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Abstract:  In order to reduce the cost of immunoassay of Bacillus thuringiensis Cry2A toxin and develop a cheap and
toxin-free ELISA kit, an anti-idiotypic single-chain variable fragment (scFv) library of Cry2A toxin was designed and con-
structed by immunization with the whole molecule of rabbit polyclonal antibody and phage display. Rabbit polyclonal anti-
body against Cry2A toxin was purified by protein A and used as immunogen for the female Balb/c mice. The titer and the

component of anti-idiotypic antibodies in mice antiserum were determined by ELISA under the optimized concentration of

coating antigens. Then the best mouse was chosen to

I fs HEA.2017-11-09 extract total RNA, and the first strand of cDNA was

EETA : 5 AR IR HE AT (31630061) s TLIR AT #E 2% synthesized by RT-PCR. The VH, Vk genes of mice and
J&I H (BE2017706) ; VT34 AL BH% A £ TR 4 01 H
[CX(17)3018] ;e BUR ML W H [ TG (16)-031] ;5
LA BRI EE4: T H (BK20181247)

EEB X BE(1980-) , LRGN, L, Wi+, BIFFE 5L, R2

linker fragments were amplified by PCR with designed
primers, and the single chain antibody gene was spliced by

SOE-PCR. The SOE-PCR product and the plIT2 vector

R TS U W AR B R B R BF 8. (Tel) 025- were digested by restriction enzymes and linked together,
84390401 ; ( E-mail ) zeranol@ 163.com then were electroporated into competent E. coli. TG1. The

BIUEE XIBEE:, (Tel)025-84390401 ; (E-mail) jaasliu@ jaas.ac.cn binding ability of library with the immunogen was deter-
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mined by polyclonal phage ELISA. The results showed that the titers of immunized mouse antiserum were between 1 : 1.6x

10% and 1 : 6.4x10°. The antiserum could also produce 17.6% inhibition on the binding of Cry2A with its rabbit polyclonal

antibodies, and that proved the existence of Ab2f3 and Ab2y type anti-idiotypic antibodies. And eventually an anti-idiotypic

scFv library was built with the capacity of 1.2X107. The ratio of signal to background of library with immunogen was 6.04.
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BRAT, BB IRSE i) OB AN SE 44A 0] | Y Rk
SR (TMB) W9 H 36 15 Sigma A, 6~ 8 J& & HE2E
BALB/c Z/NERIE A 47 M K LA BE =05 Pl
Cry2A R BRI H £ Envirologix /4 A, TR-
Izol 4 | & & Thermo Fisher 2% 7], SuperScript™ Il
RFNEM A = Invitrogen INTF), T4 DNA %35 |
Bl 1k P DD Neo T 1 Not T %l Bl Wk B 14 M13KO7
) B 2 [E NEB /3 A, 2xtaq PCR master mix F12xpfu
PCR master mix 735! F 7 [ DBI 23 5 A ZR A= 9
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TG1 W % [E Source Bioscience R/ Fl, HRP 5
LAY BT IgG A HRP ARIC A EHTAR 1eG W H 32
[ KPL 227, DNA B [0 Wi ialf] & PCR 7™ 44l
iR & 96 FLEE AR B I F 55 [ Corning 2w, 1
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2R HiTrap Protein A HP Uﬁ%%,’l@;’;gﬁ% H
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1.3 ek

PA Protein A #:24040LAY Cry2A B2 sa [ HUIARAE
R e, e 3 H 6~ 8 JE IR HENE Balb/e /N,
BoIEHT 1 JRR TR . BRI IT .|
ek A H 100 pe/mlH 50 mmol/L pH7. 4 A iR
LG 0P (PBS) itk i S i 5 SRR AR IR 58 A
FITEFN , LA B B K G548 J5 HEATIE I E ST, 14 d
S MRV SR 2 ) i I 5 S AR 5 4 i TR AR R TR
BRI HAT IR GRE , HSS R 14 d R gsE 1
W, i 4 W, S 2 WOmas s I 4G, &K
BT 7 d, W R I, & BB g, T o
e
1.4 S#HFEITERERNL FILFERN KRR
P A SR E

