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PCR Assay for Detection of Maize Transgenic Event Bt10

Introduction

The following protocol can be used for the detection of the Bt10 transgenic event in corn samples. The
silica gel membrane DNA extraction protocol is based upon the respective protocol from the Japanese
MHLW guideline for Testing for Foods Produced by Recombinant DNA Techniques. The Polymerase
Chain Reaction (PCR) protocol uses target-specific oligonucleotides that have been designed to
amplify a 130 bp DNA sequence specific to Bt10 event.

The method was subjected to in-house validation experiments performed by four different analysts. Analysis of a known sample of 0.1
%ground Bt10 in event free ground corn in 50 replicate DNA extractions and 50 respective PCR reactions yielded 50 positive results.
Analysis of two different samples of event free corn, each subjected to DNA extraction and PCR analysis in 25 replicates, yielded 50
negative results. The analyst shall be aware that other validation experiments indicated that the method might perform less reliably at
annealing temperatures higher than specified in the protocol. Moreover, in some incidents unspecific amplification was observed with PCR
profiles that used higher numbers of cycles than specified in the protocol. Time constraints did not permit to rectify these concerns. This
method was developed without the typical optimization steps that GeneScan would routinely perform subjecting a new method to
validation. We expect to provide an optimized protocol in the near future.

In order to avoid contamination with target DNA at any step of the procedure, observe all applicable
precautions, such as use of disposable reaction vial and gloves, disposable pipette tips with aerosol
filters, physically separated work areas for sample homogenization, DNA extraction and PCR reaction
setup, gel electrophoresis of PCR products. Pay special attention to implementation of rigorous
precautions that avoid any carryover of Bt10 specific PCR products from gel electrophoresis to any
other work areas.

Sample homogenization

Grind approximately 1 kg of corn until no coarse particles remain. Use equipment that can be
rigorously cleaned in between samples, so as to avoid carryover between samples. Depending on
equipment used, it may be required to grind in several portions, which are then combined and blended
thoroughly to obtain 1 kg of ground sample. Alternatively, a representative sub-sample from an initial
coarse grind of 1 kg corn can be pulverized using a ball mill (e.g. Retsch Mixer Mill MM 200) if
available.

DNA extraction

Reagents, solutions:

DNeasy plant kit (Qiagen, URL: http.//www1.qiagen.com/SelectCountry.aspx); Note: depending on
volumes used for initial lysis, it may be required to purchase additional buffer AP1 and buffer AP2
HPLC H,O

Procedure:

e Place 10 g of uniformly ground kernel sample in a polypropylene centrifuge tube (50 ml), add
15 ml of AP1 buffer previously warmed at 65 °C and 20 pl of RNAse A, mix vigorously to
pulverize lumps of the sample. Note: for extremely fine grinds, e.g. from a ball mill, use 2 g of
the pulverized sample, add 10 ml of AP1 buffer previously warmed at 65 °C and 20 pl of
RNAse A. Leave the mixture at 65°C for 15 minutes and shake the sample by overturning the
centrifuge tube 2-3 times, or subject them to continuous rotating agitation.

e Add 5000 pl of AP2 buffer (or 3250 uL of AP2 buffer for 2 g pulverized sample in 10 ml AP1),
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leave the mixture on ice or at 4 °C for 5 minutes, and centrifuge it at 3,000 x g or more for 5
minutes.

e Then, apply 500 pl of the supernatant to a QlAshredder spin column, and perform
centrifugation at 10,000 x g or more for 4 minutes and place the eluate in a micro centrifuge
tube (15 ml).

e After repeating this procedure, add 1.5 times the eluate volume of AP3 buffer/ethanol
mixture*. Apply 500 pl of this solution to a Mini spin column, and perform centrifugation at
10,000 x g or more for 1 minute.

e Apply 500 pl of the remaining solution to the same Mini spin column, perform centrifugation
under the same conditions, and dispose of the eluate. Repeat the same procedures until all of
the solution is used.

e Apply 500 ul of AW buffer to the column, perform centrifugation at 10,000 x g or more for 1
minute, and dispose of the eluate.

