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1. HISTORY / BACKGROUND

1.1 Background

Three commercial DNA Walking Kits (APAgene™ GOLD [BIO S&T], SpeedUp™ Kit II [Seegene], Universal Vectorette™ [Sigma]) were evaluated with the Adaptor-Mediated PCR technique (project G02002) with single copy and multicopy, Agrobacterium-derived lines of transgenic potato. Both the BIO S&T and Seegene kits were the most rapid,  reliable and worked equally well in locating the flanking regions of single copy potato lines under study. However, since the BIO S&T kit proved to be the most reliable with potato transgenic lines with multiple insertions, this kit is recommended for multicopy lines.  
Relationship of SOP to current EU risk assessment requirements:

a) Directive 2001/18/EC which covers issues related to the deliberate release of GMOs into the environment and,
b) Regulation (EC) No 1829/2003 which covers the placing on the market of GMO food and feed or food and feed products containing or consisting of GMOs.
This methodology follows on from project G02002 (G02 programme) which developed a SOP for obtaining transgene flanking regions from GM lines of Barley and Wheat.  
1.2 Changes in current version

2. PURPOSE

The isolation and analysis of transgene flanking regions forms a key component of molecular analysis and safety assessment of GM plants. The determination of flanking regions may identify the position of the transgene in the host genome to provide information on whether functional or regulatory genes have been disrupted, new open reading frames created, and unique identification sequences for traceability.

3. SCOPE

The isolation and analysis of junction sequences flanking T-DNA insertions in a range of GM crops providing quality DNA can be extracted from leaf material.

4. DEFINITIONS AND ABBREVIATIONS

Degenerate Random Tagging primers, DRT
Deoxynucleotide Triphosphates, dNTPs

DNA, Deoxyribonucleic acid
dsDNA, double strand DNA

EDTA, Ethylenediaminetetraacetic acid

GSPs, Gene-Specific Primers
GM, Genetically-modified
Isopropyl β-D-1-thiogalactopyranoside, IPTG
LB, Left Border

LB broth, Luria-Bertani
PCR, Polymerase Chain Reaction
RB, Right Border
ssDNA, single strand DNA

Tm, melting temperature
5. Principle of the method

The APAgene™ GOLD Genome Walking Kit I can be used for the rapid (1-2 days) isolation of unknown sequences flanking known gene sequences. 
The patented technology relies on a combination of four degenerate random tagging primers (DRT) and client-provided gene-specific primers (GSPs). Two or three nested GSPs (GSPa, GSPb and GSPc) can be used for the amplification of flanking sequences. DRT primers are universal binding primers consisting of 3 parts: 

1. A degenerate sequence 
2. A random sequence 
3. A tagging sequence 
All four DRT primers share the same tagging sequence and include cleavable nucleotides that allow DRT primer-derived non-specific amplifications to be eliminated or greatly reduced by an enzyme digestion step. 

Three reactions are designed to amplify targeted sequences: 
1. Primary PCR

2. DRT-primer digestion reaction
3. Nested PCR 

• The primary PCR is a 2-Step PCR that takes place in one tube. In Step 1, single strand DNA (ssDNA) fragments are produced by single primer extension reaction using the GSPa. This reaction is repeated four times in four individual tubes. 
Step 2 immediately follows in which four different DRT primers are added to their respective reaction tubes. During Step 2, DRT primers bind the 3’-ends of ssDNA fragments and double strand DNA (dsDNA) fragments are produced. There is also the possibility that non-specific ssDNA fragments, and dsDNA fragments derived by a single primer amplification with DRT primers, occur during Step 2. 

• After the primary PCR, the PCR mixture undergoes a DRT-primer digestion reaction. This reaction destroys the DRT primers and eliminates the non-specific background caused by both free and incorporated DRT primers. The treated PCR mixture will be used for the final step- the nested PCR. 
• During nested PCR, the nested GSPb in combination with a universal tagging primer is used in all four nested PCR reactions. Only targeted sequences will be amplified exponentially while non-specific amplification will be linear. 
The amplified fragments can then be purified and sequenced with another nested gene specific primer (GSPc). PCR products can directly be used for sequencing, cloning or as probes.
6. MATERIALS AND EQUIPMENT

6.1 Chemicals

6.1.1 PCR Primers

6.1.1.1 Gene-Specific Primers (GSP)
Two sets of gene-specific primers (GSPa, b, c) are designed for both the right and left ends of the T-DNA border using the Primer Express Software® Version 3 (Applied Biosystems) and following the manufactures recommendations of the BIO S&T APAgene™ GOLD Genome Walking Kit I Manual 2007:

