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Abs 
B.t. 
BSA 
CRW 
cry3Bbl 

Cry3Bbl 
CV 
EllSA 
fwt 
HRP 
xg 
LOD 
N.A. 
N.D. 
NPTII 
nptll 
OSL 
OSWP 

OSR 
PBST 
SD 
SDS 
SOP 
T:B 
TBA 
TMB 
Trizma Base® 
J.tglg fwt 
wt 
w/v 

Abbreviations 

absorbance or optical density 
Bacillus thuringiensis 
bovine serum albumin 
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1.0 Summary 

Corn plants (Zea mays L.) have been ~odified to produce a Bacil 

Direct double an . ~dW' ElJSA (enzyme-linked irnmunosorbent assay) methods 
d v. at 0 estimate the levels of Cry3Bbl and NPTII proteins in 

tissue extrac C~ ted corn plants. Protein values were reported as 
g) d&io i per gram (g) on a fresh weight basis of collected tissues (fwt). 

3Bct& an protein levels were corrected for method bias as 
establi d~g v . 

~ 

s ft;(~ n-transgenic com line (MON 846) of comparable genetic background 
al ~oll d and analyzed. Results of analyses of MON 84l? for Cry3Bbl and 

'ij.i~~~\ .kvels were not reported since these control tissues were utilized to verify 
tection for each tissue type established during validation. DNA analyses 

~tl)tne<:IJhe expected absence of the cry3Bbl and nptII expression cassettes in the 
s pIes of MON 846 line. The limit of detection for each tisslle type in the 
1 protein ELISA varied from 0.081lg/g in silk to 0.76 J.1g/g in root tissues. The 
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limit of detection for the NPTll protein ELISA varied from 0.075 J.Lg/ 
J.Lglg in leaf tissues. 

Young leaf, forage, mature root and grain were analyzed using 
tissue samples collected from four U.S. field sites. Young Ie Siftn:lq.hi~ 

event were collected approximately at the V -4 growth stage I 1 -planting and 
the level of the Cry3Bbl protein averaged 81 J.Lglg. The I Bbl protein in 
grain averaged 70 J.Lglg. The Cry3Bb1 protein levels in forage averaged 
41 J.Lglg and 39 J.Lglg, respectively. The levels of this 0 e were estimated 
using tissue samples collected from four field sites te and three sites in 
Argentina), and averaged 62 J.Lglg. Finally, Cry3B pro I was approximately 
10 J.Lglg in silk collected as a single composite fr ~ U.S ld site. 

Site to site variation at four U.S. locations 0 C~b rotein levels in the MON 863 
event was observed to be approximately nstrated by the following 
ranges: leaf (65 - 93 J.Lglg), forage (24 - 5 - 56 J.Lglg) and grain 
(49 - 86 J.Lglg). 

three U.S. field sites. The level 
at the V -4 stage to about 43 J.L 
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2.0 Introduction 

2.1 
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3.0 Materials 

3.1 

the conduct of this s 
amendment. 

. s study was the CRWevent 
0) was crossed to corn line 

next self-pollinated to produce F2 
ed to com line Al provided the plant 
onsanto designation assigned to this 

. nued as a commercial candidate during 
ted from the study by a protocol 

Reference Substances. The reference substances were the Cry3BbI and 
purified protein standards. 
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the stu ~consi 

sam e ,an~s 

SO st~ 
v. . ti~ 

"-..J 
.... ~~pr standard. The neomycin phosphotransferase IT coding 
~nc 'PtIl) was cloned and transferred to Escherichia coli for fermentation 

..tn!pI cation (Berberich et al., 1993). Lyophilized standard protein powder 
:.c16t 21020) was dissolved in 50 mM sodium bicarbonate. The protein 
~t3!l~d solution was stored as aliquots in a -80a C freezer: Total protein 

centration by amino acid compositional analysis was estimated to be 
.15 mglmL and the purity was 99.5% as determined using densitometry of 

electrophoresed protein stained by Colloidal Brilliant Blue Gin SDS 
polyacrylamide gel. The final protein standard c.oncentration used in the ELISA 
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3.2 Test system 
There was no test system. This study used analytical m 
protein levels in the MON 863 com event. 

3.3 Generation of Plant Tissue Samples for 
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per plot I ted seed, 
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ot, frozen on I plot from each 
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• 
, a direct double antibody sandwich ELISA has 
et al., 1999 and Bhakta et al., 1999, respectively). 
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5.0 

The accuracy of each analytical method was evaluated in tenns of 
validation process. Accuracy was defined by two components 0 

recovery of the standard protein spiked at several levels into c 
extraction efficiency using positive tissue samples (Appendi 
reported Cry3Bbl and NPTll protein levels (J.1g/g fwt) weI' 
which was calculated as follows: 

. (% Extraction Efficiency ) 
Method Bzas = (100) 

egative and positive 
L:.oJ..~~n. assay to verify 

tions. 

measured by dual wavelength 
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Production Plan # 99-01-39-08 are retained with the study data. 
number of tissue samples analyzed from Argentina Production 

Protein values were reported as microgr 
weight basis of collected tissues (fwt). 

ations of the Cry3Bbl protein levels in the 
be approximately two-fold as demonstrated by the 

J.1g!g), forage (24 - 45 J.1g!g), root (25 - 56 J.1g1g) and 

es of the MON 863 event were collected during the corn 
U.S. field sites. The level of the Cry3Bbl protein in leaves 

g at the V -4 stage to about 43 J.1g!g prior to pollination 
days post-planting). The level of the Cry3Bbi protein in whole 

e same pattern: 46 J.1g1g (at two weeks prior to pollination) 
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protein levels in grain were below the LOD (<0.076 J1g!g) in all 0 

analyzed from four U.S. field sites. 

