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Summary 

In line with EFSA’s policy on openness and transparency and in order for EFSA to receive comments 

from the scientific community and stakeholders on its work, EFSA engages in public consultations on 
key issues. The Statement on the requirements for whole genome sequence analysis of microorganisms 

intentionally used in the food chain was endorsed for public consultation by the Scientific Committee of 

EFSA on the 4th of December 2019.  The document was released for public consultation from 16th 
January 2020 to 28th February 2020. Stakeholders were informed and invited to submit comments. All 

comments were evaluated and when considered appropriate, the statement was modified to take 

account of the comments.  

EFSA received 189 comments from 36 interested parties: eighteen from the public sector (e.g., industry, 
consultancy), eight from universities, seven from public organisations, two from non-governmental 

organisations, and one from a citizen on her private capacity. The comments received (after removal of 

duplicates) are listed in Table 1, together with answers or comments from EFSA. All comments were 

subject to evaluation and assessment. EFSA wishes to thank all stakeholders for their contributions. 

© European Food Safety Authority, 2021 

https://www.efsa.europa.eu/en/efsajournal/pub/9999
https://www.efsa.europa.eu/en/efsajournal/pub/9999
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Table 1:  Comments received during the public consultation on the requirements for whole genome sequence analysis of microorganisms intentionally 

used in the food chain. 

 
# Organization Chapter Comment  Comment by EFSA 

1.  AMFEP/FEFANA/EuropaBio1 1.  
 

GENERAL COMMENT  
 
We appreciate the opportunity to comment on the draft EFSA statement on the 
requirements for whole genome sequence (WGS) analysis of microorganisms 
intentionally used in the food chain. We would like to acknowledge the work 
performed by EFSA in order to provide additional and detailed guidance to 
applicants on what is required to conduct and report WGS analysis and how 
these data will be used in the risk assessment process. 
 
We encourage EFSA to balance very precise requirements against providing a 
certain window of freedom to choose methods and algorithms with a sufficient 
quality standard. This is necessary also to make the document robust towards 
technology development in the field as commented below.  
 
Industry would like to express its concern over the requirement of the raw data 
for WGS, as the draft statement does not reflect the fundamental difference 
between products containing live microorganisms and contained-use products: 
 
a) For products containing live microorganisms, there is “free” access to the 
DNA (provided that compliance with the Nagoya Protocol and ABS legislation is 
secured, if relevant), so the genome sequence can be determined and the 
submission of WGS data may be considered for the assessment.  
 
b) For contained-use products, a major confidentiality issue arises. The WGS is 
the blueprint of the microorganism, and therefore requires utmost protection. 
 
Since final products do not contain live cells of the production organism, nor 
recombinant DNA (in line with EFSA’s guidance), WGS cannot be reconstructed 
from the product on the market and used for monitoring. It is therefore nearly 
impossible for a producer or control laboratory to prove that a competitor has 
rebuilt a production strain based on illegally accessed genome sequencing 
data. 
For that reason, WGS information should be kept strictly confidential. 
Furthermore, since such a requirement cannot be restricted to the EU, it will 

Applicants may submit confidentiality requests in accordance 
with the procedures and within the limits set by Regulation 
(EC) No 178/2002 and the applicable sectoral legal framework, 
for instance Article 25 of Directive 2001/18/EC, Article 30 of 
Regulation (EC) No 1829/2003, Article 18 of Regulation (EC) 
No 1831/2003, Article 12 of Regulation (EC) No 1331/2008, 
Article 63 of Regulation (EC) No 1107/2009 and Article 23 of 
Regulation (EU) No 2015/2283. For what concerns applications 
submitted after 27 March 2021, the Regulation (EU) No 
2019/1381 (Transparency Regulation) becomes applicable, 
and confidential status may be granted by EFSA or the 
competent Authority only to certain elements of applications 
dossiers submitted by applicants, upon their duly motivated 
request and consideration of a verifiable justification provided 
therein. In particular, according to the changes introduced by 
the Transparency Regulation, EFSA may grant confidential 
treatment only with respect to the list of items contained in 
Article 39 of Regulation (EC) No 178/2002 as amended by the 
Transparency Regulation, where the disclosure of such 
information is demonstrated by the applicant to potentially 
harm its interests to a significant degree. To address sectoral 
specificities, confidential treatment may be granted to 
additional items when foreseen by the sectoral legislation as 
amended by the Transparency Regulation. For further 
information regarding the implementation of the Transparency 
Regulation please consult EFSA’s practical arrangements 
concerning transparency and confidentiality and EFSA’s 
practical arrangements concerning confidentiality in 
accordance with Articles 7(3) and 16 of Regulation (EC) No 
1107/2009.  
 
 
The European Union has in place a legal framework aimed at 
ensuring a high level of health protection and food safety. In 

                                                           
1 AMFEP (Association of Manufacturers and Formulators of Enzyme Products), FEFANA (EU Association of Specialty Feed Ingredients and their Mixtures) and EuropaBio (European Association for 
Bioindustries) submitted the comments separately but addressing the same issues, when this happens comments and answers are presented in one unique entry.  

https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
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likely influence regulators in other parts of the world to request the same. 
However, and since data protection practices may be less stringent in other 
geographies, this would imply a significant business risk to lose 
competitiveness. 

this context, please note that the EU legal framework 
concerning food safety, notwithstanding the respect of 
international standards, is applicable only within the EU and is 
without prejudice to the relevant legal frameworks applied in 
other jurisdictions and the respective decision-making process. 

The requirements for WGS analysis as described in the draft guidance reflect 
what can be done to investigate potential safety hazards. However, risk 
assessment and risk management must be based on scientifically substantiated 
evidence for safety risks. This includes thresholds for homology searches, 
which should be substantiated/supported by appropriate literature references. 
While this is the case for some of the analyses requested and thresholds 
defined, it currently seems to be arbitrary for others (e.g. genome size 
deviation, ABR gene homology threshold). We would request clarification and 
substantiation of these values. 

EFSA considers the WGS-based data as a useful source of 
information for the risk assessment of microorganisms. The 
thresholds for the searches were established considering the 
needs for risk assessment, the large variety of microorganisms 
under assessment and the databases available.  
 

It is also important to stress that the whole area of WGS, data analysis and its 
use for safety assessment is evolving very rapidly, and a guidance today is 
virtually outdated tomorrow. We noticed, for example, that the guidance 
focuses on short-read sequencing, which is continuously replaced by long-read 
sequencing and hybrid techniques. The guidance document needs to be fit for 
a reasonable period of time, and to maintain sufficient flexibility to adapt it to 
the rapidly evolving science and technology. Therefore, we strongly 
recommend EFSA to restrict the guidance document to the overall concepts of 
how to apply WGS in the safety assessment, and to provide the guidance on 
details of particular analyses, methods, databases and thresholds in a more 
suitable format, e.g. a publicly accessible website, that can be updated more 
easily, as needed. 

Comment noted. The statement acknowledges some of the 
points made by the commenter and the document may be 
subject to updates. Some modifications in the text have been 
implemented to make clear that the document is not focused 
on short-read sequencing technologies, and some elements 
(e.g., databases) have been removed in order to avoid update 
issues. 
 

2.  BaseClear 
 

1.  
 

Line 68: “food additives” should be “flavourings”. 
 
In the footnotes, note 7: 1333/2008 should be 1334/2008, and “food additives” 
should be “flavourings”. 
 

Text and footnote modified. 

3.  Cornell University (USA) 1.  
 

Line 97: change to: "...possibility to use WGS to identify..." or "..possibility to 
use the WGS data to identify..." 
 

Text modified. 

4.  Biofortis - Mérieux 
NutriSciences 

1.  
 

L102-103: Genes involved in biofilms formation and in resistance toward 
cleaning solution commonly used in the industry, such as quaternary 
ammonium, might be also relevant. Cross contamination between processes 
due to persistent strains can occur. 
 

The document reflects some of the aspects needed in the 
assessment of microorganisms but does not focus on the risk 
assessment phase. The applicants should consult the relevant 
Regulatory framework and Guidance documents. 

5.  Citizen on a private 
capacity 

1. 
 

Related to plant protection products (L99-103): WGS is not the only method for 
identification of microorganisms. Identification of species and distinction from 
related strains can be done by comparison of sequences of conserved regions. 
Even if WGS can be used for development of strain specific genetic markers. 
But these markers are used for the strain discrimination, not WGS.    
 

This Statement details the approach to be taken in case WGS-
based data is needed for the risk assessment. There are other 
alternatives to obtain data for the characterisation of 
microorganisms. The applicants should check the applicable 
Regulatory framework/Guidance documents to provide the 
data for the assessment as required. 
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6.  Swedish University of 
Agricultural Sciences (SLU) 

1.  
 

The current statement draft gives an impression that microbial PPPs have 
received little attention in the preparatory discussions and the drafting of the 
manuscript. For instance, among the supporting documents listed (l. 82-91), 
none refers to microbial PPPs. Additionally, viruses are not mentioned in the 
document, even though some viruses are used for plant protection. And I find 
no reference in the acknowledgements section to any panel or unit actively 
working with PPPs, although this can be due to my unfamiliarity with the 
organization of EFSA. Anyway, for any over-arching activities on 
microorganisms within EFSA to become truly over-arching, microbiologists with 
expertise in the plant protection area need to be engaged in the work.  

The list mentioned has been amended with documents 
relevant for microbial plant protection products (PPP). 
For taxonomical groups not explicitly considered in the 
document, a similar approach should be taken by the 
applicants. A clause in this regard has been added to the text.  
REPRO Units, and where relevant their Panels, experts on 
bioinformatics and on the risk assessment of microorganisms 
have been involved in the development of the statement. 

7.  International Biocontrol 
Manufacturers Association 
aisbl 

1.  Whole genome sequencing and specific genetic information along with its 
interpretation, combined with phenotypic studies and scientific literature, offers 
great potential to support applicants during the approval process of microbial 
active substances for plant protection to answer specific questions. However, 
IBMA considers that provision of  WGS as part of a registration package is not 
justified as it will generally not help the applicants or competent authorities in 
their critical review, nor would it provide additional evidence that makes the 
risk assessment “better” and it would not reduce the complexity or time taken 
for a review to take place. Thus, MPCA used in plant protection or as biocides, 
should not be included a generalisation of the use of WGS as a data 
requirement in the submission of a dossier. We argue that the current 
standards are sufficient and that WGS does not add significant value to the 
pest control product registration process. 
 

The comment is related to approaches available to generate 
data for the characterisation of microorganisms. This 
Statement is aimed to be used in those applications for which 
the information on the microorganism needs to be based on 
WGS data. The requirement to use WGS-based data should be 
established in the relevant Regulatory framework and/or 
Guidance documents. At this regard, the Scope of the 
document and Section ‘3. Data requirements’ have been 
modified to clarify this point. 
 

8.  International Probiotic 
Association  

1.  
 

Thank you for providing the opportunity to publicly comment this draft 
guideline. The use of Whole Genome Sequencing in microbiology is expanding 
and an EFSA Guidance for applicants will be both useful and timely. 
 
Line 102: "antimicrobials of clinical relevance" Which ones would that be, and 
please share a reference for that. Same comment applies for line 214 

The text indicates functional traits of concern and provides a 
list of examples. The information requested is out of the scope 
of this statement and should be found in the relevant 
Regulation/Guidance documents in which the data needed for 
the risk assessment is given. 

9.  Board for the Authorisation 
of Plant Protection 
Products -Netherlands 

1.  
 

96 - ‘This approach is also recommended for filamentous fungi’ should read: 
This approach is not required for filamentous fungi but is only recommended. 
 

The text is in line with the Guidance of the FEEDAP Panel and 
the statement of the CEP Panel which are referred in the text.  
 

https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2018.5206
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2019.5741
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99 - Using the “best available technology” is not a requirement for microbial 
PPP’s; it is mentioned in a “should” clause in Regulation 283/2013, hence a 
recommendation. A technology that is good enough to meet the requirements, 
is sufficient. Moreover, whole genome sequencing is not necessarily the best 
available technology to characterize a microorganism used for plant protection. 
The discussion on WGS in relation to the data requirements for microbial PPP’s 
is still on-going in the EU Biopesticides Working Group and to be decided upon 
in the Standing Committee on Phytopharmaceuticals. Therefore, this sentence 
is not appropriate, and we kindly suggest to remove it. 
 
100-103 - Text suggestion to amend this paragraph: The WGS-based data 
analysis specifically designed for feed additives and food enzymes provides 
information on the unequivocal taxonomic identification of the strains, as well 
as on the characterization of their potential functional traits of concern (e.g., 
virulence factors, resistance to antimicrobials of clinical relevance for humans 
and animals, production of known toxic metabolites). This WGS-based data 
analysis may be used in other regulatory frameworks where appropriate? 

This Statement is aimed to be used in those applications for 
which the information on the microorganism needs to be 
based on WGS data. The requirement to use WGS-based data 
should be established in the relevant Regulatory framework 
and/or Guidance documents. At this regard, the Scope of the 
document and Section ‘3. Data requirements’ have been 
modified to clarify this point. 
 

104-111 - For plant protection products, the primary responsibility of 
evaluating the applicant’s dossier lies with the rapporteur Member State.  
 
118-119 - For microbial PPP’s there are also Commission guidance documents. 

The text in the introduction (previous lines 104 to 111) and 
under Section 3 (previous lines 118-119) has been modified 
according to the comments. 

10.  United States Department 
of Agriculture 

1.  As EFSA will be aware, there is a thirty year history of safe use for myriad food 
ingredients derived from non-genetically engineered and genetically engineered 
microbes, and as Members of the World Trade Organization (WTO) Sanitary 
and Phytosanitary (SPS) agreement, the Member States under EFSA’s 
regulatory remit “shall ensure that any sanitary or phytosanitary measure is 
applied only to the extent necessary to protect human, animal or plant life or 
health, is based on scientific principles and is not maintained without sufficient 
scientific evidence”. We encourage EFSA to consider how decisions under this 
process will affect their obligations under current treaties and agreements, ie: 
whether whole genome sequencing (WGS) is scientifically necessary for 
products and microbes with an extensive history of safe and effective use, 
particularly when the revealing of a GE sequence could endanger a company’s 
intellectual property or proprietary information. Additionally, we do not believe 
there is sufficient scientific evidence to require submission of genome sequence 
data for the microbes that produce a highly purified substance of interest if the 
microbes themselves or any other products those microbes produce are not 
included in the final food product. 

The present document is aimed to be used in those 
applications for which the information on the microorganism 
needs to be based on WGS data. It is not aimed to discuss for 
which products such data are required for the risk assessment, 
nor to prescribe the need of such analysis or address how 
EFSA grants and deals with confidential data from applicants. 
The requirement to use WGS-based data are established in the 
applicable Regulatory framework and/or Guidance documents. 
The Scope of the document and Section ‘3. Data requirements’ 
have been modified to clarify this point.  
Applicants may submit confidentiality requests in accordance 
with the procedures and within the limits set by Regulation 
(EC) No 178/2002 and the applicable sectoral legal framework, 
for instance Article 25 of Directive 2001/18/EC, Article 30 of 
Regulation (EC) No 1829/2003, Article 18 of Regulation (EC) 
No 1831/2003, Article 12 of Regulation (EC) No 1331/2008, 
Article 63 of Regulation (EC) No 1107/2009 and Article 23 of 
Regulation (EU) No 2015/2283. For what concerns applications 
submitted after 27 March 2021, the Regulation (EU) No 
2019/1381 (Transparency Regulation) becomes applicable, 
and confidential status may be granted by EFSA or the 
competent Authority only to certain elements of applications 
dossiers submitted by applicants, upon their duly motivated 
request and consideration of a verifiable justification provided 
therein. In particular, according to the changes introduced by 
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the Transparency Regulation, EFSA may grant confidential 
treatment only with respect to the list of items contained in 
Article 39 of Regulation (EC) No 178/2002 as amended by the 
Transparency Regulation, where the disclosure of such 
information is demonstrated by the applicant to potentially 
harm its interests to a significant degree. To address sectoral 
specificities, confidential treatment may be granted to 
additional items when foreseen by the sectoral legislation as 
amended by the Transparency Regulation. For further 
information regarding the implementation of the Transparency 
Regulation please consult EFSA’s practical arrangements 
concerning transparency and confidentiality and EFSA’s 
practical arrangements concerning confidentiality in 
accordance with Articles 7(3) and 16 of Regulation (EC) No 
1107/2009.  

11.  ABiTEP GmbH 1.  
 

ABiTEP GmbH is of the opinion, that a whole genome sequence does not need 
to be part of the data package submitted by applicants. Whole genome 
sequencing and specific genetic information along with its interpretation, 
combined with phenotypic studies and scientific literature, offers great potential 
to support applicants during the registration process of microbial plant 
protection products to answer specific questions. However, it is the opinion of 
the ABiTEP GmbH that provision of whole genome sequences as part of a 
registration package is not justified as it will not help the competent authorities 
in their critical review, nor would it provide additional evidence that makes the 
risk assessment “better” and it would not reduce the complexity or time taken 
for a review to take place. Thus, microbial pest control agents should stay out 
of a generalization of the use of full genome sequencing as a data request in 
the submission of a dossier. 

The comment is related to approaches available to generate 
data for the characterisation of the microorganisms. This 
Statement is aimed to be used in those applications for which 
the information on the microorganism needs to be based on 
WGS data. The requirement to use WGS-based data should be 
established in the relevant Regulatory framework and/or 
Guidance documents. At this regard, the Scope of the 
document and Section ‘3. Data requirements’ have been 
modified to clarify this point. 
 

12.  German Environment 
Agency 
(Umweltbundesamt, UBA) 

1.  
 

Line 92: Please include a reference to the following recent document “EFSA 
Scientific Opinion on Whole genome sequencing and metagenomics for 
outbreak investigation, source attribution and risk assessment of food-borne 
microorganisms (EFSA BIOHAZ Panel, 2019). Moreover, please consider to 
include in the introduction (e.g. line 111 onwards), the use of WGS in the 
context of risk assessment of microorganisms and international ongoing efforts 
on standardization of WGS data analysis to be used in risk assessment of 
microorganisms and for characterization of the presence of antimicrobial 
resistance genes. 
 
Rational:  
 
The link to this document (EFSA BIOHAZ Panel 2019) may be better placed in 
chapter 1 than in chapter 4, because it includes important aspects on WGS-
data analysis and use of WGS in risk assessment of food-borne 
microorganisms, addresses the identification of antimicrobial resistance genes 
and also includes a chapter on “standardization, proficiency testing and quality 
assurance of WGS” (see later comment). The applications and needs for 

The opinion of the BIOHAZ Panel has been cited as one of the 
activities done by EFSA as regards to the use of WGS in the 
risk assessment of food-borne pathogens (thus included in 
section 4). 
 
The BIOHAZ Panel opinion reviewed the use of WGS and 
metagenomics for risk assessment in relation to foodborne 
microorganisms (mainly L. monocytogenes, Salmonella, 
Campylobacter, and VETC). Although it is recognised the 
importance to mention the areas covered by that opinion 
including aspects on the general need for harmonization, PTs, 
quality control, etc.; they, are in the context of food-borne 
pathogens, for which there have been several activities to 
support the findings. Therefore, it is considered that it is better 
placed under other activities (section 4) than in the 
introduction. 

https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
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standardization outlined by the EFSA BIOHAZ Panel would be good to be 
aligned with this current technical guidance document.   
 
Reference:   
 
EFSA BIOHAZ Panel (EFSA Panel on Biological Hazards), Koutsoumanis K, 
Allende A, Alvarez-Ordonez A, Bolton D, Bover-Cid S, Chemaly M, Davies R, De 
Cesare A, Hilbert F, Lindqvist R, Nauta M, Peixe L, Ru G, Simmons M, 
Skandamis P, Suffredini E, Jenkins C, Malorny B, Ribeiro Duarte AS, Torpdahl 
M, da Silva Fel_ıcio MT, Guerra B, Rossi M and Herman L, 2019. Scientific 
Opinion on the whole genome sequencing and metagenomics for outbreak 
investigation, source attribution and risk assessment of food-borne 
microorganisms. EFSA Journal 2019;17(12):5898, 78 pp. 
https://doi.org/10.2903/j.efsa.2019.5898 

13.  German Environment 
Agency 
(Umweltbundesamt, UBA) 

1.  
 

Line 99. Please adopt the sentence in the following way. “In the area of plant 
protection products, Commission Regulation (EU) No 283/2013 also requires 
the best available technology to be used to characterize the microorganism at 
the strain level as well as regarding antimicrobial resistance.” 
 
Rational:  
 
According to the Commission Regulation (EU) 2017/1432 “an active substance 
which is a micro-organism may be considered as being of low-risk unless at 
strain level it has demonstrated multiple resistance to anti-microbials used in 
human or veterinary medicine.” Therefore, microorganisms need to be 
analysed regarding antimicrobial resistance.  

The text has been modified in order to include any aspect 
related to the characterisation of the microorganisms. 

14.  ECPA 1.  
 

Regulatory authorities have reviewed and approved microbial products for 
decades without whole genome sequence and these decisions have resulted in 
the release of products with acceptable human and environmental safety 
profiles. 
 
Knowledge of the function of genes and proteins has not kept pace with 
advances in sequencing technology.  
 
- One third of all bacterial protein coding genes have no known function and 
most of the remaining proteins have unconfirmed, predicted functions based on 
sequence similarity with experimentally characterized proteins.  
 
- There are no established criteria for inclusion of proteins of concern in 
databases or for the level of sequence identity that would be necessary to 
identify a potential gene of concern in a microbial genome.  
 
- The mere presence of a potential gene of concern would not necessarily 
mean that a functional protein is produced." 
 

It is acknowledged that the approach may have some 
limitations, but still the use of WGS-based data is considered 
as a valuable tool for the risk assessment. The statement deals 
with the use of WGS-based data to identify and characterise 
the microorganisms (e.g., search for genes of potential 
concern). The approach taken in the risk assessment is out of 
the scope of the statement and should be detailed in the 
relevant Regulatory framework/Guidance documents (e.g., 
phenotype and/or genotype). The scope of this document has 
been modified in order to make it clearer. 
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"Release of whole genome sequence data has the potential to harm the 
intellectual property and competitive position of technology developers:  
 
- Public availability of whole genome sequences would allow competitors to 
mine these data to create new patentable competing strains and products. 
 
- Publication of sequence data beyond what is included in patents could create 
“prior art” that may impact the ability to make claims in subsequent patents. 
 
For microorganisms used as Pesticides, it would be valuable at some point to 
identify under which dossier section WGS needs to be submitted. We would 
suggest to have this information as confidential 

Applicants may submit confidentiality requests in accordance 
with the procedures and within the limits set by Regulation 
(EC) No 178/2002 and the applicable sectoral legal framework, 
for instance Article 25 of Directive 2001/18/EC, Article 30 of 
Regulation (EC) No 1829/2003, Article 18 of Regulation (EC) 
No 1831/2003, Article 12 of Regulation (EC) No 1331/2008, 
Article 63 of Regulation (EC) No 1107/2009 and Article 23 of 
Regulation (EU) No 2015/2283. For what concerns applications 
submitted after 27 March 2021, the Regulation (EU) No 
2019/1381 (Transparency Regulation) becomes applicable, 
and confidential status may be granted by EFSA or the 
competent Authority only to certain elements of applications 
dossiers submitted by applicants, upon their duly motivated 
request and consideration of a verifiable justification provided 
therein. In particular, according to the changes introduced by 
the Transparency Regulation, EFSA may grant confidential 
treatment only with respect to the list of items contained in 
Article 39 of Regulation (EC) No 178/2002 as amended by the 
Transparency Regulation, where the disclosure of such 
information is demonstrated by the applicant to potentially 
harm its interests to a significant degree. To address sectoral 
specificities, confidential treatment may be granted to 
additional items when foreseen by the sectoral legislation as 
amended by the Transparency Regulation. For further 
information regarding the implementation of the Transparency 
Regulation please consult EFSA’s practical arrangements 
concerning transparency and confidentiality and EFSA’s 
practical arrangements concerning confidentiality in 
accordance with Articles 7(3) and 16 of Regulation (EC) No 
1107/2009 

15.  AVC Stakeholder Group - 
Association of Veterinary 
Consultants (Practitioners) 

1.  
 