1. Primer sequences should be 23-28 bases long with a Tm of 66-75 °C. 

2. Avoid internal secondary structures such as hairpins. 

3. Avoid strings of more than 3 identical bases at the 3’ end and more than 7 in the middle of your primer sequence. 

4. Avoid primers with repeated sequences in the template. 
The quality of all designed primers should be checked using the free NetPrimer Primer Analysis Software (http://www.premierbiosoft.com/netprimer/index.html) before synthesis by EUROGENTEC Ltd. (http://www.eurogentec.com/eu-home.html).
Design GSPa to anneal approximately 150 bp from the end of the T-DNA, GSPb should be designed to anneal immediately adjacent to GSPa, and GSPc adjacent to GSPb. It is recommended that GSPb and GSPc anneal approximately 70 bp from the end if they are used for direct sequencing to verify the junction between the known and the flanking sequences. 
6.1.1.2 Nested PCR Confirmation Primers to Eliminate PCR Artefacts 
Primers should be designed following the guidelines recommended for Gene-Specific Primers in step 6.1.1.1

6.1.1.3 M13 Sequencing Primers
The sequence of M13 Forward was:

5’ – GTAAAACGACGGCCAGT – 3’

The sequence of M13 Reverse was:

5’ – GGAAACAGCTATGACCATG -3’

6.1.2 Reagents

Deoxynucleotide Triphosphates (dNTPs) Mix (10mM each), Promega Cat No.U1515.
ElectroMAX™ DH510B™ cells, Promega Cat No. 18290-015. 

Go Taq® DNA Polymerase, Promega Cat No. M3175.
Platinum® Taq DNA Polymerase High Fidelity enzyme, Invitrogen, Cat No. 11304-011.
6.2 Water

The water (SDW) used throughout was molecular biology grade and pre-sterilized from Sigma, Cat No. W4502.

6.3 Solutions, standards and reference materials

Ethidum bromide aqueous solution (10mg/ml), Sigma Cat No. 1510 
6.4 Commercial kits

APAgene™ GOLD Genome Walking Kit, BIO S&T Cat No. BT501, BT502.
BigDye® Terminator v3.1 Cycle Sequencing Kit, Applied Biosystems Cat No. 4337457.
QIAprep® Spin Miniprep Kit, Qiagen Cat No. 27106.
Wizard® SV PCR Clean-Up System, Promega Cat No. A9281.
6.5 Plasticware

Axygen Scientific TF-400-L-R-S 0.2-10µl "MAXYMum Recovery" Filter Tips for P-2 or P-10, Racked, Pre-Sterilized.
Axygen Scientific TF-20-L-R-S 2-20µl "MAXYMum Recovery" Filter Tips for P-20, Racked, Pre-Sterilized. 
Axygen Scientific TF-200-L-R-S 50-200µl "MAXYMum Recovery" Filter Tips for P-200, Racked, Pre-Sterilized. 
Axygen Scientific TF-1000-L-R-S 200-1000ul "MAXYMum Recovery" Filter Tips for P-1000, Racked, Pre-Sterilized. 

Eppendorf® Safe-Lock® 0.5ml microcentrifuge tubes volume 1.5 mL, Sigma Cat No.

T8911.

Eppendorf® Safe-Lock® 1.5ml microcentrifuge tubes volume 1.5 mL, Sigma Cat No. T9661.

Eppendorf® Safe-Lock® 2.0ml microcentrifuge tubes volume 1.5 mL, Sigma Cat No. T2795.

MicroAmp™ Fast Optical 96-well reaction plates, Applied Biosystems Cat No. 4346906.

MicroAmp™ Optical Adhesive Film, Applied Biosystems Cat No. 4311971.

0.2ml Thermo thin-walled PCR tubes with flat caps, Thermo Scientific, Cat No. AB-0620.

0.2ml Thermo-Fast® 96, semi-skirted 96-well PCR plates, Thermo Scientific, Cat No. AB-0900.
6.6 Equipment

Bench-Top Microcentrifuge, Eppendorf Centrifuge Model No. 5415D.
Gilson PIPETMAN® single-channel pipettes (P-1000, P-200, P-20, P-10, P-2), Anachem.

Grant SUB Aqua 5 water bath (5-litre).

MicroPulser™ Electroporation Apparatus, BIO-RAD Cat No. 165-2100.
Orbital Incubator SI50 at 37oC, Stuart Scientific.
Primer Express Software® Version 3 (Applied BioSystems, Branchburg, New Jersey, USA).
T-Gradient Thermocycler, Whatman Biometra.

Unitemp Incubator at 37oC, LTE Scientific.
Veriti™ 96-Well Thermal Cycler, Applied Biosystems.
Vortex-Genie 2, Model G560E, Scientific Industries Cat No. SI-0256. 

