PE R AEYIRTT 24 hip: //www. biother. org

Chin J Cancer Biother, Jun. 2012, Vol. 19, No. 3 . 261 -
DOI: 10.3872/j. issn. 1007-385X. 2012. 03. 006 * Jg/‘* ‘}T‘ 7‘?1 *

AntiMRP3( scFv )-sTRAIL ¥ RFS SRR EABBHAT

Buk b BB RR RS, A, RE, TR A1 KEERKY WES —ER AZAA, TT kit
116027; 2. KEEAKSF WES —Elx A 244,337 Ki#E 116027;3. $ —FEXF A EFH A hiLEh
ST AW FHBE, L 200433 )

(4 E] 8@ WEdhi ABL A2 EE M 3( multidrug resistance protein 3, MRP3 )i BASEH A 5 TT A PE IR IE B T AH ¢
JHT- FHARC soluble TNF-related apoptosis inducing ligand, sTRAIL)fJflA 2 H antiMRP3( scFv )-sTRAIL X} £ & 1 55 B 20
JfaJ%( glioblastoma multiforme , GBM ) U251 4il i J8 = B2, FF 3R T HoMLA . & o MTT K IR [ 46 B antiMRP3( scFv )-
sTRAIL( 3. 9063 ~250 nmol/L )fE /5 U251 4UIAIFAIE . 4 T - antiMRP3( scFv )3l TRAIL 7& P A4 /K mAb 2ES Fi7
B, 1C, 7l Y antiMRP3( scFv )-sTRAIL /] U251 4, X4 A AR U251 4HAfR Y 1%, Western blotting £l U251
e caspase-3 A IS SO SC A IS ) DNA 241 X +( DNA fragmentation factor, DFF ) [ Wefi, & O % antiMRP3( scFv )-
STRATL ¥ J& 38 I, U251 477 R B WA (84.84 £0.2)% ~(19.93 £1.8)% 1;1C,, #4( 62. 5 nmol/L )HJ antiMRP3
( scFv )-sTRAIL Bl 55457 antiMRP3( scFv ) .mAb 2E5 FliF & J5 408, 3 U251 A IR T2 535 ( 58.0 £1.3 )% (14.9 +
1.7 )% FI( 17.4 £3.0 )% ;antiMRP3( scFv )% mAb 2E5 FiF & A BT U251 400 antiMRP3( scFv )-sTRAIL 55 ¥ caspase-3
IO & DFF (288, 45 # : AntiMRP3( scFv )-sTRAIL {27 sSTRAIL #2531 51755 GBM Z0MIM T, Jg T 5 88 16 PE 0 A g 24
WBSE T A
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Targeted apoptosis induction of antiMRP3( scFv )-sTRAIL toward glioblastoma
multiforme
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[ Abstract ] Objective: To observe the effects of antiMRP3( scFv )-sTRAIL on apoptosis in glioblastoma multiforme
( GBM ) U251 cells and to study its mechanism. Methods: Different concentration of antiMRP3( scFv )-sTRAIL ( 3. 9063
nmol/L - 250 nmol/L ) was added into U251 cells, and then the viability was examined by MTT assay. IC,, dose of an-
tiMRP3( scFv )-sTRAIL was added into U251 cells, in the presence or absence of parental antiMRP3( scFv ) and the
TRAIL-neutralizing mAb 2E5. The apoptotic percentage of U251 cells was examined by flow cytometry, and Western blot-
ting was used to detect caspase-3 activation and DNA fragmentation factor ( DFF ) degradation in U251 cells. Results:
When the concentration of antiMRP3( scFv )-sTRAIL increased ( 3. 9063 nmol/L — 250 nmol/L ), the viability of U251
cells became lower synchronously ( [84.84+0.2 1% -[19.93 +1.8 1% ); The apoptotic rates of U251 cells induced by
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ICs, dose ( 62.5 nmol/L ) of antiMRP3( scFv )-sTRAIL or antiMRP3( scFv )-sTRAIL with parental antiMRP3( scFv ) and

mAb 2ES were (58.0+1.3 )% ,

(14.9£1.7)% and (17.4 £3.0 )% ,

respectively; antiMRP3( scFv ) and the mAb

2ES significantly inhibited the activation of caspase-3 and the degradation of DFF in U251 cells induced by antiMRP3
('scFv )-sTRAIL. Conclusion: Targeted binding of antiMRP3( scFv )-sTRAIL to GBM increases the apoptosis induction
activity of sSTRAIL, which lays a foundation for further study on tumor-targeting drugs.

