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1. General information on the method

Purpose and Scope

This protocol describes an event-specific real-time quantitative TaqMan® (or specify chemistry used) PCR method for determination of the relative content of event (specify name of the GM event) DNA to total (specify species, e.g. maize, rapeseed etc.) DNA in a sample.

The PCR assay has been optimized for use in an ABI Prism® 7900 sequence detection system (or specify other equipment).  
Principle of the method

For specific detection of event (specify name of the GM event) genomic DNA, a (give amplicon length)-bp fragment of the region that spans the 3’ insert-to-plant junction in  (specify species) event (specify name of the GM event) is amplified using two specific primers. PCR products are measured during each cycle (real-time) by means of a target-specific oligonucleotide probe labeled with two fluorescent dyes: (specify fluorescent dye, e.g. FAM, VIC etc.) as a reporter dye at its 5( end and TAMRA (or specify other quencher dye) as a quencher dye at its 3( end.  The 5(-nuclease activity of the Taq DNA polymerase is exploited, which results in the specific cleavage of the probe, leading to increased fluorescence, which is then monitored.  

For relative quantification of event (specify name of the GM event) DNA, a (specify species)-specific reference system amplifies a  (give amplicon length)-bp fragment of (give name of endogenous gene), a (specify species) endogenous gene, using a pair of (give name of endogenous gene) gene-specific primers and an (give name of endogenous gene) gene-specific probe labeled with (specify fluorescent dye) and TAMRA (or specify other quencher dye) as described above.  

2. Details on samples and standard curve 

DNA Concentration of samples

For the unknown samples, the use of (specify the amount of total genomic DNA) ng of template DNA per reaction well is recommended. The corresponding concentration and genome copy number are as follows:

	Final quantity per well 


	 XXX

	Concentration (ng/µl)


	XX


DNA Concentration of standard samples

The standard curves comprise a number of (give number of calibration samples) points (from S1 to Sx)

The first standard curve point S1 is derived from a sample containing the following GM % of the event (specify name of the GM event): (please give the GM% of the calibration sample)
Standard curve points S2 – SX are obtained by serial dilution of the X% GM standard S1. The dilution scheme and the corresponding total genomic DNA content in PCR is described below:

	Sample code
	S1
	S2
	S3
	S4
	S5

	Total DNA content in PCR 


	XXXX
	XXXX
	XXXX
	XXXX
	XXXX


NOTE: Add additional standard points if needed

The concentration range tested and recommended for the standard curve is: (give range expressed as total DNA content and/or GM %).

3. Details on composition and preparation of reaction mixes 

If necessary, thaw all reagents. It is recommended to store all reagents on ice once thawed.  Be sure to thoroughly mix each reagent before use.  Two reaction mixes (one for event [specify name of the GM event] PCR and one for [give name of endogenous gene] PCR) must be prepared consisting of all components of the PCR, except DNA template, in sufficient quantities for all reactions (including those for standard DNA solutions) to be performed (i.e., prepare each reaction mix for at least two extra reaction).  This allows for consistency and minimizes cross-contamination 

It is recommended that all reagents be added in the order listed below for both reaction mixes.  
Preparation of the master-mix for the reference gene system

	Component
	Final concentration in PCR
	µl/reaction

	TaqMan Universal Master Mix 2X

Primer F (XX µM)

Primer R (XX µM)

Probe (XX µM)

Nuclease free water

Template DNA (maximum XX ng)
	1x

XXX nM

XXX nM

200 nM

#

#
	XX

XXX

XXX

XXX

XXX

XX

	Total volume:
	
	XX µl


Preparation of the master-mix for the (specify name of GM event)
	Component
	Final concentration in PCR
	µl/reaction

	TaqMan Buffer A 10x

MgCl2 (e.g. 25 mM) 

dNTPa XX mM each

dUTP XX mM

primer F (XX µM)

primer R(XX µM)

probe (XX µM)

AmpErase UNG (1 U/µl)

Ampli Taq Gold (5 U/µl)

Nuclease free water

Template DNA (≤ XX ng DNA for standards, maximum XXX ng for unknowns)


	1x

X mM

XX mM each
 XX mM

XX nM

XX nM

XX nM

XX U

XX U

#

#
	XX

X

0XX each

XX

XXX

XXX

XXX

XXX

XXX

XX

X

	Total volume:
	
	XX µl


a dNTP = dATP, dCTP and dGTP.