7. PROCEDURES

7.1 Sample preparation

Laboratory coat, gloves and safety glasses should be worn while performing all procedures. Observe local safety rules. 
In order to avoid contamination with target DNA at any step in the procedure, observe all applicable precautions, such as use of disposable gloves, disposable pipette tips with aerosol filters, physically separated work areas for sample preparation, DNA extraction and PCR reaction setup, gel electrophoresis of PCR products.
Ensure every frozen molecular biology reagent has completely thawed, mix gently on a vortex mixer (Vortex-Genie 2), and briefly spin down in a Microcentrifuge prior to set up.
7.1.1 Test Gene-Specific Primers (a-c) with each transgenic line under study to ensure successful amplification.
Prepare a master mix on ice consisting of the following reagents and transfer 24.0µl to a 0.5ml PCR tube on ice followed by 1.0µl of template DNA.

	Reagents (x1)
	Volumes (µl)

	5x Go Taq Buffer
	5.0

	10mM dNTP Mix
	0.5

	10 µM GSP
	0.75

	10 µM LB/RB Test primer*
	0.75

	Go Taq Polymerase (5U/µl)
	0.2

	SDW
	16.8

	Template DNA (100ng) 
	1.0

	Total volume
	25.0


*Design a test primer (see 7.3.3.5) on the opposite strand before the end of the LB and RB of T-DNA for use with GSPs in PCR.
Place the tubes into a preheated (94oC) thermal cycler (Veriti™ 96-Well, Applied Biosystems) and immediately commence the PCR reaction using the following program:
	Segment
	No. of cycles
	Temperature
	Duration

	1
	1
	94oC
	3 min

	2
	35
	94oC
	30 sec

	
	
	65oC
	30 sec

	
	
	72oC
	30 sec

	3
	1
	72oC
	7 min


Run a 5µl sample in a 1% agarose gel containing 0.001% 10mg/ml Ethidum bromide (Sigma) in x1 TBE (0.04M Tris acetate, 0.001M EDTA) to check for PCR products of the expected size. If there are no distinct bands, re-design new GSP primers or proceed with the procedure since this may indicate a truncation in the T-DNA sequence where the test primer was designed. 
7.1.2 Verifying the specificity of the GSPa 

Because APAgene™ GOLD kit relies on the specific amplification of ssDNA with GSPa, verification of the specificity of GSPa is strongly recommended. 
While working on ice, add the following components to prepare a master mix for two 15μl-reactions per DNA sample according to the table below. 
Label tubes 1 and 2; tube 1 will contain Buffer I, while tube 2 will contain Buffer II. Mix tubes gently on vortex mixer and briefly spin down in a microcentrifuge. Final concentration of the DNA template per 15 μl should be: 75-150ng for genomic DNA. 
	Reagents (x1)
	Volumes (μl)

	3X APAgene™ GOLD Buffer*
	5.0

	50X PCR Annealing Enhancer 
	0.3 

	40mM dNTPs 
	0.4 

	GSPa (10 µM) 
	1.4 

	Go Taq Polymerase(5U/µl)
	0.2

	SDW
	6.7

	Template DNA (100ng) 
	1.0

	Total volume
	15.0


*Use Buffer I for tube 1, and Buffer II for tube 2.
Place the tubes into a preheated (94oC) T-Gradient Thermocycler (Whatman Biometra) and immediately commence the PCR reaction using the following program1:

Program 1.
	Segment
	Temperature
	Duration

	1
	94oC
	4 min

	2
	94oC
	30 sec

	3
	63oC
	10 sec

	4
	Ramp to 66oC at 0.1oC/sec
	

	5
	68oC
	3 min

	6
	Go to 2, x24
	

	7
	68oC
	10 min

	8
	4oC
	Hold/End


Run a 10μl PCR mixture on a 1% agarose gel containing 0.001% 10mg/ml Ethidum bromide (Sigma) in x1 TBE (0.04M Tris acetate, 0.001M EDTA). If one or more distinct bands are evident, re-design primer because GSPa has produced a non-specific amplification. If there are no distinct bands, proceed to the next step. 
7.2 A Recommended procedure for obtaining transgene flanking regions from multicopy GM lines of Potato using the APAgene™ GOLD Genome Walking Kit.
The following steps are used for the isolation of transgene flanking regions in multicopy lines of GM potato using the manufacturers recommended procedure of the APAgene™ GOLD Genome Walking Kit I.
The pre-screen method based on real-time qauntitative PCR and the Universal Probe Library for determination of the length of vector backbone could be employed as detailed in SOP (xxx) for single copy lines. However, due to the more complicated nature of multicopy lines it is easier to perform the DNA walking procedure and subsequently design additional GSPs if a junction has not been reached. 
Kit I Components Supplied:
	3X APAgene™ GOLD Buffer I 

3X APAgene™ GOLD Buffer II 

50X PCR Annealing Enhancer 

40mM dNTPs 

15X DRT Primer A, B, C, D

10X DRT Primer Digestion Buffer 

DRT Primer Digestion Enzyme Mix 

Universal Tagging Primer (20 μM) 

 


Reagents to be supplied by User
Customer-designed gene-specific primers (GSPa, GSPb, GSPc), 