[ Key words ] glioblastoma multiforme ; single-chain antibody; multidrug resistance protein 3; tumor necrosis factor re-

lated apoptosis inducing ligand

KAV, Z I 14 U5 5T 41 L 97 ( glioblastoma
multiforme , GBM )Y & 9 BIL il Y6 7 A2 i 28 S0 B 2
it 55 1l AR A5 T e A e R 2 — . B4k, GBML 1)
e ST A A AR A 5 . ARGy i T
= FES T T RCA R TR st 45 R SR R M
YER . JEARER S 7 B0 X I el 0 PR S m) 7 3R
JT R F A, S RS G R T IR I R R I
PO VAT LA A0 R B A R S T R
BN Ry o TR A A AR S X SR ) R e 2
B PR SR IR, SEATRE R TT AR TR
GEIRY T EREVEREPE A5 IR A, D /D %) TR 2 4
. N2 25 250G 1 3( multidrug resist-
ance protein 3, MRP3 ) /& —Fh Z 259 FI A HLIH &+
Wik JE MRP KR FZE MR Z —. ALK
H, MRP3 AT AR A8 200 i 1N 245 4 ok 2 T e e i %
TS, FBORIT I . MRP3 £ A& GBM 91k
TN R P R Rk RGE A0, MRP3 7EIE 3
MEH AR R . BRI, PR GBM S A YT By AR
ST 5 MRP3 HLAT 15 B 4 g e S e AR I
HTRYBESE R R E 2O T MRP3 1) L
PLA( single-chain antibody fragment, scFv )& K 5 A]
VSV A8 IR - AH A T35 2 L AAR( soluble TNF-
related apoptosis inducing ligand, sSTRAIL ) 3 [F 1 13
TP S BRI HE R ( Glyd-Ser3 ) A% , JF3d 2 pMAL
JEAZ A RGN FRIR AL T B MRP3 (14 S5k HT
&5 sTRAIL [R5 25 1 antiMRP3( scFv )-sTRAIL.
ABFFELL MRP3 FHYEA GBM i U251 Wi+,
PRSMIFFE antiMRP3( scFv )-sTRAIL X GBM 4 ffd J4
TRFZR , TR FLAHDCHL I

1 MREFH*E

1.1 ##Faik A

A GBM #iifg tk U251 Wy [ [ B2 B A=
AR5 B 20 MG O AR S 10% i 4
MLY% B DMEM fiRE R 55, 78 5% CO, Mg
& 37 CH: M P R Ex K IN. DMEM &b

[ Chin J Cancer Biother, 2012, 19(3): 261-266 ]

RiFde FBS 4 [ Biowest 2 A, — 1 33T #il( DM-
SO) H IDT Biologika /], Annexin V-FITC 41 g
PR TR AR S B LA )28 F caspase-3
DFF Z iR  Ehi e 1oC 5 Pk A 35 E
Protein Tech Group 2~ ], AU TRAIL & ¥ i ANt {4
mAb 2E5 g [ Enzo Life Science 2\ f) . 3 B4k &
#E H( maltose binding protein, MBP ) X [ff 77 MBP %5
SRR B BA &% LR antiMRP3 ( scFy ) I antiMRP3
( scFv )-sTRAIL AN E 7,
1.2 AntiMRP3( scFv )-sTRAIL % U251 20 je 44 % 45

