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pSEB-Hus A% 31k JFURL B 3 PR 2= BHK 2% =
KT R Ay TR SEEG I I% s Trizol i7. RT
A BREITE A DIEE . TADNA &R . Taq %
4 . DNA Marker. dNTP Iy § Takara 2\ ) ;
TRAIL 5|#)F1N 2 B-actin 5|¥)1 H Takara A @] &
i%; DNA [HIBGR & H Omega 2wl TR
R F & H Promega /A 75 LipofectamineTM2000
Reagent #4457 #. DMEM/F12 JGM} 40 55 77 3%
I PR 2R AL BEG A 1 3 AR B )% B Invitrogen 2
Al ME L. A A cAMP W H Sigma A H] s
Annexin V-FITC 4l B 8 T4 038 5] &5 0 B 915 A4
Y] TRAIL. WIEHEA. AR RIUVNRZ T
BEPLARI B U LA F] s NS B-actin P/
B2 SO RE DU FHE AR A ] BRAR A bRC L =E 4T
B P AL A2 A ;s ECL A2 RO EA
RG22 R .
1.2 A%
1.2.1  TRAIL i I8 IR IR £

4 GenBank A A7 ¥ /)N F, TRAIL ¢cDNA i fith
X 5 %1 (NM_009425), FH Primer Premier 5.0 1%
THEI PCR 514, A5 B 51h: 57 AAG-
TCTGCATTGGGAAGTC 3', F¥ifF#5)h: 5 GC-
CATATCCTAACCAGTTCAGTC 3'; WHI#K I
Wi P54 Sal 1 BEVIAL 25 (ACGCGT): 5" TATACG-
CGTACCATGGGTATGCCTTCCTCAG 3', Fifff¢
B Mlu 1 BEYIA7 55 (GTCGAC): 5 GCCGTCGA-
CTTAGTTAATTAAAAAGGCTCC 3'. ity 514
TaKaRa A 7] A .

% F RT-PCR 75 M/ B 7~ B 4121 5 RNA 97

TRAIL J& K, PCR M) [ W4 A 98°C Tl AL 11
2 min, 98°C A&k 10s, 55CiB-K 15s, 72°C ZEAH
1 min, 30 MEIF, )5 72°C &EAH 5 min. § 197~
YK/ 903 bp.  HIBRTIPE N IEE Sal T A1 Miu 1
SR 2y 1) TRAIL FE[K F BERT pSEB-
Hus, T4 G RIERE, i KHAT 5 DHSo
o, BN TR IR vy e B A ok, SR
PV PCR ORI PR N DI EA T Y b e 2 Ja, 3%
TaKaRa 24w Wl J¥ . ¥ W )% 15 B 199 536 Ay 4 A
pSEB-Hus-TRAIL Jit#, [A]HfH Western blotting £
7 pSEB-Hus-TRAIL Jitki 1 pSEB-Hus X J 5 H
BV TRAIL 251, an S ek Foki ke gt i,
MRS 2% E A Tk, —20°C 4% .

1.2.2  TRAIL 4ok (I Fa .

] Dharmacon’s siDESIGN #{fi% 1t T 4
BIX) TRAIL BRIV AL 1K) siRNA 42 5. pSEB-Hus-
TRAILI1 Oligol: 5" AGAGGATTGTTCGAGCTAA -
ATTTT 3/, Oligo2: 5° ATTTAGCTCGAACAATC-
CTCTTTT 3’; pSEB-Hus-TRAIL2 Oligol: 5’ AG-
G ACAAGGTGAGAACCAAATTTT 3’, Oligo2:
5" ATTTGGTTCTCACCTTGTCCTTTT 3': pSEB-
Hus-TRAIL3 Oligol: 5 ATGAAGCAGCTGCAGG-
A CAATTTT 3’, Oligo2: 5 ATTGTCCTGCAGC-
TCTTCATTTT 3’ ; pSEB-Hus-TRAIL4 Oligol:
5" ACAAAGACGGATGAGGATTTTTTT 3’, Oligo2:
5" AAAATCCTCATCCGTCTTTGTTTT 3'.

