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Summary 

Polymerase Chain Reaction (PCR) could be helpful for the control of the species origin of 

PAP and a possible lifting of the ban on the use of non-ruminant PAP in non-ruminant feed 

without the lifting of the existing prohibition on intra-species recycling as considered by the 

Commission in the TSE roadmap II1. 

The present inter-laboratory study aimed 1) to evaluate the potential of PCR targets 

present in the NRLs for the detection of PAPs according to the information collected through 

the 2010 EURL-AP survey about PCR capacities of the NRLs and 2) to identify assays that 

would be of interest for a future validation. 

The results show that the PCR tests used by some NRLs are fully reliable. More than 15 

targets gave interesting results to be considered by the EURL-AP for further investigations on 

their fitness for the detection of PAPs. Nevertheless, a majority of the assays is not fit for the 

purpose or is not sensitive enough to be used as such in routine analysis.  

                                                 
1
  The TSE Roadmap 2 - A Strategy paper on Transmissible Spongiform Encephalopathies for 2010-20. Communication from the Commission to the European 

parliament and the Council. Brussels, 16/07/2010, COM(2010)384 final.  
http://www.fsai.ie/uploadedFiles/Legislation/FSAI_-_Legislation/2010/07_jul2010/EU_Communication_TSE.pdf 
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1. Introduction 

In the TSE roadmap II2, the Commission considers a possible lifting of the ban on the use 

of non-ruminant PAP in non-ruminant feed without the lifting of the existing prohibition on 

intra-species recycling. Such a measure would however be acceptable only if validated 

analytical techniques to determine the species origin of PAP are available. Polymerase Chain 

Reaction (PCR) could be helpful for that purpose. 

The 2010 EURL-AP survey about PCR capacities of the NRLs indicated that some NRLs 

developed and used PCR tests focussed on animal targets. The present inter-laboratory 

study would aim to evaluate the potential of PCR targets present in the NRLs for the 

detection of PAPs and to identify assays that would be of interest for a future validation. 

2. Organizer team 

The study was conducted and coordinated by the EURL-AP (Department Valorisation of 

Agricultural Products of the CRA-W). 

3. Participants 

Eleven National Reference Laboratories (NRLs) were contacted through an invitation 

letter (Annex I) and agreed to participate. 

Table 1. List of participating National Reference Laboratories (NRLs) 

Organization name Country 

Agroscope Liebefeld Posieux - HARAS  

Bundesinstitut für Risikobewertung (BfR) 

Central Agricultural Office 

Central Institute for Supervising and Testing in 
Agriculture  

Istituto Zooprofilattico Sperimentale del Piemonte,  
Liguria e Valle d'Aosta (IZSTO – CreAA) 

Laboratorio Arbitral Agroalimentario 

National Food and Veterinary Risk Assessment 
Institute  

National Veterinary Research Institute  

Österreichische Agentur für Gesundheit und  
Ernährungssicherheit (AGES) 

RIKILT-Institute of Food Safety 

Veterinary Laboratory Agency (VLA) 

Posieux, Switzerland 

Berlin, Germany 

Budapest, Hungary 

Prague, Czech Republic 
 

Torino, Italy 
 

Madrid, Spain 

Vilnius, Lithuania 
 

Pulawy, Poland  

Linz, Austria 
 

Wageningen, The Netherlands  

Penrith, Cumbria, UK 

 

                                                 
2
  The TSE Roadmap 2 - A Strategy paper on Transmissible Spongiform Encephalopathies for 2010-20. Communication from the Commission to the European 

parliament and the Council. Brussels, 16/07/2010, COM(2010)384 final.  
http://www.fsai.ie/uploadedFiles/Legislation/FSAI_-_Legislation/2010/07_jul2010/EU_Communication_TSE.pdf 
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4. Time schedule of the study 

The 17th of January 2011, an invitation letter (Annex I) was sent to the NRLs having 

reported to use PCR methods for the detection of PAPs to know whether they were 

interested to participate in the study. The document described the following points: 

 objective of the study,  

 organizer team, 

 material provided,  

 general outline of the exercise, 

 time schedule of the study. 