Template DNA, 

Sterilized dH2O (SDW), 

Taq DNA Polymerase.
7.2.1 Step 1 of Primary PCR
This is performed independently in four individual tubes labelled A-D and GSPa for each DNA sample. 
Add the following reagents to prepare a master mix and transfer to 0.5ml PCR tubes on ice.
	Reagents (x1)
	Volumes (μl)

	3X APAgene™ GOLD Buffer*
	5.0

	50X PCR Annealing Enhancer 
	0.3 

	40mM dNTPs 
	0.4 

	GSPa (10 µM) 
	1.4

	Go Taq Polymerase (5U/µl)
	0.2 

	SDW
	6.7

	Template DNA (100ng) 
	1.0

	Total volume
	15.0


*Use Buffer I for tube A and B, and Buffer II for tube C and D.
Place the tubes into a preheated (94oC) thermocycler (Whatman Biometra) and immediately commence the PCR reaction using the following program1:

Program 1.
	Segment
	Temperature
	Duration

	1
	94oC
	4 min

	2
	94oC
	30 sec

	3
	63oC
	10 sec

	4
	Ramp to 66oC at 0.1oC/sec
	

	5
	68oC
	3 min

	6
	Go to 2, x24
	

	7
	68oC
	10 min

	8
	4oC
	Hold/End


7.2.2 Step 2 of Primary PCR
Open the caps of tubes A-D for each sample carefully and add 1.0μl of DRT primer and 0.3μl (1.5U) of Go Taq DNA polymerase to each of the four tubes as indicated in the table below.
	Tube
	Add

	A
	1.0μl DRT primer A + 0.3μl Go Taq DNA polymerase

	B
	1.0μl DRT primer B + 0.3μl Go Taq DNA polymerase

	C
	1.0μl DRT primer C + 0.3μl Go Taq DNA polymerase

	D
	1.0μl DRT primer D + 0.3μl Go Taq DNA polymerase


Mix tubes gently on vortex mixer and briefly spin down in a microcentrifuge. Place tubes into a preheated (94oC) thermocycler (Whatman Biometra) and run Program 2.
Program 2.
	Segment
	Temperature
	Duration

	1
	94oC
	2 min

	2
	94oC
	30 sec

	3
	25oC
	10 sec

	4
	Ramp to 65oC at 0.1oC/sec
	

	5
	68oC
	6 min

	6
	94oC
	30 sec

	7
	55oC
	30 sec

	8
	68oC
	2 min 50 sec

	9
	Go to 6, x19
	

	10
	68oC
	30 min

	11
	4oC
	Hold/End


7.2.3 Digestion of DRT primers
Label four tubes A1-D1. According to below table, set up a mastermix for four 10μl-reactions using corresponding PCR products from tubes A-D, obtained from Step 2 of Primary PCR, as templates. 
	Components
	Volumes (μl)

	10X DRT Primer Digestion Buffer 
	1.0

	DRT primer Digestion Enzyme Mix 
	0.5

	Template of tube A, B, C or D 
	0.5

	SDW
	8.0

	Total volume
	10.0


Mix tubes gently on vortex mixer and briefly spin down in a microcentrifuge. Place tubes in thermocycler (Whatman Biometra) and run Program 3.
Program 3.
	Segment
	Temperature
	Duration

	1
	37oC
	45 min

	2
	95oC
	5 min

	2
	4oC
	Hold/End


7.2.4 Nested PCR to amplify unknown flanking sequnces

Label four tubes A2-D2. According to below table, set up a master mix for four 15μl-reactions using the corresponding digested PCR products, obtained from Step 7.2.3, as templates. Note that tube A2 and B2 will contain Buffer I, while tube C2 and D2 will contain Buffer II. 
	Reagents (x1)
	Volumes (μl)

	3X APAgene™ GOLD Buffer*
	5.0

	50X PCR Annealing Enhancer 
	0.3 

	40mM dNTPs 
	0.3

	GSPb (10 µM)
	0.8

	Universal Tagging Primer 
(20 µM) 
	0.4

	Go Taq Polymerase (5U/µl)
	0.3 

	SDW
	7.4

	DNA Template from step 7.2.3
	0.5

	Total volume
	15.0


*Use Buffer I for tube A2 and B2, and Buffer II for tube C2 and D2.
Mix tubes gently on vortex mixer and briefly spin down in a microcentrifuge. Place tubes into a preheated (94oC) thermocycler (Whatman Biometra) and run Program 4.
Program 4.
	Segment
	Temperature
	Duration

	1
	94oC
	4 min

	2
	94oC
	30 sec

	3
	62oC
	10 sec

	4
	Ramp to 65oC at 0.1oC/sec
	

	5
	68oC
	2 min 30 sec

	6
	Go to 2, x34
	

	7
	68oC
	10 min

	8
	4oC
	Hold/End


7.3 Downstream Processing of PCR Products
Run 5µl of each PCR product on 1% agarose gel containing 0.001% EtBr (10mg/ml Ethidium bromide; Sigma) in 1xTBE (0.04M Tris acetate, 0.001M EDTA) buffer. Multiple PCR products are usually detected if a PCR is successful, and downstream processing involves the following steps as confirmation and to purify PCR products for sequencing:
Shot gun cloning procedure

