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Quantitative detection of Cry3Bb protein in transgenic plants by phage-
displayed peptide

WANG Yun', WU Ai-hua®, LIU Xian-jin®>, XIE Ya-jing, YAN Na', ZHANG Cun-zheng’

(1.College of Horticulture , Jinling Institute of Technology , Nanjing 210038, China; 2.Institute of Food Quality Safety and Detection, Jiangsu Academy of
Agricultural Sciences/Key Laboratory of Control Technology and Standard for Agro-product Safety and Quality , Ministry of Agriculture , Nanjing 210014,
China)

Abstract: This study aimed to develop a quantitative indirect competitive enzyme-linked immunosorbent assay ( IC-
ELISA) for detection of Cry3Bb protein in corn. A Ph.D.-C7C phage display peptide library was used to screen peptides
specifically binding Cry3Bb. An phage clone, BI0( ACTHSPTALCGGG) , showed higher affinity and specificity to Cry3Bb
in vitro compared to other clones. The newly developed ELISA exhibited good stability with the coefficient of variation less
than 5%. In the concentration range of 0.03-29. 95 pg/ml, the linear equation ¥=20. 044x+50. 407 ,R*=0.983 4, was re-
gressed with the detection limit of 0.009 6 pwg/ml. The recoveries of Cry3Bb in corn extract ranged from 92.26% to
101. 22%. The established IC-ELISA provides an effective way to quantitatively detect Cry3Bb protein in corn.

Key words: Cry3Bb toxin; transgenic plant;
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W Bt 2 1100 & K 2 H0Z Rk L2 5 B sl 0 5
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A RE S BRI R, WD A SRR B AT L SR
ARG IR XSG B AT v R BRI A
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HZEARRIREXT Cryl 288 R E A WP
2 JIKAE Br 7 Z A0 7 1t & A5 2408 O

Cry3 2535 2 X0 #5331 B 3 20 R85k 19 By iR 2L
JR g A HEXT T Cry3 25 R AR
B HETF TN 0, ASBIESE ) R AR J s 4
ARGk Cry3Bb R 5 R FKE: , HIZ KB ELISA
R v RSP TIAR , 2 57. Cry3Bb B % 36 4+ ELISA
R J7 vk AR E h #E R R R, S i — 25 A
Ak Bt 33 Z BRI 4 A IR S H J% A6 3K 790 & 14 AR
PR

1 ARSIk

1.1 RFIAA R

Ph.D.-C7C WER R ERIKE Z K Escherichia
coli ER 2738 .-96 ¢ Il J¥ 51 %). 5'-HOCCCTCAT-
AGTTAGCGTAACG-3' T NEB A H] ,HRP-M13 #ii
K [ 35 [E Abcam 23], Cry3Bb 22 I L6
AN T TERR U F & [ Thermo 72 7, i bR AR 1A
T2 Corning 28wl , H A Ak 73X 24 2y 43 7 4t 7™
HH o
1.2 Cry3Bb FH0RKRIIFiE

FESHI Ph.D.-C7C W B R 7w R 2R 50 & i
HF MR, DL BSA ik bR sk 6 flik
WA S IE AR Cry3Bb BER4E A, LI Ta S
VEME 7 AT VR, B 1 VR IR AR 0.1% 19
Tween20 & 10 YR, 56 2 %156 3 52 0.5% 1% Tween20
BUE 20 UK, 5E 4 BRI 25 WK, & 4 VR Y R,
A TR BE T BEAT LR 20 S ER 50, T DNA U7
A T AW E AR N E 5, 519 R-96g 1, H
DNAMAN Fl1 Swiss $5048 2275103475047 .

1.3 EEEHEIRA ELISA &7 %

P50 45 SR AN (] A - oA s R AR T A R A T
4 PEG Zift, ME ik, S8 ] CBS M THRE,
PL 10 wg /ml A8 EEbRAR ,4 C 7, BSA 1E Ry B
PR, Wk H B 2 h, BALABNA 10" PFU BER
RERME 1 h, W¥J5 A HRP-M13 Hifk (1 :
5 000Fi ) 254 1 h, Ve R4 A PR, INAJEY
TMB ﬁ@,(ﬂﬂ%”ﬁj“ﬁﬁ Aysoo
1.4 IC-ELISA #iNFAEMNELRFRES T

K FHBLI R E 0 E Cry3Bb 1 J5e fE 60 1 v B LA
SRR RN R TR e R s X O S
Cry3Bb ¥ B A 9 AL, 4 C 9, MPBS A5,
AIEE SRR S ZIKMIEA Y (H50 wl fwfE
T BEAE B W TR AR BH M SR 5 50wl Cry3Bb FER TR
A1 FEERIGWE N 320 pg/ml, 4 (5EEER R 3L 8
ABEEE) , RIS L BSA B A BAHEXT BE, A HRP 45
ICHT M13, TMB (5 J5 I E A (B, ik 3 RPATH
SR, TH IR, PR i ] R =
(AN HTA o= BT Ause) /MR Ay x100% 53
MLAZEL Y CrylC ., CrylB . CrylAb 1 Jy 35 4+ 417
Yy, 038 A2 SURBE#E (CR) VRN 207 R I L s 5
Pk,
1.5 EBREE MmN

