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i CrylF EX RN iFiE RN T M H

EH, WRAEK, T &, KRG, Kk F, MEd, x &, #IEL, %4
(IR ARNR A BE 8 i 2 4 SR TS BT /0548 B T R 2 S L = —— A TP [ R S S e = 1 J St/
Al FBA 7 i o B AR BOR SARMEE S S IE  VLO M AL 210014)

E . XYY Tomlinson | W KHUIRZEHEAT 3 045 50k B 4, PRI % , R 1 ELISA [ PCR Rl /7
VO 53 A 45 5 BH P W T S BB BT AR (scFv) 5 LA 3285 46 68 07 208 BHAME W T AR scFv BE R A Escherichia coli
HB2151 kA7 i 3Rk, scFy i HE4ifbm , & 57 41X Cryl F # % (1% IC-ELISA #3175 . LA Cryl B CrylC,
Cryl Ab Cryl Ac Y RS54 4MH1 4, 23 BT scPv (045 S0, LA Cryl F 25 2578 5 2K v 9 78 i [ g 328 360 2 ¢ 46 900 07 9%
M IE, S5 ER N 3 BREEEPIHES T 11 bREA CrylF 3 R 4541 MW F K scFv H IR, &
PCR % E# & A B4, W Hob 2 # (H1,G9) #4777, WE S5 20 N IR A Y seko, BEUL GO 5 BH P Wi 1 {4
scFv PEAT I M 26K, 4l fb J5 Y4 B 1Y scFy W N 256 pg/ml, 57 Y TC-ELISA £ I Jy 3 46 2 i i
(IC,,) A 5.99 ng/ml, 11l o ¥ BE (1C5,) 7 0. 410 pg/ml, £8P 46 9 35 [l (1C,, ~ ICy, ) 4 0. 107 ~ 0.713
pg/ml, scFv(G9) Xt Cryl B, Cryl C HAF —E &5 & 16 M, 58 LR 43 53A 3 T 20.92% M 15.59% , A AR
5 Cryl Ab # Cryl Ac, 38 LR MR BME T 0. 1% o W GRS 45 5 R B 56T scFv( G9) @37 1 IC-ELISA K
75 A M R A R AR A

KB, BELEMFFE; CrylF 2, NS, BEBEGREE S0

HESES: (939.124 SHERFRIRAS . A XEHS: 1000-4440(2015)05-1166-07

Screening and preliminary application of single-chain fragment variable
(scFv) antibody against CrylF toxin

XU Chong-xin, ZHANG Cun-zheng, HE Xin, ZHANG Liu-juan, ZHANG Xiao, ZHONG Jian-feng,
LIU Yuan, XIE Ya-jing, LIU Xian-jin

(Institute of Food Quality Safety and Detection, Jiangsu Academy of Agricultural Sciences/Key Laboratory of Food Quality and Safety of Jiangsu Province-
State Key Laboratory Breeding Base/ Key Laboratory of Control Technology and Standard for Agro-product Safety and Quality , Ministry of Agriculture, Nan-
jing 210014 , China)

Abstract: A large phage antibody library ( Tomlinson 1) was employed to generate single-chain fragment variable

(scFv) antibody against CrylF toxin by affinity panning,

WS B #1:2015-04-07 and single colonies were randomly selected from amplified
EETH EEHRF# R4 H (31371778) s R 5 H [ TG Tomlinson I after 3 rounds of panning. The positive clones
(14)016 ] were confirmed by ELISA, PCR, and sequencing. The
TEE RN AREH(1987-) , 5 AR AN A At BFgR 52 B, R 2 positive phage scFv gene was introduced into Escherichia
MFE B2 A SR HORDITE . (E-mail) hhxyxex@ coli HB2151 by replacement of host for soluble expression.
163. com After elution and purification, protein scFv was achieved.