Cloned insert size confirmation by colony PCR

PCR confirmation step 

Plasmid DNA extraction 
Sequencing
7.3.1 Shot gun cloning procedure for multiple PCR products amplified
7.3.1.1 Purification of PCR products by Wizard® SV Gel Clean-Up System 

The remainder of the PCR product (10μl) is purified using a Wizard® SV Gel Clean-Up System (Promega) according to manufacturers instructions and the DNA eluted in 25μl SDW from column. The concentration of DNA is measured using a NanoDrop® ND-1000 UV-Vis Spectrophotometer.
7.3.1.2 Cloning of PCR products using the pGem-T® Easy Vector System I 
Purified PCR products (1.5μl) are ligated into the pGem-T® Easy Vector System I kit (Promega) following the manufacturers instructions and incubated overnight at 4oC. 
7.3.1.3 Electrotransformation step using ElectroMAX™ DH510B™ cells 
DNA ligated into the pGem-T® Easy cloning vector is electrotransformed into ElectroMAX™ DH510B™ E. coli cells (Promega) using the MicroPulser™ (BIO-RAD) set at 1.8kV and 0.1cm cuvettes according to manufacturers instructions. 
Mix 1μl of ligation reaction with 10μl ElectroMAX™ DH510B™ cells in a 1.5ml microcentrifuge tube on ice.

Transfer the mixture to a chilled 0.1cm cuvette and treat with a single pulse in the MicroPulser™. 
Immediately add 180μl S.O.C. medium to the cells in the cuvette and mix with pipette tip, before transferring the suspension back into the original 1.5ml microcentrifuge tube. 

Incubate cell suspensions at 37(C for 1 hour with shaking (225 rpm). 
Dilute the transformed cell suspensions with 400μl SDW and mix, and plate out 2x 30 μl volumes onto LB plates containing 50(g/ml ampicillin, 0.5mM IPTG and 80(g/ml X-gal, incubate plates at 37(C for 16 hours.
Store plates at 4(C for at least 2 hours to facilitate blue colour development in colonies (non-transformed) prior to PCR screening.  
7.3.1.4 PCR confirmation of cloned inserts using M13 primers
For each transformation event, carefully pick a total of 10-20 white colonies* with a pipette tip (Gilson P-10) from LB plates and suspend in 20μl SDW in the wells of a 96-well PCR plate on ice. Use a 2μl volume of this colony suspension in a PCR with M13 Forward and Reverse primers using the reagents and conditions below:
	Reagents (x1)
	Volumes (μl)

	5x Go Taq Buffer
	5.0

	10mM dNTP Mix
	0.5

	10 µM M13 Forward
	0.75

	10 µM M13 Reverse
	0.75

	Go Taq Polymerase (5U/µl)
	0.2

	SDW
	15.8

	Colony suspension 
	2.0

	Total volume
	25.0


* The number of colonies screened can be reduced or increased depending on the number of PCR products generated during DNA Walking PCR. 

Place the tubes into a preheated (94oC) thermal cycler (Applied Biosystems) and immediately commence the PCR reaction using the following program:
	Segment
	No. of cycles
	Temperature
	Duration

	1
	1
	94oC
	3 min

	2
	30
	94oC
	30 sec

	
	
	55oC
	30 sec

	
	
	72oC
	1 min

	3
	1
	72oC
	7 min


Run 5µl of each PCR product on 1% agarose gel containing 0.001% EtBr (10mg/ml Ethidium bromide; Sigma) in 1xTBE (0.04M Tris acetate, 0.001M EDTA) buffer. 
If a product of the correct size is detected, perform a PCR confirmation assay immediately to eliminate PCR artefact inserts (step 7.3.1.5) before subsequent growth of transformants for plasmid preparations. Although this step is recommended, it can be omitted from the procedure if previous tests have indicated no or a low percentage (1%) of cloned artefact bands. 
7.3.1.5 Nested PCR confirmation of cloned inserts using GSPc and T-DNA Left Border (LB) or Right Border (RB) Test primers 

A nested PCR reaction should be employed as a screening procedure to exclude artefact products generated by the kit and to confirm the presence of genuine products for sequencing reactions. Confirmation test primers are designed (LBT and RBT) on the opposite strand to internal regions just before the start of both the LB and RB of the T-DNA insertion for use with GSPc primers (see 7.1.1).
Test a 1μl volume of the PCR product generated with the M13 Forward and Reverse primers using the reagents and conditions below:
	Reagents (x1)
	Volumes (μl)