FH A $%AE T2 4 ELISA 300 1k A 490 D v i -
FE/NRPUIE RN, BAAPERIN . (1) k. H 50
mmol/L pH9. 6 [k IR £ 2% il (CBS) X Cry2A %
ZPUMLTE N 100 F5FF 46 47 5 5 FR, 4L 100 i
A 96 fLAEGHR AR, 4 CHaL B, (2)FH. &
0.05% Tween 20 ) PBS 2& M1 ( PBST) ¥EAR 3 K
J5 AL 200 pl B A PBS WM 2 % NS W K
(MPBS) ,37 CHFE 1 h, (3) . PBST Ptk 3 X
Je KB i —UCR LA B Y 15 BT L 3 A0 1 (1)
B , H PBS #4810 000175, L 100 wl Jii A
BEFRAL,37 CHFE 1 h, (4) INBEER — 30 PBST Ptk
3 Wa , BEFL 100 wl i AS 0004% PBS i B HRP
FRICHFEPLR 1gG,37 CHEE 1 h, (5) . PBST
Vet 3 A, L 100 wl I A BEREL A4 (100
pl 10 mg/ml— F AR A 1 TMB i 25wl 0. 65%
H,0,%7F 9. 875 ml 100 mmol/L pH 5. 5 HFFEEIRZE
M) ,37 °C A5 15 min, (6) 21k - 454l 50 ul
JA 2 mol/L H,S0, , HE§FR{AE 450 nm T 132
B, /INERT I I S80I 5 AE LAk R B vk B
17, BARBRAE R A s, ARG R T BAPE
FL 2. 1 A5 B  BRT I0L 37 19 o KRR R A B E s

R4 35 4 ELISA 3500 % BT i v Hhpo
FeRUA oy, HARERAE R R A i (B LT
PAER AN (1) 8 2 pg/ml Cry2A B R
BEEERR AR, (2) InFE . BEFLINA 50 pl 250~ 16 0001
PBS iR i 5 — UOCR MAS 28 15 Rt yg 5
50 wl 10 000f5H B4 Cry2 A LI , 5 4h LA
FERGREASEL Y B PE VS 5 Cry2A SR ZPTIMIE TR

A NEAAMERT R, (3) ZH0. IIAS 0001 PBS Hi
FErY HRP ARICHY FHUAR 1gG. HA ELISA 5 B[R]
BRI

1.5 Rk VH i1 Vic ERE B3 18 H5HE

1 5/ INERPL AL FE 5 B , 2 B] TRIzol 127
VLA BHEIUE RNA, PR SuperSeript™ MHaUH £
¥ RNA 5% 5% ) cDNA % —4%, =% Clackson'™
25 Orlandi 25 (ARGE , B2 VH A Ve §7 36514
(#F 1), Lk cDNA 5 — 55 JBiHk, H VHIBACK-
Necol il VHIFOR-2 A 5| ¥ ¢ 8 VH £ A, L)
VK2BACK #I VK4FOR-Not I ( Vk4FORI1-Not I,
Vk4FOR2-Not I, Vk4FOR3-Not I, Vk4FOR4-Not 1 45
LB E) AT Y3 Vi LD, [N AR & #E 1xPFU
PCR master mix T 3:47, Linker W L) pSW2scDI. 3 F&
R AR, LINKBACK F1 LINKFOR N 5|47, 1xPFU
PCR master mix F'HEF79 3 . PCR S 854348 94
°C 5 min;94 C 45,55 °C 45 5,72 °C 1 min,30 MF
¥,72 °C 10 min, P EE T T — 2 scky
B P,

2% Pasello 2505 15" YEAT seFv LR PEEE
HAR R HEEEE IR ) VH Vi F Linker 22 PRRG )5, 1E
I1xtaq PCR master mix &, #4715 — 4 SOE-
PCR,PCR W 2144 94 °C 1 min,65 °C 1 min,72
°C 1 min,30 MEI,72 C 7 min, F—LPHE"Y)
HTEH KM REL 00055, A A 5149 VHIBACK-
Ncol Fil Vk4FOR1-Notl f*1xtaq PCR master mix {4
%, PCR &1F&E M 94 °C 40 5,55 °C 405,72 °C 2
min, 5 MEFR ;94 C 40 5,50 °C 40 5,72 °C 2 min,5
AMIEFR ;94 °C 40 5,45 °C 40 5,72 °C 2 min,5 ME
1,94 °C 40 5,40 °C 40 5,72 °C 2 min, 15 MEH ;72
C 7 min, YIRS T BED]

