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TR = M2 e DNA FI A% F I 0 &l N 2
AN R 20 2R 3 R i R IA

e GRE BOLRR, B G2, EEeT, BEEL X B XA, BKE F5E
(BZFEEXRF L¥HHERAZAH, 2. B3 FHHME, £K 400037)

[ESIR] EAHFeR, Z8iR, LB ag@lTF;, £BREX AKX 2%

[ FE] AHEAHAZEBADNA WEBTRATHE A F S AL @EA SR T LR EEFI44ER, 4531
Kmpaf BT RRESHT AR RS, &R B A EHT RS 7] T21GTa, £ K B 48 T4 B e = 85 B 49
HRARBLAEH TR, ERAEETRYG Y K AR RBREISA. B A IRKES >R EH TR AR
BAEMFRYEfME, £ ECVI04 A @RI R ¥32P AR CH KB BE =382 DNA EHF R0 MR A 1
AR ETAREXGR 0. &R AN, AARBBREEFEEITR T21CTaps 5 ¥ 5 7 R & =48 DNA, 3L Kd 154 3.6
x 10" mol/ L. & M i % ie Ak ECV304 tmfif, =38 4% DNA A3 8- ps (T21GTa ps) 69w LA E H 11.65% , &5

MR, A GBI EE M T7.25% , B F BN L mAeam

ZEHFEEAMRNA X R A E AT EHESRGFHR

REAE, REEIRARR FaI s F . i RRT, AR EHFTR T2ICTaps T A X @8 BT AR

HREA BT IFAER .
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The purpose of the present work was to study the inhibitory effect of a triple helix-forming oligonucle-

Methods  Antiparallel oligonucleotides T21GTa

sequence targeted to shear stress responese element in promoter of TF gene were designed and synthesized by phosphoramidite

method and decorated with alkPS alinkage.
says.
dothelial cell strain. Results

target strand- SSRE, with the Kd 3. 6 x 10" mol/L.

The affinity of TFO and TFO-ps were determined by electrophoretic mobility shift as-
Cellular uptake of ¥ P labelled TFO- ps and the effect of TFO-ps on expression of TF gene were observed in ECV304 en-
TFO-ps (T21GTa ps) formed a triplex binding in antiparallel orientation to the puring -rich
In endothelial cell strand ECV304 the celluar uptake rate of TFO-ps

(T21GTa ps) is about 11. 65% , mainly localized within the nucleus sediment (77.25% ) , significantly lower the mRNA expres-

sion of and the protein synthesis of TF gene, strikingly decreased the coagulation activity of TF.

Conclusions TFO-ps

(T21GTe ps) have significantly inhibited expression of TF gene in endothelial cell.

YIRL 735 5 W 52 41 fd 20 23 K] ¥~ ( tissue factor,
TF) £ PR R A 2 ML 7 X AL ke T B 32 25 3 [
Tz IR, SR S R AT TF g
BRI 0 T T 55 AL 6 73 S AR F) I A T RSB B B R
Xo BRI, 3E4 14 A IL B R T5 R4 1 N B 40 i )
B3 TF EBRIE. REREARCEZH

[Yeis HEA]  2001-10-08 €@ B 20020320
[E€WB] EXARREE4$(39970269) % B .
[EEEA] 2%, 55,1959 FE A, HMEEERE A, E¥iEt,

RO, B EAERRIN . RORH, 59, 1947 R AL, W48 T A, &
FH L, B, LU S I, Bt &, 1955 fFH A, LA &
BN, B, EAEBE W, B oA .