BHRAEE XS, (E-mail) jaasliu@ jaas. ac. cn An indirect competitive ELISA (IC-ELISA) was then de-
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veloped for the determination of CrylF toxin using scFv as antibody. Totally eleven positive clones with distinct nucleotide
sequences and intact scFv gene were confirmed to be specific for the CrylF toxin, among which, H1 and G9 positive clones
were the humanized scFv, which were confirmed by DNA sequencing. G9 positive phage was chosen for soluble expression
and the concentration of purified scFv reached 256 pg/ml. The concentration of CrylF toxin spiked in corn sample (IC,, ~
ICy, ) detected by IC-ELISA ranged from 0. 107 to 0. 713 pg/ml, and the median inhibitory concentration (ICs,) and detec-
tion limit (IC,;) were 0.410 pg/ml and 5.99 ng/ml, respectively. The cross-reactivities for CrylB and CrylC were

20.92% and 15.59% ,
in this study had a good repeatability and stability.
Key words:

immunosorbent assay ( ELISA)

I 4 KT 3 ( Bacillus thuringiensis , Bt) J&
— b 2% TP MR A T TR 2 R SN AR 1Y Bt
HEMNEZAERAERHGEE ", A B AN
PESE— BAE N AW AR 25 1 T & 2K FH B,
ERT S48 T AR 2595 % L LR,
Cryl F HEEBLHEN—M ,ﬂigﬁﬁﬂ:ﬁﬁ/ﬁfﬂi
R H FE B B Cryl FORE 20 55 3k AR
Yy 2 EARFIARAL , W4T B E K TC1507 Hrh
MRAE 28124236 45, 2 52 BLRY b Ak A 7 A
J7 . HE Cryl F 8 3= B9 R i 5 ik 32 82 5L T 3
T REPUR | 2 SO BEPUR By S 2E ke I O 1 L4
ELISA 37 RUR M Ak 9 98 4 b ik 4K 45 12 5
J3 A0 A R 2 T AR 3 iR R A I Y
iﬁ[g]o

Wik TR A AR T2 AR 2 ik T 5 P R e A ek
T R R R R T Ok 1) W TR A R T R HOR L Ak
AR 5B R K AR S B B AR R PR e R ) 22 4R
PR I TR AR b BB 05 T A e I R 3R 6 A
HC R 7 A W T R AR 7 4 11 BT R TP R A B =X
A BB, DT R T AR Y 3R R RE PR ER R
o — Ak B k5 AR A BT A5 R R AT
i 3 , 384T BU R RR S PE 1 B AR B (scFv)
Wik T R TR R B AR ik B 1A% 8 5 15 AR B 5
(R NNE TN R NN TR DK/ W 2 R S L7
B % Fe R i A BB B E O PR R R AR O
HHE AR AT BOA B 45 A R T, JF T DLk
— AR BE R KO 1 B0 B A 08 45 R RN ) e T
AF A BB 7E J5 A% | FLA% DL e 5 4 3 3 v gk AT PR
KA FIE . Garet 551107 ) W BT 1% T s 12 44
AR e B T H A P 2R R IE MR scFy,
ST T RBEAKM Iy 75 . Zhang S A W
PR BUAR 2 i £ B T 50 Cryl B 8¢ R W scFv,

and were less than 0. 1% for Cryl Ab Cryl Ac. The results suggested that the IC-ELISA developed

Bacillus thuringiensis; CrylF toxin; single-chain fragment variable (scFv) antibody; enzyme-linked

JE#EEST T AFXT Cryl B # R 09 [A] #2535 4+ ELISA &
W7k, B T RO, ARUF5E B 7 A
Wt TR A B AR P 2 R T 6 LA Cryl F 3 R 45506
PERY scFv, I g7 A 5 TR s BE b ik | 2 st
A 1y 7 70 R R TR A AR A DU Cry L F BE R Y
G RE A K M I ¥k, N #E Cryl F B 2 3L RAE Y K
JHC P S T R T R 2 T T

1 BPRH

1.1 ##

CrylF,CrylC, Cryl B, Cryl Ab, Cryl Ac B &
PRAENE A LA AR YR A BR A 7] 5 Tomlinson
1 WGt TR 1 7 1 P %ff Bl W B AR KMIL3 | Escherichia
coli TG1 |E. coli HB2151 I g ¥ [E &M K% T
AW LI A AR RO AR O 5 AR U
H £ E Thermo 2\ A ; B bR AR W4 H 32 E Corning 2%
Al ;anti-M13 [ HRP | antibody ,anti-His[ HRP ] anti-
body , His-Trap HP  #8 & 76O it Nano Vue
Plus spectrophotometer W4 H 3¢ [F GE A # ; FIF %
R A THHEZRWAKE Sigma 2 7 ; DNA mark-
er protein marker W4 [ Jb 30 & X &AW H AR AR
NI
1.2 FHi&