1.6 Cry2A SEHMFEBEREENEE

SR 1 pg B R4tk i) SOE-PCR 74 ) 1
pg A BSA BREEHUIASE A pIT2 ks, 5k H Not 1
H1 Noc T XUV, 37 °C BV B, 80 °C K& 10
min, BT BRI ] T4 3450 16 C 5T,
65 °C K% 10 min, PCR F=#)afifb i & aifh, 2Bk
AL N G v b R B By, PO TR K
#H . 50 wl TG HRIRAZER 2 wl 4hifb)5 (1%
BL) , AT HLE R 1.25 kV, I Biorad HLFGALIEATHL
B BEEFEIPGEIIA 1 ml SOC K5 735E 37 °C, 100
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v/ minZ GRS 1 h, WOE Y7685 135 R\ TR
i1 REH 1 %R 100 peg/ml A EHFHERL
TYE AR (TYE-AG) , i B 32 W 5 A 10 Bt TYE-
AG FHR,37 CHIE R R . K H X BEWIR A
WA T EPUR RS . DU 3 Sl B
WRIR 5% De Wildt 2 H99RIE >,

F1 BT RHEREEGZNOSI MR linker HHF 3

Table 1 Sequence of the PCR primers and template of linker for

the construction of single-chain variable fragment ( scFv)

library

JF51(5'—3")

Vk Vk2BACK GACATTGAGCTCACCCAGTCCA
Vk4FOR1-Not I GAGTCATTCTGCGGCCGCCCGTTTGATTTC
CAGCTTGGTGCC

Vk4FOR2-Not I  GAGTCATTCTGCGGCCGCCCGTTTTATTTC
CAGCTTGGTCCC

Vk4FOR3-Not I  GAGTCATTCTGCGGCCGCCCGTTTTATTTC
CAGCTTGGTCCC

Vk4FOR4-Not I  GAGTCATTCTGCGGCCGCCCGTTTCAGCTC
CAGCTTGGTCC

VH VHIBACK-Neco I GTCCTCGCAACTGCGGCCCAGCCGGCCATG
GCCCAGGTSMARCTGCAGSAGTCWGG

VHIFOR-2 TGAGGAGACGGTGACCGTGGTCCCTTGCC

CcC

TGGAGACTGGGTGAGCTCAATGTCAGAACCA
CCACCACCGGAGCCGCCGCCGCCAGAACC
ACCACCACCTGAGGAGACGGTGACCGTGGT
cce

GGGACCACGGTCACCGTCTCCTCA

Linker pSW2scD1.3

LINKBACK

LINKFOR TGGAGACTGGGTGAGCTCAATGTC
TR Zk 7 % o W U) iz 5, pSW2seD1. 3 BLBR T i R 3 2 9 5
VHIFOR-2 & Vk2BACK fE & X 3%, S 03 ¢/C,M 18t% A/C,R
R A/G,WHRE AT,
1.7 SREEREE ELISA

K H CBS Ml i B9 10 pe/ml Cry2A 4fifk
G2 U REBUAR B R R 5T 6 Wk B 1 IO B 0%y DA g AL
100 wl N ABGFRAR ,4 CHPEER, K H PBST Ytk
3 W, AL 200 pl MIA 2 % MPBS, =R 2 h,
PBST et 3 YU, 441 100 wl B A Cry2A Hiidi 4
T BB AR PR v R B R PR 73 A Cry2A 24k
2 L REDUIAR KB RE WA AL B AL, Rl RE AR i ok 42
T 108 1 A JE Tomlinson T J7E K& 52 W B ARV 4 BA P o
MM A 1 h, PBST ¥k 3 WK, BEFL 100 wl Jin
A 5000 1% PBS Fi R HRP FRic 94T M13 B4y, %
BFE 1 h, HaRELEEE L 1.4 i) ELISA
FAE . 2L Cry2 A PUplRe Y B BT A4 2 AT Tomlison
1 PESrBITE Cry2A glifbf 2 se REHT AR R AR U4 6

WAL WA A S/ A5 5 el (S/B)
2 ZER50

2.1 Protein A &L Cry2A EERSRERKE
G PRE IR R R R AR A v O o P28 1 B RO )
SUNARZR 22— BR T EakiE A (y BREEE) Z 41,
PTG AR R A A o BREEM B BREE 5
o1, TSI Cry2A R EREPLINGG , BT H
TRA%, IR X e 2 SR SUR Fe 7 Bif N4 &
REJIY Protein A FEXTHL MG AT 1 Malifb, 20d
Protein A 4lifLAUPT Cry2A FER R 2L T BEHTIA) SDS-
PAGE %2 45 3 (B 1) R, 43 il 78 A X 53+ B it
5.5x10*H1 2.6x10° e 4T 2 40 i 2 i THLIR &
it SDS WS PEAC RIS BT filE AR 6 2 ] ) —
FIFFE Y 2 5555 , BERE 1R I 2%y, i fb R
B T T F — 22 0/ NR g il