FHE W) TRAIL (1407 51158 K e XUEE DNA
Bz el R Sfi 1 M§Y) 5 1 pSEB-Hus-TRAIL
ORI, 4k DHSa 524 W75 8 R PR PR IR L 0
EBHME ST RE, U6 Fl L5 19T i PCR, i
E H TFPLTORS,  SEIUTOR % P s R KA 4
T A TG S0 ZE W I A TP
Fi 43 5 /iy 44 N SipSEB-TRAIL1, SipSEB -TRAIL2,
SipSEB -TRAIL3, SipSEB -TRAIL4. 7 24 fLA
¥ 4 NTFHTORL ) 3 FE Y« HEK-293 408, 72 h )&,
TE2OG WA TS i, 1EFE GFP %t i 59 11
THTRL. B TR pac T BEVIFR 2 TRAIL
FERJE A%, KEHlEZ TR, 20T % H.
1.2.3 /BB AT o 4 M R gt T AL 5 5 B
geo ANECFE BRACHE TG IR 23 B NS FRAR Y 2
RUAER L AT, 4 B BT 4H LA 1x10° /ml
WREERN 2 6 FLBh, 758 10% 35 Pk A BRI i
A= I3 () TG By 40 DMEMV/F12 15 55 3L h 5% 9% 20 h
J&i» #% Lipofectamine TM2000 ik 711t B 5 £ 47 Tk
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Mgy diiasych 4 A, 4o h it R IA 4 E) pSEB-
Hus-TRAIL # %41, +#i41R) SipSEB-TRAIL3 %%
Yedl, BAMEXT 4 B pSEB-Hus 25 5k #6 YL 41,
TN AR SBATAT A B, Y 4 h J5 e &
1 wmol/L P4, 10 nmol/L E2. 0.5 mmol/L cAMP [¥]
FFRIEATI AT 2, REARELEIR S 72 h I
ZAFREFRE, A HILE 24 hy 48 hy 72 h WG kAT
ASr Wl 43 A
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1.2.5 € RT-PCR il TRAIL mRNA FiA 1)
Y. Trizol VEFEHUEE B 72 h 5 40 11 5 RNA,
F Oligo BEMLS | #)30i%5 5 4= 1l cDNA. TRAIL %t A
RS 4 B 57 TATACGCGTACCATGG-
GTATGCCTTCCTCAG 3’ fl 5" GCCGTCGACTT-
AGTTAATTAAAAAGGCTCCG 3’, PCR 412
94°C FAZYE 2 min, 94C 21 30, 55CiEK 30,
72°C ZEH 1 min, 30 MEH, d5J5 72°C ZE{H 5 min,
=K KN R 903 bp. NS AL B-actin 1) L
TSI & 5 AGCCATGTACGTAGCC-
ATCC 3’ 1 5" CTCTCAGCTGTGGTGGTGAA 3’ ,
PCR 45 1R] b, 438~ Wy i) K/ Ay 228 bp. 714
P 0.7%BENERERERS Yk, ] BIO-RAD 141
WA X0 255 IR PEARLIEAT & B #T

1.2.6 Western blotting £ #ll TRAIL & [ [ K 1A .
AN S0 78 70 4325 2140 8, 100°C Nk 5 min,
4°C 12 000 r/min 250> 5 min, WHL EiEW, ] BSA
ER AT SDS-PAGE, 4t 1= T#F PVDF Jii
I, 10% TBST =+ 41 1 h, IIASRBTN R —PT,
4CWBELA, MAFE R P, ZEFE 1h,
TBST ¥k 3 ¥, AKX 15 min. B4 HE ECL &0
Rl A, BIRRAEFE PVDF B, SO, DL
B-actin N2, H BIO-RAD EUE 43 M 8K E X 45 i
IR FEAE AT 3 53 #T.