AVC members have supported many EU food-chain and companion animal 
dossier applications based on micro-organisms, including food and feed 
enzymes, novel foods and fermentation-based food/feed additives. We 
welcome this EFSA consultation on WGS-based data analysis and encourage a 
balanced approach to transparency and protection of intellectual property of 
notifiers. The AVC believes that a balanced approach is vital to ensure 
continued innovation in the development of non-antimicrobial alternatives, 
especially in the areas of food and feed additives. 

Comment noted. 

16.  University College Dublin - 
Centre for Food Safety 

1.  L100-101: Whole-genome sequencing provides the genomic resolution which 
allows identifying, at the species level, the sequenced isolate. In fact, as 
reported in section 3.5.1 L189-197, is necessary to use pairwise genome-
sequence derived similarity tools to check if a strain belongs to a known 
species by calculating the relatedness between genome sequences of the 
strains and the type strain of a species.  

Text modified.  

https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
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Suggested to change in: "The WGS-based data analysis provides information 
for assigning the taxonomic identification"  

17.  Swedish University of 
Agricultural Sciences (SLU) 

2.  
 

Whole Genome Sequencing (WGS) finds increasing use as a tool for the 
identification, characterization and safety assessment of beneficial 
microorganisms. The use of microorganisms as food or feed additives, novel 
foods, biological pest control agents (‘plant protection products’, PPP) or 
microbial plant biostimulants is regulated and new products need authorization 
according to different regulatory frameworks. I support the development of this 
EFSA statement containing guidance on how to describe, perform and report 
the results of WGS in the regulatory context, as I believe that guidance in this 
area will be useful. Since there is nothing fundamentally different in the biology 
of microorganisms used in various types of applications, technical guidance on 
how to report information regarding WGS can be harmonized to a high extent. 

Comment noted. 
 

18.  United States Department 
of Agriculture 

2.  
 

We recommend clarifying the scope to read (addition underlined): “The scope 
of the current document is to provide further recommendations to applicants 
on how to describe the analysis and results of WGS-based characterisation of 
microorganisms used in the food chain as such (but not for those used as 
production organisms for substances of interest if the organism or other 
products it produces are not included in the final food product),  which should 
be submitted for assessment, in the context of an application including where 
relevant, indications on how to perform it and any quality criteria/threshold 
that should be provided/reached.” 

For the products mentioned in the comment, the production 
strain may also need to be assessed. Therefore, 
microorganisms used as production strains (e.g., production 
strains of feed additives and food enzymes) may also be under 
scope.  

19.  German Environment 
Agency 
(Umweltbundesamt, UBA) 

2.  The scope of the document to provide further recommendations how to 
perform WGS-based characterisation of microorganisms is much appreciated. It 
is important to expand the scope to provide specific guidance on how to use 
WGS-data to identify genes of concern e.g. antimicrobial resistance genes, 
toxicity and pathogenicity factors and metabolites and how to document such 
analysis. 

Guidance on how to perform and document WGS-based 
analysis to search for genes of potential concern is provided in 
the document. The scope section is written in a general way, 
and the items indicated in the comment would be included in 
the term “characterisation”. 

20.  ECPA 2.  
 

Line 112: At this point, this draft statement (i.e. not a guidance) cannot directly 
be implemented for micro-organisms as pesticides.  We think this statement 
provides a helpful high level overview but no decision can be made by 
applicants on what to submit, how to analyse and how to follow up on 
information based on this document. 

This Statement is aimed to be used in those applications for 
which the information on the microorganism needs to be 
based on WGS data. The requirement to use WGS-based data 
should be established in the relevant Regulatory framework 
and/or Guidance documents. At this regard, the Scope of the 
document and Section ‘3. Data requirements’ have been 
modified to clarify this point. 

21.  Non-governmental 
organisation 

3.  
 

Provision of WGS as part of a registration package is not justified as it will 
generally not help the applicants or competent authorities in their critical 
review, nor would it provide additional evidence that makes the risk 
assessment “better” and it would not reduce the complexity or time taken for a 
review to take place. Thus, MPCA used in plant protection or as biocides, 
should not be included a generalisation of the use of WGS as a data request in 
the submission of a dossier. The current standards are sufficient and WGS does 
not add significant value to the pest control product registration process. 

This Statement is aimed to be used in those applications for 
which the information on the microorganism needs to be 
based on WGS data. The requirement to use WGS-based data 
should be established in the relevant Regulatory framework 
and/or Guidance documents. At this regard, the Scope of the 
document and Section ‘3. Data requirements’ have been 
modified to clarify this point. 
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22.  Pen & Tec Consulting SLU 
 

3.  
 

Lines 118 - 123: There are some requirements stated in the draft that are not 
relevant for some sequencing tools. Please could EFSA include an explanatory 
sentence i.e. "The requirements listed in this statement should be adapted to 
the sequencing method used." 

The text in this section has been modified. Requirements 
which are not applicable are not expected to be followed, and 
this can be justified by the applicant. 

23.  AVC Stakeholder Group - 
Association of Veterinary 
Consultants (Practitioners) 

3.  
 

Line 118-123 - EFSA has included requirements that are not relevant for some 
sequencing tools. AVC suggests to include an explanation, e.g. Requirements 
may be adapted to sequencing method/s used. 
 

The text in this section has been modified. Requirements 
which are not applicable are not expected to be followed, and 
this can be justified by the applicant. 

24.  Board for the Authorisation 
of Plant Protection 
Products –Netherlands 

3.  
 

119-120 - ‘those cases’ is not specific. We suggest changing it to ‘those 
Regulatory frameworks’?  To be more clear it can be added that the 
requirements do not apply to all regulated products such as for example 
Regulation (EC) No 1107/2009 (PPP’s). Otherwise the reader may think that 
the requirements also apply to PPP’s, which is still to be determined by the 
Standing Committee on Phytopharmaceuticals.  

The text has been modified to account for the comment and to 
improve clarity. 
 
 

25.  United States Department 
of Agriculture 

3.  
 

We request that EFSA allow companies, particularly small businesses where the 
costs of producing metadata could be cost-prohibitive, to submit publicly 
available, widely-recognized scientific data. We also request that companies, 
again particularly small businesses, be allowed to provide chain of custody 
documentation in lieu of the production of new sequence data to document 
that genes of concern are not present.  
 

The data to be submitted should correspond to the strain 
under assessment. Publicly available data may be used for the 
assessment as long as they correspond to the strain under 
assessment, provided that the source is acknowledged, and 
their use is in compliance with the applicable rules concerning 
data protection and proprietary data. 
Regarding chain of custody documentation, the data needs to 
be provided for the strain used in the application. Any 
alternative for not providing the data will be considered in the 
risk assessment on a case by case basis. However, these 
aspects are out of the scope of this document. 

26.  Consiglio Nazionale delle 
Ricerche - Istituto di 
Scienze delle Produzioni 
Alimentari (CNR-ISPA) 

3.1.  After the paragraph 3.1 "Microorganisms and DNA extraction" (lines 124-129), 
a paragraph should be inserted on "DNA quality and quantity assessment". The 
following sentence can be inserted: "DNA purity, integrity and quantity should 
be assessed by agarose gel electrophoresis and spectrophotometric or 
fluorometric measurements". 
 

The quantity/quality of the DNA should be checked to perform 
the analysis. However, EFSA considers that it will have an 
impact on the quality of the sequencing data, for which quality 
data is required. Therefore, there is no need to report the 
quantity/quality of the DNA extracted.  

27.  AMFEP/FEFANA/EuropaBio 3.1.  
 

Lines 126-127: It is unclear what ‘the correspondence of the samples’ means.  
 
Reword the sentence e.g.: Description of the samples used for DNA extraction.  
 

Correspondence in this sentence is understood as the non-
equivocal indication that the samples tested are those of the 
microorganism under assessment. The text has been modified 
to account for the comment. 

28.  Board for the Authorisation 
of Plant Protection 
Products - Netherlands 

3.1.  
 

126-127 - What is the meaning of ‘correspondence’ in this sentence. Is it 
correlation, similarity or resemblance? In any of these cases, the meaning of 
the sentence is unclear. 
 

Correspondence in this sentence is understood as the non-
equivocal indication that the samples tested are those of the 
microorganism under assessment. The text has been modified 
to account for the comment. 

29.  EURL-AMR 3.1.  Lines 126-127: No very clear what is meant by correspondence Correspondence in this sentence is understood as the non-
equivocal indication that the samples tested are those of the 
microorganism under assessment. The text has been modified 
to account for the comment. 

Lines 128-129 What protocol, what criteria - any recommendations. This is not 
a very useful description. 

No protocol and criteria are described since the applicants can 
choose the best protocol and criteria depending on the 
microorganism under assessment. 
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30.  Italian National Reference 
Laboratory for 
Antimicrobial Resistance, 
IZSLT 

3.1 Lines 126-127: We do not understand what the meaning of the term 
"correspondence" is, and the context for its usage 
 

Correspondence in this sentence is understood as the non-
equivocal indication that the samples tested are those of the 
microorganism under assessment. The text has been modified 
to account for the comment. 

Lines 128-129: This is very generic statement on protocol/method. Is there any 
recommendation on parameters to be achieved? 

No protocol and criteria are described since the applicants can 
choose the best protocol and criteria depending on the 
microorganism under assessment. 

31.  AMFEP/FEFANA/EuropaBio 3.1.  
 

Lines 128-129: What is considered as adequate protocol/method for DNA 
extraction?  
Please clarify and/or propose examples of adequate protocol/method for DNA 
extraction.  

No protocol and criteria are described since the applicants can 
choose the best protocol and criteria depending on the 
microorganism under assessment. 

32.  Biofortis - Mérieux 
NutriSciences 

3.1.  L128-129: The type of medium used for the pure culture should be clearly 
specified. Is it a liquid or solid medium? In liquid culture we cannot ensure at 
100% the purity of a strain even if prepared from 1 bacterial / yeast colony. 

The problem explained may apply for any molecular method, 
the likely presence of contaminant microorganisms needs to 
be investigated and reported. 

33.  International Probiotic 
Association  

3.1.  
 

Lines 125-127:  this correspondence may be not easy to define in some cases. 
What is meant by "correspondence"? What is the acceptable level of 
information needed? Are there any recommendations for samples that will be 
submitted to DNA extraction & sequencing? 

Correspondence in this sentence is understood as the non-
equivocal indication that the samples tested are those of the 
microorganism under assessment. The text has been modified 
to account for the comment. 

Line 128 "pure culture": what is the definition of the pure culture considered 
here? A culture may contain spontaneous variants cells. Please precise what is 
a pure culture in this context 

The pure culture refers to the culture of each microorganism 
under assessment, which should be cultivated prior to DNA 
extraction as a pure culture (not mixed). 

Line 128-129: ‘An adequate protocol/method for DNA extraction should be 
applied’. How does one communicate this when a commercial partner/3rd party 
is used for this activity (e.g. an established sequencing provider), not willing to 
disclose their exact workflow & methodology for confidentiality reasons? 
 
Similar question arises in section 3.2.1 and 3.2.2 (e.g. optimized DNA 
extraction methods, library construction methods, base-calling methods, etc). 
Or alternatively, can a commercial partner/3rd Party provide such information 
confidentially? 

Efforts should be made by the applicants to provide the 
information detailed in the statement. In accordance with the 
applicable legal framework, the applications dossiers and all 
the (additional) requested information shall be submitted by 
the applicant or its legal representative in the EU. As regards 
data provided/owned by third parties, it is the responsibility of 
the applicant or its legal representative to obtain authorisation 
from the concerned party prior to use and/or submit to EFSA 
the relevant data. 

34.  INIA 
 

3.1.  
 

3.1 Microorganism and DNA extraction: Line 125 If two strains are mixed, each 
strain should be sequenced independently. In the case of filamentous fungi and 
yeasts, before the DNA extraction, a monosporic culture of the microorganism  
should be done, in order to obtain high quality genome sequence of the 
strain/s. The individual monosporic strain should come from the reference 
collection or the long-store culture. 

The text has been modified to account for the comment done 
for line 125. Monosporic where possible, but it should be a 
culture starting from a single cell from a pure culture. Text 
modified accordingly.  

35.  German Environment 
Agency 
(Umweltbundesamt, UBA) 

3.1.  
 

Line 136: Please state that specific techniques should be used to isolate the 
chromosomal and extra-chromosomal DNA such as plasmids and that the 
techniques used should also be documented in the report.  
 
Rational:  
 
It is important to know, if an antimicrobial resistance gene is located on a 
plasmid or a mobile genetic element (MGE) or on a chromosomal fragment. 

The text includes now explicit reference to the need to 
consider also any extra-chromosomal elements. The possible 
location in mobile elements is an aspect to be considered 
during the risk assessment once the relevance of the hit is 
evaluated and can be requested on a case-by-case basis. 
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The location of an antimicrobial resistance gene on an MGE, is considered a 
hazard, because it facilitates the transfer of resistance genes between species. 
Thus, it should be reported if an identified resistance gene is located on a 
chromosome, or on a mobile genetic element such as a plasmid. 

36.  German Environment 
Agency 
(Umweltbundesamt, UBA) 

3.1.  
 

Line 134: Please refer to the activities on standardization and quality assurance 
of WGS discussed in chapter “3.2.1 Standardisation, proficiency testing and 
quality assurance of WGS” of the EFSA Scientific Opinion on Whole genome 
sequencing and metagenomics for outbreak investigation, source attribution 
and risk assessment of food-borne microorganisms (EFSA BIOHAZ Panel, 
2019). Specifically, include a reference to “the ISO/CD standard 23418 on WGS 
for typing and genomic characterisation of food-borne bacteria specifying the 
minimum requirements for generating and analysing WGS and harmonizes the 
DNA extraction, library preparation and sequencing part of WG. 
 
(Reference: EN ISO 16140-6: 2019. Microbiology of the food chain — Method 
validation — Part 6: Protocol for the validation of alternative (proprietary) 
methods for microbiological confirmation and typing procedures. International 
Organization for Standardization, Geneva.” as discussed in the EFSA BIOHAZ 
Panel, 2019. (EFSA Journal 2019;17(12):5898, 78 pp. (for full reference see 
comment on line 98). 

The ISO/DIS 234118 document referred, which is still under 
development, may be used by the applicants to generate data. 
Applicants are free to choose the methodologies followed and 
report accordingly. This Statement does not aim at being a list 
of methodologies to be followed but aims at listing the key 
steps to be followed, how to report them, and setting 
thresholds where possible. 

37.  EURL-AMR 3.2.  
 

Lines 131-132: what is high level Text deleted. 

Line 132: A complete genome is another word for closed genome. In this case, 
it should read draft genome as fasta or fastq. 

Complete genome will be used, and a definition has been 
added in a Glossary. Text modified.  

38.  Italian National Reference 
Laboratory for 
Antimicrobial Resistance, 
IZSLT 

3.2.  Line 132: What is high level. The sentence has been deleted.  

Line 132: A complete genome is another word for closed genome. In this case, 
it should read draft genome as fasta or fastq. 

Complete genome will be used, and a definition has been 
added in a Glossary. Text modified.  

39.  Institute of Agrochemistry 
and Food Technology 
Institute, Spanish National 
Research Council (IATA-
CSIC) 

3.2.  A kind of ambiguity remains to determine what constitutes the complete 
genome sequence and particularly when plasmids are considered extra-
chromosomal elements (ECE) and not considered part of the core genome. 
Therefore, the presence of this kind of genetic elements must be explicitly 
mentioned and their complete sequence should be pursued as well. 
 

The text includes now explicit reference to the need to 
consider extra-chromosomal elements.  
 

40.  Biosafe - Biological Safety 
Solutions Ltd 

3.2.  
 

Please clarify the meaning of “random sampling of the genome” in case of a 
pure culture.  
 

The meaning of the sentence was that the sequencing 
strategy and technology should not follow a targeted approach 
e.g., DNA capture or amplicon panel. The sentence has been 
deleted. 

41.  Board for the Authorisation 
of Plant Protection 
Products - Netherlands 

3.2.  
 

131 - Please clarify what is meant by “random sampling of the genome”? DNA 
is isolated from a pure culture (single colony). 
 
 
131-132 - Please indicate the section to which is referred to between brackets. 
Is that section 3.2.2?  

The meaning of the sentence was that the sequencing 
strategy and technology should not follow a targeted approach 
e.g., DNA capture or amplicon Panel. The sentence has been 
deleted. 
The sentence has been deleted from the text. 

42.  Biofortis - Mérieux 
NutriSciences 

3.2.  
 

L131-133: Why the complete genome sequence is only required for bacteria? It is considered feasible and affordable for bacteria but for 
other microorganisms this may not be the case. 
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43.  Fondazione Edmund Mach, 
Research and Innovation 
Centre, Department of 
Food Quality and Nutrition 

3.2.  
 

The sequencing technology appears to be strongly focused on short reads 
(shotgun sequencing). It could be clarified, if or not, other technologies are 
accepted. For example, hybrid assembly by combining short reads with long 
read information (Pacific Biosciences / Oxford Nanopore).  

The applicants can choose the technology to be used, the text 
has been modified to account for the comment. A note at this 
regard is now available in the Statement under Chapter 3. 
 

Line 146-151: additional relevant information would be the minimum accepted 
read length after trimming (recommended to be at least 80bp).   

The text has been modified, a PHRED score of at least 20 has 
been set. 

Line 157: Yes, Genbank is well known, but NCBI RefSeq could be mentioned 
instead, as it’s the higher quality curated/selected subset of Genbank.   
 
https://www.ncbi.nlm.nih.gov/genome/doc/ftpfaq/#GBorRS 

The text has been modified and the examples are not 
mentioned now in the text. 

44.  AMFEP/FEFANA/EuropaBio 3.2.  
 

Lines 132-133: Complete genomes meaning ring closure for bacteria are still 
challenging and that corresponds to 1 contig for the genome + one contig for 
each plasmid present. This is in contrast to the language below on a 500 contig 
limit. 
After reading the requirements Lines 167-168 “Total number of contigs, for 
bacteria should be <500.”, we believe it would be more correct to call it a draft 
genome and we suggest to use the definition by NCBI. 
 
Proposal: We suggest to reword to ‘draft genome’ and add the definition by 
NCBI and include a reference. 

The text has been modified to account for the comment. 
 
 

45.  International Probiotic 
Association  

3.2.  
 

Line 132-133 "complete genome sequence should be pursued": according to 
experience, complete genome sequence is not what seems to be achievable 
with the methods proposed. Complete genome is likely never obtained with 
methods such as Illumina sequencing, which seems to be implicitly the 
technology of reference in the document. Especially, Line 167 states that the 
total number of contigs for bacteria should be less than 500. A genome 
covered with 500 contigs sounds contradictory to pursuing a complete genome. 
Please specify additional measures to pursue a complete genome sequence or 
modify the sentence. 

Text has been modified. 
 

46.  INIA 
 

3.2.  
 

3.2 sequencing and data quality control and 3.3 Assembly and annotation  
 
line 124 to 179 
 
Whole-genome sequencing of the MO must be performed by accredited 
genomics service using state of the art technologies (i.e. using Illumina 
sequencing technology). 
 

The applicants can decide the strategy and tools to be used 
and report accordingly.  
 

47.  Italian National Reference 
Laboratory for 
Antimicrobial Resistance, 
IZSLT 

3.2.1.  Line 135: Is there any further recommendation or technical specification? It is 
very generic wording 

The applicants can choose the methodology followed and 
report accordingly.  

48.  EURL-AMR 3.2.1.  
 

Line 134: Any recommendation? There needs to be more guidance The applicants can choose the methodology followed and 
report accordingly. 
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49.  Board for the Authorisation 
of Plant Protection 
Products - Netherlands 

3.2.1.  
 

The method described seems to exclude long read (single molecule) 
sequencing (e.g. Bio-Pac), for what reason? 
 

The applicants can choose the technology to be used and 
report accordingly. A note at this regard is now available in the 
Statement under Chapter 3. 
 

50.  AGES 
(Austria) 

3.2.1.  Sequencing experiments involve many steps from sample acquisition to final 
data analysis, and a major challenge in the process stems from the emergence 
of unexpected variants. Many erroneous sequence variants arise during 
experimental steps (e.g., via sample degradation, PCR amplification, base-
calling error).The use of replicated sequencing experiments can help mitigate 
the impact erroneous variants from the experimental steps. 
 
Sequencing reads are technical replicates that sample the uncertainty in the 
sequencer readout but will never reveal errors present in the library itself. 
Errors in library construction can be mitigated by constructing technical 
replicate libraries from the same sample. 
 
Your document does not contain any recommendations regarding the number 
of biological and/or technical replicates. We think that at least for de novo seq, 
a minimum number of technical replicates should be prescribed. In this case 
technical replicate refers to independent library preps (as described above). In 
addition, it would be necessary to define technical replicate. 
 
Robasky K, Lewis NE, Church GM. The role of replicates for error mitigation in 
next-generation sequencing. Nat Rev Genet. 2014;15(1):56–62. 
doi:10.1038/nrg3655 
 
Blainey, P., Krzywinski, M. & Altman, N. Replication. Nat Methods 11, 879–880 
(2014). https://doi.org/10.1038/nmeth.3091 
 

EFSA considers that replicate analyses are, in principle, not 
required.  

51.  AMFEP/FEFANA/EuropaBio 3.2.1.  
 

Line 135: Many library preparation steps differ between contract labs and are 
not regularly supplied, so we suggest requiring DNA extraction and library 
preparation be supplied only if the quality metrics from 3.2.2. are not met.  
“Library construction method, including DNA fragmentation method, should be 
reported if quality metrics are not met.”  
 
 

The information on the library construction method is 
important because the method followed may have an impact 
on the results in the sequencing data. Efforts should be made 
by the applicants to provide the information as detailed in the 
statement.  

52.  International Probiotic 
Association  

3.2.1.  
 

line 139 "maximum length of 1.5 kb": it is not clear if the recommendations 
shorter or longer than 1.5 kb. It should be considered that long reads 
technologies (pPcBio and ONT) are able to sequence DNA fragments as long as 
100 kpb and they are the best way to generate complete genome sequence, 
with a high quality of base calling when associated with short reads. 
Sequencing libraries are usually above 1.5kb for short reads paired ends 
sequences. It is suggested that the guidance should clearly state that it should 
be above 1.5kb 
 

The text was not clear and has been modified to account for 
the comments. The rationale for suggesting a threshold was 
related to the risk of missing small plasmids when applying 
selection by size. The text has been modified to reflect this 
point. The reference to the threshold of 1.5 kb has been 
removed. 
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53.  BaseClear 
 

3.2.1.  
 

L139: “a maximum threshold of 1.5 kb fragment size should be set.” 
We argue that this threshold is not beneficial to reach the goals of complete 
genome sequencing and should be removed from the document and rather be 
replaced by a clear definition of the goals applicants need to pursue. 
 
Our experience with microbial genomics and recent literature (i.e. Schmid M et 
al., 2018), show that selection of DNA fragments longer than 5 kb or more is 
necessary in order to reach a complete genome sequence in bacteria. The work 
of Schmid et al. has shown that for some bacteria even fragments larger than 
40 kb are required in order to fully characterize the chromosomal genome and 
large plasmids. Therefore, a requirement for size-selection of max 1.5 kb (as 
suggested in L139) would by definition prevent the applicants from reaching a 
complete genome assembly, which is a goal to be pursued for bacteria 
according to chapter 3.2, L132. 
 
The rationale for suggesting a threshold of 1.5 kb is unfortunately not 
mentioned. We assume that the rationale is related to the risk of missing small 
plasmids when applying size selection >1.5 kb, while small plasmids are of 
critical importance for antibiotic resistance analysis. However, a skillful 
combination of short and long read technologies including size selection >5 kb 
or higher can efficiently resolve small plasmids, as we have implemented in our 
standard analysis workflows and as recommended also by Schmid M et al.  
 