1 2

24.5x10* [
19:0%10°
13.5x10¢

10.0x10*
8.0x10*

5.8x10¢
4.6x10*

3.2x10*

2.5x10*
2.2x10*

1 B BN 3 T B Marker; 2. #li40J5 B9 Cry2A 2 70 DL
1%,

B1 #Lr Cry2A %R EEMEM SDS-PAGE £

Fig.1 Identification of purified anti-Cry2A rabbit polyclonal

antibodies by SDS-PAGE

22 BHEIERENMKARGRERIMDBZZRMNM
LIRS R E 5> B E

A F A5 T FH ) 50 HRP AR 19 F 90 R
IeG XTI Cry2 A SR Z2H0 IS AF 7R R 1Y 28 SR
S, R A 5 G BRI T R AT, 75 X Cry2A 22
P Ak B AT . AR A R (5] 2)
FW AR TE 100 £5 512 50045 6 B0 BN, LA
PEILE R CIE M 1. 70 ZE47 1Y 15 Sl PO T B
F0.37, N 1.25x 10" £% 2] 1.50% 10° 5 B {9, W%
JEAH T i 4k 5 75 AR K (0.30 LLF) . i
1.25x 10576 B¢ 1 S 8 BRI ¥ v A= 4 3,00 LA -
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AIMOEIE, EPRUERIPE UL R SR By 28 110 R Cry2A REHTILTE/E A ALY
R S E R R B R IE 2R & 508 T I R I S BRI 25 ot

4.5r 4.0r
o
o
g 25F g 2-0’
2 2o0f S Or
S st © stk
1.0r 1.0F
0.5F 0.5F

0 1 1 1 1 J O L L L )

1 2 3 4 5 6 7 35 4.0 45 5.0 55 6.0

PiCry2 AT Z 0 2 PUIL I R R S0t 2 G P28 BT i A3 A A 3 4
—o— G RUE; —< FAMEmE —o— 15/, e 250, = 35URR
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Fig.2 Optimization of the working concentration of coating antigen and determination of the titers of immunized mouse antiserum

AR R TR E T, UMESERTHE S5 VH M Ve EKE M N o fE 2 X 5 4b, 519
Bl 2.1 f531,3 B/ NEPLME M AEL : 1.6x  VHIFOR-2 Fl Vk4FOR-Not 1 439115 VH Fl Vi FEH
10801 : 6.4x10°f5ZH (K 2) . B3 R 1 550 0] BRI H/N0 VH Ve S5 [RRE VH
UM 7E 250 A5 2116 00045 B il A, AT Cry2A ) 55 Al Vi 19 3551 A Neo 1 F1 Not 12 A~
REPIH Cry2A BRI Afm 17.6% W 5. MRS VH W vk RRHAEE)FIH
il T i R Y B B SRS X L A A ] linker B, B0 R A SOE-PCR 3£ 520 3 IR A
ER ., UEEA 1 S5 BN P A S 4l ses B0 BeiEs: , Jf b 2 pIT2 4k,

Cry2A 5RZ YIRS &, 0 Ab2B AlEk Ab2y #Y

VHIBACK-Nco 1 Vi2BACK
BOMBR AT, (A8, H B RE 09 1 5 N B e
W, BRI RNA T Cry2A HAES A bt e _
’ % VHIFOR-2 V«4FOR-Not 1
E‘J*@LO Neol ‘ Not1

251
20
—_ pIT2
S 15
j{ 10[
= sk
qf | i | ! | B4 REPFEHEEERPHED pIT2 A RETEE
0 25 30 33 40 43 Fig.4 Scheme for assembling of scFv genes and cloning into
BT M B A 5 0] 5 pIT2 vector
—a— GRRILE;  —e— PIERIML;
B3SRBS AbZB I Ab2y BIIAS M A VH Vi Al linker JEPA 1) PCR 530252 (1 5A)
Fig.3 Determination of Ab2f3 and Ab2y type anti-idiotypic an- R ,VH FH VK FEH ﬁi}'%j(/ J\E 250 bp 2500 bp
tibodies of immunized mouse antiserum ZIETJ ,linker %{ﬁﬂ: 100 bp %‘F{jﬁ , fﬁi/a\@ﬁ Eﬁ ﬁj\
F RN, K SB s pIT2 #ifAkim it Neo T F1 Not T AL
2.3 Cry2A f B B EHIEENAE RO R 735 bp Ze A BYBEIR ] BSA AR HALGE