Apply the AW buffer again and repeat the same procedures.

e After disposing of the eluate, subject the Mini spin column to centrifugation at 10,000 x g or
more for 15 minutes to dry it.

e Transfer the Mini spin column to a centrifuge tube of the kit, add 70 pul of previously warmed
water, leave the mixture for 5 minutes, and centrifuge it at 10,000 x g or more for 1 minute to
elute DNA.

e Add water again and repeat the same procedures, put the obtained eluates together, and use
this as the DNA sample stock solution.

e Measure the DNA concentration of the obtained solution by appropriate method, such as
comparison to known DNA amount standards using a fluorometer or ethidium bromide
stained agarose gel, or UV spectrophotometer absorption at 260/280 nm.

* AP3 buffer/ethanol mixture Mix AP3 buffer and ethanol (96%-100%) at 1:2 and use this as the AP3 buffer/ethanol mixture.

Controls:

Negative control: blank extraction without sample, processed in duplicate .and in parallel with unknown
samples throughout the entire protocol starting with buffer AP1

Or

DNA extraction from a known event free sample of ground corn in duplicate, extracted in parallel with
unknown samples

Positive control: DNA extraction from a known sample of 0.1 % ground Bt10 in event free ground corn
in duplicate, extracted in parallel with unknown samples

PCR

Reagents, solutions:

AmpliTaq Gold, Applied Biosystems (5 U / ul; URL: http://www.appliedbiosystems.com)
10 x Applied Biosystems PCR buffer Il without MgCl,

MgCl, (25 mM)

dNTP Mix (25 mM each)

primer JSF3 (100 uUM)5 CACACAGGAGATTATTATAGGG

primer JSSR3 (100 uUM)5 GG GAATAAGGGCGACACGG

HPLC H,0O

Event free DNA solution (10 ng / ul)

0.1 % Bt10 DNA in event free corn DNA solution (10 ng / pl)

and /or
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Bt10 DNA solution (0.25 ng / ul)

Procedure:

Adjust the concentration of sample DNA solutions to approx 10 ng / pl.

Note: When using certain DNA extraction protocols, e.?. protocols that involve a phenol / chloroform
extraction step, concentration of the obtained DNA solutions may be considerably overestimated when
using UV %)ectrophotometer absorption. It is advisable to perform plausibility checks by comparison
with other DNA quantification methods.

Combine the following components

component concentration Final volume per example 100
concentrati reaction® (ul) reactions*

HPLC H,O 15.38 1538
MgClI2 25 mM 1.5 15 150
PCR buffer 10 x 1x 2.5 250
dNTPs 25 mM each 160 uM 0.16 16
forward primer 100 uM 0.6 uM 0.15 15
reverse primer 100 uM 0.6 uM 0.15 15
Taq polymerase 5 U/ pl 0.032 U/ ul 0.16 16
subtotal 20 2000
DNA Approx 10 ng / yl 50 ng / reaction 5
total 25 ul

*for inhibition control reactions, replace 0.2 ul H20 / reaction with 0.2 pl Bt10 DNA solution (0.25 ng / pl) / reaction
Dispense 20 pl of the reaction mixture into reaction tubes / wells.

Samples: Add 5 ul of a 10 ng / ul DNA solution.

Controls:

Negative controls for PCR setup:
e add 5 pl of HPLC H,0, duplicate reactions
and / or
e add 5 pl of event free corn DNA solution (10 ng) / ul, duplicate reactions

Negative controls for DNA extraction / PCR setup:
e add 5 pl of buffer blank extraction solution, extracted in parallel with unknown samples,
duplicate reactions
and / or
e add 5 pl of DNA solution from a known event free sample of ground corn, extracted in parallel
with unknown samples, duplicate reactions