THUwER AR (1) S50 K — I R A 7T, HAA TS
TEMI AR AN B o AR SOMRE S 3R R 3 AR B i
B TE R = B2 € DNA S£4% H R ( a triple helix-forming
oligonucleotides, TFO) , £ fini A Bk B8 M 12 11 i #1011 ;4
Fe AR YN 75 S TF 2[R3Rk, BUS 3 =AUR,
WFRIE.

| RS

1.1 #R2EFIINE R
wHEATF 2 H B3 F W8T R KR T H
(shear stress response element, SSRE) 7| B21 1E 7 %2
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F7. wBEFINETRFY, KA E AL 5B
Bz = Bs B AH %, £ %5 PE /A & 391 & DNA B # 4
AR L, R 25FHELANBEAELTR. XA
Yo B Ji 8 g A, 4R Sh - o6 ot B L 260 nm 4L UV R
BMAENEEREFRKRE(LEBEEREVEAL
). MEFIFTN—FERHR, AT4 2REFH
BB - CPIATP AR1CH 5 Kok, KB 5 £ F 4
BB R 22 3R K, G-50 AE 41k, BU 45 AR AT B R
Bl B EA RAAFID 2 5 BEAZHFRE N X EEF
B2lc( % 1, Table 1) »

%=1 AL ETFEREEE. TR = MREE DNA BEEFERFS.
Table 1.
TFO

Array of tissue factor gene target, control target and

Name Array

-90 3’-CCCTCCTCgCCgCCCCCeCLEGS -69
TF gene target B21 , L . ,
5"~ ggeAgeAgCeeCegogeCoge 3

3’ -ATCgCCCACTTATCACTCATg 5

Control target B2le
5 -TagCgg TgAATATgATAC3’

TFO T21GTa 3 - ggeTaeTeTeeT sgeue Toe 3

T21GTp 5 -geelgeTeTeeTeggeeToge3

1.2 =4Z5E DNA B EHERA & R AEIH

BT R 1 FE A% BR T21GTa o )i 15 A%
B T21GTp 57!, K F B A8 T 4 Bt i = e & A %,
ZE#EPE A F 391 & DNA B4 RN ARHEEAE
BH®R., EMEAEBETRN P RmH#THRAER
BB HRARRBEREEL TR RAHBKEK
ks, ERHFREM TEMGE, KA T4 £
BT R MEE S - PIATP /710 5 K%, 20% B &
Y Bt Jie 968 R LK, WK AT B B R E L
1.3 HEKERFIZEFE L electrophoretic mobility shift
assay, EMSA) #&7

A E TR0 5 28 5 A% ¥"PAFiLH
¥ DNA, & 2 % # 90 mmol/L Tris 90 mmol/L borate
(pH 7.4) % 10 mmol/L MgCL, #, 37 C ## 1t 48 h. #&
ERAHRB R EREK, RATERR. W REZH#
DNA, PAGE %t & & H. ¥k & " & 3 & 90 mmol/L
Tris< 90 mmol/L. borate( pH 7. 4) & 10 mmol/L. MgCl, .
1H 4 = # DNA 94 % % $ Kd 1E(Kd= [S][D]/[T],
% [D] = [T] &, BFE & 247 K 4% DNA £ % B R ot
BT =48 DNA £ % B9 K R, £ Kd E% T[S]
Bk )Y IR TFO 538 % 7 #9 3E ik .
1.4 AEHAELERZEN

ECV304 4 f( % = F B K FH A E T8 i & #
B (2% 107/ ) A A SRR, 37 CHE 5
24h EFRERE EFAFEEAL 040/, B
ABAFIC TFO 5 % 10" cpm( count per minute, & 4 4% it
). 24h EFRERE, WAPBS 3K, FEOH
H, g @K, ET 1 mL PBS #, HXN 500, 5
min, %0 BT E VA AR A 1 mL NP-40 V& ## 4% % 3% (10
mmol/L. TrisHCl pH 7. 4. 10 mmol/T. NaCl. 3 mmol/L.
MgCL+ 0. 5% NP-40, v/v) o ¥ 4 #1 F 4 000 1/min
B0 Smin, EVEMEN K R L. IEE B E
FT0.2mL 1% SDS % #% % ¥ # ( 10 mmol/L Triss HCl
pH 7. 4. 150 mmol/L NaCl #7 1% SDS ), & 4 000 1/
min B0 5 min, WE EFEAZ(EG) K, FEHS
BU AT EM (L EE DNA A ). RE4 B A
FH463A- B 3l & 47 2 | cpm {E( B & 0. 05, & 5 0.
65, & £ 600 V) .