6.0 Conclusion 

In summary, it was observed that the 
MON 863 event were highest in Ie 
(62 J1g!g), root (41 J1g!g), forage ( 

7.0 

ons of Cry3Bbl protein in the 
wed by grain (70 J1g!g), pollen 
(10 J1g!g). 
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s: 

Table 1. Cry3Bbl and NPTII Proteins Levels in Leaf, Fora·J:M/.l\.jllP\o~. 

Pollen, and Silk Samples of MON 863 Tissues 

Tissue Type 

Young Lear 3 

. Forage4 

Mature Root4 

Silk' 

Pollen' 

in 1999 Field Trials 

Average I!g/g fwt (SD)l 
Range2 

No. of Days 
Post-Plantin 

21 days 

90 days 

90 days 

10 (N/A) 
(N/A) 

62 (18) 
30 - 93 

0.98 (0.27) 
0.74 -1.4 

0.19 (0.03) 
0.17 - 0.23 

Not Done8 

Not Done8 

Not Done8 

gram (j.lg) of protein per gram (g) fresh weight of tissue (fwt). The 
) values were based on one replicated sample from four field sites 

or silk and pollen, respectively. 
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Table 2. Cry3Bb1 Protein Levels in Leaf, Whole Plant, and 
MON 863 Tissues Collected During the Growing 

Tissue Type I 
No.ofD~ys 
Post-Plantin 3 

Leaf 

21 

81 (14) 
65 - 93 

Whole Planf Not 
Collected4 

Root' 

s: 

in 1999 Field Trials 

Average p.glg fwt (SD)l 
(Rangei 

35 

79 (6.4) 
·72 - 84 

57 (3.8) 
54 - 597 

Not 
Collected4 

37 (12) 
24-45 

37 (11) 
25 -47 

126 

Not 
Collected4 

25 (11) 
13 -35 

24 (18) 
3.2 - 36 

:IUlI1DjeSfC,orrespond to the whole plant samples which are collected at the same time. Samples 
days are at the forage stage. The last overseason sample at 126 days is collected from a 

lant or at stover stage. 
were collected only at two sites, samples from one site arrived thawed and were deleted from 

y by a protocol amendment 
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Appendix 1 

Standard Operating Procedures 
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Operation and Use of a BrilUU . .,Ut< 

Extraction and Direct 
Tissue 

alysis of NPTII in Corn Leaf 
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A Analysis of NPfll in Corn 
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Appendix 2 

Cry3Bhl ELISA Validation Summa 

I. Accuracy 

T.issue Tissue to Extraction 
Type Buffer Variahilityl 

Ratio (CV%) 
Leaf 1:100 13.6 
Grain 1:100 21.1 

Forage 1:50 16.4 
Root 1:100 21.7 
Silk 1:40 10.6 

Pollen 1:40 22.5 

II. Precision 

Standard Curve Precision 
Intra-Assay VariabilitY· 
Inter-Assay Variabili 

IV. Sensitivity 

Extraction 
Efficienc~ 

(%) 
97. 
81 

Lon 
(nglmL)' 

0.87 
4.4 

0.96 
7.64 
N/A 
N/A 

Correction 
Factor4 

0.93 
0.62 
0.94 
0.71 
0.69 

94.4 0.37 

4.4 - 14.6% CV 
6.1% CV 
8.4% CV 

1.0 - 64 nglmL 

Lon 
(Ilglg fwt) 7 

0.087 
0.22 

0.096 
0.76 
0.088 

0.268 
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1. I 
2. I 
3. I 
4. I 

specifically, mean recovery of the standard p 

I 
measurements after conversion to J..l 

I = J..lg!g fwt I [(% extraction efficien 

• LOD. 

I 5. 

I 
6. 

follows: LOD I 
7. LOD (J..lglg 

LOD (ng! I 
8. 
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NPTll ELISA Validation Summary 

I. Accuracy 

Tissue 
Type 

Leaf 
Forage 
Grain 

II. Precision 

Tissue to 
Buffer 
Ratio 
1:100 
1:50 

1:100 

Extraction 
Variabilityl 

(CV%)l 

4.4 
10.1 
8.0 

Standard Curve Precision Ranges: 
Intra-Assay Variabilitl: 
Inter-Assay Variabililf: 

III. Range of Quantitation 

IV. Sensitivity 

Tissue Type 

Leaf 

Extraction 
Efficiencr 

(%) 
97.9 
94.8 

LOD 
(ng/mL)' 

0.93 
1.50 
0.76 

LOn 
{JLg/g fwt)7 

0.093 
0.075 
0.076 

rrection 
Factor4 

0.89 
0.99 
0.56 
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1. 

2. 

3. 

4. 

parameters. The following fonnula was 

5. 

6. 

standard deviations. 
7. s were converted to J.lglg fwt by multiplying the 
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