WS AL AR TR AR R AP A9 N U251 i J5 g 4
HL, A1 x 10°/ml %5 BEHERN T 96 FLEEFRMR, FEFL 1 x
10* N, B 37 °C 5% CO, F3Rfid s, 24
h J5 5% R 8 R W, B AL SR A 100wl & 5% R W
( DMEM + 10% FBS )% Lt % & 19 4l fb. antiMRP3
( scFv )-sTRAIL, 8% 43 51 0 2248 antiMRP3( scFv ) A1l
TRAIL 75 5 H ALK mAb 2E5, ¢ & 45 min, LI
MBP JEVEXT IR, B2 P47 5 B AL, HiF 48 h ),
B8 WA R U U251 4iiiIES . 47 MTT if 55K
B, LA 5 mg/ml MTT ¥ W 20 pl, 4k 28 75
37 C 5% CO, AE TFHEE 4 h JF LIRS, /D5
PLREFEAFL N BT IR, BEFLIN 100 wl DMSO, %% 10
min 5 55 (028 i 50 A VA A, A BEIBEAS DU AL A5 D 96
LI Dyos {8, TR [F R BE il & 22 (3. 9063 ~ 250
nmol/ L ) Bl %, 15 S5 JBE /R ¥ B 1) antiMRP3( scFv ) &
mAb 2E5( 1 pg/ml)EEVEHT U251 4S5 B9A4ATT
B, MMATER(% ) =( LR Dy - 2 HA
Digs )/ SHIRL Dyos — 25 141 Dyos ) x 100%
1.3 AR maasubm U251 40 o

FHl Annexin V-FITC 1 PI XUbRic BRI U251 41
MO TR B R K3 U251 4B R AT ED-
TA BEA AL LU , % 1 x 10°/ml #9410 i B0, 35
T 6 FLIF IR, B LI RN 2 x 10° 40, &
37 C 5% CO, HiFefiiise 24 ho WL E MTT 5256
g antiMRP3( scFv )-sTRAIL 15 # 1C, 77 54
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SCEG I, 4> 4 A2 2 B2 4 4L, antiMRP3
( scFv )-sTRAIL 4, antiMRP3 ( scFv ) T & /il an-
tiMRP3( scFv )-sTRAIL £, mAb 2ES 5% & Il an-
HMRP3( scFv )-sTRAIL 41, F 37 C.5% CO, K%
KT W E 45 mine FAYAHIEH 24 h LA,
800 x g #5.0> 5 min WAL, F PBS YEik4ifiE 2
K, 500 wl MIZE S MR E TR A, F Annexin
V-FITCHI PI T4 C F#EHFF 15 min J5,7E1h N
A AL 3E[E Becton Dickinson 23 7] )kl
1.4  Western blotting &4 U251 48l F caspase-3
#9387 B DFF 69 2L /¢

BN U251 5508 20 it 1 A5 26 1 T4 i) 5]
B2 it 2L A% 2% v ( 150 mmol/L NaCl.1 mmol/L
NP-40.0. 5 mmol/L % %A IH#Z & 50 mmol/L Tris-
HCl,pH 8.0 ), B 1 h,12 000 x g &> 10
min, B IER, BCA G EAWRIE. #F—EA
WL 25 2540 BE TR S A8 3 ~ 5 min, 43 HIIA
4% ~15% | It B R B 1) 3R VR I T e BB e, 200
V T HLYK 45 ~60 min, K5 5 A AR IR L #
R YERR( SEE PALL A7) ), 7690 V FH: K 1
h P HE T 3% TCARAF 0T 1 h LBRAEFE SR
JE B NS — AR PR B R 1% /A il
& \Tris-HC1 . Tween20 ) T~ fil§ Fig £F 4k i, = 15 F $2 K
B 1 h, 9% 3 WIS I HRP FRic AUSE ik, gk sk
FIPERIFE 1 h, B0 3 Wk, R A SRR A
H B %57, Kodak X &R 352 . BNl 455 0 22
A 22 K 45 15 LA Quantity one 4. 4. 0 8445347 o
1.5 %itsam

BAELL x £5 F7R, K FH SPSS 13. 0 #f, g 2h
U S A 2T AN MR T R L BCR A ¢ R,
P <0.058% P <0.01 AEFAGIFE XL,

2 & R

2.1 AntiMRP3( scFv )-sTRAIL *F U251 2@ e 449 745

MTT 7 K antiMRP3 ( scFv )-sTRAIL 1E 5
U251 20 i 0 77 3% %, 45 - (B 1) 3R W, antiMRP3
( scFv )-sTRAIL S IUESR A AREH 7€ 24 h ), Bl
Bl 6 M R B, U251 40 M A7 T 5 0% i R AR
[(84.84£0.20)% ~(19.93 £1.80)% . W%
FEEHE antiMRP3( scFv )8l TRAIL % 4 o AT {4
mAb 2E5( 1 pg/ml ) #ilWE & 45 min, fl & & F1 X
U251 4 ) A AT VR PR B B i, 25 MR BERE N 1
T B F AT . MBP X U251 20 i (9 77 16 28 %
AW B, antiMRP3( scFv )-sTRAIL Xf U251 4
M AGER S EA S A ERA G IT¥E X