1.2.7 MTT Gk g0 i s v, 1 7 2 ma
Hids 5x10° 4~ / fLEEFN T 96 FLAR, JL 4 MR, %13
AL, BB O] R (e e S ) R A DR R (A&
FEfTAbBE). 355% 24 h JEREATIORIN FE 4y, H5%% 12 h,
24 h. 48 hy 72 h J5 4 D BRI 25 4L 4 B 1 2R
Kz, WAL, MR C)=(" 1 A H-l%k
A ) A Hx100% , T E A [ i T 5 5 0

il
1.2.8 LA i (SCRS I 40 e ) 3 B 0 o 1.
Oy ISCEERE YL 24 hy 48 hy 72 h 4N, Fid
PBS $E¥k 2 ¥k, FITIV 1 454 2l g i, i
BAMIECH 1x10¥ml~1x10%ml, FHkE B Tk L,
P& N =20C A 1) 70% £ B [ 52 30 min, %
PBS VL4412 ¥X(250 g, 5 min), JHA 400 wl fil
A B (PT) S 900 RE ' 42 (7 30 min, 7L X 20 o 4SO 1
SIS 3973 An 1
0 M T A D R ) b, KR E T K L,
J1'5 wl Annexin V-FITC %A1 5 wl PI 2 100 pl
(20 M B, BEOGIFE 10 min J5, I 400 pl
UKTRA I 256 2 il e B N4 A
1.2.9  Zeihaeab B, 5 %o A SPSS16.0 4eil
BAF ' One-Way ANOVA HEEL 0T, £ 41 n) B
Je2e LSD ¥ ¥ o EAT B 2 07 22 o0 i, gt Bl
Plx+s £, P<0.05 NERTGIFES

2 & R

2.1 TRAIL EEREZFIERNEIEERLEE

RT-PCR 41 H[#] TRAIL 4>K: cDNA 4 903 bp,
YR Sal 15 Miu T AT RUEEDIRIM 7 %52,
45 R 5 GenBank PR & 1) 1% 5 K 7 41 58 4 — 3L,
UESZ TRAIL H:DK F BOE Rl A 18 5k b (1 1a),
A ¥ Western blotting £ ] 11 4iF B] TRAIL & [ fig
iy 2 IR (K 1b), 3Bk 5 415Uk iy 4 4 pSEB-Hus-
TRAIL.

(b)

i 2
TRAIL
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Fig. 1 Construction and verification of TRAIL
over-expressing plasmid
(a) Digestion of pSEB-Hus-TRAIL plasmid with Sa/ [ and Miu 1 . I:
DNA marker; 2: pSEB-Hus-TRAIL; 3: pSEB-Hus-TRAIL plasmid digested
with Sal T and Miu [ ; 4: TRAIL gene. (b) Detection of TRAIL protein
in DH5a by Western blotting. /: TRAIL/DH5q; 2: Control/DHS5a.

2.2 TRAIL ERETFHRAMWEREE
FE W PCR i 26 H 1 BH 1 o e 0 e 4 3R 5 v it
FIF4  BUF Al 58 4 — 30, 2R 52 siRNA i
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RIS, 2k 3 K 5% i 4% 4 HEK-293 4
i, %I SipSEB-TRAIL3 %5 57 P T30 SR S 4,
M YLJS 48~72 h n] WL S A 5 55 (¥ 2d). ok
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£ SipSEB-TRAIL3 #AT pac T BV 2:Fr TRAIL %&
BE AE, T T 2.

Fig. 2 Selection of the effective siRNA vector in HEK-293 cells with GFP as reportor (200x)
(a) Normal HEK-293 cells under bright field. (b~¢) HEK-293 cells transfected with SipSEB-TRAIL/, 2, 3 and 4, respectively under fluorescence field.
(f) Positive control of HEK-293 cells transfected with pSEB-Hus-TRAIL. Based on the signal intensity of GFP 3 to 5 days after transfection,
SipSEB-TRAIL3 with the lowest GFP signal (d) was selected for further application.
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Fig. 3 Artificial decidualization of uterine stromal cells and DSC transfection

with TRAIL overexpression and siRNA plasmids

(a~d) Decidualization induction of stromal cells. Positive vimentin detection by immunocytochemistry in stromal cells (a) via the negative control(b).

