F R AR Wi T Ak G
- 120 - Chinese Journal of Cancer Biotherapy Vol. 14 No.2 Apr. 2007

[ XEHS ] 1007-385X( 2007 )02-0120-06 - R % .

PR ME S FE G ScFvH1 1 38 [0 14 0 H] 98 1%

A g gt BAa’ WMER (. EFEFHFRAD IR, LT 100850;2. EHXFHE—ERL
A, kA& 130021 )

(4 Z] 8 & KU MRES ARET A b ik 21 (0 i3 105 5 405 4 DA ScFvHL BRI i) v AN o , 4432
PURTEFRAE S W RATT TS O AT REVE . 2 b o2 SRR DT IR RE TR IR A 31 & SR (0 5OG B 11 EGFP ) FE N B A5 T 480 J 2R
H( Tro )R Y IR A% Rk 204K pET-28a( + )/EGFP K pTIG-Trx H , 7E K BT B Hp 1T 235, FF LB Ni-NTA ) 4lifk, #37 A
B 55 HeLa AUMIRE B NREARIRIAEAY | R i ik G 204k (9 SR BE T PR -EGFD fil A 2R (1, 38 2o 5 ' B S B WAL 45 9 30 2 B A
#E T EGFP (55, H 1% BB 1A (o 48 ) 1 ; 7] A AR BRSSO (0 1 6 Ak Y B AR 11, WSS BB T 0T T 2 K 7Y
MIE, 2 R ARG A TR REEHUASE N o By R AP IR -ECFP AiltA 8 (S 2 T IRIF Y K1k, 28 A 4l fb 5
33T B IK R — 5, SR PRSI IR 45 R R, SAERL K -EGFP Blva & 1 7E g R A2 A8 B T 5 4, T 2 5 EGFP & i
JiRa 2l 2 B8 YRR D, 3 H AR AR BRUMTR 4120 %7 WSS EGFP B8 G55 Mo 5206 %% W, BAGE T 14 b 20 20 B A 083 A K- 3
RIG PBS M, £ s MR S BB A 28 r 75 08 2 10 PG LA ST ScRvHL LA B 1 b e 006 02 i) e 7 X6
Je A A PRI FASBH S5, Dyt — 2B BF R A A g 12 W FNR Y7 v i B FH 2258 T JE il

[ S8R ] Mg M3 s BAE TR s 30 1oy ks s 09 1

[ FE4ZES ] R730.23 [ XHktRERD] A

Tumor vessel-specific antibody ScFvH1: Targeting efficiency and anti-tumor ability

QIN Xi', MA Hang-hang', XUE Jian-hong’, HU Bao-cheng'( 1. Institute of Biotechnology, Academy of Military Medical
Sciences, Beijing 100850 ,China; 2. Department of Laboratory, First Hospital , Jilin University ,Changchun 130021, China )

[ Abstract ] Objective: To investigate the targeting and anti-tumor ability of the tumor vessel-specific antibody ScFvH1
selected from phage-ScFv library, and to discuss the application of the antibody in clinical diagnosis and therapy of
cancer. Methods: The ScFvH1 gene was inserted into pET-28a( + )/EGFP vector containing green fluorescent protein
( GFP) gene and pTIG-Trx vector containing thioredoxin gene; the products were then expressed in E. coli and purified by
using Ni-NTA. Tumor-bearing mice model was established by subcutanuous injection of cervical cancer cell line Hela.

The mice were injected with purified ScFv-EGFP fusion protein through vena caudalis and the GFP signals were observed
by fluorescent microscope to evaluate the targeting ability of the antibody. Meanwhile, the mice model also received intra-
tumoral injection of purified ScFv-EGFP fusion protein to evaluate the anti-tumor effect of the antibody. Results: Soluble
ScFvH1 gene and ScFvHI-EGFP protein were successfully expressed in E. coli; a single band was showed in SDS-PAGE
after the purification by Ni-NTA. We found that ScFvH1-EGFP fusion protein was enriched to tumor tissues, but there was
only weak fluorescent signal when EGFP protein was injected. No EGFP signal was observed in the lung of tumor-bearing
mice. Tumor inhibition experiment showed that the tumor growth in the antibody treatment group was similar to that of the
PBS control group. Conclusion: The tumor vessel-specific antibody ScFvHI selected from phage-ScFv library can specif-
ically target tumor vessels, but it has no obvious inhibitory effect on tumor growth. Our findings pave a way for antibody in
cancer diagnosis and treatment.