	5x Go Taq Buffer
	5.0

	10mM dNTP Mix
	0.5

	10 µM GSPc
	0.75

	10 µM LBT or RBT primers
	0.75

	Go Taq Polymerase (5U/µl)
	0.2

	SDW
	16.8

	M13F/R PCR product 
	1.0

	Total volume
	25.0


Place the tubes into a preheated (94oC) thermal cycler (Applied Biosystems) and immediately commence the PCR reaction using the following program:
	Segment
	No. of cycles
	Temperature
	Duration

	1
	1
	94oC
	3 min

	2
	25
	94oC
	30 sec

	
	
	65oC
	30 sec

	
	
	72oC
	30 sec

	3
	1
	72oC
	7 min


Run 5µl of each PCR product on 2% agarose gel containing 0.001% EtBr (10mg/ml Ethidium bromide; Sigma) in 1xTBE (0.04M Tris acetate, 0.001M EDTA) buffer. If a product of the correct size is detected, step 7.3.1.6 is immediately performed for growth of transformants for plasmid preparations. 
7.3.1.6 Plasmid preparations  using the QIAprep Spin Miniprep Kit (Qiagen)
For every positive nested PCR confirmation test, inoculate 10µl of remaining colony suspension into 5mls LB medium containing ampicillin (50(g/(l) and incubate overnight for 16 hours at 37(C with shaking (225rpm). 
Following incubation, pellet 2ml of the bacterial suspension at 16,100 x g for 3 min in a Microcentrifuge. 
Extract Plasmid DNA from cell pellets using the QIAprep Spin Miniprep Kit according to manufacturers instructions without alteration. 
Measure the concentration of DNA extracted using a NanoDrop® ND-1000 UV-Vis Spectrophotometer, and use a concentration of between 50 to 150 ng/ul for sequencing.

 7.3.4 Sequencing PCR

Sequence both strands of each PCR product or plasmid preparation using primers M13F and M13R, an automated ABI3700 capillary sequencer (Applied Biosystems) together with the ABI BigDye® Terminator v3.1 Cycle Sequencing Kit according to the manufacturer’s instructions (Applied Biosystems).  
7.3.5 PCR Confirmation of Junction
Following the analysis of sequences and identification of junctions in transgenic lines, design additional primers following guidelines (step 6.1.1.1) to amplify the sequence starting from the T-DNA before the junction according to steps in 7.1.1. Purify PCR products with ExoSAP-IT® (step 7.3.1) and sequence (step 7.3.4) to confirm the isolation of the junction.   
8. RELATED PROCEDURES 
8.1 Development of a multiplex PCR method for the analysis of stacked transgenes

It is only possible to perform a duplex PCR with the APAgene™ kit since DRT primers A and B can only be used with Buffer I, and DRT primers C and D used with Buffer II. The procedure for performing duplex PCR is essentially the same as singleplex PCR as outlined from section 7.2 with the following modifications:

8.1.1 Step 1 of Primary PCR
This is performed independently in two individual tubes labelled A/B and C/D with GSPa for each DNA sample. 

Add the following reagents to prepare a master mix and transfer to 0.5ml PCR tubes on ice.
	Reagents (x1)
	Volumes (μl)

	3X APAgene™ GOLD Buffer*
	5.0

	50X PCR Annealing Enhancer 
	0.3 

	40mM dNTPs 
	0.4 

	GSPa (10 µM) 
	1.4

	Go Taq Polymerase (5U/µl)
	0.2 

	SDW
	6.7

	Template DNA (100ng) 
	1.0

	Total volume
	15.0


*Use Buffer I for tube A/B, and Buffer II for tube C/D.
Place the tubes into a preheated (94oC) thermocycler (Whatman Biometra) and immediately commence the PCR reaction using the following program1:

Program 1.
	Segment
	Temperature
	Duration

	1
	94oC
	4 min

	2
	94oC
	30 sec

	3
	63oC
	10 sec

	4
	Ramp to 66oC at 0.1oC/sec
	

	5
	68oC
	3 min

	6
	Go to 2, x24
	

	7
	68oC
	10 min

	8
	4oC
	Hold/End


8.1.2 Step 2 of Primary PCR
Open the caps of tubes A/B and C/D for each sample carefully and add 1.0μl of DRT primer and 0.3μl (1.5U) of Go Taq DNA polymerase to each of the two tubes as indicated in the table below.
	Tube
	Add

	A/B
	1.0μl DRT primer A & B + 0.3μl Go Taq DNA polymerase

	C/D
	1.0μl DRT primer C & D + 0.3μl Go Taq DNA polymerase


Mix tubes gently on vortex mixer and briefly spin down in a microcentrifuge. Place tubes into a preheated (94oC) thermocycler (Whatman Biometra) and run Program 2.
Program 2.
	Segment
	Temperature
	Duration