1.2.1 3 CrylF &% scFv 895 4%&  # 500 wl Tom-
linson I BEGAPUAPER W MA 2 x TY-AG HiFRH:
(B E 100 wg/ml %) Amp 1% F4 % %48 ) 37
C KigE5) 0Dy, M 0.4, HLS50 ml B, iTA1x10"
PFU % Bl W B8 1 KM13 34712 44,37 CIEFE 30
min,3 300 g 2.0 10 min, F FIEW, TOVEH 100 ml
2xTY-AKG 55373k (& 2 E 100 pg/mliY Amp 50
we/mlfY Kana |1 % W) Z5H%) B8 ,30 CH IR,
YWH3 300 g B0 30 min, B W5 WOIF 0 A 20 ml
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PEG/NaCl &%, VKI5 1 h ,3 300 g &0 30 min, 5
LW, 4 ml PBS EEEDUVE, FELA1L 600 g 2.0
10 min, WAE 5V, BI R4 35 00 e IR o A4 2 | B
T4 CPRAF# . B B ) Tomlinson 1 ¢ 5 [& 41
AR CrylF R R ILFBEE 55 1 40K 4 ml 75
pe/ml (HJF 2 KK KA 50 pg/ml, 10 pg/ml)
CrylF B2 00 T4 2 H8 ,4 Cab i, Ik H
FH1 ml PBS VS R4S 3 Ik, B 1S i AA
55 4 ml 3 % ) MPBS ( PBS ¥ & H 3 % M
RN W IR S S5 I A A0 85 520, ST
SRR 1 h, PR 1 h AR, DL PBST
(PBS % & 47 0. 05% Hy it iE-20 ) YE AR, SRk
JGIMA 1 ml Hﬁﬁﬁ@(’ﬁypsin) T e S 4
B IIWERE AR sckv IR GRS E. coli TG1 ¥ 384T
T—ReiE, G 3 TR E RS CylF R
FSRVESE A BWEE AR scFv,
1.2.2 % CrylF &% scFv #9702 R %% R 3
R EAEE K scFv 124 E. coli TG1, 37 CHFHE 1
h J& WA F TYE-AG ( F 4 100 peg/mlf Amp
1. 0% WA ZEIBE 1. 5% BB ) 1,37 CREFRER
BEALPRIBU i b 7 BEAP BN 2XTY-AG K5+
96 FLA H,37 CHEFREKR ., MARFLH M 2
wl FEFERH Y 96 FLAH ,37 CIFE 2 h, BHfLIMA
25 wl FBIWE 4,30 CIHFE 2 h,1 800 g 5.0 10
min, F 150 wl 2xTY-AK 25 30 C K Fad
o YKH1 800 g B5.0> 30 min, B VSN A 409k
A CrylF 3R (WK 4 we/ml) B9 96 fLAH, BAYE
X BB R A B 2 X TY 35353 37 C/KiB 2 h, DL PBS
VEAR 3 WK, A 100 pl anti-M13 [ HRP ] (1 :
1 000),37 CHEE 2 h, FFRIRGENR, SR 5 A 100 pl
PO LI 2K % ( Tetramethylbenzidine , TMB) 2 €43,
FHR N 15 min, L1 50 wl HRE N 1.96 g/ml iy
H,S0, 2 1k g, FHES AR AN 0D, 18, BH 1/ B 7
KT 2.1, REHIB A FE
1.2.3 3 CrylF &% scFv 9 TiE M kX scFy
(Y ATV P 3R G8 S aliAb 7 vE S 7% SR [ 11 ] 20 BR
17,
1.2.4 IC-ELISA ¥l 75 ik 649 2 5 B 45 7+ o 4
HUBEbR M, BFL A 100 l L CBS B HY Cryl F 3
(2.5 pg/ml) RGPS, BER 3 RJE, IMA
200 wl 3% () MPBS ¥ ¥,37 C/KBEA 2 h, K
VEMR, FEALA B 50 wl Y K 2.0 pg/ml B A ¥

PE scFyv A1 50 pl ¥R 10 ng/ml, 50 ng/ml, 100
ng/ml 200 ng/ml 400 ng/ml 600 ng/ml 800 ng/ml
() Cryl F 82 AR A ,37 C/KIE 2 h, YEHOmA
100 ! anti-His[ HRP] (1 :1000),37 C/K¥A 2 h,
VAR A VO HA JEEI5E R Bl &b £ 9, I S 15 min, 24
BB, I OD,g , Lh Cryl F 32 e 3 AR bR, LA
TR R AR HEST Cryl F 22 Z 9 IC-ELISA 463
Tk B Cryl F #2254 : CrylC Cryl B,
CrylAb Cryl Ac YE 52 -4l 4, M g 58 S g 48
(CR) '™ PPz T bS5