As indicated in the draft document (Chapter 3 - L121) technologies develop 
very fast. Therefore, we suggest removing specific technical requirements on 
size-selection, and rather specify clearly the end goals that the applicants need 
to pursue (i.e. resolving small plasmids, if this was the aim of L139).  
 
Reference: Schmid M, Frei D, Patrignani A, et al. Pushing the limits of de novo 
genome assembly for complex prokaryotic genomes harboring very long, near 
identical repeats. Nucleic Acids Res. 2018;46(17):8953–8965. 
doi:10.1093/nar/gky726 

The rationale for suggesting a threshold was related to the risk 
of missing small plasmids when applying selection by size. The 
text has been modified to reflect this point. The reference to 
the threshold of 1.5 kb has been removed. 
 
 

54.  Institute of Agrochemistry 
and Food Technology 
Institute, Spanish National 
Research Council (IATA-
CSIC) 

3.2.1.  
 

I think that with current technology-based primarily on short-read read 
sequencing (Illumina) setting a maximum threshold of 1.5kb for library 
construction could be excessive. Amplicon- and fragmentation-based (shotgun) 
sequencing strategies don't use fragments larger than 0.5kb given the 
limitations in term of DNA read size of such technology. Therefore, I suggest 
setting the 0.5kb threshold for short-read and 5kb for long-read approaches, 
thus distinguishing and mentioned both technologies in this section. 

The rationale for suggesting a threshold was related to the risk 
of missing small plasmids when applying selection by size. The 
text has been modified to reflect this point. The reference to 
the threshold of 1.5 kb has been removed. 
 

55.  University/Public Research 
Institute 

3.2.1.  
 

Line 139. Why is there a restriction of 1.5 kb fragment size, this might be 
insufficient for super complex organisms such as plants. I recommend to 
remove the restriction. 
 

Please note that the document deals with microorganisms 
only. The rationale for suggesting a threshold was related to 
the risk of missing small plasmids when applying selection by 
size. The text has been modified to reflect this point. The 
reference to the threshold of 1.5 kb has been removed. 
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56.  Biosafe - Biological Safety 
Solutions Ltd 

3.2.1.  
 

Limiting the fragment size to 1.5 kb may be applicable in some cases but 
should not be a general recommendation. Depending on the chosen strategy, it 
can be advisable to use even 20 kb fragments. 
 

The rationale for suggesting a threshold was related to the risk 
of missing small plasmids when applying selection by size. The 
text has been modified to reflect this point. The reference to 
the threshold of 1.5 kb has been removed. 
 

57.  AMFEP/FEFANA/EuropaBio 3.2.1.  
 

Lines 138-139. The requirement of applying a maximum fragment size of 1.5 
kb and a de-facto refusal of fragment size selection doesn’t seem compatible 
with long-read sequencing, such as PacBio or NanoPore. But long-read 
sequencing is being used to a progressively increasing extent for different 
applications, e.g. complete bacterial genomes (discrepancy to the requirement 
of complete bacterial genomes) and assembly of multiple-copy expression 
cassettes. 
 
This is an example of the limitations of the current document in relation to new 
sequencing technologies. 
 
Proposal: Please replace lines 138-139 by the following sentence: 
 
“Library construction method, including DNA fragmentation method and 
fragment size selection, should be reported. The manufacturer’s instructions 
followed, including version number, and any deviations from that method 
should be provided.” 
 

The rationale for suggesting a threshold was related to the risk 
of missing small plasmids when applying selection by size. The 
text has been modified to reflect this point. The reference to 
the threshold of 1.5 kb has been removed. 
 

58.  Biosafe - Biological Safety 
Solutions Ltd 

3.2.2.  
 

The desirable coverage depends on the strategy and the purpose.  
 

Comment noted. 

59.  Biofortis - Mérieux 
NutriSciences 

3.2.2.  
 

L146-151: 50-fold and 100-fold as average for a genome coverage is quite 
high. In many cases 20-30 fold is already enough to have a good genome 
coverage (for good quality genome assembly) and be able to performed WGS 
comparative methods (core genome MLST, whole genome MLST and whole 
genome SNP) with good confidence. 
 

The minimum has been lowered to 30-fold to account for 
differences in the methodologies followed. 
 

60.  Biofortis - Mérieux 
NutriSciences 

3.2.2.  
 

L146-151: Using a metagenomic classifier only is a bit restrictive as other 
methods can be used efficiently (ANI for example). A threshold of 90% of 
reads mapped can be too high for organisms with repetitive regions that can 
be hard to assign. 
 

Note that the threshold has been modified and focuses on the 
contamination. The threshold is now for the percent of the 
assigned reads that are assigned to an unexpected organism.  
The ANI is an average across the whole genome, and small 
amount of contamination may not be detected.   

61.  AMFEP/FEFANA/EuropaBio 3.2.2.  
 

Line 143-144:  
“It is recommended to trim the reads (FASTQ or equivalent) to PHRED quality 
20 to avoid misassembles (de novo-seq strategy) or read mapping artefacts. 
An exception is if the assembler software explicitly discourages read trimming 
or if the reads come from long read sequencing technology in which special 
trimming strategies may be required.”  
 
Please define trim read criteria as recommended 

The text has been modified to account for the comment. 
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62.  EURL-AMR 3.2.2.  
 

Line 143 (FASTQ or equivalent)  I suggest to ensure that the same terms are 
used throughout the document - there have been used now in the text "raw 
data", "closed genome" and now "fastq". What is meant by equivalent? 

The text has been modified to ‘sequencing reads’ and care has 
been taken to ensure consistency throughout the text.  
 

Line 143 (de novo-seq strategy): Confusing insert Text modified. 

Lines 147-148: Way too large - 30 fold should be more than enough. 100 X is 
way to high. 

The minimum has been lowered to 30-fold to account for 
differences in the methodologies followed. 

Lines 152 (metagenomic classifier): This needs an explanation - please clarify. 
Is this the same a spiciesFinder as CGE K-merFinder 

Removed from the text to allow the applicants to choose how 
to check the contamination. 

Lines 152-153 (90%): Is this not too low? Please note that the text has been modified. The threshold is 
now for the percent of the assigned reads that are assigned to 
an unexpected organism.  

Lines 155-157: This sounds like overkill. The gene list of ResFinder is >2000 
genes. Vers no, date and parametres should be enough 

Text modified to ask for the most essential information. 

63.  Italian National Reference 
Laboratory for 
Antimicrobial Resistance, 
IZSLT 

3.2.2. Line 143 (FASTQ or equivalent): Is there any further recommendation or 
technical specification? It is very generic wording 

The text has been modified to ‘sequencing reads’ and care has 
been taken to ensure consistency throughout the text and 
details are given in Section 3.6. 

Line 143 (de novo-seq strategy): Not clear.  Text modified. 

Line 147-148: The rationale for a min 50X with a recommended 100X should 
be detailed based on literature. For many applications of detection and 
characterisation of AMR in pathogenic bacteria etc. a 30X theshold is commonly 
recommended 

The minimum has been lowered to 30-fold to account for 
differences in the methodologies followed. 

Line 152-153: (90%), it seems a low threshold Please note that the text has been modified. The threshold is 
now for the percent of the assigned reads that are assigned to 
an unexpected organism. 

Line 152: metagenomic classifier, needs to be clarified. Removed from the text to allow the applicants to choose how 
to check the contamination. 

Lines 155-156: We warmly recomment to cite the name of the database/tool 
and version, and date of release... The current wording can imply very 
unpractical consequences. 

Text modified to ask for the most essential information. 

64.  University/Public Research 
Institute 

3.2.2.  
 

Line 143-144. Trimming is often skipped and only performed if the results looks 
spurious afterwards, but again it can't hurt. 

Comment noted. 

Line 152-153. Any method can be stated to be a metagenomic classifier no 
matter how useless they are, some WGS taxonomy tools do investigate 
contamination (at least the good ones does). 90% assignment again looks like 
a random threshold that might not adhere to all organisms. The number of 
assigned / unassigned reads is not given by all methods, especially not if 
assembly data is used here.  
 
I would recommend to remove these parts, and stick with identifying the 
species and any reasonable contaminants. 

Text has been modified and the threshold is now for the 
percent of the assigned reads that are assigned to an 
unexpected organism. It is recommended to check for the 
contamination in the sequencing data prior to the other steps. 

65.  Cornell University (USA) 3.2.2.  
 

Line 150: I suggest a change to state that: "..the applicant should use the 
largest genome size of a close relative." This can prevent under estimation of 
the average coverage if a much smaller genome from a close relative is used in 

Comment noted. The description on how to calculate the 
parameter has been removed. 
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the estimation (which may happen for example within the Bacillus and 
Paenibacillus genera that show a broad range of genome sizes). 
 

66.  AMFEP/FEFANA/EuropaBio 3.2.2.  
 

Line 147. It is our experience, that a 50-fold read depth maybe a bit too high 
for bacteria. It is much more important that the read coverage is close to 
100% than it is to have a high read depth. This is because a misassembled 
gene due to low read depth will still match an AMR or virulence gene in a 
simple BLAST search – a missing gene from the assembly will not. 
Proposal: We suggest to change 50-fold to 35 fold for sequencing based on 
short reads. 

The minimum has been lowered to 30-fold to account for 
differences in the methodologies followed. 
 
 

Line 152: “Any contamination in the sequencing data should be investigated by 
a metagenomic classifier.” 
This seems like circular reasoning, since the requested metagenomics 
classification would likely be the primary way to determine whether there is 
sequence data contamination 
Proposal: Maybe the sentence could be rewritten to e.g. “Sequencing data 
should be investigated with a metagenomics classifier to detect sequence 
contamination”. 

The text has been modified. 

67.  AMFEP/FEFANA/EuropaBio 3.2.2.  
 

Line 149:  
It is not clear what is the denominator. Make it more clear that it is the 
denominator that you have to multiply with 2, and not the whole fraction. Now, 
the sentence seems very ambiguous.  
Suggested rewording:  
“(multiply the read length with 2 if paired end sequencing is being used)”  

The description has been deleted from the text. 

68.  AMFEP/FEFANA/EuropaBio 3.2.2.  
 

We agree that the use of a metagenomic classifier can be useful to investigate 
contaminations, but what is the rationale behind the number 90%. Is this a 
validated number for either bacteria, filamentous fungi and/or yeast?  
 
Please provide a reference for the 90%. 

The threshold has been modified to account for the 
contamination and it is now for the percent of the assigned 
reads that are assigned to an unexpected organism. The 
thresholds are set on experience and any deviation can be 
justified by the applicants. 

Line 152:  
We think that the presence of contaminations should be investigated in other 
ways as if e.g. the total contig length differs substantially from the species. 

Total contig length is also to be reported. This parameter may 
be used by the applicants to investigate the contamination but 
may not be sensitive enough and therefore other data is 
required. 

69.  International Probiotic 
Association  

3.2.2.  
 

Line 143 "trim the reads" what are the recommended methods and criteria? 
 

No recommendations as regards the methods since the 
applicants can choose the method to be followed. Please note 
that a PHRED score has now been added. 

Line 152 "any contamination ... 90%": It does not appear to be a standard 
practice in the field. These classifiers results will depend upon the database 
content and in case of metagenomic samples they can provide different results. 
Mistakes in the databases or underrepresentation of organisms could lead to 
wrong interpretations. Please indicate which tool should be used. As well 
please provide a rationale for the 90% which seems arbitrary. Maybe based on 
good practice or experience? 

The text has been modified and now accounts for the 
comments received. No tools are indicated as applicants can 
choose how to do it. The threshold has been modified and it is 
now set for the reads that are assigned to an unexpected 
organism. The threshold is set on experience, any deviation 
can be justified by the applicants. 
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70.  BaseClear 
 

3.2.2.  
 

L152: “Any contamination in the sequencing data should be investigated by a 
metagenomic classifier”. 
 
It is not clear to us if this statement means that a contamination test should 
always be performed as a standard part of the analysis. Or if a specific test 
should be applied when a contamination is suspected, i.e. if the size of the 
genome assembly is significantly larger than expected. A clarification would be 
appreciated. 
Secondly, the use of “a metagenomic classifier” (L152) is suggested. What is 
exactly meant by “metagenomic classifier”? 
 
An alternative can be to align the sequence reads to a reference genome of the 
expected species and thus by alignment determine if >90% reads can be 
assigned to the expected organism. Would such approach fall under the 
definition of “metagenomic classifier”? 

It is recommended to check for the contamination in the 
sequencing data prior to move forward in the analysis. The 
word “Any” has been removed from the sentence.  
Please note that the text has been modified as well as the 
threshold which is now set for the reads that are assigned to 
an unexpected organism. 

71.  INIA 
 

3.2.2.  
 

3.2.2. Sequencing strategy and quality control 
 
• Line 143- The de novo genome assembly must be performed by an 
accredited bioinformatics service (i.e. using A5 pipeline). 
 
• Automatic annotation of proteins and genes must be done and provided 
(using accredited informatics tools, i.e AUGUSTUS (http://bioinf.uni-
greifswald.de/augustus/). 
 
• Genome annotation will be provided in a way able to predict the protein-
encoding genes. 
 
• Agree with the analysis and comparison of genomes shall be used short 
sequence aligner (i.e., Bowtie2 (http://bowtie-bio.sourceforge.net/index.shtml). 
 
• Line 150- The genome of the MO shall be sequenced finding the conservation 
with related strains already sequencing and annotated validating previous 
studies on the taxonomy of these MO.  
 
• Line 153- Agree with the assembly process will generated the contigs which 
must covering at least 90% of the predicted genome size. 

Comments noted. The applicant can decide the strategy and 
tools to be used and report it accordingly.  
 
 
 
 
 
 
 
 
 
 
 

72.  Board for the Authorisation 
of Plant Protection 
Products - Netherlands 

3.2.2.  
 

148 - Read-depth of 100-fold seems quite high This is the threshold that should be aimed at, please note that 
the minimum has been lowered to 30-fold to account for 
differences in the methodologies followed. 

153 - What if no sequences are available for the intended organism? That would be a case with limitations in the use of WGS-based 
data and it should be considered during the assessment. 
Please note that the text has been modified and focuses on 
the contaminants rather than on the expected organism.  
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73.  MICROBION srl (contract 
research organization 
specialised in molecular 
microbiology) 

3.2.2.  
 

The availability of several sequencing platforms with specific pros and cons can 
constitute a shortcoming regarding the selection of the best sequence strategy. 
In fact, some platforms can provide long reads with high coverage but are 
characterised by low fidelity: conversely, other platforms provide short reads 
with high fidelity but with low coverage. We propose to employ a hybrid 
approach combining long- and short-read sequencing (which combines the 
advantages of the two sequencing techniques) integrated by a sequencing-
independent technique, such as whole genome optical map to validate the 
genome assembly, in order to obtain a single scaffold top-quality genome 
sequence and structure. This approach allows the sequence-based analysis of 
the gene content as well as the analysis of the genome structure to assess 
horizontal gene transfer events therefore not possible on short genome 
fragments. See atteched article (Fracchetti et al. 2019, DOI  
10.1128/MRA.00241-19) 
 

The applicants can choose the best strategy to obtain the data 
for their strains. The Statement details the key points that will 
need to be reported for the risk assessment. 

74.  BAFSAM 
 

3.2.2.  
 

In the case of having just 16s information, the use of a close relative may be 
not specific; as many species share 100% 16s sequence among the different 
strains. The use of the average of the different closed strains sequenced to 
calculate the size and the reads can solve the gap. (p. 150) 

Comment not clear.. 
 

If the contamination is more than 10%, the sequencing and analysis should be 
repeated. If not repeated, there should be an explanation about what 
happened and also the final coverage (ideally 100x or higher) should be 
ensured. (p. 153). 

Comment noted, text not introduced, in case there is no 
justification for not reaching a threshold then the sequencing 
may need to be repeated. 

A table can be used to summarise this data. (line 157). This is up to the applicant, please note that the parameters to 
be provided have been modified. 

Also it is important to include if the genomes used for the analyses are 
completely or partially sequenced. (p.158) 

The text has been modified and the comment may not be 
relevant. 

75.  AMFEP/FEFANA/EuropaBio 3.3.  
 

Lines 170-171:  
EFSA indicates that “applicants should provide a justification if their assembly 
size is not within +/- 20% of the expected genome size”. It is not clear how 
the expected genome size is defined, as even closely related strains can vary 
more than 20% in size. For example, full genomes of E. faecium in the NCBI 
database range from 2,43 Mb (E9101, Assembly GCA_900639705.1) up to 3,44 
Mb (E8414, Assembly GCA_900639715.1).  
Please clarify this point and provide further details or omit the bullet point  

The parameter is important to evaluate the quality of the 
assembly and is proposed to be retained. It is known that 
there are differences in the genome size within a species, and 
this fact should be taken into consideration when checking the 
quality of the assembly. Should the size of the assembled 
genome be shorter or larger than the threshold indicated a 
justification can be provided by the applicant.  

76.  BaseClear 
 

3.3.  
 

L170: “applicants should provide a justification if their assembly size is not 
within +/- 20% of the expected size” 
 
We find 20% too permissive and suggest decreasing this value to 10%. 

See the previous answer. The threshold accounts also for the 
large variation of microorganisms EFSA deals with. 
 

77.  Italian National Reference 
Laboratory for 
Antimicrobial Resistance, 
IZSLT 

3.3.  Lines 170-171: It seems that +/- 20% is a too  wide  interval... 
For a bacterium of a 5Mb genome size, it is 1Mb (one million bases...) 
 

See previous answer. The threshold accounts also for the large 
variation of microorganisms EFSA deals with. 

78.  International Probiotic 
Association  

3.3.  
 

Line 159-179 it is required to include software, version and parameters. Are 
there any recommendations or oppositions regarding specific software? 

Applicants can choose the software used and should report 
accordingly. 
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Line 160 "if an assembly approach …": This approach should be used to give 
reliable result for gene detection. 

Comment noted. 

Line 167 "total number of contigs…»: Please provide the limit size of the 
contigs to be considered and the % of completion estimation 

All contigs produced from the assembler are to be considered. 
Text has been modified. 

Line 170-171: "the total length ... +/- 20%" This seems to be too permissive. 
It is suggested to use +/- 10 % is for this aspect 

See previous answer. The threshold accounts also for the large 
variation of microorganisms EFSA deals with. 

79.  AMFEP/FEFANA/EuropaBio 3.3.  
 

Lines 173-176:  
It may be unclear why no. of BUSCO genes should be reported. We have 
understood it is a way to assess the assembly quality. If this is the case this 
should be made clearer. We also think it is confusing that this if for fungal 
genomes. Should it not be ‘yeast and filamentous fungi’ throughout the text?  
Clarify the text 

The text has been modified to read, “for yeasts and 
filamentous fungi”. BUSCO genes are considered to allow to 
check for the completeness and quality of the assembly. 

80.  AMFEP/FEFANA/EuropaBio 3.3.  
 

Lines 178-179: There is still controversy on which sequences should be 
classified as pseudo-genes. Also, the computational methods to detect them in 
bacterial genomes are not fully developed yet. It is therefore doubtful whether 
the reporting of pseudogenes will give a benefit to the annotation quality at 
this stage.  
Please consider dropping the requirement for number of pseudo-genes.  
e.g. “The total number of genes annotated should also be reported”.  

Text modified to account for the comment. 

81.  Cornell University (USA) 3.3.  
 

Lines 167-169: I believe a criteria that takes into consideration the genome 
size would be better. For example, 499 contigs for a genome of< 3 Mb should 
not be accepted but 499 contigs for a genome of 6 Mb seems reasonable. 
Perhaps, a percentage threshold could be applied (e.g., number of contigs < 
100 x genome size (in Mb)). 
 

Comment noted, not modified, the applicants can provide 
justifications for not reaching the threshold (e.g., large 
genome size). 

82.  Institute of Agrochemistry 
and Food Technology 
Institute, Spanish National 
Research Council (IATA-
CSIC) 

3.3.  Again, I think that selected thresholds are inflated. In my experience, high-
quality genome assemblies being useful and informative for taxonomy 
identification and phylogenomics purposes should be presented in terms of 
scaffolds (1-10). Alternatively, contigs can also provide relevant information, 
but when provided in such magnitude, they cannot be considered as high-
quality for purposes aimed. I suggest setting 50 and 100 the maximum number 
of contigs requested for bacteria and fungi, respectively, because these 
numbers are totally compatible with coverage demanded in the issue 3.2.2. 

The text has been modified. The thresholds account also for 
the large variation of microorganisms EFSA deals with.  
 

On the other hand, basic statistics on annotated genes should report the total 
number of genes predicted as well as those representing coding genes 
(proteins), pseudogenes, and structural genes (tRNAs and rRNAs). In the last 
cases, it is essential to declare the number of rRNA genes and operons present 
in bacterial genomes precisely as this information when compared to related 
organisms will serve to determine the assembly quality and possible 
inconsistencies produced by this repetitive elements. 

Applicants can provide any further data even if not required in 
the Statement. 
 
 
 
 

Finally, the presence, size, and gene structure of extra-chromosomal elements 
should be explicitly reported. 

Genome structure, per se, is not important for the analysis 
unless genes of concern are present/found.  

83.  Biofortis - Mérieux 
NutriSciences 

3.3.  
 

L172: as the N50 metric is species dependent, the threshold should be 
provided for each microorganisms species in an appendix document for 
exemple. 

This statement covers a large number of microorganisms and 
a threshold for each microorganism species cannot be 
provided. 
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84.  Fondazione Edmund Mach, 
Research and Innovation 
Centre, Department of 
Food Quality and Nutrition 

3.3.  
 

Line 172: The minimum contig length might also be important. If minimum 
length is smaller than 10kbp, an explanation should be provided (e.g., how to 
justify taxonomic classification / how to exclude contamination). 

Comment noted, will not be considered because the minimum 
length of the contig is highly dependent on the species and 
architecture of the genome. 

Genome quality control tools such as CheckM could be recommended to 
identify completeness of the genome (and potential incorrect multi-copy 
genes). 

The applicants can use any available tool for the analysis and 
report it accordingly. 

Line 177: If BLAST mapping is applied, database needs to be reported (e.g., 
UniRef100) 

The text has been modified to add the database version 
and/or date of accession among the required information to be 
provided. 

85.  University/Public Research 
Institute 

3.3.  
 

Line 162. Assembly method is implied by the software used, I would much 
rather stress the importance of including all the software that a given methods 
uses, as these are often missed and plays a crucial role for the results. 

Text modified to account for the comment. 
 

Line 167-169. Be aware that the smaller contains can just be removed to 
adhere to this threshold, which do you nothing good but to remove potentail 
important data. 

Text modified to account for the comment.  

Line 177: Define up-to-date. I suggest something like: Databases that it is no 
older than a month or at max two versions behind. 

The document has been modified requesting for the details on 
the database and/or date of accession. 

86.  Board for the Authorisation 
of Plant Protection 
Products- Netherlands 

3.3.  
 

167 - The cut-off number of contigs seems very high for bacteria and fungi 
(viruses are not mentioned) 

Note that it now refers to the number of contigs produced by 
the assembler.  

87.  German Environment 
Agency 
(Umweltbundesamt, UBA) 

3.3.  
 

Line: 166 – 188: We would suggest to structure the text differently, discussing 
further approaches in cases where no reference genome is available and in 
cases where a reference genome is available: 
 
If there is no reference genome available (GMO, new or not yet genetically 
characterized organism) de novo assembly would be the preference. 
Considering the new opportunities for long read genome sequencing (PacBio, 
Nanopore), the given requirements for maximum number of contigs and 
deviation of expected genome size are too high for a high confidential 
reference genome. The N50 is an important metric for the quality of the 
assembly and should therefore be in the range of other reference genomes 
from this or closely related species. 
 