Decidualization was verified by Prolactin signal(c) via the negative control(d). 200x. ( e~h) Morphological alteration of DSC 72 h after transfected with
TRAIL overexpression (e, f, which under fluorescence field and bright field) and siRNA (g, h, which under fluorescence field and bright field) plasmids.

100x.

2.4 i TRAIL mRNA F1EHRAIFRIE
CEBE T R4 W vk &G SRAS HH TRAILB-actin

KL A (K 4a): L FRIEL 1.910£0.061, T4
0.952+0.061, FHMHXTHR4] 1.460+0.031, ZFHEX
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4 1315+0.055. it E ot s: dRE4
mRNA [ 2328 W 35 5 1 25 100 BALR B ) e 20
(P<0.05), T4 mRNA [k BFK T2 A%}
SRZH AT B P FRZEL(P < 0.05), 11 795 %o R 2L 1) I ) i
ZEA(P > 0.05). S5HREW], TRAIL FCAZ R IL R
A{E A0 A 1 TRAIL mRNA 7K 775, TRAIL T4k

@ st
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B-actin £ [ 57 SNV ¥ B 47 A/ A it , TRAIL
AR R IA41(3.805 £0.162) W] B TH (P < 0.05),
TH841(0.813£0.075) 3% NP <0.05), BRI
ZH(1.721 £0.036)F17 [0 A1(1.772 +0.109) 2 [A]
W12 AZ Ak 4b).
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Fig. 4 Transfection of decidual stromal cells with TRAIL overexpression and siRNA plasmids
(a) Expression of TRAIL mRNA by RT-PCR in transfected DSC as indicated. * P < 0.05. As compared with B-actin. (b) The relative expression levels
of TRAIL protein by Western blotting in transfected DSC as indicated. *P < 0.05. As compared with B-actin. /: pSEB- TRAIL; 2: DSC; 3: pSEB-Hus;

4: SipSEB-TRAIL3.
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TRAIL i K f5, 050 S J5T 4 A 1 A= Kk 5 ]
BREARR, XTI 5 35 J A4 o 4 P o 3 42 5 v T 9
X BEZH RN 25 (6 BRZH (P < 0.05), 10 T-H0 20 40 o /e A1
IS - I ) R R AL 20 B S v T 0] RV R 2 0 R
HAAMI(P<0.05). FRZIRFEY], T4 TRAIL %
DRI ST, M o 4 M ) A= A R B S e, 56
Wt 5 o 20 L M L P 6 W5 R B, o TRAIL
] [E EL A A0 RS 5T 4 B 1 5 1A (B S,
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Fig. 5 Effects of TRAIL overexpression and
siRNA plasmids on DSC proliferation
e—e: SipSEB-TRAIL3;A—A: DSC ;m—n: pSEB-Hus ; 0—o0: pSEB-
TRAIL.

Table 1 Statistic data of growth inhibition rate of DSC by TRAIL overexpression and siRNA plasmids

Inhibitory rate/%

Groups
12h 48 h 72h
DSC - - _
pSEB-Hus 6.27+0.029 3.35+0.177 1.33+£0.046 2.32+0.030
pSEB-TRAIL 34.55+0.016 40.37+0.090 38.90+0.044 29.66+£0.033
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2.6 TRAIL HE ¥ f5 £ B4 B BR A - /Y
Al