(P<0.01).
2.2 AntiMRP3( scFv )-sTRAIL 4 A J& U251 Zmheél
HERE

88 W R W 8¢ U251 40 i A& % PR, an-
tiIMRP3( scFv )-sTRAIL ZH( [#] 2A )U251 4B &
R A WY ORI D0 A 2 R A e O K AR A
4 RR] roeEes om 5T 20 M Rl AR A e TR) RE
HTHG 22, W RE 20 ek /D , S5 v UKL 3 22 5 antiMRP3
( scFv )BE mAb 2ES BE4 antiMRP3( scFv )-sTRAIL #H
( ¥l 2B 2C )4 fu A KAty , SRR 4R, MR iE 5, T8
A, SIS Py 2s [ R B 2D )5 2
MBS T EER .

120 -
100 F
o
&

80 L
g *% %
:_c.‘é 60 | ok
> —+—antiMRP3(scFv)-sTRAIL -
(5]
= 40F  —e—antiMRP3(scFv)+antiMRP3(scFv)-TRAIL
=]
% —a—mAb2E5+antiMRP3(scFv)-sTRAIL
& 200 __wmep %
1 1

3.9063 7.812515.625 31.25 62.5 125 250

Protein concentration (c,/nmol-L"")

BE1 AntiMRP3( scFv )-sTRAIL Xt U251 4AREHI 315
Fig.1 Cytotoxic effect of antiMRP3( scFv )-sTRAIL
against U251 cells
**P<0.01 vs MBP

2 AntiMRP3( scFv )-sTRAIL £ R
U251 ARSI R( %250 )

Fig. 2 Morphological change of U251 cells
treated with antiMRP3( scFv )-sTRAIL( x 250 )
A: AntiMRP3( scFv )-sTRAIL; B: AntiMRP3( scFv ) +
AntiMRP3( scFv )-sTRAIL; C: mAb 2ES +
AntiMRP3( scFv )-sTRAIL; D: Control
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2.3 AntiMRP3( scFv )-sTRAIL # % U251 %0t —

it 2 L ASC A 0 45 SR SR WY 1, A (62,5
nmol/L ) antiMRP3( scFv )-sTRAIL £ T U251 4
24 h 5 AHMEPE TR N(58.0 £ 1.3 )% (A 3B );
T AR BE MY antiMRP3( scFv ) B mAb 2E5( 1 pg/
ml ) T B 45 min, IC,, 7 & AY antiMRP3 ( scFv )-
STRAIL 7 FH| 24 h, U251 40 64 98 = K 5 59 N
(14.9+1.7)% (K3 C)HOM(17.4 £3.0)%( ¥ 3
D) RN 28 A BRAL AR PR T2 (8.7 +
0.8)%(E3 A), Z5REH, 5HASHLE, an-
tMRP3( scFv )-sTRAIL 1 & %1% 5 U251 4 g v
(P <0.01), 1 antiMRP3 ( scFv ) ¢ 4 antiMRP3
( scFv )-sTRAIL ZH .mAb 2E5 B4 antiMRP3( scFv )-
STRAIL 40 .25 [0 PR 4H 3 40 e 4 f i TR 25 e 3
Gt (P >0.05 ).
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Annexin V

B3 AntiMRP3( scFv )-sTRAIL -5 U251 4T
Fig. 3 Apoptosis of U251 cells induced by
antiMRP3( scFv )-sTRAIL
A: Control; B: AntiMRP3( scFv )-sTRAIL;

C: AntiMRP3( scFv ) + AntiMRP3( scFv )-sTRAIL;
D: mAb 2E5 + AntiMRP3( scFv )-sTRAIL

