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aa 
B.t. 
Cry3Bhl 
cry3BbJ 
IUPAC-IUB 

kh 
MALDI-TOF 
npt II 

Abbreviations and Definitions 

amino acid 
Bacillus thuringiensis 
Bacillus thuringiensis derived insecticidal protein 
DNA that encodes the Cry3Bhl protein 
International Union of Pure and Applied Chemistry - International Union 
of Biochemistry 
kilohase 
Matrix assisted laser desotption ionization time of flight 
DNA that encodes for the neomycin phosphostransferase n (NPT ll) 
protein 
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a gene encoding a modified Bacillus thuringiensis Cry3Bbl pro 

Cry3Bbl.l1098, is the focus of this report. OtheI') corn even 
Cry3Bbl.l1098 protein as well as a separately modified C 

sequence deduced 
protein sequence 
amino acid subs . 
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Table 1. Amino Acid Diversity ofCry3Bbl Variants. 

Cry3Bb1 Allele 

B.t. strain EG11098 Cry38b1.11098 protein 

B.t. strain EG11231Cry3Bb1.11231 protein 

Com event MON 863 Cry38b1.11 098 
proteinb 

Corn event MON 853 Cry38b1.11231 
proteinb 

A2. 

A2. 

Amino acid substitutions 
relative to wild type Cry3Bb1 protelna 

D165G H231R S311L N313T E317K 

H231R S311L N313T E317K 

D166G H232R S312L N314T E318K Q349R 

H232R S312L N314T E318K 

• wild type Cry3Bbl protein corresponds to GenBank Accession No. M89794. 
b Amino acid positions are shifted upwards by one amino acid relative to the B.t. proteins due to the 
introduction of an alanine at position 2. 

2.0 Background 

A modified gene encoding a variant of the Bacillus thuringiensis (B.t.) Cry3Bb1 protein 
was used to design com event MON 863. A separate but similar cry3Bbl gene variant 
was used to design com event MON 853 (Cavato et al., 1999). Although the Cry3Bb1 
protein produced in com event MON 853 is not the focus of this report, DNA and protein 
sequences are provided for completeness because initial food, feed and environmental 
evaluations were performed using this protein variant. Plants producing these Cry3Bb1 
protein variants are resistant to feeding damage from the coleopteran insect, com 
rootworm. 

The wild type cry3Bbl gene (GenBank Accession No. M89794) was modified initially 
utilizing a B.t. plasmid and expression system (English et ai., 2000). Proteins encoded by 
two modified cry3Bbl genes were observed to have increased bioactivity towards com 
rootworm when expressed in B.t. These were the cry3Bbl.l1098 and cry3Bbl.11231 
genes, contained in B.t. strains EGll098 and EG11231 respectively, which produced the 
corresponding Cry3Bb1.11098 and Cry3Bb1.11231 proteins. The specific modifications 
that yielded these Cry3Bbl protein variants are described in Table 1. The 
Cry3Bb1.11098 protein produced in B.t. strain EGl1098 differs from the wild type 
Cry3Bbl protein by 5 amino acids. The Cry3Bb 1. 11231 protein produced in B.t. strain 
EGl1231 differs from the wild type Cry3Bbl protein by 4 amino acids . 
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protein in corn events MON 852, MON 858, MON 859 MON 862 and 96.040 is 
predicted to contain the same changes because the same cry3Bbl.ll098 gene was 
integrated into the transformation vectors used to create these corn events. Similarly, the 
deduced amino acid sequence of the Cry3Bbl.11231 protein in corn events MON 853, 
MON 854, MON 855 and MON 860 is predicted to contain the same changes because the 
same cry3Bbl.11231 gene was integrated into the transformation vectors used to create 
these corn events. The deduced Cry3Bbl.1l231 protein sequence in com events 
producing the Cry3Bbl.1l231 protein differs from the B.t. produced Cry3Bbl.11231 
protein by 1 amino acid, or 5 amino acids relative to the wild type Cry3Bhl protein. 
These amino acid changes are summarized in Table 3. 