Positive controls:
e add 5 pl 0.1 % Bt10 DNA in event free corn DNA solution (10 ng / pl), duplicate reactions
and / or
e add 5 pl of DNA solution from a known sample of 0.1 % ground Bt10 in event free ground
corn, extracted in parallel with unknown samples, duplicate reactions
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e To monitor potential PCR inhibition, prepare spiked PCR reaction counterparts for all DNA
solutions from unknown samples. This is especially helpful for PCR analysis of DNA solutions
from sample matrices other than ground corn and PCR analysis of DNA solutions from any
DNA extraction protocol other than recommended above. The spiked reactions contain 0.05
ng Bt10 DNA each, in addition to all other components. When combined with 50 ng of DNA
from an unknown corn sample, this translates to at least 0.1 % Bt10 DNA. Failure of a spiked
reaction to generate the expected PCR product indicates inhibitory effects from the particular
sample DNA solution that was added to the reaction.

PCR profile*
Step 1 Step 2 Step 3 Step 4
10 min 25 sec 30 sec 45 sec Cycles 7 min 0
94°C 94°C 62°C 72°C 40 72°C 4°C

*Note: Method development and validation were carried out with Applied Biosystems GeneAmp9700 instruments. The
ramp speed was set to ‘GeneAmp9600’.

Validation data indicate that the PCR test may be susceptible to annealing temperatures higher than 62 °C. At 62 °C, no

false negative results were obtained during analysis of a known sample of 0.1 % ground Bt10 in event free ground corn in

50 replicate DNA extractions and 50 respective PCR reactions. DNA extraction and PCR extractions were performed in

5 independent sets of 10 replicates each. While replicate PCR reactions of an 0.1 % ground Bt10 DNA in event free DNA

solution mixed in bulk were reliably determined as positive at 63 °C annealing temperature, regular scale DNA extraction

replicates from a known sample of 0.1 % ground Bt10 in event free ground corn were detected with a false negative rate of
approximately 20 % at 63 °C annealing temperature

When using different types of PCR instruments, it is therefore required to verify known sample of 0.1 % ground Bt10 in
event free ground corn.

Gel electrophoresis:

Run approx 12 pl of the PCR reactions on a 1 x TAE, 2.5 - 3 % agarose gel ' with ethidium bromide
staining. The PCR products specific to Bt10 event are 130 bp in length. Run each spiked reaction side
by side with its respective counterpart without spike DNA. This enables the analyst to compare the
size of a PCR product in reactions without spike directly to the size of PCR product in the positive
reaction next to it. If spiked reactions were not performed for each individual unknown sample DNA,
rerun 12 pl of any suspect positive unknown reactions from unknown samples side by side with 12 ul
of any other positive control reaction. Only PCR products that migrated exactly the same distance as
PCR products from spiked reactions or any other positive control reaction as judged by side by side
comparison can be considered the expected 130 bp PCR product. Use an appropriate length
standard, e.g. pUC19 digested with Hpall.

The result for an unknown sample is positive if

e all replicate PCR reactions for the sample show discernable PCR products of 130 bp that
migrated exactly the same distance as PCR products from spiked reactions or other positive
control reactions (see above)

e and all negative control reactions do not show 130 bp PCR products

The result for an unknown sample is negative if

o all replicate PCR reactions for the sample do not show 130 bp products

e the respective inhibition control reactions (if performed) for the sample show discernable PCR
products of 130 bp

e all positive control reactions show discernable PCR products of 130 bp

In case of conflicting results for PCR reactions performed with replicate DNA extracts from the same
sample (e.g. one replicate positive, one replicate negative) repeat the PCR reactions.
If replicate results from this second PCR setup concur (i.e., all replicates negative or all replicates
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positive), the overall conclusion is negative or positive respectively. If replicate results from this second
PCR remain ambiguous (positive and negative replicates) repeat the DNA extraction and perform a
further PCR setup.

If replicate results from this third PCR setup concur (i.e., all replicates negative or all replicates
positive), the overall conclusion is negative or positive respectively. If replicate results from the third
PCR setup again do not concur (positive and negative replicates), the DNA target is not present in the
sample in amounts that can be detected reproducibly, and the result is negative.
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