1.5 WABERES =125E DNA BEREEBRASA TR
R H11ER

EVC304 48 ff1 42 100 mlL ¥ 5+ ¥ % F 50% Bk
A, Fl Hank’ s e 7 K, fR B it 40, A AR
10% /N4 1 3% 9 M 199 35 5 3, B F A M %5 B 107/
L, BL 400 ML, fm A\ 10 ML 48 R EZ T ] TE &%
W, LR E K% 0.2 Pmol/L, B & T 24 mm X 24 mm
ERRAEEFRUNAREEEREHRAETRER
L BETHARRES, FHARE S REE R
AR, AT AER. AT EARK:
T= 6QW (wh’), U 4 R ks B, M199 #3x £ + 5% fib
41 E A 0.013,Q JARE E 0. 62 ml/s,w KL E
E=1.6mh HREEE=0.05cm, LM A= 1.
2 Pa. fEFIETE 6 ho
1.6 BUuXERGEFEIRHEREES

R AR 6h J5, BUH %3 A, PBS # ik 3 K,
Ji 4% % % ¥ B/0. 1 PBS( 4 1/1000 DEPC) = i& [E <
20min, AR T E,-20CHEELA. AHNTF £
F mRNA 5% ik 0y JR L 44 22 1A 7 & 7 DAB B €, 34 7
E(ELELE). #ATRMERREE, £ 200 £
NE T, Ak EIAEHu yfEE. A TIGER
920G 41 L B AN P(EXRAF RS RELERL
BEAFRA), #TEEGS M. WEHEKA
25 . WE3IAFER, EAMFARBEANE 100 40
B, 27 I BE M JRRE 4 LY T R B E(A) -
1.7 REBHLEUELREESH

R AR 6h J5, BUH %3 A, PBS # ik 3 K,
FIA R E % B 2 20 min, § R X T J/&,-20 CR 7 &
o JF/NE 4 TF 471K ( Calbiochem 2 3, # & 1:
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100) , %% 40 fE 2 A K 7l & F2 DAB £ & X5 &
(ED1022) (1B + &/ 5]) #HAT B R E 5, £ 200 &
METHREEA L AT Y. HEL2HTE
1.8 RLAEFIREFMNE

MM AR 6h 5, Bt 2% A, PBS k3 K,
B THRKEEFP RN, REH FEP EHERA
# % 1 min, BUH £ 37 CAR BN 1 min, R & 3~ 4
Ko BABRBRFREER. REXARBREAR
— % & 45 % S Bf 8] | E % (onestep recalcification
clotting time assay)'” 7£ 24 L% & K 5L, 40 f 2 4E
1 80 ML, fm N\ IE % A9 # R 7T i /MR it % 80 ML, FF
A\ 30 mmol/L. CaCl, 80 UL Jz 52 BF Al GXM-203 ! %
B B AR B 1T, 540 nm B 2L U € kR Y R B JE] 4
TF 8918 % 7E P (AL 4 mU) o
1.9 ZitFaeiE

B SR A v s £F, 3T £ B,

2 B R

2.1 BMREZERSHLRFERBHNFXIUIN
IR THEFIINEE S

Bl 1 (Figure 1) 7~ TF %[ J5 3l T SSRE # /7 51)
HIATBH R Y R =5 DNA 15 0. 7&
Bl 1(Figure 1) /1, A 8% B 735l 9 ARAZ 40 BB AR 3 R
Be B i i B BRI =55 DNA. i 1 388 H
GT FEAZAFER T21Gta 5L T21GTaps ( 18 nmol) 5 %t &
#UF %1 B21c (0. 0018 nmol) &5 &, & I =%% DNA i
Je s B, BRI GT 2 4% 1 IR 5 X HE B 7 1 76
S HEN 10 0000 1 N, AEBITS &, A R S50
BREE A R = MR E DNA . 3R A8 1 sl ARZ 1 1
T21GTa WA K& HFe 7%, LI Rt 4gE. 218
NI GT FAZ IR T21GTp X T21GTp-ps (18 nmol)
55831 B21(0. 0018 nmol) 454, K W, =%% DNA ¥
JE . AN GT B H R SH¥F 54 F
o 10 0000 1 B, NEBIM ST, B4R 557 51K
B = TiE DNA . 378751 R e R M) GT A% H IR
g4, MR CT EZ R, A mERERM.
3B 4 38 5 5 R A B4 T21Gta 3 T21Gtarps
R B21 IR, 5 TEE 9 4 BN R A GT &
R T21Gta B, T21Gta ps (0. 0018~ 18 nmol) 54
¥ %1 B21 (0.0018 nmol) 454 . 7E 5 T& 1§ H I =I5 jiE
DNA iff J5 i, 9 18 ¥ B 1 = 48 € DNA ¥ )5 5 B 2 o
Ui S IR GT % H R 5 58 7 #I4E 431 EE 10 000: 1
M, R IA GT 5% 5 R 5 48 7 51 fe 5% T2 i = 18 e