2.4 U251 Zafe ¥ caspase-3 8930 7%& & DFF ¢ 4L %
1C,, 7712 1 antiMRP3( scFv )-sTRAIL 1 U251
4 24 h J5 K U251 4L caspase-3 AYMIE A
HCHRY) DFF 19240, 45 (& 4) B, 5 R4
FRAAHEL , A 2R AL BEZH 4R L Y caspase-3 T3 7K
SRR = IV 7 g WD) 3L 0 A3 T il =2
HeBEF) antiMRP3( scFv )-sTRAIL /£ 748 antiMRP3
(scFv )Ek mAb 2E5 FiAb Bt () U251 40, Rk

I RFLIE B caspase-3 £ [ &5t S DFF 246 2571 o
R, antiMRP3( scFv )-sTRAIL ] i 375 % caspase-
3 BT , I F 3L caspase-3 JIEH DFF & 2E 2L# , an-
tiMRP3( scFv ) 8% mAb 2ES i &b BH 44 7] FH 7 an-
tiMRP3( scFv )-sTRAIL B T35 S A1 1, 5 1t JC i
I caspase-3 %4 (177 A2 KO N I H DFF 19 246

Cleaved caspase-3

DFF

Actin
AntiMRP3(scFv)-sTRAIL - * * *
AntiMRP3(scFv) - - + -
TRAIL-neutralizing mAb 2E5 - - - +

El 4 U251 4B caspase-3 HIE K DFF HIZLHE
Fig. 4 Caspase-3 activation and
DFF degradation in U251 cells

3 3t i

TRAIL X #% 1= -2 B f&( apotosis-2 ligand,
APO-2L ), /& TNF MZ AL . KK TRAIL 4 1T
RIPS IR, TR IR T NK 41055 e 5000 4a i,
PAFIE = FRAR G ML AFTE . TRAIL MUSRX 5 A
B ABEVE AL, T AR 1 4% 55 U1 ok 8 Al
AT STRAIL. sTRAIL A3 55 54k i ) 1 T Al ] Y58
SRR, AT AR AR B R SR TRAIL WA= W& ', H
L, E W& ZFE X AN EA sTRAIL, L5
FLAG HIS LA KA SR 28 E 4 sTRAIL, X — F 5]
NGy LR 0 R T A S e o A
STRAIL 7] B J2& H A fe BUAR A e s 254 2 — , HLB
BN R T 2 T 6 R A ) e B R T AR
F L X E R AR T, BB B, STRAIL B 3
AT BG5S s Kk e . w2 #dis e i,
NARRT STRAIL 1 32 PEAE 4T, AR & B aE P4 1 7
— TN I PRI s, 4 G118 P Bk EL A0
975 3 AEIBEA I ] sTRAIL ) 28 B4 ritux-
imab )5, Hod 2 i J 35 X 259 58 4 R, 1 iR 43
FORE® o AT — TR RS I PR AR B4R, 71
WG 40198 B AR 25 T 4 sTRAIL V8T 6 D H 5 ,46%
FBEIR AT B fe i el kst HR WS B 21
o BRI, sTRAIL FH T-I6 97 g o A7 76 14 2 ) i .
B S, TENEE R LGS E T2 50 i 1Y TRAIL 24K
S B 3F0 AE A ARSI A IR F AL Y sTRAIL
W I LYK, 5 KSR TRAIL M, sTRAIL 3R



A, 45, AntiMRP3( scFv )-sTRATL #8775 22 T e o 400 0S8 F) 0 2 .65 -

REARUEGS TRAIL-R2, AL 45 GBM 7E N 48 K £
B E H, TRATL-R2 B9 % 34 7K F- 85 T TRAIL-
RI, A i 764 5 TRAIL 1= 15 5 ib F £ S
B2 A STRATL 76 1A A 21 S 1R A2 30 min, 5%
M) FrjRE SR, 245 ) 4R ik SE SRR T SsTRAIL B Il
IRIg G