The laboratories had to confirm their participation by the 31st of January 2011 through a 

reply form (Annex II) indicating the targets that they accepted to include in the study as 

these targets could be shared within the EURL-AP network in case of convenient results. 

The 14th of February 2011, the experimental material was sent to all the participating 

laboratories which received the material in good conditions between the 15th and the 17th of 

February 2011 except for the NRL #4 which received defrosted vials of the provided DNA 

extracts.  

The results were collected between the 25th of February and the 29th of March 2011 

(official deadline: 1st to 4th of March). 

The participants received an Excel file made of three sheets: 1) the instructions (Annex 

III), 2) the form for encoding of the results (Annex IV), 3) the report summary which is 

automatically generated by filling results in sheet 2 (Annex V). 

5. Purpose of the study 

The objective of this study was to evaluate the potential of PCR targets present in the 

NRLs for the detection of PAPs and to identify assays that would be of interest for a future 

full validation through an interlaboratory study leading to a sharing of the tests within the 

EURL-AP network if the validation is successful. 

6. Design of the study 

The task of the participating laboratories consisted to analyse 17 blind DNA samples with 

all the targets they accepted to evaluate. As the DNAs were extracted according the protocol 

of the CRA-W (semi-automatic extraction protocol using the Wizard® Magnetic DNA 

Purification System for Food -Promega- and a KingFisher extractor -Thermo), an additional 

labelled sample containing a DNA extracted from a sample contaminated with 0.1% of cattle 

MBM was also provided to the participants in order to adapt their PCR protocols to the 

samples.  
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7. Description and preparation of test materials 

A set of 17 samples to be analysed by the participants was prepared. They all consisted of 

DNA extracts. The composition of the samples is presented in Annex VI. 

Nine samples were prepared: one blank A (consisting of soybean), five mixes containing 

0.2% in weight of cattle MBM, pig MBM, sheep MBM, chicken MBM or fishmeal respectively 

in blank A and three mixes containing 1 % in weight of pig MBM, chicken MBM or fishmeal in 

blank A. The entire samples were submitted to the DNA extraction protocol in use at the 

CRA-W (see point 6). The DNAs were then mixed to obtain the fifteen samples containing 

one or two animal species. The samples were prepared as described in the Figure 1. 

 

Figure 1. Preparation of the samples 

8. Tests performed to check the samples 

The composition of all the samples was checked with the targets present at EURL-AP 

(cattle, pig, sheep, chicken and fish) and all results were as expected. 

Possible presence of turkey material in chicken MBM was outsourced to an external 

laboratory as the EURL-AP does not have such a target. The results were inconclusive as 

turkey was apparently also found in the blank sample which is impossible with respect to all 

the care taken to prepare this sample. 

Extraction of  9  matrices 

Soybean 

One blank 3 mixes at 1 % MBM 5 mixes at 0.2 % MBM 

Soybean 
+ 

1 % 
pig 

Soybean 
+ 

1 % 
chicken 

Soybean 
+ 

1 % 
fish 

Soybean 
+ 

0.2 % 
cattle 

Soybean 
+ 

0.2 % 
pig 

Soybean 
+ 

0.2 % 
sheep 

Soybean 
+ 

0.2 % 
chicken 

Soybean 
+ 

0.2 % 
fish 

Samples at 0.1 % only one species 
Samples at 0.1 % of one species 

and 0.5 % of other one species  

5 samples 10 samples 

+ 1 blank sample (soybean extract) 
+ 1 turkey (turkey meat extract diluted 1:1 in soybean extract) 

Dilution 1:1 
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9. Results 

Among the participants, one lab (NRL #6) did not send any result nor explanation for this. 

NRL #7 sent an e-mail explaining that they were unable to send reliable results.  