DNA, 1 FLBE A& [ 7] GT SE 4% H BR ¥k FE 1 0, = 18 ie
DNA JE R % . #2278 T21Gta B & i J& 1) TGTa ps
ST S B B e A . B EBSHr, iHE
H T21Gta 1 T21Gtaps ) Kd 182 %A 3. 6 x 10"
mol/L. 1 2. 3 x 10° mol/L, Hi 1% 1& Hi 3% #% 1F B
T21GTer ps FISETE T LU ARAB 1 ) 2% H R T21Gta ¥
BTFR(Z6.3).

-..--
R Sl Al S .-

-— e =X

1. HBKEBFREREZEE TR T21Gta F1 T21GT-ps FEFE.
Figure 1.  Affinity of T21Gta and T21GT ps shown by EM-
SA. A. T21Gta; B. T21GT-ps

2.2 ECV304 ZRRa5T Bk BA%EER A IR AR

[ v7P] - FRicBifRSE 4% H R T21GTa 50 000 ¢/
min 55 ECV304 4 filii% & 24 h 5, 7£ ECV304 4t i 1)
L A R UTUE ( LASE R 2H DNA 2 ) o 43 il
MF] 875 £326. 450 £61. 4 500 1935 /min HIHRid
ARSI . BIBR A ZE % IR T21GTa HI H AWK
BN 11. 65% , Ho o3 Aii A4 e O L9 15, 02%
R 7. 73% KEULIE 77. 25% , =4 WAL, R Uiie
FIFRCR AR EZ TR & 2 (P< 0.05) .
2.3 WMARBEZERN AR AMRELREFER mR-
NA FRiZHIZZ 00

JRAE 2 52 0 R 23 #r 4 SR L3R 2 ANET 2( Table 2
and Figure 2) « A WLUJJ . 77 ( shear stress response ele-
ment, SSRE) 411 TF mRNA [ W%t fE (8 5. 2 = T i
B 41 immobile cell, IC) 41( P< 0.05); [ A BRAE
1% R T21GTa ps( phosphorothioate aparallel GT oligo-
nucleotides, palFO) ZH TF mRNA )W )6 AE T E I
T SSRE A i A 5 4% H & T21GTp( phosphorot-
hioate parallel GT oligonucleotides, ppI'FO) 21 TF mRNA
I Y BE{E 5 SSRE 2H BLA TG 2 35 22 (P> 0. 05) -
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B ..

1. iy

B
b o

b —

2. YIRARBAREZEERX ECV304 4iuH4N EF mRNA RIAFEB A BRI,

Figure 2.
of TF protein in ECV304 cells, DAB x 200.

h after pretreatment with TFO-ps, DAB x 200.
shear stress, ISH x 200.