[ Key words ] tumor vessels; single chain variable fragment; targeting; tumor suppression
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1.1 F&Z&XA Aot

B 09 40 L & Hela, K W #F B DH5a Al
BL21( DE3 ). K #F B # ik 24K pTIG-Trx 1 pET-
28a( + VHIARZARTE . 4 ~6 JEIIMETERE B A 225
B2 2R B S e s ) Hhob [ SEE B A K IEYS - SC-
SK( % )2002-001 |,

Taq DNA 41 . T4 DNA JE#: . EcoR 1 I
Xho 1 BRI N DI 2 K% 5 A )( TaKaRa )28 ]
FEAh e BRI E AL W B HRP ) ARE A9 1 23T/ R
IeG NPT EWARA R 5. P E-tag
SEREBTIARID I Amersham 23 7). PCR 514 i RN
A5 . DMEM ¥:F: W A GIBCO A w]. /NI
T A B P02 2N Fl . Ni-NTA 885  H - QIA-
GEN ¥, Aprotinin n Leupeptin W 8 BB A
Hl. DAB W H EH BB A MR R s A
Pilk ScFvHI AL 2 i i e gk A7
1.2 ¥k

NE #0098 A M 2R Hela JH & 10% /)28 1l T
DMEM 55324, 16 37 °C 5% CO, 3R 8%
1.3 RABE
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MRS  WCHESNA, JC I DMEM 15 5% 2, 4 i
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o W, U AT .
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B 89 F A S AL
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PN EACES SchvHL 19 Sfi T Not 1 BEEIA7 &, 45
LA AR K FF 18 R I8 4K pTIG-Trx . EH ™
YA RS2 BRI T DHS o, PRIEFE 1L T, i PCR
W E RIS R o 45 5 P (%) SR e AL a2 5 K
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i RS R, B 4 R A1) .
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i =3 & Y N E A T R U Ui S =
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B PBS ZZ P 4 CiEAT 24 b, HEHE 4 K B
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1.4.3 Western blotting # M| ScFvH1 # %% H 2
JiRL pTIG-Trx-ScFvH1 B 51 A E-tag J¥51 , i nT H¥t
E-tag PUOAAS M @5 25 ScFvH1-E-tag J& 75 1E 7 &
Ko B H 4H TR pTIG-Trx-ScFvH1 %% 4k K 7 #T i
BL21( DE3 ) J&, (R 75 S, W 45 1A 44, 8 7 ik %,
10% SDS-PAGE 4+, % PVDF i, 4T E-tag B4
—¥0, HRP #ric St B 1gG A 3T, % H Western
blotting, ECL RGiMH X LI F 8O, 3R i (477
1.5 E4R4 pET-28a( + )-ScFvH1-EGFP #9# #
B G AT G W Rk AL
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FiET] 5 RS XT 484K pET-28a( + )#EAT [AIRE XU , 3
i DNA HL K G0 FH R [l 7] 6 4li £k [l i ookt S
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3 pET-28a( + )-EGFP HE 4 ki .
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{7 AT SchvHL, I8 A6 A B KRG i 3R 1k
K pET-28a( + )-EGFP . 3= bR &
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FE o A5 RBAYER) BB A2 245 BL21( DE3 ).
& #HH Bk pET-28a( + )-ScFvHI-EGFP Fl
pET-28a( + )-EGFP 19 4 & 2 A+ A R AREE & 50
pe/ml [ LB K5 FR30,30 CHEREEFRZE Doy N 0. 4 ~
0.6 BN A IPTG £ 0. 05 mmol/L,15 Ci%E S 36 h,
Y B M TR AL A A A TR 1. 401
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1.5.3 Ni-NTA # 4t pET-28a( + )-ScFvHI-EGFP
K pET-28a( + )-EGFP Jii ik & ikl 1.4.2.
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R 1.4.3,
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2.1 F4RF pTIG-Trx-SckvH1 #5% & fo ScFvH1
F TRk