K3 Bk w R b A S AT PR 4 (8 iR IR R Bt SOE-PCR J b £ 1Rt AL 25 % (&
4), H5IY VHIBACK-Nco 1 Fll Vk2BACK 435l 5C) M, £ pfu PCR master mix /K & T, scFv 3£ [H
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FP 14 2571 Y5 MBI 3 7F Tag PCR master mix {4
F N, R 00015 H# BRI 1 25 SOE-PCR = ¥I{E
AR, ARAS Y 800 bp A2 A7 Y H A A B i M B 5

L

A B

1 2 3 4 1 23456

2000 bp

1000 b
750 bp
500 bp

250 bp
100 bp

TTTTTTT T O

& Ja ik Tag PCR master mix HI1 0001545 B2 1
PHEFE YN MR, R seFv JEN AT KRB 1
FAF T H T IR 800 bp 2547 H B9 & (8 5D)

1234567 1 2

5000 bp
3000 bp
2000 bp
1 500 bp

1000 bp
800 bp

500 bp
300 bp

C D

A 1 5 DNA 43T Marker,2 .3 .4 43520 VH JER Vi SE] linker 3ER ;B R, 1 4 DNA 43 T8 Marker, 3~6 & pIT2 4K (1) i 4] 7=
W1;C B, 1~3 HTE pfu PCR master mix &R 45 1 25 SOE-PCR $i4% )43 5IF B 10,100 HI1 000F54E MR F T4 2 20 Bf 43 4 2 DNA
4y F1 Marker,5~7 SATE Tag PCR master mix A ZRH5 1 25 SOE-PCR 7=#4> S B 10,100 A1 0005 1E AR T4 2 2%, D B, 1

4 DNA 73 F-1it Marker, 2 EALAAF T REY B/ SOE-PCR 774,

5 Cry2A Fiib4sB S IR E R
Fig.5 Construction of the Cry2A anti-idiotypic scFv library

scFo JE R A pIT2 ARG, B AN &2 &
TG, M BUAREFEZ N 1.2x107, FEHLEEEL T 10
ATERENT PR T 1 A s A LR S 7R 1 A
e A ARSI A (TR BSA BBEHTIRSEIN ) , HiAy
8 ¥ LABHE th AR B B scFo BUBEHTARIE A, &
6 A 1 D EH BENLER I scFv LR DNA g
751 B FL A5 1) B SE R 7 51, A e T B DI A L 51
) .CDR X % linker i/ &, 7E Neo 1 Fll Not 12 /il
VI p (B BREE HUAR L R LA 702 bp, Horp vH A
336 bp, Vk JE[H 321 bp, linker F£[H 45 bp,
24 CryA BB BEEREEN S REERE
ELISA 4#7

Cry2 A P RR Y SRS 4T A P2 205 4 I e TR A KAz
J& L TEREWE R ELISA IEDUARESS Cry2A %
SEREBUAR I RRARSS S he J1 . A5 (B 7) B, 1x107
CFUMMER AT X E Jm 25 5 55 5 s el
(S/B) M 6.04 , AL 15 12 & B Tomlinson 1
FERT S/BAEN 1.33, UiHIRZETHRIEN Cry2A HUAlRY
RURBEHUA EXT e IR A B A G e )1, T —2
FEHT Cry2 A HUMEER ARG TR AR T |