2.4 MREZEBRMANAMALEFERED
AR

T % 2 2L 5 1) R 43 A & B, SSRE 45 (1) TF
EHARPIROLEEEER T IC H(P< 0.05),
palFO 20 TF 25 F & B RO FE & & K T SSRE
%, pplFO 4 TF & [ & B OERE (5 SSRE 4 E
BEEREZSF(P> 0.05) (K 2 f1E 2, Table 2 and
Figure 2) -

*2 WMAEZREFBRIALREF mRNA FRik(AREEE
R EBAR(AREESRR) FIREEMERFID

Table 2.  Effect of TFO-ps on mRNA expression and protein
synthesis of TF gene and coagulation activity of TF (; *5).

mRNA Protein Coagulation
Groups n )
expression synthesis activity (mU)
1C 4 0. 178 0. 041 0. 172 0. 036 949 +86
SSRE 4 0.548£0.025*  0.491 %0. 065" 2660 £228°
pplFO 4 0.52510.032* 0. 484 £0. 025 2610 £77°
palFO 4 0.239%0. 063" 0.267X0. 124% 1583 £27°

IC group is immobile cell group, and SSRE group is shear stress response ele
ment group, ppl'FO group is phosphorothioate parallel GT oligonucleotides
group, and pal'FO group is phosphorothioate aparallel GT oligonucleotides
b: P< 0.05 compared

group. a: P< 0.05 compared with IC group;

with SSRE group; ¢: P< 0.05 compared with ppl'FO group.

2.5 HAEZEBEX MK MAEE LN EFIREEMN
oA

MZE 2 (Table 2) 7] WL, SSRE 4 TF ¢ &t 7% 1% &

T IC 41, paTFO 4LH) TF {255 14 Lk SSRE 41 %

Effect of shear stress and TFO- ps on mRNA expression and protein synthesis of TF gene in ECV304 cells.

B is synthesis of TF protein under 1.2 Pa of shear siress at 6 h, DAB X 200.
D is Expression of TF mRNA in ECV304 cells, ISH x 200.

F is Expression of TF mRNA at 6 h after pretreatment with TFO-ps, ISH x 200.

A is synthesis
C is synthesis of TF protein at 24
E is Expression of TF mRNA in under 1.2 Pa of

Z T F&(P< 0.05), ppTFO 4111 TF 2 %5ti% 1 5 SSRE
HILR T E M ZR(P> 0.05) .

3 Wi

AT o J I AR B L 25 il 7 SCR Bl KR R
TEAL BT IR 25 b 2 AR T R 7 o I 3R A,
VIR 7 525 A 5 P A0 TF R IA A2 fith R i &
HALMAR T S FZE RN R L —. N4 TF
R 551 X SSRE 5 )8 7 5 5 1) % 5% Rl 7 Spl
A Egr1 454, Wi SSRE, J& 2 TF 38 K % 5% 52 V) b7
1S B A0 B TF 3 R R A i 3 EAE T ALAT
Al L, BHLIEEE SRR T Spl A Egr- 1 55 SSRE 454, FHIK
SSRE Wi, wh Be BHLWr 1) 2 77155 5 (1) P9 2 48 TF ik
KA . BHAEVIR /)35 5 1 TF 2R 3A % T F R 30 ik
SR IR A 1 i A TR i LA B