1.2.5 AAewBGXE BCEKRMET B B0k , i 100
H 5 FRECL g AR 4 ml 345 23 4%, Bl I
A CrylF 83, F 4IRS, i ok B 43 33l 2 10
ng/g.100 ng/g 500 ng/g. FFEMA 1 ml H 2
% (0.10 mol/L fi g ¥ Z¢ #h ¥, pH 9.6, 0.05%
Tween-20) , ZEEIE% 4 h ,9K)55 000 r/min &L 5
min B EVEBAORAFRE . 43 I B3R 3 Sk EE Y
PRI, IR 1 d REASRESIN 3 W, FE S0 3 d, 1
BRI EBER IR Cryl F 2 2 A9 [BCR (R =
K HEL/ BE(E X 100 % ) K A8 S 280 (CV = M A
Wl 2=/ IR ) |

2 ERE55HT

2.1 H#RMESTEEEE scFv WRESHT

Sk 22 o B N TR AR S 2 A AT SR T AR T
ELISA X FARPTIA R 3 46 5 H 07 18 1 R G2 X
PR RREAASE R AT 5 . i 1 PR IR R
PRIENE TR A 1 ELISA {H (0D, ) 5 0.21,55 1 %85
SRV S5 IR BT OD 5, 0. 34,55 2 585 4L 0 1k
JE IR B 0D, H9 0. 82, %5 3 5 & SR I B J5 Ik
WE 0D,y R 1,50, S5RFKW, 45 3 485 H ik
Je , 0T R S 1 R RS B A AR S, T T
CrylF # % scFv vk,
2.2 PEMETIER) ELISA PCR EilFLE

255 3 AR T, BEAL PRI A A B v R A T
PAE I T AR ELISA %52, DL FH MR/ BRI AE ( P/
N)YKF 2.1 MBHMEAR e, 25 5005 11 4> PH B
vakE (K 2), &8 51 (LMB3 . 5'-CAGGAAA-
CAGCTATGAC-3"; pHEN: 5'-CTATGCGGCCCCAT-
TCA-3") #4T PCR %55 (1 3) , 11 AN FHPE SR e Yy
T 935 bp K/INMWH BYFEE S, BEHLHL Al G9
BE: PR TE B B AP R T DNA I (8 4) , 4 NCBI [



IRTHIAE U Cryl F 3R SPEETR A7 K020 0 T 1169

1.80F 1200
1.60 | M
140 1.00
g 120 QE 0.80F
Q 1.00 3 L
S .o 0.60
0.60 0.40F
040 .
049 0.20
0 O “HI Al A4 o7 9 A6 CI_G9 El EI2 GO
i 3k 46 50 FE 1 B8 v b

2 ELISA fHiEFAME ST

Fig.2 ELISA for screening positive monoclones

E1 3RHBENSEEEEERESTER
Fig.1 Immunoassay of polyclonal phage after three rounds of

binding

M CK Hl Al A4 H7 H9 A6 CI G9 El EI2GIl0

. 2 000 bp
RFSHT, 39 EAT 3 A 5¢ B i) T 7T ZE X (H-CDRI
H-CDR2 \H-CDR3) B8 FI4X (L-CDR1 I-CDR2, ' 720

L-CDR3) , & 1 k8 #2552 8]/ Link 531, i LA 500 bp
N NIEAIY scFo B2, HL FG9 1Y scFv 25 4, 300 bp
B FFANAE L-CDR1 X AFFE 2 R LRI 5,

AT HE KT L-CDR1 X 7] A 52 B2 W scFv 3 JE 25 M :DNA marker; CK:E. coli TG1; HI ~G10: FHPETERE

BrE R SRR 3 1 ATRIERER POR S
Fig.3 PCR identification of 11 positive clones

H-CDR1
H1. MKYLLPTAAAGLLLLAAQPAMAEVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVR 60
G9. MKYLLPTAAAGLLLLAAQPAMAEVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVR 60
stk kR Rk R s Rk Rk R R s R s R R R s R s R R R R s R sk R sk o
H-CDR2 -
H1. QAPGKGLEWVSTIANNGGATGYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK 120
G9. QAPGKGLEWVSTIANNGGATGYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK 120

st e ot otk st s s ok ot ek ks s s ol ek sk ks s s sk s ol stk stk st s s ok ot stk ksl s s ok sl ok sk sk sk s ol ok R R Rk sk sk sk ok

