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Abstract: Cryl proteins were mutated from Bacillus thuringiensis by protein rational design, a mutant CryFLIa
was gained that contains the selected domains from different Cryls. The maize gene codon—optimized cryFLIa was
induced into maize with the agrobacterium—mediated transformation. PCR and RT-PCR assessment were performed
to 3 self—generations, exhibiting that the cryFLIa was integrated into the maize genome with stable expression. The
cryFLIa expressed in various parts of the transgenic maize throughout life cycle leaves with the highest occurring
during grain filling stage. Insect resistance assessment in both laboratory and the field showed that the ¢ryFLla trans-
genic maize resisted to the Asian corn borer Ostrinia furnacalis. The results suggested that rational protein engineer-
ing produced Cry protein of expected functionality, and the mutant cryFLIa possesses potential in insect—resistant
maize biotech breeding.
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Fig.1 Rational protein engineering and the mutants’ genetic codon alignment



2.4 cryFLlaEEEHERERPHRIE

6 1Y) T PHAE TG Cry 8 RE P AR HE N R Q) ST R I REEAN 31

Hind 1NN
2
1

LB

I—( Tp | Ba | m':><:xp55;

e Tosp NEAET s Bar RN EPTESL N SAS X s TEV MIESR T3 P35 NAEABSEAE 5 1 (CaM V)35s 3 3l 1 ubi N T Kz REHEERN S
BF s eryFLIa N eryFLIa B2 R 4l X 5 Nos A BRAGHR A i1k 1o

B

Keok1
0

ZmUBi > onFlla | Ne:
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35s promoter; ubi, corn ubiquitin protein gene promoter; cryFLla, cryFLIa gene encoding area; Nos, rouge alkali synthetase terminator.
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Note: A cryFLIa maize PCR detection, M: DL-2000 Marker; 1: positive control(pTF101.1-ubi-FLIa plasmid); 2: negative control(non—transgenic
maize); 3: blank control(water); 4, 5: T, generation of the transgenic plant; 3, 4: T, generation of the transgenic plant; 5, 6: T5 generation of
the transgenic plant. B. Southern blot, M: DL-15000 Marker; 1: positive control(pTF101.1-ubi—FLIa plasmid); 2, 3, 4: negative control(T,

T,, Ts non—transgenic plants respectively); 5: T generation of cryFLIa maize; 6: T, generation of cryFLIa maize; 7: T generation of cryFLIa
maize.
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Fig.3  Assessment for genetic stability
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Note: A. RT-PCR results of the transgenic plant (leaves). A1. RT-PCR amplification of the reference gene GAPDH, M: DL-2000 Marker; 1: posi-
tive control (Ts transgenic maize genome); 2: blank control (water); 3: negative control (non—transgenic plant); 4: T5 generation of the trans-
genic plant. A2 PCR amplification of cryFLIa gene, M: DL-2000 Marker; 1: positive control (recombinant plasmid); 2: negative control
(non—transgenic plant); 3: blank control (water). 4: T; generation of the transgenic plant. B. The ELISA results of the T; generation transgen-

ic plant at different developmental stages.
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Fig.4 The expression of cryFLIa gene in maize
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Note: A. Non-transgenic maize leaves at 0 day of insect feeding; B. Non—transgenic maize leaves at 5 day of insect feeding; C. Transgenic maize

leaves at O day of insect feeding; D. Transgenic maize leaves at 5 day of insect feeding
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Fig.5 The insect mortality assay of the transgenic maize leaves
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Table 1 The percentage cumulative mortality of

the leaf—fed Asian maize borer %
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Note: The data were mean + SE. The same below.
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Table 2 The damage status of the cryFLIa transgenic maize
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et HAEME 3.88£0.21a 990+0.63b  0.56+0.07a

AR/ NG FREFRIR0.05 K E25 83 .
Note: Different lowercase letters indicated significant difference at

0.05 level.
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