VEH PCR ¥ 4% BH P A4 72 B, 45 B Rz,
EcoR T Fl Xho T X Y] % % 7 4H Jookir , &5 5 W /s o
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¥4 pTIG-Trx-ScFvH1 #% 4k J& 52 & K W #
BI21, 5535 S )5 , W 4E pTIG-Trx-ScFvH1/BL21 4
PR [, SDS-PAGE 431 , TEAH X} 43 B 5 29 30 000
Ab I B A AR AR, 5 U Y SeFvHL 43 T
HAHAT . PRIER A A 1 — T RE, DL
2 AN B M 5 2R 5 A, SDS-PAGE 230 #T, i Jii v
AT UL 30 000 /N L RIRAT , 24 o BB S 2 1T Y
10% (1),
2.2 Western blotting 4 ScFvH1 #9JE # & A

Western blotting 43 M7 45 5 87~ , TE A0 X 43+ it
T2 30 000 YL E H BLRE S 2%, 10 W] R 40 R
pTIG-Trx-ScFvH1 H' ScFvH1 {S2AHE 42 1F 7, HLAE R
TErEFRIAC K 2),
2.3 ScFvH1 % & #4h4k

B AL T 4 UKL pTIG-Trx-ScFvH1 [ BL21
BH1E 18 °C .IPTG 4 0.05 mmol/L B LB 1535 hifs

524 h i, il 28 H AR R A 43, 48 Ni-NTA A5 F1
ERraifb e B 3 )BT s, o BERR B S A
WS N 1.559 pg/ul.
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1 BEHK ScFvH1 FEXFHTE R RIE
#J SDS-PAGE ##ff
Fig. 1 Expression levels of ScFvH1 in E. coli by SDS-PAGE
M : Marker; 1:Cytoplasmic proteins( pTIG-Trx-ScFvH1/BL21 );
2 :Inclusion body proteins ( pTIG-Trx-ScFvH1/BI1.21 );
3:Whole cell proteins ( pTIG-Trx-ScFvH1/BI21 );
4: Whole cell proteins ( BL21, negative control )

2 3 M(109

-

B2 HEHE ScFvH1 EXFHEH
#iAH) Western blotting 23 4
Fig. 2 Analysis of expression product of
ScFvH1 in E. coli by Western blotting
1. Supernatants ( pTIG-Trx/ScFvH1/BL21 ); 2. Negative
control ( whole cell proteins in BL21 ); 3: Inclusion body
( pTIG-Trx/ScFvH1/BI21 )

2.4 ScFvH1 #4752 R

B A piR ARAROCHTIA K PBS X B 430l T A
Fep I ALY 3 R R B R IR YT . 4
R, PBS 415 MU 4 AR 75 2 4R K, ScFvHL 455
TR RS PBS 2R, AEAH SCHUIR 4 74 AE
AR, L PBS 411 ScFvHI AR HR( 1K 4 ). 45
UL BABEHTIAR ScFvHT ST FH X F 20098 7% A8
TR, AT RETS 25 7 R BUHAb 2 IR S
2.5 Fak pET28a( + )-ScFvHI-EGFP #9##

WA 1 pET-28a( + )-ScFvH1-EGFP 21 Jit
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P Hind AT Xho T AUMEYISERE , 4553 W Ok g
YN K2y 750 bp K/ DNA F BE, iE BH A 2y b 2t
Uk pET-28a( + )- ScFvH1-EGFP,

| 2

M M(~107)