V4R, ¥ N T 2H STRAIL 5 scFv R4, 4 4
scFv-sTRAIL @il &8, AR T sTRAIL W H T
Mgaaiayy LRYIEZ R, 8, scFv-sTRAIL FH X} 43
FIFHEZ A 150 000, M B A HE ik Asf 7] g 3 4E K, R
1 58 IR STRATL ZE4A N1 FH ] | A AR 20505 Hivk,
W scFv 55 R 40 M T RE A 10 2 T4 R 1Y) e S
G54 K SsTRAIL ¥ ) 32 2% 42 i3 400 g 65 26 1rr , A
AR B SR T X R AT R kL,
JiIEE FRAL Y STRAIL ¥R B2, DT A5 500k 20 sTRAIL (1)
NI R A ANt , X T S o TR R 0k
%) B8 B, 75 SR T DASE 3k 55 WA RN 35 L U
T o OO T4 M ) A7 A v 32 S o P %) S P b,
GBM B A B el A 2 | scFv-sTRAIL
¥ STRAIL Al PEIE 205 A8 S K AR TRAIL (1 45
G, RALARE UL IHE TRATL-RI, i HAK & T XF
TRAIL-R2 (3G VE AT, T3S 3 08 % S 06 M, &
AR AR e

124 A 1k, EAMH AR HGE T 2 Fh scFv-sTRAIL
TE RS A, 43 X AS [R] g 40 i 4 S i
TP B SZ A5, Q0 feg [ o b o i £F 2 906 2R
F( fibroblast activation protein, FAP ) 7% Rz 40 e #L
I F( epithelial cell adhesion molecule, EAM ) Tk
KA F 3Z 4K ( epidermal growth factor receptor, EG-
FR ) Jag e s v v B T T4 M B0 B 13l KV10. 1,
DA e Z 0 Il 240 i 2 i BT )5 CD7 .CD19 .CD33, %
NSl ge 4 i 4 L 1) R T SR L s
T 8 — STRAIL ) e Ab, scFv-sTRAIL Y 24 B
BEBUIAER 7345 & 2 MR A PR 2 J5 A SR T
WS, AR ) 25 5 1Y scFv-sTRAIL Jf AN 3
AT A . I, scFv-sTRAIL 1 N 5% i K
K25, TR B B e e R

AWFFEE IR LL GBM 41 J R i BT MRP3
O3 FHE A, FERE R IAHT MRP3 (1) scFv 5 SsTRAIL [
FA 3 1 antiMRP3( scFv )-sTRAIL, i# 1 antiMRP3
(scFv )5 MRP3 4¢3 454, s sTRAIL £ GBM
M L E AR AR N 5T GBM T H Y, [
IHARAS B 1 25 ) & A k. R AN SR B R, an-
HMRP3( scFv )-sTRAIL H A # #1755 GBM 4f g
U251 JATZAVE T 5 23 A antiMRP3( scFv ) i 7

H 35 4 VEFH BT antiMRP3( scFv )-sTRAIL 5 MRP3
FIRR I 254 B i TRAIL A mAb 2E5 Fhl
TRAIL ) 4= 9 2% 3% P, antiMRP3 ( scFv )-sTRAIL %}
e 4 L %) % A3 800 B 6 A BT . PR DG AIE B, an-
tiMRP3 ( scFv )-sTRAIL i i P 5E 4T /& antiMRP3
( scFv )5 MRP3 By%EFPESS &, S5 S GBM 41
AT E ST IE R L STRAIL S0 S 60, HH
T VR FH B e R Sk o

AntiMRP3( scFv )-sTRAIL AH%F 8 K 19437 i &
ol HOR S a2k i i e, D10, LA 5 P A 3k — 2k
AR TL [ o= 98 A [ S SN i B RPATL /[ 16T
JE 55y F B R L, VR BRI B AT, Xk
2, S R T A o R R A R AR
1E R 45 45 24 R i 3 — ) S BRAR 25 25 07 =X I
PRETAFST AT T B9 PR 156 E BH | 38 2 5 P 1 R 558
YR AIHE SR RS T RE R AE GBM Y23 [l 43 A1, 1
HiX M 25797 % GBM R% A% 2 i,
antiMRP3( scFv )-sTRAIL 1 A ¥ i& Fl T GBM &
ARIG BN IE R R 525 A L geia 7 i a7,
AT E %, B2, BEEYIR S an-
HMRP3( scFv )-sTRAIL LA i iy #2 pg 4 1 0] S (1)
A ERBUNIATY GBM B ik 254 .
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