3 17 8

SERCE WL ERAE RN R SR L = R W i)
TGRSR LN 5.0x10* 245 1) Fab B

HEEEAEEH T RRE, X DUk Gk
ook Fe B A Pui , b PR BRIP4 42
o AEJE %0 I T B AR AR S T Y Fn 2l
b, Fab F BEARREAE X PiiR ) AR B K, AL
Je WP B B R 20855 . W 2l fl 2Rk
BB A IRt T BE XS U R Al AR 037 14 23 [+ 42
TR, 55 2 FhOT SR B AR NE y f i
JE TR BIBTAAR T #5207 R U BN T
B LR R /N AR TR SR AR 2 () 2544 1 4k
e (ER IR o do0ec R i e VA 2 N 2 €W LI RS INE IR N
A BRG] T b ) s SRR 50 SR Y
S BT FEE BT 1Y Ok B s p A AR L B A 7E
s 2 3 A P AT LR B L35G £ 0 e AT S s A
VR o LB S Fe R BESS & B ME B IR LA 1Y
T IR T AR R TR,
SRR E R 2 PTG e /N, s s
TEL : 6.4x10° 2247, /N RO S 88 1 24 0O LA, i
L 3 BUALTE X Cry2A TR 5 A £ e ik
A TS 2 A & R, B8 BRI X Cry2A 5%
SEREBUAR IS G fe i 77 A 2 17.6% R FI ] 3 E
BT RUMLTE H A e BB Cry2 A RRIFZ5F 1Y A2
1 Ab2+y BUBURR B P AR 19 A7 7, L B 3 5 3
., FIbZ/NRPUARZERE AT LU T T —4 Cry2A
P R B B A (R
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Nco 1
GCC ATG GCC CAG GTG AAG CTG CAG GAG TCT GGG GCT GAA CTG GCA AAA CCT

A°M A Q VX L Q E S G A E L A K P

777777777777777777777 -~ VHIBACK-Nco |

GGG GCC TCA GTG AAG ATG TCC TGC AAG GCT TCT GGC TAC ACC TTT ACT AGC

G A S V X M S C K A S G Y T F T s

VH CDR-1

TAC TGG ATG CAC TGG GTA AAA CAG AGG CCT GGA CAG GGT CTG GAA TGG ATT

Y WM H W V K Q R P G Q G L E W I
VH CDR-2

GGA TAC ATT AAT CCT AGC ACT GGT TAT ACT GAG TAC AAT CAG AAG TTC AAG

G Y I NP S T G Y T E Y N Q K F K

GAC AAG GCCACATTG ACT GCA GACAAATCC TCC AGC ACA GCC TAC ATG CAA
p XK A T L T A D K S S S T A Y M Q

CTG AGC AGC CTG ACA TCT GAG GAC TCT GCA GTC TAT TAC TGT GCT AAC TGG
L S S L T S E D S A V Y Y C A N W

VHCDR-3 == — = — = — = — = = = = — = — = — = — — — VHIFOR-2

GAC TAC TGG GGC CAA GGG ACC ACG GTC ACC GTC TCC TCA GGT GGT GGT GGT
D Y W G Q G T T VvV T V S S G G G G

Linker

TCT GGC GGC GGC GGC TCC GGT GGT GGT GGT TCT GAC ATT GAG CTC ACC CAG

s G G G G S G G G G S D 1 E L T Q
Vi2QBACK - - — = = = — = — — — —

TCT CCA GCA ATC ATG TCT GCA TCT CCA GGG GAG AAG GTC ACC ATAACC TGC
s P A I M S A S P G E K Vv T I T C

- — - —— Vk CDR-1

AGT GCC AGC TCAAGT GTAAGT TAC ATT CAC TGG TTC CAG CAG AAG CCA GGC
S A S S S v S Y I H W F Q Q K P G

Vk CDR-2
ACT TCT CCC AAA CTC TGG ATT TAT AGC ACATCC AAC CTG GCT TCT GGG GTC
T § p K L wW I Y S T S N L A S G V

CCT GCT CGC TTC AGT GGC AGT GGG TCT GGG ACC TCT TAC TCT CTTACA CTC
P A R F S G S G S G T S Y S L T L

AGC CGA ATG GAG GCT GAG GAT GCT GCC ACT TAT TAC TGC CAG CAAAGG AGT
S R M E A E D A A T Y Y C Q Q R S
Vik CDR-3
ACT TAC CCG CTC ACG TTC GGT ACT GGG ACC AAG CTG GAA ATA AAA CGG GCG
T Y P L T F G T G T K L E I K R A
Not 1 Vik 4FOR-Not] =—— - = = = = = = = = = = = = — — —
GCC GCA CAT CAT CAT CAC CAT CAC
A A H H H H H H

Bl 6 Cry2A fish$sEl BsEHihE R — 1 5 £ DNA R E RN EERF

Fig.6 DNA and amino acid sequences of scFv cloned from Cry2A anti-idiotypic scFv library
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Fig.7 Polyclonal phage ELISA for anti-idiotypic scFv library
of Cry2A toxin
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