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Abstract

The insecticidal crystal proteins encoded by cry1Ab gene of Bacillus thuringiensis have been
widely used both as biopesticides and induce transgenic plants. The objectives of this study was to
produce an antibody specific for Cry1Ab by using recombinant DNA technology for producing antigen
and developing GM crop diagnostic method. The cry1Ab gene was cloned and sequenced from the
genome of transgenic maize MON 810 by polymerase chain reaction.The open reading frame of
cry1Ab gene consisted of 2,459 base pairs. DNA sequencing results confirmed that there was no error
or unwanted mutation. The recombinant Cry1ab protein (r-Cry1ab) was used as an immunogen for
injections into rabbits to produce polyclonal antibody. The results showed that they have high
specificity against r-Cry1Ab. Single chain variable fragment (scFv) from naive mouse library was
selected using indirect enzyme linked immunosorbent assay (indirect ELISA). Following selection of
the phage antibody library, 30 clones of phage showed specific binding activity against transgenic
maize containing Cry1Ab. Sandwich ELISA used for the detection of Cry1Ab in transgenic maize.
Phage-2G3 was used as a capture antibody and antiserum # 6 as a detecting antibody. The
absorbances of Cry1Ab in transgenic and normal maize were 1.432 and 0.491, respectively. An
immunochromatographic strip (ICS) was developed for the detection of Cry1Ab. The colloidal gold-

labeled scFv2G3 was coated onto a conjugate release pad. The scFv2G3 coated the test line. The
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ICS was capable of specifically detecting Cry1Ab in transgenic maize. There is no cross reaction with

normal maize and buffer.

Keywords: GM crop, immunochromatographic strip (ICS), ELISA, cry1Ab, scFv
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Figure 1 Schematic of the immunochromatographic strip. (Srihunsa, 2008)
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—.—-—-t—r-Cry‘lAb
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Figure 2 Expression of r-cry1Ab gene in E. coli (BL21) cell (A) Gel Electrophoresis of the PCR

product.The arrow separately indicates the molecular weight of r-cry1Ab gene. (B) SDS-

PAGE analysis of the r-Cry1Ab protein expression. Lane M: Protein marker. Lane 1: BL21

bacteria without IPTG induction. Lane 2: BL21 expressing pEcry1Ab bacteria without IPTG

induction; Lane 3: BL21 expressing pEcry1Ab bacteria induced by 3 mM IPTG for 4 h.



140 Saouiuuurilyséu Cryidb

I 47 Uyl 2 wgpmau-Fomay 2559

2. INYWNFASINYES

2. n1InanInalaanoananfuanaa
r-Cry1Ab (LaWATIN)
1 r-Cry1Ab ﬁ@ﬂi:ﬁum:@hﬂﬁuﬁf New
Zealand White Lﬁmﬁamnnﬁ'ﬂmﬁwmu 14
& o A A = ' & J
a%9 WRaannu le luwidazats NTuanazna
WiaLRoauadtNaAURIWLE (LoWATINAS)
& a = vad | .

AT bataasvasnanduadlayldis indirect
ELISA wazld r-Cry1Ab anuwdndu 15 lulas-
nsudaNadfey tulandiaw mnualwanin
UInezaaIldn 0.D. 405 ¥1nNnIn Negative
¥ . e A

control 2 1AW b wuIlataasuasnandayun
Aulalugladn 1 uaz 2 dalaaasivinnu
6,400 §Ua1%N 4 - 7 Jalareasivinny 25,600
AN 8 - 10 Helataasanadrinnu 12,800

Rrmibanszgudin  r-Cry1Ab  8nasslu

0.0, 450 nm

"

(Agdia)

Fandi 10 wu luglendian 11-14 Hlawass
Rndwdln 25,600 mmfumaaumsﬁﬁﬂﬁ-
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=
E ]
38
3
x.8 i
i.8

Cryilab r-Cryi1ab

E. Coli coating
BLZ21 Buffer

Figure 3 The antigenicity of the r-Cry1Ab was confirmed by ELISA using anti-cry1Ab monoclonal

antibody (Agdia)
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1.5

0D 405 nm

0.5

rCry 1 Ab

com+rCryd Ab

B ASHS

ASHT4

.

Cuim

Figure 4 ELISA reactivities of antiserum#6 and antiserum#14 againstr-Cry1Abr-Cry1Ab withcorn

sapand corn sap (negative control).
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Figure 5 (A)Test results of CG-scFv2G3 movement in 5 types of buffers; 1x TBS, pH 7.4 (buffer 1),

BIOREBA general extraction buffer, pH 7.4 (buffer 2), Agdia extraction buffer, pH7.4 (buffer 3),

ADGEN extraction buffer, pH 7.4 (buffer 4), ez DOA extraction buffer2 , pH 8.6 (buffer 5)

(B) Test results of the detection of Bt corn using immunochromatographic strip.
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Table1 Test results of the detection of Bt corn using Phage ELISA

0.D.405 0.D.405
Phage-scFv S/N ratio Phage-scFv S/N ratio
Bt corn comn Bt corn com
Phage-2G3 0.559 0. 156 3.58 Phage-3E6 0.796 0.473 1.68
Phage-4B3 0.441 0.142 3.11 Phage-6H8 0.694 0.392 1.66
Phage-2B8 0.683 0.244 2.80 Phage-1A2 0.535 0.324 1.65
Phage-1F11 0.899 0.337 2.67 Phage-2G1 0.405 0.246 1.64
Phage-2F3 0.386 0.156 247 Phage-6H7 0.583 0.357 1.63
Phage-2D8 0.429 0.199 2.16 Phage-6H10 0.612 0.387 1.58
Phage-3B10 0.566 0.282 2.01 Phage-1G1 0.342 0.240 1.42
Phage-4H11 0.803 0.406 1.98 Phage-4H5 0.483 0.342 1.41
Phage-1B3 0.642 0.326 1.97 Phage-3H9 0.370 0.263 1.40
Phage-3C11 0.791 0.402 1.97 Phage-1B2 0.652 0.481 1.36
Phage-6C3 0.586 0.298 1.97 Phage-1G2 0.959 0.714 1.34
Phage-1H11 0.708 0.361 1.96 Phage-5F10 0.636 0.493 1.29
Phage-1B7 0.495 0.261 1.90 Phage-6B3 0.754 0.586 1.29
Phage-1B12 0.408 0.231 1.76 Phage-2H5 0.326 0.190 1.16
Phage-1B2 0.486 0.279 1.74 Phage-2H1 0.306 0.265 1.15
S/N ratio (signal-to-noise ratio) = 0.D.405 of Bt corn /0.D.405 of corn
Table 2 Test results of the detection of Bt corn using sandwich ELISA
0.D.405
Phage-scFv S/N ratio
Bt corn corn
Phage-2G3 1.432 0.491 2.91
Phage-2B8 0.552 0.288 1.92
Phage-4B3 0.434 0.262 1.65
Phage-2D8 0.469 0.320 1.47
Phage-1F11 0.608 0.423 1.44

S/N ratio = 0.D.405 of Bt corn /0.D.405 of corn
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Table 3 Comparison of the flow time of CG-scFv2G3 movement in each buffers

. . /2
p Visual appearance of line

Sample buffer Flow time (sec)
Control line Test line
Buffer 1 147 - -
Buffer 2 52 v v
Buffer 3 49 v -
Buffer 4 54 v v
Buffer 5 53 - -

/1 average flow time of CG-scFv2G3 movement.

12 (v) indicates the present of control line or test line.(-) = indicates the absent of control line or test

line..
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