EA RN S E AR,
A DEPP 85 7RIS N B2 41l EALhy926 H i
SENCHEFT THRE, M H B &I DEPP W] S 3041 i
FEER TR, RAIRIE, 15 R I A4S & A A S A 1
RIRACF R B, X555 i — P W5

DEPP FVEIBLAIEL I T2
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