4.  Cycling parameters

Run the PCR with cycling conditions listed below for both event (specify name of the GM event) and (specify name of the endogenous gene) assays in the ABI Prism 7900 system (or specify other equipment).  
Note: please modify as appropriate the cycling parameters given below as an example

	Step
	Stage
	T°C
	Time (sec)
	Data collection
	Cycles

	1
	UNG
	50 °C
	120”
	no
	1x

	2
	Initial denaturation
	95oC
	600”
	no
	1x

	3
	Amplification
	Denaturation
	95oC
	15”
	no
	50x

	4
	
	Annealing &

Extension
	60oC
	60”
	yes
	


5. Primers and probes

Two types of quantitation are performed in this method: one for the endogenous gene (specify name of endogenous gene) and one for the (specify name of GM event) specific sequence region.  

The following sets of primers and probes are used:

	
	Sequence (5’ to 3’)

	(GM Event) primer F
	 XXXXXXXXXXXXXXXXX

	(GM Event) primer R
	 XXXXXXXXXXXXXXXXX

	(GM Event) probe
	6-FAM-XX-TAMRA (or specify other labeling and quenching dyes)

	(Endogenous) primer F
	 XXXXXXXXXXXXXXXXX

	(Endogenous) primer R
	 XXXXXXXXXXXXXXXXX

	(Endogenous) probe 
	6-FAM-XX-TAMRA (or specify other labeling and quenching dyes)


Note: primers and probes sequences will not be included in the validation protocol distributed to the participants.

6. Equipment and materials

The following equipment may be used in this procedure:

(please provide a detailed list of equipment, analysis software and materials needed; an example is given below):

	Equipment
	Number/Specification

	ABI Prism( 7700 sequence detection system
	Applied Biosystems Part No. 7700-01-200/208

	Software:  Sequence Detection System version 1.7
	Applied Biosystems Part No. 4311876

	ABI Prism( 7900HT sequence detection system
	Applied Biosystems Part No. 4329002 or 4329004

	MicroAmp( optical 96-well reaction plates
	Applied Biosystems Part No. N801-0560



	MicroAmp( optical caps (8 caps/strip)
	Applied Biosystems Part No. N801-0935

	ABI PRISM( optical adhesive covers
	Applied Biosystems Part No. 4311971

	ABI PRISM( optical adhesive cover starter kit
	Applied Biosystems Part No. 4313663

	ABI PRISM( optical cover compression pads
	Applied Biosystems Part No. 4312639


7. Reagents, buffers and solutions

The following reagents, buffers and solutions are used in this procedure:

(please provide a detailed list of reagents and buffers, including procedure for buffer and solution preparation and storage; an example is given below):
	Reagent
	Number/Specification

	0.5 M EDTA
	Sigma Cat. No. E-7889

	Nuclease-free water
	Sigma Cat. No. W-4502

	PCR primers (10 (M) and fluorescent oligonucleotide probes (5 (M)
	Synthesized by (specify company)


TaqMan( 

	universal PCR master mix (2X)
	Applied Biosystems Part No. 4304437

	1 M Tris-HCl, pH 8.0
	Sigma Cat. No. T-3038


Example for the preparation of TE buffer: 

	TE Buffer,

pH 7.0
	10 mM Tris, 1 mM EDTA, pH 7.0 - For 250 ml:

· Mix 100 ml of nuclease-free water, 2.5 ml of 1 M Tris, pH 8.0 and 0.5 ml 

of 0.5 M EDTA.

· Adjust pH to 7.0 with HCl.

· Adjust final volume to 250 ml with nuclease-free water.

· Filter sterilise.

Store at room temperature for up to 5 years.


NOTE: Two examples of reaction mix compositions are given below. Please modify the composition of mixes as appropriate.