	1
	94oC
	2 min

	2
	94oC
	30 sec

	3
	25oC
	10 sec

	4
	Ramp to 65oC at 0.1oC/sec
	

	5
	68oC
	6 min

	6
	94oC
	30 sec

	7
	55oC
	30 sec

	8
	68oC
	2 min 50 sec

	9
	Go to 6, x19
	

	10
	68oC
	30 min

	11
	4oC
	Hold/End


8.1.3 Digestion of DRT primers

Label two tubes A/B1 and C/D1. According to the table below, set up a mastermix for two 10μl-reactions using corresponding PCR products from tubes A/B and C/D, obtained from Step 2 of Primary PCR, as templates. 
	Components
	Volumes (μl)

	10X DRT Primer Digestion Buffer 
	1.0

	DRT primer Digestion Enzyme Mix 
	0.5

	Template of tubes A/B and C/D 
	0.5

	SDW
	8.0

	Total volume
	10.0


Mix tubes gently on vortex mixer and briefly spin down in a microcentrifuge. Place tubes in thermocycler (Whatman Biometra) and run Program 3.
Program 3.
	Segment
	Temperature
	Duration

	1
	37oC
	45 min

	2
	95oC
	5 min

	2
	4oC
	Hold/End


7.2.4 Nested PCR to amplify unknown flanking sequnces

Label two tubes A/B2 and C/D2. According to the table below, set up a master mix for two 15μl-reactions using the corresponding digested PCR products, obtained from Step 8.1.3, as templates. 

	Reagents (x1)
	Volumes (μl)

	3X APAgene™ GOLD Buffer*
	5.0

	50X PCR Annealing Enhancer 
	0.3 

	40mM dNTPs 
	0.3

	GSPb (10 µM)
	0.8

	Universal Tagging Primer 

(20 µM) 
	0.4

	Go Taq Polymerase (5U/µl)
	0.3 

	SDW
	7.4

	DNA Template from step 8.1.3
	0.5

	Total volume
	15.0


*Use Buffer I for tube A/B2, and Buffer II for tube C/D2.
Mix tubes gently on vortex mixer and briefly spin down in a microcentrifuge. Place tubes into a preheated (94oC) thermocycler (Whatman Biometra) and run Program 4.
Program 4.
	Segment
	Temperature
	Duration

	1
	94oC
	4 min

	2
	94oC
	30 sec

	3
	62oC
	10 sec

	4
	Ramp to 65oC at 0.1oC/sec
	

	5
	68oC
	2 min 30 sec

	6
	Go to 2, x34
	

	7
	68oC
	10 min

	8
	4oC
	Hold/End


The procedures for the downstream processing of PCR products generated by a duplex PCR DNA Walking procedure are the same as outlined as for singleplex PCR in section 7.3.
9. APPENDICES
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Appendix I.

UNIVERSAL PROBE ASSAYS FOR Bin19 LEFT BORDER SEQUENCES
	Primer


	Length
	Position
	Gene 
	Tm
	%GC
	Sequence 5’ to 3’