H-CDR3- eeeeee- Link------ ---
H1. SGAYFDYWGQGTLVTVSSGGGGSGGGGSGGGGSTDIQMTQSPSSLSASVGDRVTITSRAL 180
G9. SGAYFDYWGQGTLVTVSSGGGGSGGGGSGGGGSTDIQMTQSPSSLSASVGDRVTITCRAS 180
SRRk R R R R R R R R R K R kR
L-CDRI - - L-CDR2
H1. OSISSYLNWYQQKPGKAPKLLIYSASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATY 240
G9. OSISSYLNWY QQKPGKAPKLLIYSASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATY 240
ok R R R KRRk ook kR R R R K R
L-CDR3 His-tag
H1. YCOQAAAYPSTFGQRTNVEIKRAAAHHHHHHGAAEQKLISEEDLNGAASTP 291
G9. YCOQAAAYPSTFGQGTKVEIKRAAAHHHHHHGAAEQKLISEEDLNGAASTP 291

RHRFRE FERE AT A8 XA Link P31,
E4 H1,.GY FAMEAEEE scFv HEEBEFTI

Fig.4 The amino acid sequences of positive recombinant phage scFv of H1 and G9
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2.3 scFv AR MERIE

B GO PHVEWE FE K scFv 3 i 18 8 e iy =
AR E. coli HB2151 it A7 ] Pk R Gk W gk
i35 1B W anti-His-Tag 3 12 H1 A 401k, >R
JHSDS-PAGEHL Jk £l H iy H1 v, an &l 5 Jr
7N, 38 5 A 6 e (50 mmol/L 100 mmol/L 200
mmol/L 400 mmol/L 500 mmol/L) [ K Mk & i 2%
PPRHEAT B BE VI, b U TR A A 1 B R A R
i ok, H B & F B3R 15 4 fk, & J5 1E 400
mmol/ L K M 6 I % b i (VKB 4) U 4R R TR
AL scky AT, EAE 1 ml, &5 408
JCREETHINAS H A BT B 256 pwg/ml, Hi UL
YEHAHL Cryl F B R 1 scFv(G9) 7E E. coli HB2151
Hh B ATV R A AR AT T, T HEAT R — 25 0 1
TE R AT S o AT

8.0x10*
5.8x10*

4.6x10*

3.0x10*
2.5%10*

1.5x10*

M :Marker;1 ~5: 3% % 50 mmol/L 100 mmol/L 200 mmol/L .
400 mmol/L 500 mmol/ LRI 5 15 22 iR VE B S SR

B 5 scFv &R E S &St 4L 5 i SDS-PAGE F ik
Fig.5 SDS-PAGE analysis of scFv after elution and purifica-

tion

2.4 IC-ELISA #¥iliXMIE S RAFFIES T

WE 6 B, TR IR scFv(G9) MG
WHTAR , R IC-ELISA 35, &L 50X Cryl F K
M A B0 2, H A MERIH RN Y=
0.099 0x+9.407 0(R*=0.989 2) , H v il
MR (%) ,x K CrylF B REWKE (ng/ml) . T8
A5 30 2 ke W 7k m ke I R BRRE (IC,,) M 5.99
ng/ml, {0  FHE (ICS,) 29 0. 410 pg/ml, £ E
R ML Bl (1C,, ~ ICgy) 9 0. 107 ~0.713 peg/ml,
Cryl B, CrylC . Cryl Ab F1 Cryl Ac YE K Cryl F B %
B2, AE 8 7 1Y IC-ELISA 32 rf ) 45 A2 XL 1))

Hilia 50 &5 R WK 1 iR, seFv (G9) X CrylC,
Cryl B ¥ HA — € WU BE J1 , 28 S B 343 5]
KE T 20.92 % M 15.59 %, 0 Xf CrylAb,
Cryl Ac 32 R AL T 0. 1% , R0 68 J1 JL-F
A LLZ W

90
80
70
60
50
40
30
20
10&
0

I (%)

T T T T T T T 1

1 1 1 1 1 1 |

1
100 200 300 400 500 600 700 800

Cryl F# Z K & (ng/ml)