If a high confidential and relevant reference genome is available, lower quality 
sequencing is sufficient to be mapped to the reference genome. Since there 
are already a large and growing number of published reference genomes, the 
mapping to reference genomes is a preferable strategy to achieve high 
confidential information on a genome level. Maybe minimum requirements or a 
recommended list/source for genomes should be given. 
 

The document provides two approaches that can be followed, 
also in combination, to use the sequencing data for the 
characterisation of the strain. A comment has been added at 
this regard on how to use the sequencing data prior to section 
3.3. 
The sequencing data can be de novo assembled and this 
assembly be used for the characterisation of the strain or the 
sequencing data may be mapped to reference 
genome(s)/database(s) to characterise the strain. The two can 
also be used in combination. The applicants can choose the 
best approach to follow depending on the case and the 
question to be addressed. The text has been modified to 
account for some elements of the comment. 
Alternative approaches to those described in the statement 
may also be used if they allow a proper characterisation of the 
strain. 

88.  MICROBION srl (contract 
research organization 
specialised 

3.3.  
 

We suggest the inclusion of a sequencing-independent technique such as the 
whole genome optical mapping to scaffold and validate the genome assembly. 
A high quality assembly, without ambiguity, is in fact essential for the 
identification and analysis of genes coding for known virulence factors or 
antimicrobial resistance.  

It is acknowledged  that a high-quality assembly is essential if 
assembly-based strategy is followed. The applicants can 
decide what methodology is to be followed and report 
accordingly.  
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Furthermore we propose to set 60 kbp as the minimum size of a contig besides 
the definition of the maximum number of contigs to be provided. Land and 
colleagues (2015, DOI 10.1007/s10142-015-0433-4) reported that transposable 
elements can range from about 1 to 52 kbp in size; as such, a minimum size of 
60 kbp would allow the assessment of events of horizontal gene transfer 
affecting antibiotic resistance genes or virulence factors. This minimum size can 
be updated if new scientific evidences arise about genetic mobile elements size 
and mode of action will be discovered; however, the full assembly to single-
scaffold combined with independent validation of the assembly ensures top-
quality and reliability of the genome analysis. See attached article (Fracchetti et 
al. 2019, DOI  10.1128/MRA.00241-19) 

Considering the current technology, the size of the contigs to 
be set at 60 kbp seems to be unpractical. There are many 
antimicrobial resistance genes which may be in plasmids which 
would be below the threshold mentioned and would not be 
included in the analysis 

89.  BAFSAM 
 

3.3.  If more contigs are included, EFSA should suggest the re-sequencing of the 
strain, obtaining more coverages or combining different sequencing techniques, 
to reach a better assembly and lower amount of contigs. Also, if a high 
quantity of contigs are obtained, a study with the closest closed genome to 
show they are not covered is also important to be shown. (p. 167) 

The applicants may need to redo the analysis unless there is a 
good explanation for not reaching the threshold. 
 
 

The databases included in the annotation process and the date of searching 
should also be included.  If annotation is shown, identity, coverage and p-value 
should be included. (p. 157) 
 

Text modified to account for the databases. The parameters 
mentioned are not required for all annotated genes. 

90.  AMFEP/FEFANA/EuropaBio 3.4.  
 

Line 180: The title is misleading  
Suggested title: Reference-based assembly  
 
 

Comment noted, text not modified and a definition has been 
given. The document provides two approaches that can be 
followed, also in combination, to use the sequencing data for 
the characterisation of the strain. A comment has been added 
at this regard on how to use the sequencing data prior to 
section 3.3. 
The sequencing data can be de novo assembled and this 
assembly be used for the characterisation of the strain or the 
sequencing data may be mapped to reference 
genome(s)/database(s) to characterise the strain. The two can 
also be used in combination in certain cases. The applicants 
can choose the best approach to follow depending on the case 
and the question to be addressed. 
Alternative approaches to those described in the statement 
may also be used if they allow a proper characterisation of the 
strain. 

91.  Cornell University (USA) 3.4.  Lines 180-183: If reference-based mapping is acceptable, some criteria should 
be included. For example, average coverage depth, percentage of reads 
mapping to reference, percentage of reference genome covered by the 
sequencing reads, and number of SNP differences between the reference and 
subject strain. 

The criteria are given in each relevant section, see chapter 
3.5. 

92.  University/Public Research 
Institute 

3.4.  
 

The whole chapter suggests that you do not know the difference between 
mapping and alignment, so I honestly have no idea what you try to describe 
here. Also the best methods for 3.2.2 and 3.3 uses both read mapping and 
alignment, you even ask applicants to use it. 

Comment noted. Text has been modified and a definition is 
given. 

https://dms.efsa.europa.eu/otcs/llisapi.dll?func=ll&objId=23073457&objAction=download&viewType=1
https://dms.efsa.europa.eu/otcs/llisapi.dll?func=ll&objId=23073457&objAction=download&viewType=1
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93.  AMFEP/FEFANA/EuropaBio 3.4.  
 

Lines 181-183. “However, read mapping is not recommended for genetically 
modified strains”. This statement/requirement seems inadequate. For GMMs it 
is important to know, which changes have been made. 
 
With a series of SNPs (Single Nucleotide Polymorphisms) a reference-based 
read mapping to a closely related strain or to the parental/initial strain followed 
by correction is a good and reliable solution. 
 
In case of deleted genes, the mapping approach is more appropriate than the 
de novo approach. It’s easier to verify, whether a gene was deleted as 
planned. 
 
In case of introduction of new genes, a combination of the mapping and the de 
novo approach is most promising. 
 
In case of duplication of genes, de novo assembling of Illumina data is less 
suitable than the mapping approach. The mapping approach is suitable to 
figure out how many copies of the corresponding gene were introduced. 
 
Taken together, the mapping approach might be more suitable than de novo 
assembling for GMMs. As a result, on a case by case basis, the mapping 
approach might be used as alternative or, when applicable, in combination with 
de novo assembling.  
 
Proposal: Please delete the sentence: “However, read mapping is not 
recommended for genetically modified strains”. 
 
And amend line 181 as follows: “When appropriate, there is the possibility to 
use reference-based read mapping as an alternative to do novo assembling 
approach for the characterization of the microorganism” 
 

The text in the section has been modified and a specific 
chapter for the genetic modification has been added following 
this comment. 

94.  International Probiotic 
Association  

3.4.  line 181-183: It is suggested that reference-based read mapping should not be 
recommended for detection of transferred genes such as acquired ATB 
resistance genes for example. It is ok for taxonomic inference and interesting 
for variant analyses (with restrictions) 
 

The text of the section has been modified for clarity 
The document provides two approaches that can be followed, 
also in combination, to use the sequencing data for the 
characterisation of the strain. A comment has been added at 
this regard on how to use the sequencing data prior to section 
3.3. 
Checking the sequencing data against a database of 
antimicrobial resistance genes is one of the possible strategies 
to be followed to know if a gene is present. 

95.  German Environment 
Agency 
(Umweltbundesamt, UBA) 

3.4.  
 

Line 240: Please include a separate paragraph for describing the screening for 
mobile genetic elements if an antimicrobial resistance gene was identified. In 
certain regulations e.g., the use of microorganism as plant protection products 
it may become necessary to analyse if an identified antimicrobial resistance 
gene is located on a mobile genetic element. For further details on the 
identification of mobile genetic elements it would be good to refer to the 

The possible location in mobile elements is an aspect to be 
considered during the risk assessment once the relevance of 
the hit is evaluated and can be requested on a case-by-case 
basis. However, this is not in the scope of the current 
document. 
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following review by Partridge et al 2018. (Reference: Partridge SR. et al 2018. 
Mobile Genetic Elements Associated with Antimicrobial Resistance Clinical 
Microbiology Reviews Aug 2018, 31 (4) e00088-17)  
 
Rational:  
 
The presence of transferable antimicrobial resistance genes in microorganisms 
displays a hazard. Therefore, it is very important to analyse, if a resistance 
gene is located on a mobile genetic element (MGE) such as plasmids, 
bacteriophages, integrative conjugative elements, transposable elements, 
integrons, gene cassettes or genomic islands. Strains containing an 
antimicrobial resistance gene located on an MGE facilitate horizontal 
transmission and spread of a resistance gene from resistant to susceptible 
strains and therefore this strain displays a hazard. This is in line with the EFSA 
scientific opinion on Whole genome sequencing and metagenomics for 
outbreak investigation, source attribution and risk assessment of food-borne 
microorganisms (EFSA BIOHAZ Panel, 2019).  

96.  Biofortis - Mérieux 
NutriSciences 

3.5.1.  
 

L194-197: In this section it is held that whole genome method can be used for 
clear identification (with ANI and dDDH threshold) but also target genes such 
as for example 16S rRNA gene or any other relevant housekeeping genes. 
However, the level of identification and power of discrimination is clearly not 
the same between an approach based on the whole genome and only 1.5kb for 
one specific gene such as 16S rRNA gene. As this scientific statement concerns 
requirements for WGS analysis for microorganism used in the food chain, 
identification based on the whole genome sequence should only be 
recommended. 

The text has been modified and it now accounts only for the 
methodologies to be followed using WGS-based approach.  

97.  Cornell University (USA) 3.5.1.  
 

Lines 189-204: How about if none of these criteria are met (e.g., subject strain 
represents a new species). Can just the genus be provided (e.g., Bacillus 
spp.)? 

The text has been modified stating that where possible the 
species level should be reached. In the case mentioned, the 
applicant would need to report the analysis performed and 
give the results accordingly.  

Line 193: Delete "-96". Should read "..should reach >95% (Chun...). No need 
to include a range here and it can create confusion. 

Text modified accordingly. 

Line 200: delete ")". Should read "...related genome, 18S..." The text has been modified and the comment may not be 
relevant. 

98.  BaseClear 3.5.1.  
 

L193: “should reach >95-96%”. This is not a valid scientific notation. A single 
value must be indicated, either 95% or 96%. 

Text modified. 

L194-197: It would be useful to specify thresholds criteria for sequence identity 
when identifying microorganisms based on 16S rRNA gene or other gene 
sequences, similarly to the thresholds mentioned for the methods presented at 
L192-194. 

The text has been modified and it now accounts only for the 
methodologies to be followed using WGS-based approach.  

L198-204: When is a phylogeny approach or an alignment approach sufficient 
to assign species identity to the organism analysed? Can thresholds or 
guidelines be provided? 

Thresholds could be set for some groups of microorganisms 
but a general one may not be set due to the large variety of 
microorganisms EFSA deals with. Each group of 
microorganisms may have a different level within species.  

L207-211: If a read mapping approach is used for identification, the 
percentage of unmapped reads should also be reported.  

The proportion of mapped reads is now included. 
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99.  Indigo Agriculture Europe 
GmbH 

3.5.1.  
 

EFSA statement on the requirements for whole genome sequence analysis of 
microorganisms intentionally used in the food chain. Question regarding 
Organisms classified as new species 
According to Section 3.5.1 acceptable species identification methods include 
ANI, dDDH and phylogenetic analyses. There are two major outcomes when 
identifying organisms. An organism can be identified and belong to a known 
species, or an organism remains unidentified and represents a new species. It 
is not clear in this Statement whether new species are also acceptable. 
Organisms from new species are fully classified and their biological properties 
can be inferred from closest relatives in phylogenetic analyses. Formal names 
are not available for new species and informal names are sometimes used, as 
for example in Clavibacter cf. michiganensis 
(https://www.uniprot.org/proteomes/UP000027132). The 'cf.', Latin, 'confer', 
meaning compare, indicates that C. cf. michiganensis is closely related to C. 
michiganensis and may represent a different species. We propose that this 
Statement be updated to clarify issues related to new species. 

The text has been modified stating that where possible the 
species level should be reached. It is noted that the 
procedures to describe and request nomenclature for new 
microbial species are out of the scope of this document. 
 

100.  EURL-AMR 3.5.1. 
 

Line 190 dDDH: This sounds like a very specific method. Please clarify what 
this is. 

The term stands for digital DNA-DNA hybridisation as spelled 
in the text; which is a well-known technique and references 
have been indicated in the text. 

Line 192: (70%): This sounds like very low - In ResFinder, we recommend 90-
95% 

The threshold is internationally accepted for dDDH and it is a 
recommended standard for delineating bacterial species. 
Please see: Chun J, Oren A, Ventosa A, Christensen H, Arahal 
DR, da Costa MS, Rooney AP, Yi H, Xu XW, De Meyer S, 
Trujillo ME, 2018. Proposed minimal standards for the use of 
genome data for the taxonomy of prokaryotes. International 
Journal of Systematic and Evolutionary Microbiology 68, 461-
466. 

101.  Italian National Reference 
Laboratory for 
Antimicrobial Resistance, 
IZSLT 

3.5.1  Line 190 (dDDH): please clarify 
 
Line 192 (70%) it is a very low threshold. Usually for bacteria, a 90-95% 
threshold is used. 

See the previous answer. 
 
 

Lines 194-195: Coverage? 
Parameters for identification using phylogenomic methods? SNPs differences? 
branch lenght? 

The comment is not clear and may be misplaced.  

Lines 202-203: Why not using also the 18SrDNA/ITS region? The methods for identification yeast and filamentous fungi 
have been harmonised. Note that using for the identification 
marker genes-based approach only has been removed from 
the text since the document deals with the use of the WGS-
based data. 

102.  Institute of Agrochemistry 
and Food Technology 
Institute, Spanish National 
Research Council (IATA-
CSIC) 

3.5.1.  
 

Concerning marker genes used to establish phylogenetic relationships at 
species or strain levels, I agree with the statements included. However, to 
better inform applicants regarding the available markers and to help in the 
standardization of procedures, I strongly recommend selecting markers from 
the list of genes universally distributed across species (Creevey et al. 2011. 

Please note that the text referred in this comment has been 
deleted. The text focuses now on the methodologies using the 
WGS-based data. There is a large range of microorganisms 
that may require assessment. Therefore, EFSA is not in the 
position to provide a comprehensive list of genes for all 



Outcome of the public consultation on the draft statement on the WGS analysis of microorganisms 
 

 

 
www.efsa.europa.eu 27 Outcome of Public Consultation 2021 

 

PLoS One 6:e022099.  doi:10.1371/journal.pone.0022099). These markers are 
currently used in taxonomy binning of metagenomes. 

microorganisms. The genes should be universally distributed 
within the group the microorganism belongs to.  

103.  University/Public Research 
Institute 

3.5.1.  
 

Line 191. Most type strains are of extremely low quality, and I would never use 
them for my analysis just because they are type strains. Have a clear and 
logical selection of an appropriate reference instead. 

The strain under assessment needs to be compared to well-
recognised strains belonging to the (expected) species and 
references need to be provided. The type strains are 
considered to be the best reference. The use of reference 
genomes is now considered in the text. 

Line193-194: The thresholds again seems arbitrary, what exact species are you 
talking about here. I suggest to remove them and have the applicant justify for 
level of taxonomy assigned. And then immediately after you suggest an error-
prone methods that can assign to same species even when two isolates are 
less than 50% identical. I suggest to state that 16S analyses is never sufficient 
enough for microbial taxonomy, as it at max can assign to species level and 
that is even with problems. 

The text has been modified. The thresholds are considered to 
apply to bacteria in general. Deviations from the thresholds 
can be duly justified by the applicants. The reference to the 
16S rRNA genes has been removed since the document 
develops on the use of the WGS-based approach for the 
identification. 

Line 198-204. You may never ever concatenate several genes and do a normal 
phylogenetic analysis, especially for eukaryotes. For eukaryotes we do not even 
have a standard yet, and thus laying restrictions on it cannot be advised. We 
may have reliable methods for this in a few years. 

The concatenation is one example of a multi-gene analysis. 
The concatenation of genes is a well-established methodology 
and although there are no standards, the results may still be 
useful to infer the relation of the strain under assessment to 
other strains in the database.  

104.  Biosafe - Biological Safety 
Solutions Ltd 

3.5.1.  In our experience it is necessary to use first other methods to be able to select 
relevant genomes for ANI comparison. The 16S rRNA analysis may help but is 
usually not the best choice. 

Comment noted. Regarding the 16S rRNA, the text has been 
modified and it now accounts only for the methodologies to be 
followed using WGS-based approach. 

105.  AVC Stakeholder Group - 
Association of Veterinary 
Consultants (Practitioners) 

3.5.1.  
 

Line 194-197 - Please clarify if 16S rRNA data are sufficient for taxonomical 
identification of the strain? 

The text has been modified and it now accounts only for the 
methodologies to be followed using WGS-based approach.  

106.  Pen & Tec Consulting SLU 
 

3.5.1  Lines 194 - 197: The text is not clear, does this mean that the 16S rRNA would 
be sufficient for taxonomical identification? We kindly ask EFSA to modify the 
text for clarity. 

The text has been modified and it now accounts only for the 
methodologies to be followed using WGS-based approach. 

107.  Fondazione Edmund Mach, 
Research and Innovation 
Centre, Department of 
Food Quality and Nutrition 

3.5.1.  
 

Line 184-186: The title 3.5.1 could be more informative by using the term 
“Comparative genomics” (as the main focus of the chapter it to compare the 
novel genomes with known reference genomes). Title 3.5 could be more 
precise, such as “Taxonomic and gene functional identification”. 

Comment noted, the statement follows a similar wording as 
the one currently present in other EFSA guidance documents 
in which the data necessary for the risk assessment is listed.  

Line 190: For calculating the “average nucleotide identity (ANI)”, a comment 
could be added that tools like FastANI could be used (instead of BLAST).  

Applicants are free to choose among the most suitable and up-
to-date available tools. 

Lines 210, 219, 224: “coverage” could be made more precise as “coverage 
length” or “breadth of coverage” to avoid confusion with “coverage depth”. 

Please note that the text has been modified to account for the 
comment. 

108.  AMFEP/FEFANA/EuropaBio 3.5.1.  Lines 192-193. Use of dDDH: Unclear how use by non-academic entities will be 
in the future.  
 
Proposal: Please consider the following amendment: 
 
“For identification at the species level, dDDH should reach >70% identity or 
ANI should reach > 95-96% identity.” 

The ”or” clause is already in the previous sentence where the 
methodologies are listed. 
 

Lines 187-194. The sentence is not aligned with the EFSA Statement 
“Characterisation of microorganisms, used for the production of food enzymes”, 

The ANI threshold to define a strain has been removed from 
the text.  



Outcome of the public consultation on the draft statement on the WGS analysis of microorganisms 
 

 

 
www.efsa.europa.eu 28 Outcome of Public Consultation 2021 

 

2019, which indicates that the microorganism should be identified at the 
species level only. 
 
The sentence indirectly gives a definition of the term “strain”. According to this 
‘indirect definition’ two isolates having higher than 99.9% ANI values are 
defined as the same strain. 
 
As an example, this could allow for 2,000 SNP for two strains where 2 mio bp 
of the genome sequence can be aligned. Not clear for what purpose a strain 
identification at this level would be useful with respect to an application. 
 
Proposal: Proposal to omit strain definition. 
 
Please delete line 193-194 (‘’For identification at strain level ANI should reach 
>99.9%.”) 

 

109.  International Probiotic 
Association  

3.5.1.  
 

Line 187: "microorganisms under assessment should be unambiguously 
identified at the species level": In the case it can be unambiguously 
demonstrated that the strain belongs to a novel species, please indicate how 
should in that case the identity be established  

The text has been modified stating that where possible the 
species level should be reached. It is noted that the 
procedures to describe and request nomenclature for new 
microbial species are out of the scope of this document.  

Line 187: clarification on the "less than 0.1%" ANI issue should include over 
what minimum coverage should that ANI be calculated 

The comment seems to be misplaced. ANI is calculated on the 
whole genome, see: Goris J, Konstantinidis KT, Klappenbach 
JA, Coenye T, Vandamme P, Tiedje JM. DNA-DNA hybridization 
values and their relationship to whole-genome sequence 
similarities. Int J Syst Evol Microbiol. 2007;57(Pt 1):81-91. 
doi:10.1099/ijs.0.64483-0. However, note that the reference 
to the strain identification has been deleted. 

Line 194: the sentence is not aligned with the EFSA Statement 
“Characterization of microorganisms, used for the production of food enzymes”, 
2019 nor the Guidance on microorganisms used as feed additives or as 
production organisms, 2018, which indicates that the microorganism should be 
identified at the species level only. The sentence indirectly gives a definition of 
the term “strain”. According to this ‘indirect definition’ two isolates having 
higher than 99.9% ANI values are defined as the same strain. We suggest to 
delete line 193-194 (‘For identification at the strain level ANI should reach 
>99.9%. 

The ANI threshold to define a strain has been removed from 
the text.  
 

110.  International Biocontrol 
Manufacturers Association 
aisbl 

3.5.1  
 

Identification of any microorganism is predominately done by using established 
genetic methods: using specific sequences that are then compared to 
phylogenetic libraries containing type species and other species 
representatives. For microorganisms used in biocontrol following Reg. (EC) No 
1107/2009, microbial pest control agents are required to be approved at strain 
level. Applicants are required to submit a method for identification to species 
level using the best available methods, which are usually genetic based. For 
example, species identification and distinction from related strains can be 
achieved using comparison of genomic sequences corresponding to conserved 
regions. Whilst a whole genome may be sequenced to allow strain specific 

The comment is related to approaches available to generate 
data for the characterisation of microorganisms. This 
Statement is aimed to be used in those applications for which 
the information on the microorganism needs to be based on 
WGS data. The requirement to use WGS-based data should be 
established in the relevant Regulatory framework and/or 
Guidance documents. At this regard, the Scope of the 
document and Section ‘3. Data requirements’ have been 
modified to clarify this point. The ANI threshold to define a 
strain has been removed from the text.  
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markers to be developed, it is these markers which provide the identification, 
not the complete genome itself.  

Additionally, it is good practice and compulsory in a number of countries, that 
samples of registered strains are deposited in an internationally recognised 
culture collection or in their national collections. This resource could be used in 
the event that further genetic information be required following an approval. 

Comment noted. 
pero 
 

111.  ABiTEP GmbH 3.5.1.  
 

A whole genome sequence is not usually necessary for species and strain 
identification. For instance, multilocus sequence typing for species is a valuable 
asset for species identification. Microbial pest control agents are registered on 
strain level. Applicants are required to submit a method of identification to 
species level using the best available methods, which are usually genetic 
based. For example, species identification and distinction from related strains 
can be achieved using comparison of genomic sequences corresponding to 
conserved regions. Whilst a whole genome may be sequenced to allow strain 
specific markers to be developed, it is these markers which provide the 
identification, not the complete genome itself.  

The comment is related to approaches available to generate 
data for the characterisation of microorganisms. This 
Statement is aimed to be used in those applications for which 
the information on the microorganism needs to be based on 
WGS data. The requirement to use WGS-based data should be 
established in the relevant Regulatory framework and/or 
Guidance documents. At this regard, the Scope of the 
document and Section ‘3. Data requirements’ have been 
modified to clarify this point. The ANI threshold to define a 
strain has been removed from the text. 

Additionally, it is good practice and compulsory in a number of countries, that 
samples of registered strains are deposited in an internationally recognized 
culture collection or in their national collections. This resource could be used in 
the event that further genetic information be required following an approval. 

Comment noted. 
 

112.  Andermatt Biocontrol AG 
 

3.5.1.  
 

Whole genome sequencing is a useful tool for microbial research. However, 
other proven techniques exist that unambiguously identify a microorganism. 
Hence, WGS is not necessarily required to identify a species and strain. While 
the costs and the time of the sequencing itself have been markedly reduced 
over time, the statistical analysis of the raw data are time-consuming and 
expensive, require expert knowledge and no clearly defined methods are 
available. 
 

The comment is related to approaches available to generate 
data for the characterisation of microorganisms. This 
Statement is aimed to be used in those applications for which 
the information on the microorganism needs to be based on 
WGS data. The requirement to use WGS-based data should be 
established in the relevant Regulatory framework and/or 
Guidance documents. At this regard, the Scope of the 
document and Section ‘3. Data requirements’ have been 
modified to clarify this point. 