The results are compiled in Annex VII and summarised in Table 2. 
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Table 2. Results 

Lab Animal Cattle Sheep Goat Ruminant Pig Chicken Turkey Goose Duck Poultry Avian Horse Rabbit Fish 

NRL # 1 
1 false pos. 

result 
NT  NT     NT NT NT NT NT NT  

NRL # 2 
6 false neg. 

results 

2 false 
pos. 

results 

3 false 
neg. 

results 


* NT 
3 false 
neg. 

results 

1 false neg. 
result 

 NT NT NT NT NT NT NT 

NRL # 3 NT 
4 false 
neg. 

results 

4 false 
neg. 

results 
NT NT 

6 false 
neg. 

results 

3 false neg. 
results 

 
* 

* NT NT NT NT NT 

NRL # 4 NT NT NT NT 
6 false neg. results + 

1 false pos. result 
 NT NT NT NT 

1 false pos. 
result + 1 
false neg. 

result
3 

NT NT NT NT 

NRL # 5 
5 false neg. 

results 

4 false 
neg. 

results 

4 false 
neg. 

results 
NT NT 

6 false 
neg. 

results 
NT NT NT NT NT  NT NT NT 

NRL # 6 No result reported 

NRL # 7 No reliable result obtained by the lab 

NRL # 8 
14 false neg. 

results 

5 false 
neg. 

results 
NT NT NT NT 

6 false neg. 
results + 1 false 

pos. result 
NT NT NT NT NT NT NT NT 

NRL # 9 NT 
4 false 
neg. 

results 

4 false 
neg. 

results 


*  
3 false 
neg. 

results 
  NT 

* NT NT NT NT NT 

NRL # 10 NT 
1 

1 false 
pos. 

result
2 

NT 
1 false pos. result + 
1 false neg. result 

1 

1 false 
neg. 

result 
1,2

 

1 false pos. 
result 

1 NT NT NT 
2
 NT NT NT NT 

NRL # 11 NT  NT NT NT 
1 false 
neg. 

result 
 NT NT NT NT NT NT NT 

1 
false 
pos. 

result 

Legend :    = no false result      
1
 Method developed by NRL  #10    

3 
Turkey not detected

 

    
*
= not really evaluated – no aspecifity observed    

2 
Kit used by NRL #10    NT = not tested



7 
 

 Looking at these results, the following comments can be done :  

1. Fifteen targets used in 8 NRLs gave excellent results. They cover the cattle, sheep, 

ruminant, pig, chicken, turkey, avian and fish taxons. 

2. Five targets developed for the detection of goat, goose and duck DNA show no 

aspecifity with the species present in the study. Their sensitivity was nevertheless 

not evaluated. 

3. Nineteen targets gave only false negative results due to a lack of sensitivity. 

Looking at the Ct values provided by the participants, the results could be 

improved for 6 targets (cattle, sheep, pig, chicken targets of NRL #3; pig target of 

NRL #5; pig target of NRL #9) by setting more adequately the cut-off value of the 

methods. 

4. The remaining targets gave poor results and are not fit for the detection of PAPs. 

5. Even if samples of NRL #4 arrived defrosted, one may conclude that it did not 

affect the results because all the samples analysed with the pig target of NRL #4 

were correctly identified (even those at 0.1% of pig MBM).  

10. Conclusions 

The results showed that PCR is already used in some NRLs. The results obtained by NRL #1 

prove that they can obtain reliable results except for what was claimed with the animal 

target being finally an eukaryotic target (so plants do react as well). Nevertheless, a lot of 

targets are not fit for the purpose or don’t have a good sensitivity to be used as such in 

routine analysis.  

More than 15 targets gave interesting results to be considered by the EURL-AP for further 

investigations on their fitness for the detection of PAPs. 

11. Acknowledgements 
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12. Annexes 
Annex I: Invitation letter 
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Annex II: Reply form 
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Annex III: instructions sheet sent to the participants 
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Annex VI: sheet for the recording of the results sent to the participants 
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Annex V: automatically generated sheet generated for the reporting 
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Annex VI: List of material from which the DNA extracts originate 

 Description 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Blank (soyabean free from PAP) 