4.0 Characterization of the Cry3Bhl Protein Produced in Corn Event MON 863 

Additional analyses were also performed on the Cry3Bhl protein produced in corn event 
MON 863. Cry3Bbi protein was isolated from grain using immunoafiinity chromatography' 
and analyzed by N-tenninal sequencing. Peptide fragments produced by tryptic digestion 
were analyzed using matrix assisted laser desorption ionization time of flight (MALDI-TOF) 
mass spectrometry (Thoma et al., 2001). Approximately 38% of the entire Cry3Bbi protein 
sequence was identified by a combination of mass matching and N-terminal sequencing 
(Figure 2), confirming the amino acid sequence deduced from the DNA. Moreover, the 
mass spectral data were used to verify the presence of the alanine residue at position 2 and 
the Q349R substitution in corn event MON 863. 

5.0 Conclusions 

Previous reports did not indicate the presence of the intended Q349R substitution in the 
Cry3Bbl.ll098 plant produced protein sequence. Recent additional analyses performed 
on both DNA and protein isolated from corn event MON 863 confirm that this 
substitution exists. The Q349R substitution is present in the predicted Cry3Bbi protein 
sequence of all com events producing the 11098 variant. This substitution was not 
intended for, and is therefore absent in corn events producing the Cry3Bbl.11231 protein 
variant. 

Large quantities of Cry3Bb1.11098 and Cry3Bb1.11231 proteins were prepared from 
fermentation of B.t. (Hileman et aI., 2001) for mammalian and ecotoxicology evaluations 
as well as to serve as reference proteins in immunodiagnostic assays. These B.t. produced 
Cry3Bbi protein variants were shown to be physicochemically and functionally 
equivalent to the respective com produced proteins (HoIIeschak et ai., 2001a; Holleschak 
et ai., 2001b). Thus the Q349R substitution found in the plant produced Cry3Bb1.11098 
protein is not expected to have changed the physicochemical and functional 
characteristics of this protein. 
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Table 2. Specific nucleotide, modifications and resulting amino acid 
produce the Cry3Bbl.l1098 and Cry3Bbl.11231 proteins in Bacill t uringie 

Cry3Bb1 
Allele 

cry3Bb1 DNA modificationsa 

B.t. Strain A494G, T687C, A692G, C932T, 
EG11098 A938C, T942G, G949A, T954C 

T687C, A692G. C932T. B.t. Strain 
EG11231 A938C. T942G.G949A.T954C 

a Standard biochemical nomenclature is shown using 
corresponds to the wild type base or amino acid, the ~ 
second letter cOrresponds to the changed base or . 
relative to the wild type sequence. 

Table 3. Summary of the amino 
produced in com. 

Cry3Bb1 Allele 

Com event MON 863 
Cry3Bb1.11098 

N313T E317K 

ong the Cry3Bbl protein variapts 

S312L N314T E318K Q349R 

H232R S312L N314T E318K 

aP't:lInh1~:mc ture is shown using IUPAC-IUB single letter code as described in Table 2. 
Q upwards by one amino acid relative to the B.t. proteins (Table 2) due to the 

osition 2. 



• 

• 

• 

Monsanto Company 
Final Report 
Product Safety Center 

MSL No. 17137 

Page 16 of 22 

Wild type cry3Bb1 gene 
Accession No. M89794 

cry3Bb1.11098 gene cry3Bb1.11231 gene 
B.t. strain EG11 098 B.t. strain EG11231 

Corn events Corn. events 
MaN 863, MON 853, 

MON 852, MaN 858, MaN 854, MaN 855, 
MON 859, MaN 862, MaN· 860 

96.040 

Figure 1. Summary of the origin of the Cry3Bbl variant proteins present in corn events 
described in food, feed and environmental evaluations. 
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