113.  Private sector (e.g., 
industry, consultancy) 

3.5.1.  
 

Already today it is possible to identify the microorganism with existing tools at 
the species level. The complete genome sequencing should be regarded as a 
"further tool", but not mandatory for species identification.  
 

The comment is related to approaches available to generate 
data for the characterisation of microorganisms. This 
Statement is aimed to be used in those applications for which 
the information on the microorganism needs to be based on 
WGS data. The requirement to use WGS-based data should be 
established in the relevant Regulatory framework and/or 
Guidance documents. At this regard, the Scope of the 
document and Section ‘3. Data requirements’ have been 
modified to clarify this point. 

114.  INIA 
 

3.5.1.  
 

3.5.1 Identification of the microorganism from the sequencing data  
 
Line 202- The outcome of this analysis depends largely on the availability of 
the genome sequence in the databases. One of the best cases is a work that 
carried out the genomic comparison of at least ten strains of the specie group.  
 
Comparative genomics involves the comparison of genomic characteristics 

The current limitations of the use of the WGS-based data in 
certain cases are acknowledged, in those cases there may be 
the need to use alternative approaches.  
 



Outcome of the public consultation on the draft statement on the WGS analysis of microorganisms 
 

 

 
www.efsa.europa.eu 30 Outcome of Public Consultation 2021 

 

between the genomes of different organisms (strains within a species, and/or 
taxonomically or ecologically related species). 

115.  Board for the Authorisation 
of Plant Protection 
Products - Netherlands 

3.5.1.  
 

Many microorganisms used in PPP will not be present in public databases 
 

The current limitations of the use of the WGS-based data in 
certain cases are acknowledged, in those cases there may be 
the need to use alternative approaches. 

202 - A word is missing: For filamentous fungi, 
 
202-204 - This sentence can be shortened into:  
 
‘identification should be made by a phylogenomic analysis as described above  
for yeasts’  

The text has been modified to account for the comments. 
 

116.  BAFSAM 
 

3.5.1. “For filamentous fungi..” (p. 205) 
“type strain ideally” (p. 208) 

The text has been modified to account for the comments. 
The text has been modified. 

117.  Cornell University (USA) 3.5.2.2 Lines 216-220: I think this should be more specific. For identification of 
protein-coding genes, protein databases should be used along with BLASTX (nt 
query against a protein database). In addition, sequence similarity AND 
sequence identity should be provided for protein searches (also applies to line 
234). 

The reference to BLAST has been modified to account for 
different approaches.  

118.  Advanced Enzyme 
Technologies Limited 

3.5.2.  Line no. 229 - Antimicrobial resistance: This section can be linked to the 
Scientific opinion EFSA 2012, 10(6): 2740. Presence of any AMR gene identified 
based on 70% similarity and 60% coverage should be screened for mobile 
elements in its vicinity. Presence of mobile elements indicates risk of horizontal 
gene transfer, if mobile elements are absent it indicates intrinsic gene which 
can be acceptable. 

The possible location in mobile elements is an aspect to be 
considered during the risk assessment, once the relevance of 
the hit is evaluated, and can be requested on a case-by-case 
basis. The document mentioned is an outdated one and deals 
with the assessment of bacterial susceptibility to antimicrobials 
for feed additives, not on the use of WGS-based data for the 
risk assessment. 

119.  EURL-AMR 3.5.2.  
 

Lines 218-219: sounds like too much - name and accession no should be fine. The text has been modified to account only for the parameters 
that are most relevant for a risk assessment. 

Line 234 (similarity): This sounds like very low - In ResFinder, we recommend 
90-95% 

The threshold has been increased and it now refers to identity. 
The thresholds proposed aim at covering possible variability 
between the species under assessment and the data present 
in the databases.  EFSA set the thresholds based on the 
current experience and purpose of the analysis and may be 
modified in the future according to new developments. The 
relevance of each match will be considered during the 
assessment.  

120.  University/Public Research 
Institute 

3.5.2.  
 

Line 216-220. First you suggest BLAST, but at the end there seems to be no 
real choice. I would suggest the applicants to use whatever is best suited for 
the problem, and include whatever results that is important for tha analysis. 

The text has been modified.  

Line 221. Again you do not know the difference of mapping and alignment, this 
makes the section hard to adhere to. 

The text has been modified for clarity. 

Line 223. It is avg. depth you are interested in here, not the median. Text changed. 

                                                           
2 It is noted that the Section referred as 3.5.2 in this document was endorsed with the Section number 3.5.2, but the Section number in the final document is 3.5.3 due to the addition of the chapter 
regarding the genetic modification. 
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Line 224. Define subject.  The subject sequence is the sequence present in the database 
and it is indicated in the previous paragraph. 

Line 221-225. Same as for 216-220, I suggest to uses whatever necessary. Comment noted. 

Line 231. ARG-ANNOT is not updated, but you can swap it with AMRfinder. The examples on the databases have been removed from the 
text. Their status changes rapidly and therefore no references 
are provided in this Statement. Line 232. I would rather use AMRfinder than Resfams 

121.  AMFEP/FEFANA/EuropaBio 3.5.2.  Line 226:  
The algorithm required should be specified.  
Please specify examples of adequate algorithms 

Many algorithms exist and may be updated regularly. The 
applicants can choose the best one depending on the question 
to be answered and report accordingly. 

122.  AMFEP/FEFANA/EuropaBio 3.5.2.  
 

Lines 216-228. The section describes two approaches to search for genes of 
concern 
 (e.g. acquired antimicrobial resistance and virulence genes). The first 
approach using assembled sequences could be described a bit broader to take 
into account the rapid development in search tools (e.g. other alignment tools 
than BLAST).  Furthermore, the reporting of the results should resemble the 
output from the most used tools such as ResFinder, CARD and NCBI. Such 
tools output % identity, % coverage and % gaps rather than % similarity. 
 
For the second approach called ‘mapping approach’ we believe a more general 
term is ‘reference read assembly approach’, where raw reads are compared 
directly to reference sequences (e.g. antibiotic resistance genes). 
Suggested wording: 
 
Line 216: The assembled sequence can be analysed with a BLAST based or 
BLAST-compatible approach against databases… 

Text has been modified for the assembled sequences into 
"search" to remove the reference to BLAST. “Similarity” has 
been modified to “identity” and the text has been modified. 
The parameters to be reported have been modified as well. 
The use of the term reference-based read mapping will be 
kept, and a definition has been added in the Glossary. 
 

Line 217-220: For each reported result the subject sequence (i.e. the sequence 
in the database) name and accession, function of the encoded protein, E-value, 
BLAST or bit score, % coverage, % sequence identity, % gaps, query sequence 
start and stop should be provided 

Text modified to account only for the most relevant 
parameters. 
 

Line 221: If a reference read assembly approach where raw reads are 
compared directly to a reference sequences (e.g. antibiotic resistance genes) is 
used, … 

Text modified considering the above answer. 

123.  Technical University of 
Denmark (DTU) 

3.5.2.  
 

Line 231: the field of databases and tools for AMR detection from WGS data 
moves very fast and there are already updates compared to the review by 
Hendriksen et al. (e.g. ARG-Annot started again but in  a new website 
https://www.mediterranee-infection.com/acces-ressources/base-de-
donnees/arg-annot-2/ and another promising tool, sraX, was recently published 
by Panunzi, Front Microbiol 2020). Other references could be cited too: for 
example Boolchandani et al. Nature Reviews Genetics 2019 and the yearly 
database issue of Nucleic Acid Research ("NAR database issue" published each 
year in Jan-Feb). In general, a way to keep the pace in the developments and 
improvements in this field should be envisaged. I also have the impression that 
the description of tools and databases is too vague and there is a high risk that 
different applicants will obtain different results simply because they are using 
different tools and databases. A sort of quality control should be proposed (and 

The reference to the databases has been removed from the 
Statement due to the issues identified in the comments. 
Regarding the assessment of regulated products, the 
applicants can choose the tools and databases to provide the 
data and it is acknowledged this may be a limitation.    
Regarding the JRC activities on antimicrobial resistance, EFSA 

also follows JRC’s developments in this area.  
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enforced?) to ensure that, no matter the tool and database used, the 
applicants are able to detect different resistance genes and also for example 
presence of the same gene in multiple copies in the same genome. I know that 
JRC is working on the topic of reference material for WGS data analysis and I 
would suggest to liase with them. 

124.  AMFEP/FEFANA/EuropaBio 3.5.2.  
 

Lines 230-235  
The section recommends doing the search against two databases. The ARG-
ANNOT database (specifically mentioned) is no longer available and many of 
the databases mentioned in the reference are not published and not curated 
regularly. The more databases are used the more complex is the evaluation 
process (more time and higher costs). We believe it is better to use one 
published, updated and curated database than to use two that are not. 
Applicants can add supportive data from selected databases as appropriate.  

The reference to the databases has been removed from the 
Statement due to the issues identified regarding their status, 
which changes rapidly. The search in two databases may help 
in the interpretation of the findings and may avoid false 
negative results. The applicants will need to report the details 
of the databases that were used. 
 

The phrasing “For microorganisms not well represented in databases” may be a 
bit misleading. Many microorganisms including non-harmful bacteria such as 
lactic acid bacteria are often susceptible and free of acquired antimicrobial 
resistance genes and are therefore less represented as compared to pathogens 
in e.g. the CARD and ResFinder databases. We believe a HMMs approach can 
be useful to predict potential antibiotic resistance genes for known bacterial 
taxa from underexplored niches or newly defined bacterial taxa, but it will most 
likely give false positives (such as efflux pumps) in well-known taxa from well-
known niches. 

The text referred to has been modified to improve clarity.  
 

It is stated that hits with at least 70% similarity at protein level (or equivalent) 
and 60% coverage should be reported. As mentioned above tools like 
ResFinder and CARD output % identify and % gaps rather than % similarity, 
some tools output results at protein level others at nucleotide level. We also 
expect this will result in many hits that need to be further investigated to 
determine whether these are ‘true’ antimicrobial resistance genes. 
Suggested wording: 
Line 230-233: It is recommended to do the searches for acquired antimicrobial 
resistance (AMR) genes against a curated and updated database (e.g. CARD or 
ResFinder, for a review check Hendriksen et al., 2019). For bacterial species 
not well represented in databases – i.e. new taxa or taxa from an unexplored 
niche - a Hidden-Markov models search tool (e.g. HMMscan with the ResFams 
database) is recommended to use in addition.  

The word “similarity” has been replaced by “identity”. The 
thresholds are now set at protein/nucleotide level as reported 
in the database. Note that the text has been modified with the 
relevant parts of the comment. 
 

Line 234-235: In general, hits in the database with at least 70% identity at 
protein level or at nucleotide level and with a coverage of 60% of the database 
query sequence should be reported. All hits should be further investigated by in 
silico methods or by establishing MIC values in vivo to finally conclude whether 
the hits are considered putative antibiotic resistance genes or not. 

“Similarity” has been modified to “identity” in the text. The 
thresholds are now set at protein/nucleotide level as reported 
in the database. 
The last sentence is not introduced because this statement 
relates to the use of WGS-based data to identify the presence 
of genes/sequences of potential concern only. For details on 
the risk assessment and data necessary the applicant should 
check the relevant sectoral guidances. 
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Note: The given cut-off values may create many hits of no concern. Please add 
a rationale or reference for the chosen cut-off values and consider if the given 
values should be higher 

The thresholds proposed aim at covering possible variability 
between the species under assessment and the data present 
in the databases.  EFSA set the thresholds based on the 
current experience and purpose of the analysis and may be 
modified in the future according to new developments. The 
relevance of each hit will be considered during the 
assessment. 

125.  International Probiotic 
Association -  

3.5.2.  
 

lines 221-224: this approach should be taken carefully since you can probably 
find hits with genes with similarities and then the values of coverage, etc will 
have to be discussed and interpreted into context;   E-values are poor 
predictors of function: the E-value for the alignment of 2 sequences can 
change depending on database size, this being an additional reason to prefer 
identity over similarity. 

“Similarity” has been modified to “identity” in the text. The 
relevance of the hits will be considered during the assessment. 
Some of the parameters have been modified. 

line 231 "CARD, ARG-ANNOT, ResFinder": CARD database seems to be the 
most maintained and updated, but access has been restricted to specific 
computer IP addresses. It does not seem to be publicly available for use. 
Please clarify why using 2 out of the 3 proposed. 

The references to the databases have been deleted due to the 
issues identified as regards to their status, which changes 
rapidly. The interrogation of the WGS using at least two 
databases should avoid false negative results. 

126.  Pen & Tec Consulting SLU 
 
 
 

3.5.2.  
 

Line 229: As per EFSA guidance on microorganisms used as feed additives or 
as production organisms (2018), if the genetic analysis reveals AMR genes for 
antimicrobials considered to be CIAs or HIAs (WHO, 2016), the likelihood of the 
AMR gene to become active should be assessed. Please, could EFSA include 
some guidance on recommended methods to further investigate this or suggest 
a tiered approach? Some clarification on this issue will be greatly appreciated. 
Line 229: As per EFSA guidance on microorganisms used as feed additives or 
as production organisms (2018), the antimicrobial resistance evaluation should 
be based on the presence of AMR genes and phenotypic resistance. For the 
later, the recommended methods (EUCAST & CLSI) require the use of VetMIC 
TM panels, which are no longer possible to purchase. We kindly ask EFSA to 
propose alternative updated method(s) for MIC testing that do not require the 
use of VetMIC TM panels. 

The present Statement deals with the analysis and reporting of 
WGS-based data. The requested guidance is out of the scope 
of this document. 

Lines 230 – 233: Note that applicants cannot share the outcome of a 
bioinformatic search conducted by CARD with EFSA without a license in place.  
 

Please note that it is the applicant’s responsibility to check the 
need for a license to share the outcome of searches in a given 
database. This is a general principle whereby applicants are 
required to ensure they hold all necessary rights to process 
information submitted to EFSA for scientific evaluation.  This 
means applicants are responsible also for requesting the 
respective licence and for obtaining it prior to share the 
concerned information with EFSA, where applicable. 

Lines 234 – 235 & 249 – 251: It would be helpful for EFSA to indicate that such 
tests are only required for eukaryotic micro-organisms that do not qualify for 
the QPS approach. 

The present Statement deals with the analysis and reporting of 
WGS-based data. Indications on which microorganisms should 
be analysed and possible exceptions are provided in the 
applicable sectoral guidance documents and are out of the 
scope of this document 

127.  Technical University of 
Denmark (DTU) 

3.5.2.  
 

Line 232: the sentence "For microorganisms not well represented in databases” 
might be problematic because it leaves room for free interpretation as the 

The text has been modified to account for the comment. 
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generalized databases (CARD, ResFinder, AMR Finder, etc.) are not focused on 
microorganisms but rather on criteria for inclusions of genes no matter in 
which microorganisms they are. 
 

128.  Technical University of 
Denmark (DTU) 

3.5.2.  
 

Line 232: similarly to the comment I made for line 231, the field moves fast 
and maybe mentioning precise tools could be problematic. For example why 
mentioning only ResFam and not AMR Finder? I understand it is mentioned as 
an example but this could also "bias" the applicant towards using the cited 
database instead of another. 
In addition, why not using more than one database also in case of HMM model 
databases? the use of more than one database both in this case and in the 
case of AMR gene databases could be overcome if reference material for 
quality control is used. 
 

The examples have been removed to account for the 
comments received at this regard. The text for the HMM model 
databases has been changed. 

129.  Technical University of 
Denmark (DTU) 

3.5.2.  
 

Line 234: by adding “at the protein level” in most cases the hits in the 
databases cannot be used as obtained, since most AMR databases have entries 
as nucleotide sequences. So if the sentence is left as it is, this would require 
extra work by the user (e.g. taking 1. the hit in the query sequence and 2. the 
database entry it matches to, and translate them into proteins and perform an 
alignment). Should then the tools used to perform this extra work be specified 
too? 
 

The text “protein level (or similar)” has been modified to 
consider protein or nucleotide level, which would depend on 
the database used. The same threshold applies for the two. 

130.  Technical University of 
Denmark (DTU) 

3.5.2.  
 

Line 234: regarding 70% similarity threshold. In my opinion 70% similarity at 
amino acid level is too high if the worry is about introducing new AMR genes 
and there will be many false negatives. For example, in functional 
metagenomics studies on carbapenemases, new AMR genes having as low as 
36% amino acid identity to known carbapenemases were described (Gudeta et 
al.  publications). As far as I know, in the AMR field the 70% cutoff is 
suggested with the purpose to assign new carbapenemases. In other words, if 
there is a finding of a gene coding for a protein having >= 70% identity to a 
known carbapenemase, such gene is assigned a new number within the same 
family of the known carbapenemase. If the identity is < 70%, then the 
gene/protein is assigned to a new carbapenemase family. I am not aware of 
the use of the 70% cutoff for genes (and, more precisely, respective proteins) 
mediating resistance to antimicrobials of classes other than carbapenems. 
 
Maybe it could be taken into consideration to avoid this similarity cutoff and to 
ask the applicants to report everything they find (maintaining the "coverage 
over lenght" cutoff) along with its % identity. In this way the data will be more 
noisy but they would include both potentially new AMR genes and closer 
relatives of know AMR genes. 
 

“Similarity” has been replaced by “identity”. The scope of the 
analysis is to identify the presence of known genes of potential 
concern in the microorganism under assessment.  
 
 
 
 

131.  BaseClear 
 

3.5.2.  
 

L232 “For microorganisms not well represented in databases a Hidden-Markov 
models database (e.g. Resfams) are recommended.” 
 
What is meant exactly by “microorganisms not well represented in databases”? 

The text has been modified. EFSA refers to microorganisms for 
which no or few antimicrobial resistance genes are present in 
databases. 
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L234 “70% similarity” & L249 “80% similarity” 
 
“Similarity” is not correct and should be replaced by “identity”. Similarity is a 
relative concept: two sequences are similar, but are N% identical.  

Text modified. Identity replaces similarity. 
 
 

L234 and L249: “at protein level or equivalent” 
 
- What is meant with “or equivalent”? 
 
- All the databases of genes of concern contain nucleotide sequences. Can 
analyses be performed at nucleotide level and considered thus as “or 
equivalent”? 

The text “protein level (or similar)” has been modified to 
consider protein or nucleotide level, which would depend on 
the database used. The same threshold would apply for the 
two.  
 
 

L234 & L 249: Why is the cutoff for the antimicrobial resistance at 70% identity 
(L234), and for toxigenicity at 80% identity (L249)? 

Please note that the thresholds have been aligned to 80%. 

132.  BaseClear 
 

3.5.2. 
 

L236-L251: It would be very useful to include suggestions for databases to use 
for the analysis of toxigenicity and pathogenicity factors. In our experience, 
especially for eukaryotes, there is a lack of good quality databases for analysis 
of genes of concerns for eukaryotes. Further guidance on the requirements and 
expectations of EFSA for these analyses would be very much appreciated. 

EFSA acknowledges the current limitations in the databases 
that may be available. The examples on the databases have 
been removed from the text because their status changes 
rapidly and therefore no references will be provided.  

133.  Technical University of 
Denmark (DTU) 

3.5.2.  
 

Line 234-235: regarding the 60% coverage cutoff: 
 
- as it is written now, it is unclear if that should be at the nucleotide or amino 
acid level 

The text “protein level (or similar)” has been modified to 
consider protein or nucleotide level, which would depend on 
the database used. 

- it would be a good idea to be very specific (also in the rest of the text) to 
differentiate coverage "over the length" from coverage as "read depth". 
 
- it would seem more logical to me to refer to coverage (as % of lenght) of the 
query (my input sequence) compared to the subject (the sequence in the 
database) and not vice versa 

Text reworded. 
 
 
Text modified to account for the comment. 
 

-  a 50% coverage cutoff at nucleotide level would be best. In our experience 
with ResFinder, we had users having assembled sequences obtained through 
PacBio in which the AMR gene was half at the beginning and half at the end of 
the contig and thus would was undetected using a 60% of lenght cutoff. 

A clause has been added to account for this comment. 

134.  AVC Stakeholder Group - 
Association of Veterinary 
Consultants (Practitioners) 

3.5.2.  
 

Line 229 - As per EFSA 2018 guidance on microorganisms, AMR evaluation 
must be based on the presence of AMR genes and phenotypic resistance. The 
recommended phenotypic methods (EUCAST & CLSI) mandate VetMIC TM 
panels, which are no longer commercially available. AVC suggests that EFSA 
update with alternative/s. 
 

The present Statement deals with the analysis and reporting of 
WGS-based data. The requested guidance is out of the scope 
of this document. 
 

135.  Technical University of 
Denmark (DTU) 

3.5.2.  
 

Line 236: The paragraph on virulence genes seems to be even more vague 
than the paragraph on AMR. I assume that there are issues also with 
differences across tools and databases to detect virulence genes. Furthermore, 
I think that it is even more problematic to define a virulence gene compared to 
an AMR gene (see for example Freitas et al. J Antimicrob Chemother 2018) 
 

Comment noted.  

136.  3.5.2. Lines 218-219: sounds like too much - name and accession no should be fine. The list has been modified. 
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Italian National Reference 
Laboratory for 
Antimicrobial Resistance, 
IZSLT 

Lines 230-231: For bacteria, common practice indicates that a well updated 
and curated DB such as ResFinder can be sufficient. CARD for instance often 
contains wild-type genes or not-functioning genes. 

The reference to the databases has been removed from the 
Statement. The Statement indicates the need to base the 
search in at least two databases. 

Line 234 (70%): It seems a very low threshold. See above. The thresholds proposed aim at covering possible variability 
between the species under assessment and the data present 
in the databases.  EFSA set the thresholds based on the 
current experience and purpose of the analysis and may be 
modified in the future according to new developments. The 
relevance of each match will be considered during the 
assessment. 

137.  AVC Stakeholder Group - 
Association of Veterinary 
Consultants (Practitioners) 

3.5.2.  
 

EFSA guidance on microorganisms used as feed additives or as production 
organisms (2018), requires that if genetic analysis reveals AMR gene/s for CIA 
or HIA antimicrobials, the likelihood of the AMR gen/e to become active should 
be assessed. AVC suggests to include guidance on recommended methods and 
next steps. 

The relevance of each hit, the possible need for further testing 
as well as any conclusion will be considered during the risk 
assessment of the microorganism/product in question and are 
out of the scope of this Statement. 

138.  AVC Stakeholder Group - 
Association of Veterinary 
Consultants (Practitioners) 

3.5.2.  
 

Lines 234-251- As per EFSA 2018 guidance on microorganisms, AMR evaluation 
must be based on the presence of AMR genes and phenotypic resistance. The 
recommended phenotypic methods (EUCAST & CLSI) mandate VetMIC TM 
panels, which are no longer commercially available. AVC suggests that EFSA 
update with alternative/s. 
 

The present Statement deals with the analysis and reporting of 
WGS-based data. The requested guidance is out of the scope 
of this document 
 

139.  AVC Stakeholder Group - 
Association of Veterinary 
Consultants (Practitioners) 

3.5.2.  
 

Lines 234-255 -AVC propose that EFSA to clarify that such tests are required 
only for novel eukaryotic micro-organism species that do not qualify for the 
QPS approach. 
 

The present Statement deals with the analysis and reporting of 
WGS data. Indications on which microorganisms should be 
analysed and possible exceptions are provided in the 
applicable sectoral guidance documents and are out of the 
scope of this document 

140.  International Probiotic 
Association -  

3.5.2.  
 

line 234-235: "70% …should be reported: It is laudable that thresholds are 
provided for when hits should be reported. Please provide rationale for these 
thresholds. Same question applies for thresholds lines 249-250. Furthermore, in 
case of hits, please precise if additional testing is required (phenotypic tests), 
and what conclusions may be made from these. For instance, should ISO10932 
be used? or this this part of a different guidance? Please clarify. 