Blank + 0.1 % in weight of cattle MBM 

Blank + 0.1 % in weight of sheep MBM 

Blank + 0.1 % in weight of pig MBM 

Blank + 0.1 % in weight of chicken MBM 

Blank + 0.1 % in weight of fishmeal 

Blank + 0.1 % in weight of cattle MBM + 0.5 % in weight of fishmeal 

Blank + 0.1 % in weight of sheep MBM + 0.5 % in weight of fishmeal 

Blank + 0.1 % in weight of pig MBM + 0.5 % in weight of fishmeal 

Blank + 0.1 % in weight of chicken MBM + 0.5 % in weight of fishmeal 

Blank + 0.1 % in weight of cattle MBM + 0.5 % in weight of pig MBM 

Blank + 0.1 % in weight of sheep MBM + 0.5 % in weight of pig MBM 

Blank + 0.1 % in weight of pig MBM + 0.5 % in weight of chicken MBM 

Blank + 0.1 % in weight of chicken MBM + 0.5 % in weight of chicken MBM 

Blank + 0.1 % in weight of pig MBM + 0.5 % in weight of chicken MBM 

Blank + 0.1 % in weight of pig MBM + 0.5 % in weight of chicken MBM 

Fresh turkey meat 
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Annex VII: Results of the participants 
 
Legend: 
 
 Correct result 
  

 False result 
  

 No conclusion on the result 
  

 Coding error 
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Laboratory identification code 4

Sample N° Animal Cattle Sheep Goat Ruminant Pig Chicken  Turkey Goose Duck Poultry Avian Horse Rabbit Fish

1 9 Not tested Not tested Not tested Not tested Negative Negative Not tested Not tested Not tested Not tested Negative Not tested Not tested Not tested Not tested

2 27 Not tested Not tested Not tested Not tested Negative Positive Not tested Not tested Not tested Not tested Positive Not tested Not tested Not tested Not tested

3 45 Not tested Not tested Not tested Not tested Positive Negative Not tested Not tested Not tested Not tested Positive Not tested Not tested Not tested Negative

4 52 Not tested Not tested Not tested Not tested Negative Negative Not tested Not tested Not tested Not tested Positive Not tested Not tested Not tested Not tested

5 63 Not tested Not tested Not tested Not tested Negative Negative Not tested Not tested Not tested Not tested Negative Not tested Not tested Not tested Not tested

6 70 Not tested Not tested Not tested Not tested Negative Negative Not tested Not tested Not tested Not tested Negative Not tested Not tested Not tested Not tested

7 81 Not tested Not tested Not tested Not tested Negative Negative Not tested Not tested Not tested Not tested Negative Not tested Not tested Not tested Negative

8 88 Not tested Not tested Not tested Not tested Positive Negative Not tested Not tested Not tested Positive Negative Not tested Not tested Not tested Not tested

9 99 Not tested Not tested Not tested Not tested Negative Positive Not tested Not tested Not tested Not tested Negative Not tested Not tested Not tested Not tested

10 106 Not tested Not tested Not tested Not tested Negative Positive Not tested Not tested Not tested Not tested Negative Not tested Not tested Not tested Not tested

11 117 Not tested Not tested Not tested Not tested Positive Negative Not tested Not tested Not tested Not tested Positive Not tested Not tested Not tested Not tested

12 124 Not tested Not tested Not tested Not tested Negative Negative Not tested Not tested Not tested Not tested Positive Not tested Not tested Not tested Not tested

13 135 Not tested Not tested Not tested Not tested Negative Positive Not tested Not tested Not tested Not tested Negative Not tested Not tested Not tested Not tested

14 142 Not tested Not tested Not tested Not tested Negative Positive Not tested Not tested Not tested Not tested Negative Not tested Not tested Not tested Not tested

15 153 Not tested Not tested Not tested Not tested Negative Positive Not tested Not tested Not tested Not tested Positive Not tested Not tested Not tested Not tested

16 160 Not tested Not tested Not tested Not tested Negative Negative Not tested Not tested Not tested Not tested Positive Not tested Not tested Not tested Not tested

17 178 Not tested Not tested Not tested Not tested Negative Negative Not tested Not tested Not tested Not tested Negative Not tested Not tested Not tested Not tested

Remark(s): Result of sample 88 is "not tested" for duc. We can't change this cell (R31) in Report form. Our sample set was defrosted.

Date:  08/03/2011 Name: ……………………………………………….. Signature:

First name: …………………………………………
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