Annex 1

Validation process of the Real Time PCR for the identification of Phyllosticta citricarpa (van Gent-Pelzer et al., 2007)


Diagnostic protocol

Samples and DNA extraction
The validation experiments were carried out on a series of target referenced samples, consisting of 4 different strains of Phyllosticta citricarpa and 3 non-target samples (table 1). DNA was extracted from fungal cultures and lemon fruit using the commercial plant/fungi DNA extraction kit NucleoSpin Plant II (Macherey-Nagel), according to the manufacturer’s instructions. The quantification was performed by the fluorometer Qubit .1 (Invitrogen). The samples were prepared adding a known amount of target and no-target DNA to the DNA extracted from fruit lemon. The quality and amplification ability of each DNA sample was estimated through a PCR using the universal primer ITS4 and ITS5 (White et al., 1990).

Table 1. Target and non-target fungal strains used for the validation
	Identification name
	Reference
	Species
	Host

	ER1758
	*CBS 828.97
	Phyllosticta citricarpa
	Citrus aurantium 

	ER1759
	CBS 102374
	Phyllosticta citricarpa
	Citrus aurantium

	ER1760
	CBS 127455
	Phyllosticta citricarpa
	Citrus sinensis

	ER1761
	CBS 127451
	Phyllosticta citricarpa
	Citrus reticulata

	ER1762
	CBS 120490
	Phyllosticta capitalensis 
	Citrus paradisi

	ER1800
	**ITS4xITS5 sequencing
	Mycosphaerella sp.
	Citrus limon

	ER1891
	ITS4xITS5 sequencing
	Phyllosticta citriasiana
	Citrus  maxima













* from CBS, Centraalbureau voor Schimmelcultures-Fungal Biodiversiry Centre (Utrecht, The Netherlands).
**White et al., 1990


PCR amplification 
PCR reactions were performed using the forward primer GcF1 (5’- GGT GAT GGA AGG GAG GCC T -3’), the reverse primer GcR1 (5’- GCA ACA TGG TAG ATA CAC AAG GGT -3’) and the dual labeled hydrolysis probe GcP1 (5’- AAA AAG CCG CCC GAC CTA CCT TCA -3’) FAM- and TAMRA-labeled at 5’and 3’ end respectively. Two l of DNA template per reaction were amplified. 
The volume and concentrations of each reagent are shown in table 2.

Table 2 Volumes and concentrations of reagents in Real Time PCR

	Reagent
	Working
concentration
	Volume per
reaction (µL)
	Final
concentration

	Molecular grade water
	
	10.2
	

	Citrus  limon DNA
	30 pg/µL
	1
	1 pg/µL

	Master MIX
	2X
	15
	1X

	Forward primer GcF1
	10 µM
	0.75
	025 µM

	Reverse primer GcR1
	10 µM
	0.75
	0.25 µM

	Taqman probe GcP1
	10 µM
	0.3
	0.1 U/µL

	DNA
	
	2
	

	Total
	
	30
	





Thermocycler conditions:


	
	Temperature
	Time
	Number of  cycles

	Initial Denaturation
	94 °C
	10’
	1

	Denaturation
	94 °C
	15”
	40

	Annealing/ Elongation
	65 °C
	30”
	



The fluorescence reading occurred after each annealing/elongation step.
All reagents, materials and instruments used for the validation procedures are reported in table 3


Table 3 Reagents, materials and instruments used for the validation 
	Reagents/Material/Instruments
	Company

	DNA polymerase: Maxima Probe/ROX qPCR Master Mix (2x) 
	Thermo Scientific

	Real time PCR plates: Multiplate 96-Well Unskirted PCR Plates; Microseal ‘B’ Seal Seals
	Bio-Rad

	Filter tips: Standard
	

	Microfuge tubes: Cliklok Microcentrifuge Tubes
	Simport

	Pipettes: PIPETMAN P10, P20, P100, P200, and P1000
	Gilson

	Thermocycler: CFX-96
	Bio-Rad





RING TEST:

The robustness of this method was verified  through a “Ring Test” among 6 laboratories. Six positive samples (3 containing the target DNA slightly above the relative limit of detection and 3 containing the target DNA ten times the relative limit of detection) and 6 negative samples (3 containing no DNA and 3 containing DNA of non-target strains ten times the relative limit of detection) were tested. The results showed:
-100% relative sensitivity
-100% relative specificity
-100% repeatability
-100% reproducibility
Reagents and instruments used for the Ring Test in each laboratories are reported in table 4.




	
	DNA polymerase 
	Real Time Thermocycler
	Software for data analysis

	LAB01
	2x SuperMix 
(Bio-Rad)
	Bio-Rad CFX
	Bio-Rad CFX manager 3.0

	LAB02
	TaqMan 2X Universal PCR Master Mix (Applied Biosystem)
	Step One Plus Applied Biosystems
	Step One Software, for StepOne  and StepOnePlus; v2.2.2 

	LAB03
	TaqMan 2X Universal PCR Master Mix (Applied Biosystem)
	7300 Real Time PCR System, AppliedBiosystem
	7300 SDS Software, v1.3

	LAB04
	2X sSO Fast SuperMix, Biorad
	Bio-Rad CFX
	Bio-Rad CFX manager 3.0

	LAB05
	Platinum qPCR super Mix-UDG (Invitrogen, 11730-025)
	Light Cycler 480, Roche
	Light Cycler 480 Software release 1.5.0 SP3 (1.5.0.39)

	LAB06
	Super Mix 2x, Bio-Rad
	7500 Real Time PCR System, AppliedBiosystem
	7500 Software, v2.0.4)



Table 4 Reagents and instruments used for the Ring Test in each laboratories.


Validation process

As mentioned in ISO 17025 in the laboratory have been recorded the results obtained and the procedure used for the validation. In each amplification experiments a negative isolation control (NIC) was included, to monitor cross-reactions with the host tissue and/or contamination during nucleic acid extraction: nucleic acid extraction and subsequent amplification of a sample of uninfected host tissue or clean extraction buffer.
Analytical sensitivity:  performed on 3 different target strains (ER1758, ER1759, ER1760) with 8 1:10 serial dilutions (from 10 ng to 1x10-6 ng).
Analytical specificity:  performed on 3 different target strains (ER1758, ER1759, ER1760) and 3 different non-target strains (ER1762, ER1800, ER1891) using 1x10-3 ng of DNA template.
Repeatability:  performed on the same isolate in trhee identical experiments at above (1x10-3 ng of DNA template) and at the limit (1x10-5 ng) of detection, with 8 replicates.
Reproducibility:  performed on the same isolate in trhee different experiments at above (1x10-3 ng of DNA template) and at the limit (1x10-5 ng) of detection, with 8 replicates.