The thresholds proposed aim at covering possible variability 
between the species under assessment and the data present 
in the databases.  EFSA set the thresholds based on the 
current experience and purpose of the analysis and may be 
modified in the future according to new developments. The 
relevance of each hit, the possible need for further testing as 
well as any conclusion will be considered during the risk 
assessment of the microorganisms in question and are out of 
the scope of this document.  

line 234-235: 70% of protein level similarity on 60% of the query is a low 
threshold and that it could highlight genes that are not ATBr genes in many 
cases. Transferable genes are supposed to be genes with very similarity level. 
therefore, it is suggested to increase the threshold to limit the false positive 
hits to report. 80% identity on 80% size can be used for homologous groups 
and in the case of AMR it could be even increased. Furthermore, please clarify 
the impact vs previous EFSA positions (EFSA Scientific colloquium, 2018). 

The threshold has been increased and it now refers to 
“identity”. The relevance of each hit will be considered during 
the assessment.  
The reference to the colloquium is not clear since there is no 
position of EFSA at this regard expressed in that document.  
 
 

Line 240-241: for eukaryotic microorganisms targeted searches can be done. 
Would this apply to prokaryotic microorganisms (bacteria) as well? 

This is also acceptable when relevant. The text has been 
modified to include this possibility.  
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line 246-247: are there any databases of interest here to cite? Databases exist, but their status changes rapidly and therefore 
no references are provided in this Statement.  

line 249: In this case, 80 % is a classical value. but 60% coverage is low. 
 

The length of coverage has been increased to 70%. 

Lines 236-251 It is indicated in this section that based on their taxonomy and 
nature of the application, the assessment may require the identification of 
genes encoding known virulence factors. Based on what should this evaluation 
be made?  For example, should this only been done when virulence factors 
have been described for that the taxonomic unit (species) of investigation? Or 
broader, for related species, for that whole family, etc? In addition, virulence 
factors present in public databases are mainly obtained from pathogens. Such 
factors, such as adhesion or encapsulation genes, are not always an issue in 
commensal species, because it gives them an advantage over other strains. 
Would this kind of genes also have to be included in targeted searches, 
although there is insufficient knowledge on any negative side effects in 
commensal species? 

This will depend on the existing level of knowledge regarding 
the safety of the taxonomical unit to which the microorganism 
under assessment belongs (e.g., microorganisms belonging to 
a species that qualifies for the presumed safety approach). 
The applicants should check the relevant documents for the 
risk assessment of the different sectoral areas. For those 
microorganisms for which the requirement exists, the search 
needs to be done and the relevance of each hit will be 
considered during the assessment. 

141.  Citizen on a private 
capacity 

3.5.2 
 

Related to plant protection products: EFSA recommend AINIA (2017) to use as 
a source of information on known mycotoxins or toxic secondary metabolites 
potentially produced by 244 several microbial species. However, close 
inspection of this publication revealed that it provides misleading information at 
least for T. harzianum. Therefore, reliability of the recommended source is 
doubtful.  

The reference indicated is the result of a systematic literature 
search but does not constitute a critical review and was 
included as a possible resource. Nevertheless, all references at 
this regard have been eliminated to avoid any possible 
confusion.  

142.  AMFEP/FEFANA/EuropaBio 3.5.2.  
 

Lines 237-251  
 
There is not a gold-standard for screening of virulence factors and the choice 
of database will influence the result. The available databases (e.g. VFDB which 
seems updated, while others do not seem to be) may also be challenging to 
use as they also contain so-called niche factors (e.g. genes involved in capsule 
formation and adhesion) which are also found in harmless commensal bacteria 
as being beneficial and not of any concern (Hill, 2012, Bacteriol. 194: 5725-7).  
With regard to yeast and filamentous fungi (Line 244) no database for 
screening of virulence factors exists.  

 
 
The current limitations of the databases regarding toxigenicity 
and virulence factors are acknowledged, but still the approach 
is considered valuable for the risk assessment. The information 
retrieved will be considered during the risk assessment 
process. 
 
 

The statement refers to AINIA (2017) that the industry has earlier expressed 
sever concerns about (letter to Mrs Tiramani - Dec 2018). Thus, we would like 
to stress this publication should not be used as a reference to substantiate the 
potential for those mentioned organisms to produce the reported metabolites 
and whether they are of any toxicological concern. Further assessment and 
critical review would be needed.  

See previous answer. 
 
 
 
 

The text seems confusing e.g. in line 246 it is stated that genes of potential 
concern should be presented in a table, but in line 250 it is stated that all hits 
with at least 80% similarity and 60% coverage should be reported. Also, the 
term virulence factor is not well-defined. 

The text has been modified to account the comment. 
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It is stated that hits with at least 80% similarity at protein level (or similar) and 
60% coverage should be reported. As mention above available tools output % 
identify and % gaps rather than % similarity, with some providing results at 
protein level, but others at nucleotide level.  

The text “protein level (or similar)” has been modified to 
consider protein or nucleotide level, which would depend on to 
the database used. The same threshold would apply for the 
two. Similarity has been replaced by identity. 

We also expect that the cut-off values presented will result in many hits that 
needs to be further investigated to determine whether these are potential 
genes of concern. Furthermore, these cut-off values seem only relevant for 
bacteria as no databases for yeast and filamentous fungi exist. 

Note that the threshold has been increased for the coverage. 
The data will be then assessed during the risk assessment. 
Databases exist for fungi exist (e.g., DFVF). 

In general, hits in the database to true virulence factors with at least 80% 
identity at protein level and 60% coverage of the database query sequence 
should be reported. All hits should be further investigated to finally conclude if 
the hits are considered (putative) virulence factor or not. 

The hits need to be reported for their evaluation in the risk 
assessment. 

For yeast and filamentous fungi currently no virulence factor database exists. 
Their potential pathogenicity or ability to produce metabolites that could be 
harmful to humans and/or animals should be assessed by use of targeted 
searches to identify the absence/presence of known metabolic pathways 
involved in the toxicity.  

Some databases exist, see above. Targeted searches can 
always be conducted, and requirements to do them are set in 
the applicable guidance documents, where relevant. 

Genes of potential concern should be presented as a table focusing on 
complete genes encoding recognized virulence factors or genes involved in the 
biosynthesis of mycotoxins/secondary metabolites known to exist in the species 
or related species to which the strain belongs. 

As above, hits identified need to be reported for the 
assessment. 
 
 

Note: The given cut-off values for bacteria may create many hits of no 
concern. Please add a rationale or reference for the chosen cut-off values and 
consider if the given values should be higher. 

The thresholds have been modified. The thresholds proposed 
aim at covering possible variability between the species under 
assessment and the data present in the databases.  EFSA set 
the thresholds based on the current experience and purpose of 
the analysis and may be modified in the future according to 
new developments. The relevance of each match will be 
considered during the assessment. 

143.  INIA 
 

3.5.2.  
 

3.5.2 Identification of genes of concern 
Line 213- Comparative genomics is also used to identify pathways or mutations 
that are specific to a strain.  

Comment noted, and this may be used by the applicants to 
characterise the strain under assessment. 

144.  Board for the Authorisation 
of Plant Protection 
Products - Netherlands 

3.5.2.  
 

213 - Identification of genes of concern based on sequence similarity will result 
in a high number of hits. Those genes maybe present but not expressed under 
the intended conditions. 
 
Furthermore, genes having high sequence similarity could have different 
function (substrate specificity). Much is dependent on the interpretation of the 
sequencing data. 

Sequence “similarity” has been changed to sequence 
“identity”. It is acknowledged that there may be a high 
number of hits which may need screening, but this will largely 
depend on the microorganism under study. 

230 - For microbial PPP’s, the EU Biopesticides Working Group has worked on a 
guidance document on AMR. When adopted, this will be the applicable 
guidance for PPP applicants 

Comment noted. The statement indicates how to generate 
WGS-based data to characterise microorganisms. The chapter 
referred to in the comment explains how to identify the 
presence of genes of potential concern. The Statement does 
not deal with the risk assessment. The risk assessment 
approach is out of the scope and should be detailed in the 
relevant Regulatory framework/Guidance documents (e.g., 
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phenotype and/or genotype). The text has been modified in 
certain instances to account for this fact. 

233 - Change ‘are’ into ‘ is’. The text has been modified to improve clarity. 

234 - 235 and 249 - 251: The cut-off values for detection proposed by EFSA 
(70 or 80% similarity and 60% coverage) in this section can perhaps be 
generalized across the different policy areas, but are not very well explained 
and substantiated in the statement (e.g. does similarity equal identity or 
something else?, 60% coverage can also mean that you have half a gene, with 
missing domains that could be important for function?). In our opinion, these 
criteria and their proposed use will lead to many hits in the database searches 
and will increase the workload, which we do not believe to be appropriate or 
necessary. 

The word “similarity” has been modified to “identity”. The 
number of hits may largely depend on the microorganism 
under study. The thresholds proposed aim at covering possible 
variability between the species under assessment and the data 
present in the databases.  EFSA set the thresholds based on 
the current experience and purpose of the analysis and may 
be modified in the future according to new developments. The 
relevance of each match will be considered during the 
assessment. 
 

237 - microorganisms that are pathogenic for humans are excluded from use 
as a PPP 

Comment noted. 

246 - 248 - This is very vague and implies a disproportional fishing expedition 
in the genome. There are many genes that are involved in the production of 
secondary metabolites. The sentence implies that all those genes should be 
regarded as “genes of potential concern”, which will result in a large number of 
hits of questionable value. Many secondary metabolites are not of concern or 
relevant for the risk assessment so why would such genes be of potential 
concern? Also, genes may not be expressed under relevant conditions of use. 
We do not consider this an efficient approach for the risk assessment. Please 
adapt or remove these lines. 

The text has been modified to hits, as indicated in the 
comment not all hits may be of concern. The searches may be 
targeted to known metabolic pathways which lead to the 
production of substances of concern. The relevance of each 
hit, the possible need for further testing as well as any 
conclusion should be considered during the risk assessment of 
the microorganism/product in question and are out of the 
scope of this document. The risk assessment approach to be 
followed should be detailed in the relevant Regulatory 
framework/Guidance documents (e.g., phenotype and/or 
genotype). 

250-251 - This again implies a fishing expedition, which may result in a large 
number of hits that then need to be further investigated increasing vastly the 
burden for the applicant and the risk assessor for a very questionable overall 
gain in safety of microbial PPPs. Please adapt or remove these lines. 
 

Same as above in the comment to line 213. 
 

145.  ECPA 3.5.2.  
 

Line 234: The tresholds seem arbitrary set. It is easy to argue that two 
proteins which are 80% identical share the same function, but it is more 
difficult to reliably demonstrate this at much longer evolutionary distances. It 
would be more helpful to ensure more flexibility instead of directly requiring a 
investigation/toxicological scrutiny (which is also not defined). 

Comment noted, the text has been modified. The relevance of 
each hit is to be considered during the risk assessment. 
 
 

Line 236 and specific 249 & 250: We would like to know which database is 
mentioned here and why these thresholds/criteria were selected. Under 
Antimicrobial resistance there is a clear mention of the databases but for 
toxigenicity and pathogenicity this recommendation is missing. There is a lack 
of databases on this topic and existing ones (e.g. Blast) are in general lacking 
quality checks (unverified data might be uploaded) 

Please note that the reference to the databases has been 
removed. Their status changes rapidly and therefore no 
references are provided in this Statement. 
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146.  Biosafe - Biological Safety 
Solutions Ltd 

3.5.2.  
 

Identification of genes of concern: Please confirm that the request for detailed 
information on subject and query alignments, blast scores and other 
parameters should be submitted only for the genes of concern, e.g. acquired 
antimicrobial resistance gene instead of all resistance genes. Additionally, the 
interpretation of “genes of concern” should be clarified in the FEEDAP 
guidance, 2018. 

The text has been modified to account for the comment. The 
report should include the information for all hits found with at 
least 80% identity and 70% length of the subject sequence. 
See also the clause added. The data will be assessed during 
the risk assessment. 

Toxigenicity and pathogenicity: There is an apparent inconsistency in the 
request to report the relevant genes, i.e. reporting of complete genes only or 
those with at least 80% similarity and 60% coverage. If the idea is to report 
also the incomplete genes but discuss only the complete genes, this should be 
more clearly expressed. 

The hits with at least 80% identity and 70% length of the 
subject sequence should be reported. See also the clause 
added.  Please note that similarity has been modified to 
identity. 

147.  Fondazione Edmund Mach, 
Research and Innovation 
Centre, Department of 
Food Quality and Nutrition 

3.5.2.  
 

In addition to the presence of the “gene of concern” in a specific novel strain, it 
would be interesting to know if the gene is unique to this strain or common for 
a subset of strains of the same species. This could be demonstrated by a pan-
genome approach, showing the prevalence of the gene across a large set of 
genomes from the same species. A unique gene, not present in any other 
natural strain, would require a more careful risk assessment than a common 
gene, typical at least for strains of a subspecies. Recommended tool: Roary 
pangenome pipeline. 
 

This aspect may need to be considered during the risk 
assessment, once the relevance of the hit is evaluated, and 
can be requested on a case-by-case basis. 

148.  Citizen on a private 
capacity 

3.5.2 
 

Related to plant protection products: At the moment there is no clear list of 
genes of concern and their relevance to environmental and human health. 
EFSA document states that it is necessary to search at least two databases for 
antimicrobial resistance genes. This approach will undoubtedly lead to the 
identification of various resistance genes including multidrug efflux pumps, 
resistance to biocides such as chlorhexidine and triclosan, etc. However, it is 
difficult to interpret these results, because there are no clear criteria defining 
which resistance genes are “good” and which are “bad” for the beneficial 
strains which has to survive and function under agricultural conditions. 
Furthermore, the information is missing on which databases need to be used to 
identify genes coding for toxins and mycotoxins. Are there reliable manually 
curated databases that have standardized means to identify true homologous 
genes? Even if a gene is identified it does not mean that it would be expressed. 
The phenotype is crucial, and it can be different from the genotype. 
 

It is acknowledged that there may be some limitations 
regarding the use of WGS-based data in the risk assessment of 
the microorganisms. However, it is considered as a valuable 
tool from which data can be retrieved. 
Please note that the Statement indicates how to generate 
WGS-based data to characterise microorganisms. The chapter 
referred to in the comment explains how to identify the 
presence of genes of potential concern. The Statement does 
not deal with the risk assessment. Details on the risk 
assessment approach should be given in the relevant 
Regulatory framework/Guidance documents (e.g., phenotype 
and/or genotype). The text has been modified in certain 
instances to account for this fact. 
The reference to databases has been removed from the text, 
due to the issues identified on the update of the data 
contained in such databases. 
 

149.  Swedish University of 
Agricultural Sciences (SLU) 

3.5.2.  
 

I recommend that WGS is used mainly for targeted analyses. The biggest 
strength of WGS as a tool in safety evaluations of beneficial microorganisms is 
that it can be used for ruling out/confirming potential safety concerns identified 
from other information. It might be tempting to view WGS as an opportunity to 
perform untargeted screens for all possible (and impossible) genes of potential 
concern. However, in my opinion there is an imminent risk that this approach 
will lead to a lot of unnecessary work with ‘hits’ that do not actually represent 
realistic hazards and risks, at least not for specific application areas. In this 

Comment noted. It is acknowledged that there may be some 
limitations in the use of WGS-based data in the risk 
assessment of the microorganisms. However, it is considered 
as a valuable tool from which data can be retrieved. 
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way the work load for applicants and regulatory risk assessors can increase, 
without any gains regarding protection of human health or the environment. 
 

150.  Swedish University of 
Agricultural Sciences (SLU) 

3.5.2.  
 

While the technical aspects of WGS can be harmonized to a high extent, the 
different application areas with microorganisms do have their different 
regulatory environments, and safety assessments of organisms and products 
are performed differently. Thus, adequate approaches for the use of WGS, and 
particularly for the identification of genes of potential concern, can also differ 
depending on the intended use and on the taxonomy of the organism. To detail 
how interrogation of WGS data for genes of potential concern should be 
performed for all different sectors/regulations is therefore a big work that has 
to involve dedicated experts from all the different areas. Given today´s rather 
scattered regulatory landscape, my recommendation is that presently, guidance 
regarding how to analyze data and identify genes of concern should probably 
best be prepared in sector specific actions. The current section 3.5.2 on 
identification of genes of concern is brief and somewhat superficial and lack 
guidance on viable criteria for determining if a gene represents a safety 
concern or not. I therefore recommend that the inclusion of this topic in this 
statement is carefully reconsidered and that the position of the statement on 
this issue is more clearly explained.  
 

The statement indicates how to generate WGS-based data to 
characterise microorganisms. The chapter referred to in the 
comment explains how to identify the presence of genes of 
potential concern. The Statement does not deal with the risk 
assessment. The risk assessment approach is out of the scope 
and should be detailed in the relevant Regulatory 
framework/Guidance documents (e.g., phenotype and/or 
genotype). The text has been modified in certain instances to 
account for this fact. 
 
 
 

151.  Private sector (e.g., 
industry, consultancy) 

3.5.2.  
 

WGS can provide more information, about presence or non-presence of specific 
genes of concern. However, the presence of such genes, does not mean that 
they are expressed. So the phenotype can be different from genotype. Thus, 
WGS would not automatically provide a better comprehension of the risk of a 
specific microorganism, nor would the risk assessment in any case be less 
complex. The WGS should not become a mandatory data requirement.  
 

For some products, WGS-based data is already required for 
the risk assessment. The risk assessment approach and 
required data is out of the scope of this document and should 
be detailed in the relevant Regulatory framework/Guidance 
documents (e.g., phenotype and/or genotype).  

152.  International Biocontrol 
Manufacturers Association 
aisbl 

3.5.2.  
 

Knowledge of the function of genes and proteins has not kept pace with 
advances in sequencing technology. One third of all bacterial protein coding 
genes have no known function and most of the remaining proteins have 
unconfirmed, predicted functions based on sequence similarity with 
experimentally characterized proteins. WGS is useful only when a toxin or 
pathogenicity factors are known and for these the genes are known and then 
WGS can be used to confirm presence or absence or the genes. It is important 
to note that even if known genes are detected, this does not mean that these 
are functional nor expressed, the phenotype being different from the genotype. 
The presence of a gene coding for a potential protein of concern would not 
necessarily mean that a functional protein is produced. Given that not all genes 
relating to toxicology or the infection process are described, nor their activity 
understood, toxicological studies which are a demonstration of phenotypic 
expression, are a more reliable mechanism for obtaining data. 
 
The most useful way that WGS information could be used is to make 
predictions about a limited set of already well characterized genes found in the 
genome. It should be noted that in addition to WGS there are many other 

The current limitations of the approach are acknowledged, but 
still considers the use of WGS-based data as a valuable tool for 
the risk assessment. The statement deals with the use of 
WGS-based data to identify genes of potential concern only. 
The risk assessment approach is out of the scope and should 
be detailed in the relevant Regulatory framework/Guidance 
documents (e.g., phenotype and/or genotype). The text has 
been modified in certain instances to account for this fact. 
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molecular tools that can be used to demonstrate the absence of genes 
encoding toxins or pathogenicity factors.  
 

153.  ABiTEP GmbH 3.5.2.  
 

In the best case, sequence information can be used to make predictions about 
a limited set of well characterized features found in the genome. However, 
those will always have to be experimentally verified which, among other things, 
requires standard toxicology testing in any case. Hence, we argue that the 
current standards are sufficient and that whole genome sequencing does not 
add significant value to the pest control product registration process. 
 
As part of the registration of Microbial pest control agents it is required to 
address human and environmental safety including confirming that the 
Microbial pest control agents can be distinguished from relevant human, animal 
or plant pathogens. A full genome sequence is not required to achieve this. 
Further, it is sometimes considered by competent authorities that whole 
genome sequencing can provide information on presence/absence of potential 
toxin genes. 
 
However, provision of a whole genome sequence will not assist this any more 
than specific genetic analysis. In addition, even if known harmful genes are 
detected, this does not mean that these are functional and expressed. Given 
that not all genes relating to toxicology or the infection process are described, 
nor their activity understood, acute toxicological studies which demonstrate the 
phenotypic expression are a more reliable mechanism for obtaining data to 
support risk assessments. The presence of a gene coding for a potential 
protein of concern would not necessarily mean that a functional protein is 
produced. Thus, a whole genome sequence can mainly be useful for exclusion 
of critical issues such as gene coding for metabolites of concerns. In this case, 
targeted bioinformatic analyses will take benefits of the whole genome 
sequence to support the risk assessment. 
 
In addition, the function of many genes has not been experimentally validated. 
Up to one third of all bacterial protein coding genes have no known function. 
Moreover, there is no consensus guidance to improve database quality since no 
established length or identity criteria exist. However, this consensus should be 
a must to analyse genomes in an accurate way. 
 

This comment is related to approaches available to generate 
data for the characterisation of the microorganisms. The risk 
assessment approach and required data is out of the scope 
and should be detailed in the relevant Regulatory 
framework/Guidance documents (e.g., phenotype and/or 
genotype). The text has been modified in certain instances to 
account for this fact. 

154.  International Probiotic 
Association  

3.5.2.  
 

In this section, consider discussing similarity vs identity as well. Similarity is a 
more ambiguous term, as can change depending on substitution matrix used 
(BLOSUM62, BLOSUM80, a family-derived position-specific substitution 
matrix...), while identity is less unambiguous. Moreover, similarity scores (like 
E-values) have shown to be poor predictors of function, especially after several 
search iterations (like in PSI-BLAST). Therefore, the measure should be ideally 
"identity". Moreover, it should be specified that the identity must be calculated 
using the largest sequence as a reference. If query sequence is small, a 70% 

The text has been modified; the word “similarity” has been 
replaced by identity and the thresholds have been increased. 
Note also that some of the parameters to be reported have 
been removed (e.g., e-value). 
The thresholds are given as percent of the subject sequence 
(i.e., percent of the length of the subject sequence that is 
covered by the query sequence). Text modified to account for 
the comments received. 
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identity on a 60% coverage of the query could represent a rather small 
sequence. 

Overall, use of similarity with low thresholds is likely to generate an important 
volume of hits. In addition, and according to experience, databases such has 
VFDB often report a handful of bacterial core genes (i.e. genes essential for 
bacteria, both pathogenic ones and non-pathogenic ones) as potential 
virulence factors. Phenotypic testing for the effect of such genes would put a 
hard burden on the applicants, like having to prove that a DNA polymerase is 
not a virulence factor and seems apparently in contradiction with QPS and 
species-specific qualifications. So, it can be reasonably anticipated that the 
information will be interpreted by expert judgment and into the taxonomic 
context. Additional indication and clarification on how such information will be 
processed would be therefore helpful. As well please elaborate and clarify the 
guidance position vs previous state of the art (EFSA Scientific colloquium, 
2018) where WGS was assessed as not totally reliable and interpretation of 
results challenging for both virulence and AMR. 
Proposition of additional databases to include: VirulenceFinder 
(https://cge.cbs.dtu.dk/services/VirulenceFinder/), Pathogencity Island 
Database (PAI DB) (http://www.paidb.re.kr/about_paidb.php) and VFDB 
(http://www.mgc.ac.cn/VFs/main.htm) can be included to the list of sites to 
confirm lack of virulence factors. 
For Yeasts: suggestion to add Mycology Antifungal Resistance Database 
(MARDy) [http://mardy.dide.ic.ac.uk/]. 

It is acknowledged that there may be some limitations in the 
use of WGS-based data in the risk assessment of the 
microorganisms. The relevance of each hit, the possible need 
for further testing as well as any conclusion will be considered 
during the risk assessment of the microorganism in question 
and are out of the scope of this document. 
 
The present Statement deals with the analysis and reporting of 
WGS-based data. The requested guidance is out of the scope 
of this document. 
 
The reference to the databases has been removed due to the 
issues highlighted in some comments. 
 
 

155.  Andermatt Biocontrol AG 
 

3.5.2.  
 