33

[ 3 £ Ni-NTA £t /587 ScFvH1 &R/
Fig. 3 Purified ScFvHI1 protein by Ni-NTA
1 ~2:Purified samples; M:Marker
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PBS #1878 4 < K #14E F
Fig. 4 Inhibitory effects of ScFvH1, non-related

protein, and PBS on transplanted tumors

2.6 ScFvHI-EGFP % & ¢4 7T 7k & ik
W H 4 TR pET-28a( + )-ScFvH1-EGFP %1k
BZARKAFR BL21, 755 8 h )5, WE 2 E M
47 SDS-PAGE , TEAH X 43 Jit £ 2 24 60 000 Kb A
BB 1R L4500, 51159 ScFvHI-EGFP fil & &
SrFRAAT . Pk R IR B &N — DRk, PTG
P 36 hJa, il A 40 R e T AR S Rk, HE AT
SDS-PAGE 4347, 5t Fh AT WL 60 000 f 2K [ #3877,
29 i ML SR Y 10% o
2.7 Western blotting # ScFv HI1-EGFP #) & ik
Western blotting 43 #7145 2 o7~ , 76 A0 % 43 ¥ it
T2 60 000 A H IR S 2kt , T HFH R IR AR 25

Syl DLW S B 4 6 1Y 25 1 2R 18, Ui BH ScFvH1-
EGFP {25 HELL 1EH , HEERT i E Rk /5 ).,

1 2 3 M(~10%)
éde
B 5 ScFvH1-EGFP @& EBEKBFITE
RIEF=HHY Western blotting 247
Fig. 5 Analysis of ScFvH1-EGFP fusion protein
expression in E. coli by Western blotting
1 :Supernatants [ pET—28a( + )-ScFvH1-EGFP/BI21 1;

2 :Negative control ( whole cell proteins in BL21 );
3 :Inclusion body [ pET-28a( + )-ScFvH1-EGFP/BIL21 ]

2.8 ScFvH1-EGFP & & #4 #4%

PEAL T B4 TR pET-28a( + )-ScFvHI-EGFP
M) BL21 55 36 h J&, il & 40 0 i i 4 43, &
Ni-NTA #:4lifb 5 ( B 6 )i Hr i dn , i D B i Il
FEFEFIWIE ] 0.886 pg/ulo

M(<10% M 1

94—
66

43— .
33—

Bl 6 Ni-NTA 4i{L#) ScFvH1-EGFP @A EH
Fig. 6 Purified ScFvH1-EGFP fusion protein by Ni-NTA

M: Protein marker; 1: Purified samples
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EATERE PR AARWT I a0 i DL IR 2R 47 1 3%
RAAL, R X b AT TR T RERE S . Rk AR
U PEER R T /N T ORI B o S HAt I
EUS - B NP7/ E Sy I EA Y DR N
BB R GEAIAE g ik H i pTiR( JEHZE Fab Fy
I Sckv J BLiY VB B T7 1%, R ZBERKR M AR
FAT B, BN TR R R RO T IR, AR R AT
BRI/ N T U HA UK | B2 PR A A IR Y
Prie

BE7 ScFvHI-EGFP @& ZEA%
e e o 25 6 [)
Fig. 7 Tumor vessel-targeting ability of
ScFvH1-EGFP fusion protein
A: Fluorescence in tumor after injection of
ScFvH1-EGFP fusion protein; B:Fluorescence