JEAEME R, #Y% pSEB-Hus-TRAIL 2 J5
o BE LA I ARRE i 7, R T REIRMT, 4l
RGN, 44i. 2B, 1% B¢ SipSEB-TRAIL3
Je AN 25 5 o0 R A JE 22 0)(P 3, 3h)

it A P AASL WAL ASEA [ B 1) 40 ) 300 R
TR AR R I, AN RIS T 851 L2652 4 e o 340 % 9
T2, RIER S WIN 48 h 172 h, T 24 h
F148h, 48h 72 h ZERALEINP>0.05), HR

I 5] 55 1R 22 5 220 B 3 2% (P<0.05).4 AN 50 4 1A L
B, iR EW]: LR IE TRAIL o 5 5 40 i )
GO/G1 4 M bt A B W34, S A G2/M 141 i
Ee ) 3 & 9 /D (P < 0.05), 111 T4 TRAIL 3 K 3 ik
S WERS L AN L GO/G 1 34 i Ll 5 0 ko>, S
M G2/M gt BEHE 2 (P <0.05), AFEX)
W2 55 91 1 2 2 TR TG BH I8 22 7 (P > 0.05), 3K
W1 F i TRAIL & 8] BH s 48 i 1m) S AT G2/M 1)
Ak, {F 0 M5 B AE GO/GL 1], FLAT BHAM 4 i A
W AER (3R 2).

Table 2 Cell cycle distribution and apoptosis of DSC by TRAIL overexpression and siRNA plasmids

t/h Groups GO0/G1(%) G2/M(%) S(%) Apoptosis rate(%)
24 DSC 77.85 £ 2.21 5.32 + 1.40 16.82 + 1.18 10.48 + 1.82
pSEB-Hus 75.56 £ 2.47 7.44 + 1.54 16.99 + 1.14 10.54 + 2.48
pSEB-TRAIL 82.01 + 1.65"? 7.55 + 1.82 10.44 + 0.65"2 21.79 + 1.58"?
SipSEB-TRAIL3 59.32 + 1.29"23 17.85 + 14729 22.83 + 1.61° 7.21 + 1.1342%
48 DSC 72.01 + 2.16 797 + 1.64 20.02 + 1.06 9.69 + 1.88
pSEB-Hus 69.42 + 1.27 9.96 + 1.29 20.62 + 2.40 10.04 + 2.86
pSEB-TRAIL 74.73 £ 0.9742 8.51 + 1.36 16.76 + 2.15%2 19.92 + 0.93%?
SipSEB-TRAIL3 53.9 + 1.08"23 24.45 +2.07"%3 21.61 + 1.30° 5.03 £ 1.184%3
72 DSC 64.84 + 2.53 13.64 + 2.04 21.51 + 2.47 8.85 + 1.03
pSEB-Hus 66.25 £ 1.18 10.53 + 1.56 23.21 £ 1.63 8.91 + 2.06
pSEB-TRAIL 72.51 « 1.75%2 8.12 £ 1.20 19.38 + 0.68"2 17.22 + 3.20"2
SipSEB-TRAIL3 50.44 = 3.21%23 31.62 + 2.1442Y 17.94 + 2.65Y 4.97 + 2.32"23

Y P<0.05 ys DSC; ? P<0.05 ps pSEB-Hus; ¥ P <0.05 ps pSEB-TRAIL.
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NAVN BB FEA AR 2 S0, DOAE TN
175 B Al B A o i ) A AR S IR ATAE I
A LTI 0 90, 1 /s Bl R T PR g AL
DB WA A, T e BARE 2 IR &R,
ATTREAE N BRI SO IR A L R IR R 55 15
AT REAENLE], DA OB RENS BT SRR
AR AT (K707 AL S (T LA 45 6

Wi i HAT 22 ik, LA Ak A 2 A R,
Ferh DSC 2y by A wd i an N B 75% , R AEA
(5] PR 0 o P I A PR R S8 BRRE 5 2 (MAR N FR P AT
K. WU E ThREIEANTERE, — AT RERLZ Wi
VESg— A Bk, TP TR RN S RHAZ ik
(MIREEERAT AT REN, A RFA G 32 iRl LKL 42
NPT B, RN R EIE T S UZ A