While the absence of a gene of concern is a valuable justification that certain 
metabolites cannot be produced, the mere presence of a gene does not mean 
that the corresponding protein and related metabolites are also produced. The 
phenotype is not necessarily same as the genotype. Hence, the 
presence/absence of a toxicologically relevant metabolite must be verified by 
standard analytical methods anyways. In addition, only a fraction of genes 
related to certain toxicology or infectiology pathways are described and the 
function is known for an even smaller number. If the genes are well described, 
WGS is not the only established method to confirm their presence/absence, but 
many other molecular tools exist. 
 

The Statement deals with the use of WGS-based data to 
identify genes of potential concern for those applications in 
which the use of these data is required. The risk assessment 
approach is out of the scope and should be detailed in the 
relevant Regulatory framework/Guidance documents (e.g., 
phenotype and/or genotype). 
 

156.  EURL-AMR 3.6.  
 

Line 254 (referring to raw reads): Why not state that in the beginning of the 
document. What format would be similar to fastq – I would not no?  

The wording has been modified. The term “raw reads” has 
been modified into “sequencing reads”. There are formats 
other than fastq for sequencing reads (e.g., fast5). 

Line 256 (electronic ASCII text): What is this – clarify? The text has been modified. 

157.  Italian National Reference 
Laboratory for 
Antimicrobial Resistance, 
IZSLT 

3.6 Line 254: (raw reads) See comment above. Definitions, including FASTQ should 
be stated in the firsts sections of the document. Admitted formats similar to 
FASTQ should be clarified 

See the previous answer. 

158.  BaseClear 
 

3.6.  
 

L256-257. We suggest including the FASTA format as an option to submits 
assembled sequences, since this is a commonly used format. 
 

Text modified to account for the comment. 
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159.  Cornell University (USA) 3.6.  Line 258: Please, include a link or reference to the INSDC Feature Table 
Definition Document 
 

Text has been modified as regards to the requirements. 

160.  University/Public Research 
Institute 

3.6.  
 

Line 254. FASTQ should always be compressed and always with gzip. Comment noted. 

Line 256. Why should not assembly data be in FASTA format, the others are ill 
formats assembly. The formats you suggest are better suited for annotation. 

FASTA has been included. 

Line 259-260. There are several things wrong here. First of all the bam files are 
huge and take up too much space. Therefore, it is easier and better to 
reproduce them if needed, you already have the commands and software for it. 
To make it even easier you can have the applicants provide the software as a 
docker image. CRAM has been deprecated for a decade now. As always each 
format is good at it’s own thin SAM is excellent for reference assemblies, but 
not much else and you just described in 3.4 that you do not want this. I 
suggest to let the applicants use whatever fit for the purpose, and include 
whatever is important to the analysis. Elsewhere it can be easily reproduced 
when you have the software, with versions and commands. 

The text has been modified and refers to the outcome of the 
characterisation of the genetic modification. The analysis is to 
be done by the applicant and then evaluated by the assessor. 
 

161.  Biosafe – Biological Safety 
Solutions Ltd 

3.6.  
 

We suggest submission of assembly and annotation as a combined package in 
GenBank format (.gb). This would help to reduce the number of files. If this is 
what is meant with INSDC Feature Table Definition Format, please clarify the 
statement. 

The text has been modified to account for the comment. 

162.  Fondazione Edmund Mach, 
Research and Innovation 
Centre, Department of 
Food Quality and Nutrition 

3.6.  
 

Line 259: “SAM” and “BAM” could be added in parentheses as these file 
formats are better known by their abbreviations. 

Text modified. 

163.  Andermatt Biocontrol AG 
 

3.6.  
 

Even if WGS is used for strain identification and identification of genes of 
concern, it should not become mandatory to submit the whole genome 
sequence for registration of microorganisms used in biocontrol following Reg. 
(EC) No 1107/2009. Strain identification can be achieved by comparing certain 
strain specific markers, the whole genome sequence is not required. If it 
becomes necessary to obtain further genetic information post-approval, the 
strain deposits at culture collections, which are mandatory for active substance 
approval in the EU, can be used as a source of genetic material. 

The present document is aimed to be used in those 
applications for which the information off the microorganism 
needs to be based on WGS data. It is not aimed to discuss for 
which products such data are required for the risk assessment, 
nor to prescribe the need of such analysis or address how 
EFSA grants and deals with confidential data from applicants. 
The requirement to use WGS-based data should be established 
in the applicable Regulatory framework and/or Guidance 
documents. The Scope of the document and Section ‘3. Data 
requirements’ have been modified to clarify this point.  

164.  AMFEP/FEFANA/EuropaBio 3.6.  
 

Lines 253-258. It is neither desirable nor helpful to provide WGS raw data or 
the full sequence file for (micro-) organisms used in the production of 
contained-use (fermentation) products. Such information constitutes part of 
companies’ operational and business secrets, disclosure of which might cause 
significant harm to our competitive position.  
 
Proposal: If sequence data would have to be provided following a specific 
request from EFSA, its deletion should be officially confirmed by EFSA 
immediately after verification. 
Lines 253 – 262. It is stated that the entire sequence needs to be submitted. It 
is difficult to understand why the entire sequence and not just the parts of the 
sequence used for the characterization should be submitted. The WGS is the 

The production strains need to be characterised according to 
the relevant regulatory framework and/or guidance document.  
In general, the characterisation includes the safety aspects of 
the strains that may have an impact on the safety of the 
resulting products (e.g., antimicrobial resistance, toxigenic 
potential…). EFSA considers that the sequencing data are the 
raw data that would support the findings reported by the 
applicants. Therefore, these data should be provided as in any 
other study submitted for the risk assessment. 
Applicants should prepare the dossiers for the risk assessment 
in accordance with the requirements as outlined in the 
relevant sectoral legal framework and or other relevant 
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blueprint to the organism and is considered highly confidential. For contained 
use organisms it appears disproportionate to submit the entire sequence. For 
organisms for deliberate release the situation is different as it is possible for 
third parties to obtain the sequence anyway when they have the strain.  
 
Proposal: Only relevant stretches of the sequence should be submitted for 
organisms designated for contained use. 
 
For organisms to be released deliberately into the environment, submission of 
the WGS data may be considered, if relevant.  
 

guidance documents. Additional information may be requested 
to the applicants when foreseen by the applicable legal 
framework. The full genome sequence is considered the raw 
data on which all the analysis is supported. 
Applicants may submit confidentiality requests in accordance 
with the procedures and within the limits set by Regulation 
(EC) No 178/2002 and the applicable sectoral legal framework, 
for instance Article 25 of Directive 2001/18/EC, Article 30 of 
Regulation (EC) No 1829/2003, Article 18 of Regulation (EC) 
No 1831/2003, Article 12 of Regulation (EC) No 1331/2008, 
Article 63 of Regulation (EC) No 1107/2009 and Article 23 of 
Regulation (EU) No 2015/2283. For what concerns applications 
submitted after 27 March 2021, the Regulation (EU) No 
2019/1381 (Transparency Regulation) becomes applicable, 
and confidential status may be granted by EFSA or the 
competent Authority only to certain elements of applications 
dossiers submitted by applicants, upon their duly motivated 
request and consideration of a verifiable justification provided 
therein. In particular, according to the changes introduced by 
the Transparency Regulation, EFSA may grant confidential 
treatment only with respect to the list of items contained in 
Article 39 of Regulation (EC) No 178/2002 as amended by the 
Transparency Regulation, where the disclosure of such 
information is demonstrated by the applicant to potentially 
harm its interests to a significant degree. To address sectoral 
specificities, confidential treatment may be granted to 
additional items when foreseen by the sectoral legislation as 
amended by the Transparency Regulation. For further 
information regarding the implementation of the Transparency 
Regulation please consult EFSA’s practical arrangements 
concerning transparency and confidentiality and EFSA’s 
practical arrangements concerning confidentiality in 
accordance with Articles 7(3) and 16 of Regulation (EC) No 
1107/2009.  
Please note that, irrespective of whether confidential status is 
acknowledged by EFSA or the Commission, EFSA and the 
competent regulatory authorities in the evaluation process 
retain access to the full application dossier, including its 
confidential part.  
All data provided by applicants in the context of authorisations 
procedure will be adequately recorded and stored in 
accordance with the applicable legal framework.  

165.  International Probiotic 
Association -  

3.6.  
 

Lines 252-255 state that the data should be provided as raw sequences, 
assembly or annotated version. Will these data become publicly available or will 
this become confidential information? 
 

The production strains need to be characterised according to 
the relevant regulatory framework and/or guidance document.  
In general, the characterisation includes the safety aspects of 
the strains that may have an impact on the safety of the 

https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf


Outcome of the public consultation on the draft statement on the WGS analysis of microorganisms 
 

 

 
www.efsa.europa.eu 46 Outcome of Public Consultation 2021 

 

It is stated that the entire sequence needs to be submitted. It is difficult to 
understand why the entire sequence and not just the parts of the sequence 
used for the characterization should be submitted. The WGS is the blueprint to 
the organism and is considered highly confidential. For contained use 
organisms it appears disproportionate to submit the entire sequence. For 
organisms for deliberate release the situation is different as it is easy for third 
parties to obtain the sequence anyway when they have the strain.  
 
Suggested wording to line 253-262: Only relevant stretches of the sequence 
should be submitted for organisms designated for contained use. 
 
For organisms to be released deliberately into the environment, submission of 
the WGS data may be considered.  
 

resulting products (e.g., antimicrobial resistance, toxigenic 
potential…). EFSA considers that the sequencing data are the 
raw data on which the analysis is supported. Therefore, these 
data should be provided as in any other study submitted for 
the risk assessment.  
Applicants may submit confidentiality requests in accordance 
with the procedures and within the limits set by Regulation 
(EC) No 178/2002 and the applicable sectoral legal framework, 
for instance Article 25 of Directive 2001/18/EC, Article 30 of 
Regulation (EC) No 1829/2003, Article 18 of Regulation (EC) 
No 1831/2003, Article 12 of Regulation (EC) No 1331/2008, 
Article 63 of Regulation (EC) No 1107/2009 and Article 23 of 
Regulation (EU) No 2015/2283. For what concerns applications 
submitted after 27 March 2021, the Regulation (EU) No 
2019/1381 (Transparency Regulation) becomes applicable, 
and confidential status may be granted by EFSA or the 
competent Authority only to certain elements of applications 
dossiers submitted by applicants, upon their duly motivated 
request and consideration of a verifiable justification provided 
therein. In particular, according to the changes introduced by 
the Transparency Regulation, EFSA may grant confidential 
treatment only with respect to the list of items contained in 
Article 39 of Regulation (EC) No 178/2002 as amended by the 
Transparency Regulation, where the disclosure of such 
information is demonstrated by the applicant to potentially 
harm its interests to a significant degree. To address sectoral 
specificities, confidential treatment may be granted to 
additional items when foreseen by the sectoral legislation as 
amended by the Transparency Regulation. For further 
information regarding the implementation of the Transparency 
Regulation please consult EFSA’s practical arrangements 
concerning transparency and confidentiality and EFSA’s 
practical arrangements concerning confidentiality in 
accordance with Articles 7(3) and 16 of Regulation (EC) No 
1107/2009. 

166.  ECPA 3.6.  
 

We would suggest to have, once WGS data for micro-organisms as PPP is 
implementable, that such data is being kept confidential (following the proper 
confidentiality claims put forward by the applicants).   
 

Applicants may submit confidentiality requests in accordance 
with the procedures and within the limits set by Regulation 
(EC) No 178/2002 and the applicable sectoral legal framework, 
for instance Article 25 of Directive 2001/18/EC, Article 30 of 
Regulation (EC) No 1829/2003, Article 18 of Regulation (EC) 
No 1831/2003, Article 12 of Regulation (EC) No 1331/2008, 
Article 63 of Regulation (EC) No 1107/2009 and Article 23 of 
Regulation (EU) No 2015/2283. For what concerns applications 
submitted after 27 March 2021, the Regulation (EU) No 
2019/1381 (Transparency Regulation) becomes applicable, 
and confidential status may be granted by EFSA or the 

https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
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competent Authority only to certain elements of applications 
dossiers submitted by applicants, upon their duly motivated 
request and consideration of a verifiable justification provided 
therein. In particular, according to the changes introduced by 
the Transparency Regulation, EFSA may grant confidential 
treatment only with respect to the list of items contained in 
Article 39 of Regulation (EC) No 178/2002 as amended by the 
Transparency Regulation, where the disclosure of such 
information is demonstrated by the applicant to potentially 
harm its interests to a significant degree. To address sectoral 
specificities, confidential treatment may be granted to 
additional items when foreseen by the sectoral legislation as 
amended by the Transparency Regulation. For further 
information regarding the implementation of the Transparency 
Regulation please consult EFSA’s practical arrangements 
concerning transparency and confidentiality and EFSA’s 
practical arrangements concerning confidentiality in 
accordance with Articles 7(3) and 16 of Regulation (EC) No 
1107/2009.  

167.  Pen & Tec Consulting SLU 
 

3.6.  
 

Lines 253 - 255: The industry is understandably concerned about sharing such 
sensitive information. Could EFSA kindly include a comment regarding data 
confidentiality treatment? 
 

Applicants may submit confidentiality requests in accordance 
with the procedures and within the limits set by Regulation 
(EC) No 178/2002 and the applicable sectoral legal framework, 
for instance Article 25 of Directive 2001/18/EC, Article 30 of 
Regulation (EC) No 1829/2003, Article 18 of Regulation (EC) 
No 1831/2003, Article 12 of Regulation (EC) No 1331/2008, 
Article 63 of Regulation (EC) No 1107/2009 and Article 23 of 
Regulation (EU) No 2015/2283. For what concerns applications 
submitted after 27 March 2021, the Regulation (EU) No 
2019/1381 (Transparency Regulation) becomes applicable, 
and confidential status may be granted by EFSA or the 
competent Authority only to certain elements of applications 
dossiers submitted by applicants, upon their duly motivated 
request and consideration of a verifiable justification provided 
therein. In particular, according to the changes introduced by 
the Transparency Regulation, EFSA may grant confidential 
treatment only with respect to the list of items contained in 
Article 39 of Regulation (EC) No 178/2002 as amended by the 
Transparency Regulation, where the disclosure of such 
information is demonstrated by the applicant to potentially 
harm its interests to a significant degree. To address sectoral 
specificities, confidential treatment may be granted to 
additional items when foreseen by the sectoral legislation as 
amended by the Transparency Regulation. For further 
information regarding the implementation of the Transparency 
Regulation please consult EFSA’s practical arrangements 
concerning transparency and confidentiality and EFSA’s 

https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
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practical arrangements concerning confidentiality in 
accordance with Articles 7(3) and 16 of Regulation (EC) No 
1107/2009. 

168.  AVC Stakeholder Group - 
Association of Veterinary 
Consultants (Practitioners) 

3.6.  
 

Lines 253-255 - Ref. WGS data, AVC has concerns about sharing such 
commercially-sensitive information, in the context of intellectual property (IP) 
and innovtion. AVC suggest that EFSA clarify that such data will be considered 
as IP, hence not to be made public. 
 

Applicants may submit confidentiality requests in accordance 
with the procedures and within the limits set by Regulation 
(EC) No 178/2002 and the applicable sectoral legal framework, 
for instance Article 25 of Directive 2001/18/EC, Article 30 of 
Regulation (EC) No 1829/2003, Article 18 of Regulation (EC) 
No 1831/2003, Article 12 of Regulation (EC) No 1331/2008, 
Article 63 of Regulation (EC) No 1107/2009 and Article 23 of 
Regulation (EU) No 2015/2283. For what concerns applications 
submitted after 27 March 2021, the Regulation (EU) No 
2019/1381 (Transparency Regulation) becomes applicable, 
and confidential status may be granted by EFSA or the 
competent Authority only to certain elements of applications 
dossiers submitted by applicants, upon their duly motivated 
request and consideration of a verifiable justification provided 
therein. In particular, according to the changes introduced by 
the Transparency Regulation, EFSA may grant confidential 
treatment only with respect to the list of items contained in 
Article 39 of Regulation (EC) No 178/2002 as amended by the 
Transparency Regulation, where the disclosure of such 
information is demonstrated by the applicant to potentially 
harm its interests to a significant degree. To address sectoral 
specificities, confidential treatment may be granted to 
additional items when foreseen by the sectoral legislation as 
amended by the Transparency Regulation. For further 
information regarding the implementation of the Transparency 
Regulation please consult EFSA’s practical arrangements 
concerning transparency and confidentiality and EFSA’s 
practical arrangements concerning confidentiality in 
accordance with Articles 7(3) and 16 of Regulation (EC) No 
1107/2009.  
 
Furthermore, please consider that acknowledging WGS data as 
protected by intellectual property rights, which indeed may be 
or may not the case depending on the actual circumstances, 
has nothing to do with the award of confidential status. 
Indeed, there are multiple IP rights, such as patents, which by 
law are publicly available and intrinsically incompatible with 
the concept of confidential treatment.  
Therefore, the two aspects are not necessarily intertwined. 
Clearly, in specific cases, applicants may be in a position to 
specify in their respective confidentiality request, how an 
existing IP right may require confidential treatment, as the 

https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
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disclosure would harm the applicants’ position to a 
considerable degree, if the item can be claimed confidential 
under the respective sectoral law.  

169.  Andermatt Biocontrol AG 
 

Annex A3  
 

WGS should stay an optional tool and not become a mandatory data 
requirement of the dossier for approval of an active substance in accordance 
with Reg. (EC) No 1107/2009. There is no added value for the risk assessment, 
and it would not improve or simplify the evaluation process. The current 
molecular standards are sufficient for an accurate and comprehensive risk 
assessment. 
 

Statement is aimed to be used in those applications for which 
the information on the microorganism needs to be based on 
WGS data. The requirement to use WGS-based data should be 
established in the relevant Regulatory framework and/or 
Guidance documents. At this regard, the Scope of the 
document and Section ‘3. Data requirements’ have been 
modified to clarify this point. 
 

170.  Private sector (e.g., 
industry, consultancy) 

Annex A  
 

Based on arguments given above, WGS should not become a mandatory data 
requirement for Microbials. 
 

The document describes what needs to be reported in case 
WGS-based data is needed for the risk assessment according 
to the relevant Regulatory framework and/or Guidance 
documents. The requirement to use WGS-based data should 
be established in the relevant Regulatory framework and/or 
Guidance documents. At this regard, the Scope of the 
document and Section ‘3. Data requirements’ have been 
modified to clarify this point. 

171.  Board for the Authorisation 
of Plant Protection 
Products - Netherlands 

Annex A  
 

284-286 Please add the text inserted text in this paragraph: 
 
“The below table lists the information and data that should be submitted by the 
applicants in the technical dossiers in those cases in which WGS-based data 
analysis needs to be submitted. Please refer to the applicable data 
requirements or guidance documents to determine for which data points WGS 
data needs to be submitted. This form should be duly completed and signed by 
the applicants at the time of submission.” 
 

Text modified to account for the comment. 

172.  German Environment 
Agency 
(Umweltbundesamt, UBA) 

Annex A  
 

Line 292 ff. section 3.5.2 Identification of genes of concern 
 
Please state the location of each gene of concern “hit” on the genome, if 
located on a chromosomal or extrachromosomal part of the genome or a 
plasmid or a mobile genetic element. Regarding antimicrobial resistance genes, 
please request the applicant to provide a table with each hit, including a gene 
identification, function of the encoded protein, percentage of identity e-value, 
location of the gene on a mobile genetic element, reference to the database 
the hit was identified, present results of at least two relevant databases e.g. 
CARD, ARG-ANNOT, ResFinder.) including the date when the analysis was 
performed.  
 
In addition, please include a separate section regarding screening for mobile 
genetic elements, for identified genes of concern. The applicant should submit 

Annex A4 (Appendix A in the final version of the Statement) 
has been modified to account for the modifications in the main 
text. 
 
 
The possible location in mobile elements is an aspect to be 
considered during the risk assessment once the relevance of 
the hit is evaluated and can be requested on a case-by-case 
basis.  

                                                           
3 In the document endorsed for public consultation this chapter was named Annex A, in the final versio of the document it has been named as Appendix A. 
4 In the document endorsed for public consultation this chapter was named Annex A, in the final versio of the document it has been named as Appendix A. 
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a description of the tools used for screening for mobile genetic elements, and 
mapping the location for the identification of antimicrobial resistance genes, 
including the report if an identified antimicrobial resistance gene is located on a 
mobile genetic element or not. 
 
Rational:  
 
A location of an antimicrobial resistance gene on a mobile genetic element 
facilitates horizontal transmission and spread of a resistance gene between 
microorganisms and thus displays a hazard which needs to be addressed. This 
is in line with the draft guidance document on the approval and low-risk criteria 
linked to "antimicrobial resistance" currently under development as well as the 
EFSA scientific opinion on Whole genome sequencing and metagenomics for 
outbreak investigation, source attribution and risk assessment of food-borne 
microorganisms (EFSA BIOHAZ Panel, 2019). 
 

173.  German Environment 
Agency 
(Umweltbundesamt, UBA) 

Annex A  
 

Line 292 followed: The table in appendix A regarding the list of information and 
data to be provided should include the name of the person and institution who 
performed the analysis for each section 3.1-3.5.2 representing different steps 
of data generation and analysis as well as the name and version of the 
software and databases used and including the date, when the analysis was 
performed. The qualification of those institutions to perform such analysis 
should be stated. In addition, it should be clarified that the applicant should 
submit a study report containing this information, including the results of each 
section. 
 
Rational: 
 
It is important to transparently document who, when and how a specific 
analysis was performed and if the person/institution has the expertise and 
qualification to do such analysis. This is in line with standardized study reports 
performed according to certain OECD protocols, in which the study author, the 
laboratory, the sponsor of the study and the date of completion is given. 

It is acknowledged the rationale provided to substantiate this 
request. At this moment, EFSA only requires this type of 
information routinely for studies which must be conducted 
under a GLP regime (normally toxicological studies). For the 
rest, current practice is that the quality of the study is 
assessed, from the methodology described and results 
reported, and request as much information as needed before 
accepting it for the risk assessment on a case-by-case basis.  

174.  German Environment 
Agency 
(Umweltbundesamt, UBA) 

Annex A  
 

Line 292 ff. section 3.1 Microorganism and DNA extraction : Please include a 
line: “description of DNA extraction methods used for chromosomal and extra-
chromosomal DNA”, including report on DNA purity, date extraction and 
storage condition of DNA before preparation of sequencing. 
 

The table has been modified according to the text in the main 
sections. 

175.  German Environment 
Agency 
(Umweltbundesamt, UBA) 

Annex A  
 

Line 292 ff. section 3.3 Assembly and annotation: please state if a reference 
genome was used for annotation and the source of the reference genome, the 
mapping results and the date this analysis was performed. Please include a 
map of the genome with annotations and also state if plasmids were identified. 

The table has been modified according to the text in the main 
sections. 

176.  AMFEP/FEFANA/EuropaBio Annex A  Line 2 in 3.6. “Assembled sequence (FASTA) as electronic ASCII text files using 
either the EMBL/GenBank format, or the NCBI’s Sequin (ASN.1) format. “ 
 
Since FASTA is already a file format for sequences (not necessarily assembled) 

The data formats have been modified to account for 
comments at this regard. 
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and EMBL or GenBank are two other formats, this requirement is not clear. 
 
Is it okay if any of the formats is provided? Providing two formats would be 
redundant. 
Proposal: Please clarify which formats are acceptable and whether redundancy 
is intended here. 
Please update accordingly Section 3.6 Provision of raw data and standard data 
formats - lines 256-257 

177.  International Probiotic 
Association - 

Annex A  
 

Line 286, table under section 3.2.2: "Contamination ... Access": in terms of 
feasibility, his is not generated usually and the method is not clearly identified. 
Please clarify 
Line 286 Table under section 3.3 "Data related to the contigs: total number of 
contigs, total length of contigs and N50": Include the size limit of contigs to be 
considered 

The data has been modified according to the modifications 
done in the main text. 
 