in tumor after injection of EGFP protein
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XA R R T S far R R B 40 min S5, 728 AR
B R WL S i R 41 40 R T IR ZH 4 A 3 M, Kk
ScFvHI-EGFP fil& & F ) SE it g 2 T H
A EGFP 8 1R % B, I HLAE VR X B il 41 215
WP A I €y, U B 1S 21 1 SLBE PR ScFvHL
LA A g 1% o o A e
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XU RNAC dsRNA )VE A # UL AR TR BRI P24, R TLR3 PRI A SALRXHIG TR IR YL O KR e 25 o TR A
JE B9 TLR3 313 6 T 22/ 95 Z R B4 TBK-1, i Wi Bk R I % 57 N+ TRF-3 B 22/ R R R AR 5, (i H R A — R  A K IR 3
T H R R SRR . PRK R AR IE A KRG R PR BT, FES S TR e BT
IR 20 it B SR M B S T B AR BE Bl . 2000 4E Natwre Immunol 12003 4E Eur J Immunol 48— XENH T PBK 5
5T TLR2 D)} TLR4 MIfF S5l , 25 718 ER KRR RPENZ . AW E HIRIT T PI3K 78 dsRNAC SR poly( 1) - poly
( COFEA R 75509 TLR3 (5516 S@ s P i/ . SE80 2 BUA PI3K (9 4k 2= i 771 LY294002( LY )Hl Wortmanin ¥ fig
EANH] dsRNA FE4LIY TLR3 (55465, Pl T F I EE I 1SG561 By H: Ak, WTTIERA T PI3K 1E [/ 3% 15 dsRNA 532 1%
TLR3 {5 5% 5. 293 400 4r BIFEYL T 2 i% 2848 8 PISK A Ake J5 T dsRNA JI138, T 5 3 R 1SG561 (% 535 12
WA 5 LYl A PETE ALY PI3K( pl10™ )EIFFARETE TG SRIL R 16 M L S0 3] T PI3K M1 Akt #7255 T dsRNA-TLR3
BIE 5L S AL PI3K HAN 2 LU T 1SG561 5 skt . 293-TLR3 A i 7E 32 5| dsRNA Hli# LUF , S e Eic 25 R R W
TLR3 1) Tyr (i B A T WERRAL, I REREZE & PIBK 1Y p85 A1 M &L, R I 2 & Wh i PIBK 1 B T B IR M 9 T M. XJ TLR3
JELPN TIR ZHREIE T 5 A~ Tyr 457 6053 5 R 2H & 948 (BT 25 SR R BT, 58 759 137 Tyr 7E52 3 dsRNA RIS Kk A B iR ik, 7E45 &
PI3K M4+ 5 TLR3 5 515 Sl f & ¥ T S 8 B 00/ 5 55 858 7 Tyr Wil 2 T H B M. H AR BE i Ik S B 1,
dsRNA Hil¥#% Y759F TLR3 4}f1)5( Y759F TLR3B AREZE & IF1E b PI3K ), 535 Al LY Tib #F A= 7 293-TLR3 J&5 PRl , #Bid fig
Kl ) IRF3 — JRARAYIE B 5 4% 20 1 Gl 2 38 PR IR AR S0 U0 R WA TRF3 A A6 (6 1 10 & A= 5 AELJR: e €5 o S e LT
SEEFRIEARAY Y759F 4 A R ek PI3K 3 i BH 5 T A% P IRF3 456 L F CBP A MR SLE ISGS61 R 3
FIIREST , IR RBEAR T 1SG561 FER 4% Sk MR . MR HE— 20 4B e fa vk Al T IRF-3 M BERR AL 0, & LR
LY fAbFEER# Y759F TLR3 415% dsRNA Hli/5 TRF-3 BEEE L LB ML , (5L R A0 R (b 8 2 e A M 2 W Wb R AN 1), R Hs
TARGEEBERRALB TSI 2 LY Wik 385 7] GER 2 FHLIE IRF-3 69 386 1 2Z R MRANBEIR 1L , W IRF-3 4 T A5¢ R 1k 1)
RS DA ESEEAIESE T TLR3-PI3K Z [AIHH B854 JF A2 IRF3 JE B BRI (L it b 00 1) (R 212 IRF3 (9 783 B R Ak A o
4 R AR LI S DR s PRI AL 2
WS 5EE T dsRNA-TLR3 FHFAIME S B, AW 1738 AL B9 TLR3 PR~ Tyr £ s BB 1L 2 914235 1k TBK1 1 PI3K Ay 5 1%
b1 PI3K /5 H TR Y8 Ake, NI IRF-3 1958 SRR fL AR 54 e 1E M. 24 P3K AN gk SR 4 31 TLR3 w HdE M
BEBELITY A, dsSRNA BRI 40 A b IRF3 BB At JF Bl 7456 st AL s sh 76 s fi vl L, PI3K-Akt
WFEAE TLR3 PGSR T — MO EMEH . B T PIBK #E TLRs /5 RAR G 2 b PR A, A Bh
T AANTHE 4 i 1 PI3K AR FEVEME A
[ FAIE 7%, T252 # . Sarkar SN, Peters KL, Elco CP, et al. Nat Struct Mol Biol, 2004, 11( 11 ): 1060-1067 ]