	Bin19LBF1

Probe #73
	22

8
	5721-5742

5746-5753
	Unknown

Unknown
	59
	41
	tctaaagaaatagcgccactca

tcctcagc

	Bin19LBR1


	21
	5766-5786
	Unknown
	59
	43
	tgccgacataataggaaatcg

	Bin19LBR2


	18


	6247-6264
	LacI
	60
	61
	gcaactctctcagggcca



	Bin19LBF2

Probe #147
	20

8
	5191-5219

5222-5229
	TetA

TetA
	60
	60
	ctctgccgctctgctaggta

ttgatggc

	Bin19LBR3


	18
	5239-5256
	TetA
	59
	56
	gcagttccgcaaatagcc

	Bin19LBR4


	22
	5721-5742
	Unknown
	59
	41
	tgagtggcgctatttctttaga

	Bin19LBF3

Probe #125
	23

8
	4681-4703

4706-4713
	TetA

TetA
	60
	43
	tgtgattaaggctcagattcgac

cttggagc

	Bin19LBR5


	20
	5183-5202
	TetA
	60
	55
	agagcggcagagatgaacac

	Bin19LBF4

Probe #7
	18

8
	4259-4276

4285-4292
	TrfA

TrfA
	59
	56
	tggcgaccactacacgaa

gggagaag

	Bin19LBR6


	23
	4681-4703
	TetA
	60
	43
	gtcgaatctgagccttaatcaca

	Bin19LBF5

Probe #62
	20

8
	3905-3924

3975-3982
	TrfA

TrfA
	59
	50
	cgtcaacaaggacgtgaaga

cagcaggt

	Bin19LBR7


	18
	4243-4260
	TrfA
	60
	56
	cagcaaacagcacgacga

	Bin19LBF6

Probe #36
	19

8
	3515-3533

3549-3556
	TrfA

TrfA
	60
	58
	agctacggccaagatcgag

ctggctcc

	Bin19LBR8


	20
	3905-3924


	TrfA
	59
	50
	tcttcacgtccttgttgacg

	Bin19LBF7

Probe #155
	19

8
	2914-2932

2937-2944
	NPTIII

NPTIII
	60
	58
	cagggcggacaagtggtat

ttgccttc

	Bin19LBR9


	19
	3515-3533


	TrfA
	60
	58
	ctcgatcttggccgtagct

	Bin19LBF8

Probe #27
	20

8
	2461-2480

2485-2492
	NPTIII

NPTIII
	59
	50
	catgatgctatggctggaag

gctgcctg

	Bin19LBR10


	19
	2914-2932


	NPTIII
	60
	58
	ataccacttgtccgccctg

	Bin19LBF9

Probe #108
	20

8
	1905-1924

1930-1937
	IS1

IS1
	60
	45
	tgcagttgccatgttttacg

gagagcag

	Bin19LBR11


	19
	2490-2508
	NPTIII
	59
	53
	tgcaggacctttggaacag


Primer Combinations 

Amplicon (bp)
Probe#

Bin19LBF1 +  Bin19LBR1

66


73

Bin19LBF1 +  Bin19LBR2

544


73

Bin19LBF2 +  Bin19LBR3

66


147

Bin19LBF2 +  Bin19LBR4

552


147

Bin19LBF3 +  Bin19LBR5

526


125

Bin19LBF4 +  Bin19LBR6

445


7

Bin19LBF5 +  Bin19LBR7

356


62


Bin19LBF6 +  Bin19LBR8

410


36

Bin19LBF7 +  Bin19LBR9

620


155

Bin19LBF8 +  Bin19LBR10

472


27

Bin19LBF9 +  Bin19LBR11

604


108

(4529 bp)

UNIVERSAL PROBE ASSAYS FOR Bin19 RIGHT BORDER SEQUENCES
	Primer


	Length
	Position
	Gene 
	Tm
	%GC
	Sequence 5’ to 3’

	Bin19RBF1

Probe #104
	19

8
	8841-8859

8865-8872
	NPTII

NPTII
	59
	53
	catcagagcagccgattgt

gtgcccag

	Bin19RBR1


	19
	9444-9462
	TetA
	59
	53
	aatcttgctcgtctcgctg

	Bin19RBF2

Probe #70
	19

8
	9444-9462

9465-9472
	TetA

TetA


	59
	53
	cagcgagacgagcaagatt

ccgccgcc

	Bin19RBR2


	19
	9915-9933
	TetA
	59
	53
	gcttgttcctgaagtgcca

	Bin19RBF3

Probe #135
	19

8
	9915-9933

9957-9964
	TetA

TetA
	59
	53
	tggcacttcaggaacaagc

gaagccat

	Bin19RBR3


	20
	10455-10474
	TetA
	60
	60
	gtagtgagtgggttgcgctc

	Bin19RBF4

Probe #21
	20

8
	10455-10474

10477-10484
	TetA

TetA
	60
	60
	gagcgcaacccactcactac

cagagcca

	Bin19RBR4


	20
	10786-10805
	ColE1 ori
	60
	45
	tatggaaaaacgccagcaac

	Bin19RBF5

Probe #72
	18

8
	10743-10760

10763-10770
	ColE1 ori

ColE1 ori
	60
	50
	gagcaaaaggccagcaaa

gccaggaa

	Bin19RBR5


	19
	11239-11257
	TraF
	59
	53
	ttgccctcatctgttacgc

	Bin19RBF6

Probe #15
	20

8
	11170-11189

11207-11214
	TraF

TraF
	60
	55
	ctgtcccttattcgcacctg

tcctgctc

	Bin19RBR6


	18
	11595-11612
	TraF
	60
	61
	gaccacgcccatcatgac

	Bin19RBF7

Probe #21
	18

8
	11595-11612

11623-11630
	TraF

TraF
	60
	61
	gtcatgatgggcgtggtc

cagagcca

	Bin19RBR7


	21
	411-431
	oriV
	60
	48
	ctcaaatgtcaataggtgcgc

	Bin19nptF1

Probe #31
	20


	8312-8331

8344-8351
	NPTII
NPTII
	59
	50
	ccacagtcgatgaatccaga

ttccacca

	Bin19nptR1


	18
	8355-8372
	NPTII
	60
	50
	atgcctgcttgccgaata


Primer Combinations 

Amplicon (bp)
Probe#

Bin19RBF1 +  Bin19RBR1

640


104


Bin19RBF2 +  Bin19RBR2

490


70


Bin19RBF3 +  Bin19RBR3

574


135

Bin19RBF4 +  Bin19RBR4

406


21
Bin19RBF5 +  Bin19RBR5

538


72

Bin19RBF6 +  Bin19RBR6

448


15

Bin19RBF7 +  Bin19RBR7

614


21






(3710 bp)

Bin19nptF1 +  Bin19nptR1

61


31
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