 

Line 286 Table under section 3.5.2. "For each hit ..." Please clarify how it will 
be evaluated if a hit is "OK" or "not OK"? 

This statement deals with the way the data is to be obtained, 
does not deal with the risk assessment of the data. 

Line 286 Table under section 3.6 "Provision of raw Data": what is the 
suggested support for data provision? 

Comment not clear, however, it is normally established in the 
administrative guidance how the data should be submitted for 
the risk assessment. 
 

178.  AMFEP/FEFANA/EuropaBio Annex A  
 

The table provided in Annex A should be amended taking into consideration the 

proposals for modification in the different sections of the document.  

Section 3.3 (regarding BUSCO genes)  

Section 3.5.2 (sequence similarity, Blast score)  

 

Annex A has been modified according to the modifications 
done in the text. 

179.  Biofortis - Mérieux 
NutriSciences 

Other - 
please 
specify 
 

Overall remarque on the document:  
 
For genome annotation and more specifically on the identification of genes of 
concern (e. g. Antimicrobial resistance, toxigenicity and pathogenicity) you 
mentioned that during a blast against the relevant database, a hit with at least 
70% similarity and 60% coverage should be mentioned by the applicant. Does 
the EFSA plan to check each form and raw data provided by the applicant? Is it 
only based on the applicant’s good faith to mentioned the presence of any 
gene of concern in its microorganism genome? 
 

The risk assessment is based on the reports done by the 
applicants. The raw data should support the findings reported 
and may be checked. 
 

180.  Food Standards Agency UK 
(Advisory Committee on 
Novel Foods and 
Processes) 

Other - 
please 
specify 
 

General comments 
 
1. In general, the Committee felt that the draft guidance was a 
welcome and comprehensive document to help develop consistent international 
standards in reporting this data for the assessment of new products entering 
the market.     
 
2. The Committee commended the non-prescriptive approach of the 
document to bioinformatics methodologies which will allow for use with future 
advances in sequencing and annotation approaches. 

Thanks for the comment. In relation to point 4 (the need to 
account for extra-chromosomal elements) a remark at this 
regard has been included in the text. 



Outcome of the public consultation on the draft statement on the WGS analysis of microorganisms 
 

 

 
www.efsa.europa.eu 52 Outcome of Public Consultation 2021 

 

 
3. It was clear to the Committee that access to the entire fully 
annotated genome, rather than selected parts of the genome, would be of 
great benefit to risk assessors. This would ensure that the risk assessment was 
objective and transparent, overcoming potential issues with applicants pre-
selecting and potentially missing genes of potential concern.  
 
4. The Committee commented that although the document states that 
a suitable extraction method should be applied, it does not require the 
applicant to specify the origin of the DNA, in particular whether it is 
chromosomal or plasmid DNA. At present plasmid DNA is not referred to within 
this document but, given this is a potential route for gene sharing, this was felt 
to be an omission.   

181.  Citizen on a private 
capacity 

Other - 
please 
specify 
 

Related to plant protection products: Obligatory submission of WGS together 
with genome mining as part of a registration package is not justified by this 
EFSA Statement. It will not help to Member States competent authorities in 
their critical review, particularly because they lack an expert knowledge on 
WGS. Therefore, it seems that only EFSA would be able to evaluate this part of 
the dossier. Will it help to whole registration process of plant protection 
products which is already notoriously slow? Certainly not.    
 

The comment is related to approaches available to generate 
data for the characterisation of microorganisms. This 
Statement is aimed to be used in those applications for which 
the information on the microorganism needs to be based on 
WGS data. The requirement to use WGS-based data should be 
established in the relevant Regulatory framework and/or 
Guidance documents. At this regard, the Scope of the 
document and Section ‘3. Data requirements’ have been 
modified to clarify this point. 
 

182.  International Biocontrol 
Manufacturers Association 
aisbl 

- Whole genome sequencing (WGS) has become a useful tool for microorganism 

research, especially with significant reductions in cost and increased speed of 

data generation.  

Identification of any microorganism is predominately done by using established 

genetic methods: using specific sequences that are then compared to 

phylogenetic libraries containing type species and other species 

representatives. For microorganisms used in biocontrol following Reg. (EC) No 

1107/2009, microbial pest control agents (MPCAs) are required to be approved 

at strain level. Applicants are required to submit a method for identification to 

species level using the best available methods, which are usually genetic 

based. For example, species identification and distinction from related strains 

can be achieved using comparison of genomic sequences corresponding to 

conserved regions. Whilst a whole genome may be sequenced to allow strain 

specific markers to be developed, it is these markers which provide the 

identification, not the complete genome itself. Additionally, it is good practice 

and compulsory in a number of countries, that samples of registered strains are 

deposited in an internationally recognised culture collection or in their national 

collections. This resource could be used in the event that further genetic 

information be required following an approval.  

Comment answered in previous answers: here, here and here. 
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Whole genome sequencing and specific genetic information along with its 

interpretation, combined with phenotypic studies and scientific literature, offers 

great potential to support applicants during the approval process of microbial 

active substances for plant protection to answer specific questions. However, 

provision of a WGS is useful only when a toxin or pathogenicity factors are 

known and for these the genes are known and then WGS can be used to 

confirm presence or absence or the genes. It is important to note that the 

knowledge of the function of genes and proteins has not kept pace with 

advances in sequencing technology. One third of all bacterial protein coding 

genes have no known function and most of the remaining proteins have 

unconfirmed, predicted functions based on sequence similarity with 

experimentally characterized proteins. Furthermore, even if known genes are 

detected, this does not mean that these are functional nor expressed, the 

phenotype being different from the genotype. The presence of a gene coding 

for a potential protein of concern would not necessarily mean that a functional 

protein is produced. Given that not all genes relating to toxicology or the 

infection process are described, nor their activity understood, toxicological 

studies which are a demonstration of phenotypic expression, are a more 

reliable mechanism for obtaining data. The most useful way that, WGS 

information could be used is to make predictions about a limited set of already 

well characterized genes found in the genome. It should be noted that in 

addition to WGS there are many other molecular tools that can be used to 

demonstrate the absence of genes encoding toxins or pathogenicity factors.  

IBMA considers that provision of WGS as part of a registration package is not 
justified as it will generally not help the applicants or competent authorities in 
their critical review, nor would it provide additional evidence that makes the 
risk assessment “better” and it would not reduce the complexity or time taken 
for a review to take place. Thus, MPCA used in plant protection or as biocides, 
should not be included a generalisation of the use of WGS as a data 
requirement in the submission of a dossier. We argue that the current 
standards are sufficient and that WGS does not add significant value to the 
pest control product registration process. 

183.  AMFEP/FEFANA/EuropaBio Other- 
general 
comment 

We appreciate the opportunity to comment on the draft EFSA statement on the 

requirements for whole genome sequence (WGS) analysis of microorganisms 

intentionally used in the food chain. We would like to acknowledge the work 

performed by EFSA in order to provide additional and detailed guidance to 

applicants on what is required to conduct and report WGS analysis and how 

these data will be used in the risk assessment process.  

We encourage EFSA to balance very precise requirements against providing a 

certain window of freedom to choose methods and algorithms with a sufficient 

Applicants may submit confidentiality requests in accordance 
with the procedures and within the limits set by Regulation 
(EC) No 178/2002 and the applicable sectoral legal framework, 
for instance Article 25 of Directive 2001/18/EC, Article 30 of 
Regulation (EC) No 1829/2003, Article 18 of Regulation (EC) 
No 1831/2003, Article 12 of Regulation (EC) No 1331/2008, 
Article 63 of Regulation (EC) No 1107/2009 and Article 23 of 
Regulation (EU) No 2015/2283. For what concerns applications 
submitted after 27 March 2021, the Regulation (EU) No 
2019/1381 (Transparency Regulation) becomes applicable, 
and confidential status may be granted by EFSA or the 
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quality standard. This is necessary also to make the document robust towards 

technology development in the field as commented below.  

Industry would like to express its concern over the requirement of the raw data 

for WGS, as the draft statement does not reflect the fundamental difference 

between products containing live microorganisms and contained-use products:  

a) For products containing live microorganisms, there is “free” access to the 

DNA (provided that compliance with the Nagoya Protocol and ABS legislation is 

secured, if relevant), so the genome sequence can be determined and the 

submission of WGS data may be considered for the assessment.  

b) For contained-use products, a major confidentiality issue arises. The WGS is 

the blueprint of the microorganism, and therefore requires utmost protection.  

 

Since final products do not contain live cells of the production organism, nor 

recombinant DNA (in line with EFSA’s guidance), WGS cannot be reconstructed 

from the product on the market and used for monitoring. It is therefore nearly 

impossible for a producer or control laboratory to prove that a competitor has 

rebuilt a production strain based on illegally accessed genome sequencing 

data.  

For that reason, WGS information should be kept strictly confidential.  

Furthermore, since such a requirement cannot be restricted to the EU, it will 

likely influence regulators in other parts of the world to request the same. 

However, and since data protection practices may be less stringent in other 

geographies, this would imply a significant business risk to lose 

competitiveness.  

The requirements for WGS analysis as described in the draft guidance reflect 

what can be done to investigate potential safety hazards. However, risk 

assessment and risk management must be based on scientifically substantiated 

evidence for safety risks. This includes thresholds for homology searches, 

which should be substantiated/supported by appropriate literature references. 

While this is the case for some of the analyses requested and thresholds 

defined, it currently seems to be arbitrary for others (e.g. genome size 

deviation, ABR gene homology threshold). We would request clarification and 

substantiation of these values.  

It is also important to stress that the whole area of WGS, data analysis and its 
use for safety assessment is evolving very rapidly, and a guidance today is 
virtually outdated tomorrow. We noticed, for example, that the guidance 
focusses on short-read sequencing, which is continuously replaced by long-
read sequencing and hybrid techniques. The guidance document needs to be 
fit for a reasonable period of time, and to maintain sufficient flexibility to adapt 
it to the rapidly evolving science and technology. Therefore, we strongly 
recommend EFSA to restrict the guidance document to the overall concepts of 

competent Authority only to certain elements of applications 
dossiers submitted by applicants, upon their duly motivated 
request and consideration of a verifiable justification provided 
therein. In particular, according to the changes introduced by 
the Transparency Regulation, EFSA may grant confidential 
treatment only with respect to the list of items contained in 
Article 39 of Regulation (EC) No 178/2002 as amended by the 
Transparency Regulation, where the disclosure of such 
information is demonstrated by the applicant to potentially 
harm its interests to a significant degree. To address sectoral 
specificities, confidential treatment may be granted to 
additional items when foreseen by the sectoral legislation as 
amended by the Transparency Regulation. For further 
information regarding the implementation of the Transparency 
Regulation please consult EFSA’s practical arrangements 
concerning transparency and confidentiality and EFSA’s 
practical arrangements concerning confidentiality in 
accordance with Articles 7(3) and 16 of Regulation (EC) No 
1107/2009.  
 
 
 
 
 
 
 
 
 
Comments noted. This Statement is aimed to be used in those 
applications for which the information on the microorganism 
needs to be based on WGS data. From EFSA’s point of view 
the document allows the use of the technologies that are 
available to the applicants and it is not restricted to any. The 
thresholds were set on the current knowledge and the 
relevance of the results obtained will be considered in the risk 
assessment. The document may be subject to regular updates 
and the comment on the format is noted. 
 

https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
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how to apply WGS in the safety assessment, and to provide the guidance on 
details of particular analyses, methods, databases and thresholds in a more 
suitable format, e.g. a publicly accessible website, that can be updated more 
easily, as needed. 

184.  CropLife International 
 

Other Thank you for the opportunity to provide comments on the EFSA statement on 
the requirements for whole genome sequence analysis of microorganisms used 
in the food chain. The CropLife International Biological Products Team 
comprises experts from the 6 major global R&D companies. It promotes the 
acceptance of biologically based crop protection and plant health products as 
recognized and reliable tools for integrated solutions for crop production.  
 
The proposed requirements to provide raw sequence data and assembled 
whole genome sequences used to identify species and to interrogate for genes 
of concern (e.g. antibiotic resistance and virulence factors) would not inform a 
regulatory risk assessment for agricultural microbial products. On the other 
hand, release of whole genome sequences has the potential to harm the 
intellectual property and competitive position of technology developers. For 
these reasons, targeted and hypothesis-driven bioinformatics analysis would be 
a more appropriate use of genomic sequence data in risk assessments of 
microbial products.  
Regulatory authorities have reviewed and approved microbial products for 
decades without whole genome sequence and these decisions have resulted in 
the release of products with acceptable human and environmental safety 
profiles. Although whole genome sequencing has become an increasingly 
widely used research tool in recent years, provision of whole genome 
sequences of microorganisms would not provide further information for these 
regulatory risk assessments for agricultural microbial products. One third of all 
bacterial protein coding genes have no known function and most of the 
remaining proteins have unconfirmed, predicted functions based on sequence 
similarity with experimentally characterized proteins. In addition, there are no 
established criteria used to identify proteins of potential concern or for the 
length and percent of sequence similarity that would be necessary to identify a 
potential protein of concern encoded by a gene in a microbial genome. For 
example, EFSA recommends “In general, hits in the database with at least 70% 
similarity (at protein level or equivalent) and 60% coverage of the query 
sequence should be reported.” but the models they recommend for protein 
sequences use identity. 1 The mere presence of a potential gene of concern 
would not necessarily mean that a functional protein of potential concern is 
produced.  
Whereas whole genome sequences would provide minimal additional 

information to risk assessments, release of these data would pose challenges 

to technology developers. Public availability of whole genome sequences would 

allow competitors to mine these data to create new patentable competing 

strains and products. In addition, whole genome sequences that are provided 

to regulatory authorities would constitute more information than the partial 

This Statement is aimed to be used in those applications for 
which the information on the microorganism needs to be 
based on WGS data. The requirement to use WGS-based data 
should be established in the relevant Regulatory framework 
and/or Guidance documents. At this regard, the Scope of the 
document and Section ‘3. Data requirements’ have been 
modified to clarify this point. 
 
The microorganisms need to be characterised according to the 
relevant regulatory framework and/or guidance document.  In 
general, the characterisation includes the safety aspects of the 
strains which may have an impact on the safety of the 
resulting products (e.g., antimicrobial resistance and toxigenic 
potential). For WGS-based data, EFSA considers that the 
sequencing data and any other relevant data is the raw data 
and should be provided as in any other study submitted for 
the risk assessment.  
 
Applicants may submit confidentiality requests in accordance 
with the procedures and within the limits set by Regulation 
(EC) No 178/2002 and the applicable sectoral legal framework, 
for instance Article 25 of Directive 2001/18/EC, Article 30 of 
Regulation (EC) No 1829/2003, Article 18 of Regulation (EC) 
No 1831/2003, Article 12 of Regulation (EC) No 1331/2008, 
Article 63 of Regulation (EC) No 1107/2009 and Article 23 of 
Regulation (EU) No 2015/2283. For what concerns applications 
submitted after 27 March 2021, the Regulation (EU) No 
2019/1381 (Transparency Regulation) becomes applicable, 
and confidential status may be granted by EFSA or the 
competent Authority only to certain elements of applications 
dossiers submitted by applicants, upon their duly motivated 
request and consideration of a verifiable justification provided 
therein. In particular, according to the changes introduced by 
the Transparency Regulation, EFSA may grant confidential 
treatment only with respect to the list of items contained in 
Article 39 of Regulation (EC) No 178/2002 as amended by the 
Transparency Regulation, where the disclosure of such 
information is demonstrated by the applicant to potentially 
harm its interests to a significant degree. To address sectoral 
specificities, confidential treatment may be granted to 
additional items when foreseen by the sectoral legislation as 
amended by the Transparency Regulation. For further 
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sequences typical included in patents for strain identification. Publication of 

these additional sequences by authorities could create “prior art” that may 

impact the ability to make claims in subsequent patents. Thus, requirements 

for whole genome sequences could hinder the support that patent protection 

provides for innovation in microbial products.  

 

In summary, we support targeted and hypothesis-driven bioinformatic analyses 
as the most appropriate and informative use of genomic sequence data in risk 
assessments of microbial products in agriculture. Bioinformatic analysis of 
ribosomal RNA and/or other conserved sequences is sufficient to provide a 
taxonomic assessment of microorganisms to inform a literature review and 
secondary assessments. Targeted bioinformatics searches that are based on 
the initial taxonomic and literature assessment and on known and 
characterized genes of concern would provide interpretable information on the 
presence or absence of these genes that could be followed up by additional 
analytical work to determine expression and functionality. While it is recognized 
that targeted bioinformatic analyses require the whole genome sequence of the 
microbe to be searched, we assert that the requiring submission of whole 
genome sequences or bioinformatic analysis outside of this targeted or 
hypothesis-driven analysis will not add value to regulatory decisions nor inform 
consumer safety assessments. 

information regarding the implementation of the Transparency 
Regulation please consult EFSA’s practical arrangements 
concerning transparency and confidentiality and EFSA’s 
practical arrangements concerning confidentiality in 
accordance with Articles 7(3) and 16 of Regulation (EC) No 
1107/2009.   

185.  Board for the Authorisation 
of Plant Protection 
Products - Netherlands 

Other - 
please 
specify 
 

General comments: 
 
These comments were compiled in a collaboration of NL National Institute of 
Health (RIVM), Wageningen University – Environmental Research and the NL 
Board for the Authorisation of Plant Protection Products and Biocides (Ctgb). 
 
Our comments are made primarily from the perspective of the risk assessment 
of microorganisms used in plant protection products (microbial PPP’s). 
 
We welcome and appreciate a technical guideline from EFSA on the technical 
parts of whole genome sequencing, because this is generic and applicable to all 
relevant policy areas. However, we are of the opinion that a clearer distinction 
is needed between a general EFSA technical guideline and product specific 
regulatory data requirements and guidelines. 
 
 
We appreciate chapters 3.1-3.4 and 3.6, which are useful general technical 
guidelines that could apply to all microorganisms independent of the intended 
use/product type. 
 
We are concerned that the way other parts of the EFSA statement is phrased, 
especially section 3.5.2., will lead to disproportional “fishing expeditions” in the 
genome: identification of all kinds of possible genes of concern that then have 
to be followed up with other (phenotype) tests to rule out those potential 

This comment is related to approaches available to generate 
data for the characterisation of the microorganisms. Note that 
this Statement is aimed to be used in those applications for 
which the information on the microorganism needs to be 
obtained with use of WGS-based data. The requirement to use 
WGS-based data is established in the relevant Regulatory 
framework and/or Guidance documents. The document has 
been modified to stress this point.  
 
WGS sequence data may be used to identify and characterise 
the microorganisms under assessment and the chapter 3.5 of 
the statement reflects these possibilities. The applicants need 
to check the relevant sectoral Regulatory 
framework/Guidances in order to know what would apply to 
their product. Some of the elements mentioned regarding the 
section 3.5.2. have been modified to account for the 
comments received. 
 
 

https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-transparency-and-confidentiality.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
https://www.efsa.europa.eu/sites/default/files/corporate_publications/files/210111-PAs-confidentiality-Artt-7-and-16-of-regulation-1107-2009.pdf
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concerns, increasing vastly the burden for the applicant and the risk assessor 
for a very questionable overall gain in safety of microbial PPPs. 
 
In our opinion WGS-data needs to be a requirement for microbial PPP’s only to 
address risk assessment questions that cannot be addressed in any other way 
(e.g. presence of AMR genes in bacteria); in all other cases WGS-data can be 
used optionally or conditionally, e.g. to rule out potential concerns that have 
been identified through other means or for identification of the microorganism. 
For example, to prove absence of a known gene coding for production of a 
toxin, known to be produced by the species. Such requirements should be part 
of the data requirements and/or regulatory guidance specific to microbial PPP’s 
and not incorporated in a general EFSA statement. 
 
For those reasons, section 3.5.2 Identification of genes of concern should in 
our view not be part of the general EFSA statement, at least not in its current 
form if the intention is to apply this to microbial PPP’s. In any case, for 
microbial PPP’s, this information should instead be part of the guidelines for 
microbial PPP’s with regard to AMR and secondary metabolites. 
 

186.  Board for the Authorisation 
of Plant Protection 
Products - Netherlands 

Other - 
please 
specify 
 

General comments: 
 
It is recommended to clarify the reason for drafting the EFSA statement and 
what status it has. Was the main reason that it was unclear to applicants what 
the technical requirements are for WGS (e.g. performance, delivery of the 
data)? Does it imply new legal requirements for applicants? Or is it intended as 
a recommendation? In section 2 it is mentioned as "recommendation" but the 
title of the statement mentions "requirements". 
 
The text focuses on bacteria and fungi, but also viruses could be included. 
Several viruses are used for plant protection purposes.  
 

The wording in the Scope section has been modified for 
clarity. Also a modification in Section ‘3. Data requirements’ 
has been done to account for this comment. 

187.  German Environment 
Agency 
(Umweltbundesamt, UBA) 

Other - 
please 
specify 
 

4 Other relevant documents for reference  
 
Line 281: Please include the following reference regarding identification of 
mobile genetic elements, as this is an important aspect regarding hazard 
assessment of antimicrobial resistance: Partridge SR. et al 2018. Mobile Genetic 
Elements Associated with Antimicrobial Resistance Clinical Microbiology 
Reviews Aug 2018, 31 (4) e00088-17; DOI: 10.1128/CMR.00088-17. 
 

The possible location in mobile elements is an aspect to be 
considered in the risk assessment once the relevance of a hit 
has been assessed. The proposed paper is not in the scope of 
this document.  

188.  German Environment 
Agency 
(Umweltbundesamt, UBA) 

Other - 
please 
specify 
 

4 Other relevant documents for reference 
 
Line 284: Please consider to include the following references on the use of 
WGS on antimicrobial susceptibility testing: 
 
 - Ellington MJ, Ekelund O, Aarestrup FM, Canton R, Doumith M, Giske C, 
Grundman H, Hasman H, Holden MTG,Hopkins KL, Iredell J, Kahlmeter G, 

The list was limited to EFSA’s work. 
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Koser CU, MacGowan A, Mevius D, Mulvey M, Naas T, Peto T, Rolain JM, 
Samuelsen O and Woodford N, 2017. The role of whole genome sequencing in 
antimicrobial susceptibility testing of bacteria: report from the EUCAST 
Subcommittee. Clinical Microbiology & Infection, 23, 2–22. 
 
 
 
- Su M, Satola SW, Read TD. 2019. Genome-based prediction of bacterial 
antibiotic resistance. J Clin Microbiol 57:e01405-18. 
https://doi.org/10.1128/JCM.01405-18 
 

189.  ECPA Other - 
please 
specify 
 

Thank you for giving the opportunity to comment.  
Overall, we support targeted and hypothesis-driven bioinformatic analyses as 
the most appropriate and informative use of genomic sequence data in risk 
assessments of microbial products in agriculture. While it is recognized that 
targeted bioinformatic analyses require the whole genome sequence of the 
microbe to be searched, we assert that the requiring submission of 
bioinformatic analysis outside of this targeted or hypothesis-driven analysis will 
not add value to regulatory decisions nor inform consumer safety assessments. 
Targeted bioinformatics searches that are based on the initial taxonomic and 
literature assessment and on known and characterized genes of concern would 
provide interpretable information on the presence or absence of these genes 
that could be followed up by additional analytical work to determine expression 
and functionality. 
The proposed requirements to provide raw sequence data and assembled 
whole genome sequences used to identify species and to interrogate for genes 
of concern (e.g. antibiotic resistance and virulence factors) would not inform a 
regulatory risk assessment for agricultural microbial products. 

The microorganisms need to be characterised according to the 
relevant Regulatory framework and/or guidance documents.  
In general, the characterisation includes the safety aspects of 
the strains which may have an impact on the safety of the 
resulting products (e.g., antimicrobial resistance and toxigenic 
potential). For WGS-based data, EFSA considers that the 
sequencing data and any other relevant data is the raw data 
and should be provided as in any other study submitted for 
the risk assessment.  
 

 