S FE R AR BE 5 T2 R = 4% DNA FE41% H BR (triple
helixforming oligonucleotide, TFO) , 7E DNA X{ B2 JiE 24
ARV Hh 5 B 1) r R A e S 4 S T R =
DNA, FH 1E2 R 5 8 F (4% 3 R 7~ Spl 2R Egrr 1)
gh, MR R R A . XMEAR B A2 T YR
AR () 52 B 7C, USRI S B 45 R
Horp oy a5 RO sE N 11 I R 5. i B e 6 K]
HARR—MRA KEAT®R M EFRITEMBEARZ
—o MR SCEER R, $EFP 5 A AUR 2 FENENS 751,
HKETE 12~ 18 bp A ARUTF. 53T HIIE AL =4
DNA FE% H R, W45 80 51 2 A5 s i e 7 A
SRAEME, HA B M B A AR, A
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SEHME. BRI, AR ER 210 00 L TR
ELAG B AT B 1 3% R R RS e, W AL TR 1)
SERPERARS SR wca B ™ . Rk, AR
Befethi 2 B i i 2, R &I MBI ik —
W B4 TF 2[R 5 3 1 X SSRE A1 3 4™ Egr-1/Spl
frt™ o ARSI R RERBAR, EBEESH AN LA
il TF 208 J5 ) 7 X SSRE 128 — A Egr-1/Spl 47 £
] 21bp % RIS FEFIMENEE T 5, #%H8 G* GC T
* CG BCX R ] GT FE#% TR - T21GTa, 55751
7E 1: 10 000 73 ¥ bb 3 Bl 9 AT BAJE ji 2 35 1 — 4
DNA, H: Kd 185 3. 6 x 10" mol/L, 3%t B T21GTa E A
WU R E AR R . AT A B RR ER 1B 1 J5 1
T21GTa, 5HEFFILE 1: 10 000 43+ b6 Y6 Bl P9t 8 ik
B =% DNA, H Kd {54 2. 3 x 10° mol/L, H3E
TEITETR IR 6.3 £ Ul B AR Sege v i BRACRE IR IR 2 1
X FAZ T TR SR F PR — e g, (EAT) REARAEAE 1
10 000 431 L Y Bl 9 T il = 85 DNA . 5 SCRR[ 3] i
B, ASZLG K[ v P) B ZARCRRAC RS i
HNE R, EAA T N B, A IR 7 2% PO
P, BT P B 20 o) A T IR T B A T R 1) TR L
SRR, T21Gtarps B H AULZE R 11. 65% , UK
Ja E BT TR UTEE(77. 25%) ( BIJE K 40 DNA
FERAY) o HICHR[ 7] RIE—B. VAR IR e
TR T21Gter ps EA B0 I IE BENE | i B Pk K2 F2
e, BE05 I Ik 40 M ERD A R, KB IR 1A
BEN A RS TF S5 58 7 515007 45 4

ARSI BT AT IR IR Bh B R 48 VRN A 2 40
DIN fE R 26 E . B R, VIR J17E 12 dyn/
em” B A FITR] M 6 b, P52 40 M TF 56 R %04 B &
Z, A SRR BTN /7 12 dyn/em®, fEFH 6 h
WG o 45 LAY A7 12 dyn/am®, 1EF 6 h,
F 4 TF JE A i mRNA 3Rk & (A & e s 1
PR T A (g o B RS 3R, VIR E
), BHYIR 1S T WM TF R KL, 5
SCHRL 2] FRE 285 R — 2, B ORERYIR IER £ A
B TF HS M REMEEREK,

AL A RRY, MAHBREFEZ TR
T21GTaps {EH J5, W K 40 Ml TF mRNA R IiAX.TF &
FI A BB TF A2 B P 52 380 2 2 40 ), T O ) B A 1
FRIE 5 1% B R T21GTpps 20 AN B N B2 40 i 16 TF

mRNA KA TF & H & M TF (R &G PEA 2 72 .
vt BB A R 8 S A% TR T21GTaps X P9 B2 4 TF
FFFRIEEAGMHEN . A ST %
T21GTaps R3] N 240 TF 2K J5 3 7 X SSRE
RIS A Egr1/Spl 75454, 1 TF & K )3 3
[X SSRE 4% 3 > Egr 1/Spl 4z s, A4 WA & p e
5 A Egr 1/Spl AL s, B AT I8 B H0 U1 B )55 F 1)
TF JERFRIAWE? X JE H T 78 TF &K SSRE 7 3 4>
Egr-1/Sp1 £ s A, 25— FEE = A Egr-1/Spl A7 &N 2
Rl A% 2% 1 (Sp1) 45 & 9 £ BEERA, 1T 58 = Egr 1/
Spl A7 p AN SR A (Egr 1) 454 10 3 B30
FatERZ R A5 TF B B A 8, ik Sk
EAS TF SR 7% S EEE A <" . W s
R A Egr-1/Spl Az s, P 155 S A% B A (Egr
1) IG5 &7 5, HETAE TF 2K R 115 S0 05
R, AR

A SEES T ORI R B R AR W& B E AR
iR, A BRI 215, B85 TF %K 5 3+ SSRE
B 45 A R = %E DNA, $0H1 U0 8. 71155 5 160 N Rz 48
TR DR ZR2, KT PR3 ) I 225 DR A T8 -0 i
M A B .
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