W E S P T KRR T HEAT B0 i A
Cry3Bb # & B AWK FE 53 912 50 ng/g.500 ng/g.
5000 ng/g, 43 3 HLEIN, BEXRWAE 3 W, AN
IR S Cry3Bb #5289 IR ([T = 4
H/PIB(EX 100 % ) MRS RE(CV = XI5
T2/ IEeR)
1.6 HESH

K HI SPSS B T B AL B, >R H Excel #47
i SR A RE A T
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2.1 HRMIRT KMIEE

DL Cry3Bb g 43F , fofi s 17 {43 1fil JEE 7 A Bt AL
ZIKGZ 8545, 85 4 Rk 5 R S v v 415 2 B
BEEED,

MNES 4 5874 BEAILE R 20 A1 B 1R 2R T
FE LB A AU B AR AR Sk o B e JHL ) 5 1] ] — 37
JE AT ELISA ki, ZIA 13 DRERK R i pE S
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Table 1 Selective enrichment of phage peptides against Cry3Bb

dishey AR SRR i

1 1.5x10" 5.5x10* 3.67x1077

2 2.0x10" 3.7%10° 1.85%x107°

3 1.8x10" 2.5x107 1.39x107*

4 1.9x10" 6.9x10% 3.63x1073
25

WA (4,,)

W PO

22 HREZSHOFIISH

P ARAT 1Y 13 > PR 5 R i TR A R A7 A% 1 1R
FEHII e 45580 ,1.3.5.10,12.,13 17,18 1920
SIX 10 AW B R R (0 2 R R Ry 51— B, K
ACIHSPTALCGGG, 1} 2.6.9 5 W 4 14 22 Jik 22 5L
2 e 5 A TRl

kTS

0O Atk

B 1 HEEEEE ELISA £ Cry3Bb IRE & & A
Fig.1 Phage peptides against Cry3Bb detected by ELISA

23 MEMRBEHNESLE
RIS A Z KR By 2.6.9 .10 5 1 TH
WY 1 PR 2 1.0x10" PFU, #4705 409k
WRE BB RGN, 25 (E 2) R ,2.6,10 S ISR A
WY P8 T P A e A 8 M 3 K, (HLJ 2 5 AT
6 5 Wk PR 4% 22 JUK 10 R ' {1 28 P s 8 58 /8, 1T 10 55 ik
PR A IR S (B8 AR I A 2,029 , 28 BHZ M B A X7t
Jir e 5 AR Ak 1 2 1 R R 5 v, BRI, A 10 5 B
Xt G N RN T, 544 o B10,
3.0r
25F
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TORLE (4,)

0 05 7.0 5 2.0
Cry 3Bb AL Bt S i FE 5 4
—o— JifE2; —M— TLfE6, —A— JUFE9; —>— W10
B2 HERERRE ST S KB SRR R R

Fig.2 Detection phage affinity to antigen concentration gradient
by ELISA

2.4 [E#EE4% ELISA M55/

P L 3 4500, Bif 25 Ui 5 Cry3Bb e FE A3 i, 11
Tl O e 1 85K 86. 17% . 1% 07 L 41
e B (1C,,) 9 0.954 0 wg/ml, H 5% A5 I FR
(IC,)) M 0.009 6 wg/ml, £& 46 I Y5 Fl & 0.03~
29.95 pg/ml (Y=20.044x+50. 407 ,R*=0.983 4) .
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Fig.3 Standard inhibition curve for Cry3Bb toxin by IC-
ELISA
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%2 B10 X} CrylAb.CrylB.CrylC I X R M %
Table 2 The cross-reactivity of B10 to Bt toxins

Cry3Bb 0.954 100.0
CrylAb >1 000.000 <0.1
CrylB >1 000.000 <0.1
CrylC >1 000.000 <0.1

2.5 EBREESAIRT

TR A R R i — 2P 58 E T ELISA
R P SRR o R A A B B 2 e S50 FH i) oK
FE AR IR AR B Cry3Bb 8 A, 168 PEAS I 3 Rl
P, 2R3 TS 000 ng/g 500 ng/g 50 ng/g 3 NUERE
FE AR AT 0 R

5N 3 PR, 3 AR AR EE B Y iR
4 95.43% ~99. 15% , "% 5+ ZENHN3.13% ~ 3. 45% ; 41t
) [ 0 R 92.26%~ 101.22%, %5 F R B K
3.70% ~4. 25% , Htt PN R [a] a8 06 45 SR 24 5 2 G
FoE PR S R

F3 EXKW Cry3Bb SEREHFENHKRN
Table 3 Detection of Cry3Bb protein content in spiked samples

\ HEP |

Wk

(ng/g) ~ ZESRREE BCE BERZAK BCE

(%) (%) (%) (%)
5 000 3.13 95.43 3.70 100.33
500 3.24 98.77 3.99 92.26
50 3.45 99.15 4.25 101.22
3 17 8
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