6 IC-ELISA %#&ill CrylF SHE ARSI thk
Fig. 6 Standard inhibition curve for CrylF toxin by IC-ELISA

#1 CrylF SE2XUYHLX KK

Table 1 Cross reactivity between scFv and CrylF toxin analogous

itz I v e 2SR S
(pg/ml) (%)
CrylF 0.41 100. 00
CrylC 1.96 20.92
CrylB 2.63 15.59
Cryl Ab >5 000 <0.10
Cryl Ac >8 000 <0.10

2.5 CrylF S&EEXKFHERE UL

IR EE T scFv(G9) A IC-ELISA A&k ity 52
P, BRATIEZ T R R VE I (IC,, ~ ICy) N,
A3 5I8T 500 ng/g.100 ng/g .10 ng/g 3 4> CrylF £
BV TR s m oS, 25583k 2
Fias, 3 AR B B P9 IR Ry 85.43% ~
94.71% ,AEEZKUN 6.43% ~9. 13% ; L [a] Al %
H 82.26% ~ 91.61% , & 5 R E KN 7.99% ~
9.00% . At PN FH a1 IE 270 f SR A6 1 S 1k
G R EK

3 1F i

Tomlinson T W B (4T 14 22 38 3K 24K pIT2 2 i
L2 ARG TR (AR A 325 17 Ok 1) — i s TRTRE, 7E 22 S B AV
5 oM EA TGS X Z 04 1 4 His-tag JT5) FIBEH
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£2 FEAKH CrylF FHEH IC-ELISA #&iflliE#t ) HE BB R MBI RNE R R

Table 2 Recoveries and coefficients of variation of intra- and inter-assays for detection of CrylF toxin by IC-ELISA in corn

T HEA k]
(ng/g) I ic % (% ) AR % ) Il (% ) ASRRR(%)
500 89.69+5.77 6.43 84.99+7.65 9.00
100 85.43+6.57 7.69 82.26+6.79 8.25
10 94.71+8.65 9.13 91.61+7.32 7.99

L AEEW T (UAG) . 44T scFo 3 B9 W5 5 kL
FESRHA S AN 6 FE A 15 E (E. coli TG1) H 3R
I, UAG B3 W 8 AR, scbv 5 g & (1 &
FlLA, 7 Bl TR R B RO 2 e R T T
PR A 58 36 1 B 3R Y Rl 65 T2 X9 seFv X #54
sclFv PR ) I TRV 7 Al 3% 30 58 A8 ] 1 3 (K.
coli HB2151) H i}, UAG W %% 9P 352 & 1k % 1%
T, scFv 2 1k F His-tag, JE B 0T 3 PE 19 scFv-His-
tag 2K [T, IR WA WA B AN Y AR R 5T OE & A
JH Tomlinson T W B AA470 14 J28 (13X > 45 5, 26 AT
i e B A Cryl F 8 3R 25 & 0 Vi e 7 B W5 18
& scFv, SR J5 il i 1 BB T 20 (H E. coli TG
Bl E. coli HB2151) | B 205 JE 7% R B W 1 44
scFv 5% 0 i 7T i 1 2 3K 1) scFv-His-tag & 111 T,
JE3l i His A5 28 2547 200k Ui £ R a] 2 05 1 I
TRk T IR TR A 3R 5K I i i i 2
BAR LT B Z S M W BB R, KK
T AR scFv 2 FHRMECR . LLATEE scFv(G9)
SR W HE AR HE N7 B9 IC-ELISA ¥E K6 W R & R
(ICy) N 5.99 ng/ml, LLEGN AL A9 FE B JL R 7 K
ELISA R85 & (1C,, 4 0.5 ng/ml) ™ iy R 6
BEAR 10 £5 . B BERA, W00 19 scFv Bt 45 &
WG PE S B S BEBUR | 2 s B BRI A —
BB A3, A6 5 B0 50wl DL ECR R TR Y 3R
KRG (B AR ) R I o5 A ) B ek
WA (G PCR VO g AR R
) b2 scFv 1Y RIS M, DLk 20
JIT s REE R R . B R R A TR R
U XF 4 (Cryl B, Cryl C . Cryl Ab Cryl Ac) /b, 3f
ANHEA UL B scFv (G9) & % B A T 3% 1 il g

T3, JE AT LY R T2 U Bl 2 (I : Cryl Aa
CrylD | CrylE | Cry2Aa, Cry2Ab, Cry3A | Cry3A
Cry34/Cry35 55 ) #4738 LA A5, IF PR
B, N sebv BT 15 RO A I ol it 4 145
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