. SR o) — AN S S A 20 B DA 1, 7 gt e
JRT I S B A B, [ I R 3 S e o 5 s 9
(X Dy RE, WAL S N A I A F S 2, BES
7 B ARG S 10 5T 40 B LA R S B Y B
BT 5 M A OC, ) BRI 40 Mt 7 55 4R 1
0 JY R 1 s AR SCBREAE I, g R R B T
0 20 A5 ) A B TSR HE D 22 A5 A B T
WA N ) A A7 0, AR T, A R SR g AR
KARE T =), [ 1) 22 A5 1 1T i o 4 v
S HERL (1 52 R BCR AR AUE A B B 1 JTURE 7 138 n e,
WFSTR, WAk R 52 21— e 40 i 5391 77 (1 1
5. Tan ZE09E ], HB-EGF 25 /)N {5 41 ffa (1)
Z A5 PEt e, HB-EGF fg39 03 54 e 1) DNA %
BCE, T A0 M B AN R A AR, IR
el b 40 i R A cyelinD3 kA S
cyclinD3 55 4 Jifd & B 4 1130 cdk4 F1/ B8R edke St
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)42 A L R 14 5. /)N BUUE R DS I, cyelinD3 Al
cdk4 7E IR AAL ALRIE, RIX LI D ¥
FERSEIE R BE T s G v B — e /R 3 D5
A, W GRIBEIE DX e 2 i ) R RO R A BT
p21 K& EiH, cyclinD3 Fl cdk4 F i, SZHF
PDZ R E » EATTE i £ K ZR IS DX i 48 5 A
FI 5 B AR, (40 i S 390 2 O cdka AR R T
cdké6.

AR TR AER RN, AE R
PR, AL T e R D RE R I R L, AN 4
RES W TENBYE. TEABRRAE. TER
JULI 88 22 b s (1) BRI . IEAE NS, BEE IR
WORIPR A, 7B A p B A S 5
AT CLE N IRIEI AR H , BB MEURAAREE, Wi
NPT WD, JFIRA A, WA 2
TN TR =AM AR NGB B RS ARAS, XA
i — N R Z R R AR T R, AR
) AR BRI 190 BRI, DA B0 T ) A PR IR I
RN R TN 237 R P ALt e — A
WHT . fEEZ S 5ARMET R, R
HEIR T TNF J2& 75 5 40 M 5 7 10— S EEZE 40 e A
5 TRAIL AF R IS5 B 03 e 3 J LA IR 1Rl A
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TRAIL Supresses Decidualization of Uterine Stromal Cells in Mice"

ZHANG Jin-Ping, LUO Wen-Ping, ZHANG Qian, PENG Hong-Ying,
TAN Dong-Mei, WANG Ying-Xiong, TAN Yi”
(Laboratory Animal Center, Chongging Medical University, Chongqing 400016, China)

Abstract To explore the functional role of TRAIL on the proliferation, apoptosis of mouse decidual stromal
cells (DSC) artificially induced in vitro, a TRAIL gene expressing eukaryotic vector and a short interfering RNA
(siRNA) expressing vector were constructed. 72h after transfecting with each vector, semi-quantitative reverse
transcription polymerase chain reaction (semi-qRT-PCR) and Western blotting were applied to detect the
expression levels of TRAIL mRNA and protein, respectively in DSC. Besides, MTT assay was performed to
investigate the cell growth activity and proliferation capacity, and flow cytometry was used to examine cell cycle
distribution and apoptosis rate of DSC. Restriction endonuclease digestion and sequencing of nucleotide acid
confirmed the correct construction of both over-expression and interfering vectors. The combined results from
TRAIL overexpression and interfering in DSC demonstrated that TRAIL is capable of markedly inhibiting DSC
proliferation by blocking most of cells at GO/G1 phase, meanwhile the apoptosis rate of DSC was notably

increased.
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