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From biology to regulation: turning scientific understanding of
biopesticides into safe, practical solution

Europe’s risk-assessment framework built around conventional synthetic chemicals

Translating science into regulatory practice

1. Biological resourses:
Microbial and non-
microbial in nature

2. Scientific
characterization: substances
with potential for pest
control
3. Formulation and use:
Regulatory approaches that
ensure their safe use
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Low-Concern & Low-Risk Active Substances — Regulatory context

Main legislative pillars:
e Regulation (EC) No 1107/2009 — Authorisation of Plant Protection Products
e Regulations (EU) No 283/2013 & 284/2013 — Data requirements for AS and pppPartA/B
* Regulation (EU) No 546/2011 — Uniform principles for evaluation. PartA/B

Criteria for authorisation for all AS: They must not cause harmful effects on
human health, animal health, or the environment

,,,,,,,,,,,,,,,,,,,,

] 1

I L ) l ,: BIOPESTICIDES
, g
Synthetic chemical AS Microbial AS

3

Instituto Nacional de Investigacion y Tecnologia Agraria y Alimentaria INIA-CSIC C§IC ‘ L INM;:




EU legislation has moved toward microbial specific assessment

Regulation (EC) No 1107/2009 remains the framework; 2022 brought targeted updates

Key shift: from adapting chemical checklists to asking
microbial-specific questions.

Regulation (EC) No Microbial regulatory
1107/2009 package
approval of active
substances and
authorisation of PPPs
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‘ What changed in the data requirements?

The 2022 package translates microbial biology into regulatory evidence

(" )

Characterise the . . e s
Assess microbial-specific risks

microorganism
e |dentity, taxonomy and phylogeny

e Origin, occurrence and history of
use

e Pathogenicity and infectivity
e Metabolites of concern

e Ecology, life cycle and growth e Antimicrobial resistance genes
requirements. foreseeable| « Exposure and environmental
* Mode of action and host range risk ST

e Manufacturing, specification and

analytical methods e Effects on non-target organisms
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Registration starts with microbial identity

Identity is not an administrative detail: it is the foundation of the risk assessment

Translating science into regulatory practice

* é f LEB DL Unequivocal species and strain

[CU“U"G collection peposit and accession number ]
Genomics WGS for identity, AMR, traits
Q [ Origin Indigenous / introduced / Nagoya relevance ]

Manufacturing  Consistent MPCA as manufactured
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Microbial consortia: innovation meets regulatory complexity

The 2022 framework recognises qualitatively defined combinations of strains

\

Low-complexity
SynCom

Complex
SynCom \

Increasing complexity: identity - manufacturing - interactions - stability - testing strategy

Key challenge: when must data be generated for each strain, and when can the
consortium be assessed as a functional whole?
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Risk AssessmenT InnOvatioN for low-risk pesticides

Partners: 21

* 9 |ndustrial

e 11 Academic

* 1 Regulatory body R A T l N
Countries: 13

Coordinator: University of Thessaly

To develop a novel risk assessment scheme for Low-Risk Pesticides (LRP) of biological
origin, supported by the necessary guidance, methods, and tools for its
implementation

Microbials and new microbiome solutions

o Plant extracts and Semiochemicals

e ds-RNA

https://www.ration-Irp.eu/project/ Grant Agreement No. 101084163, Duration 1.11.2022-31.10.2026
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RA for micro-organisms and new microbiome solutions RATT@N

Development a pipeline for WGS of microbials supported by guidance for
decision making

Adaptation of testing systems in the established RA scheme that needs to be
devised or adjusted for microbials (bees, earthworms, nematodes, aquatic
organisms)

Proof — of — concept with three model microbial products
e Bacterium — Bacillus amyloliquefaciens AH2
* Fungus — Purpureocillium lilacinum strain PL11 Vi
* Baculovirus — SeMNPV Spodoptera exigua multicapsid b4 s

) == Klebsiella (K)

nucleopolyhedorvirus BV-0004 ) = pseudomonas 7)

% Staphylococcus (S)

Data requirements for novel solutions

*  Microbial consortia

* Bacteriophages

*  Protists
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RATWN Whole-genome sequencing as early-tier decision support

---------

ooooooooooo

e |dentity and relatedness to reference strains o rr e n ey

e Antimicrobial resistance genes and mobile elements - @ 000 B
e Virulence or pathogenicity-associated traits oo e e
e Secondary metabolite biosynthetic gene clusters e e e e e e e
e Phages, plasmids and traceability markers oot rr e n om0

ooooooooooooooooo

e |SEscan
GTDB-tk P e ISCompare
e e
CheckM DFast e StarAMR

e CARD - RGI

Phages » VirSorter2

E—

Sec. * ntiSMASH +
etabolis BLAST
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RATWN Development of novel solutions and problem
formulation application as case studies ... ... .. .

..........
............
.............
..............
................
---------------
...............

ooooooooooooooo

-------------

action against Verticillium.

.............
-----------

Penicillium rubens strains against soil-borne pathogens: - - - -

Consortium 3: Combination of Bacillus strains against soil borne pathogens
Fusarium/Rhizoctonia. (Intra-kingdom SYNCOM).

The Arbuscular Mycorrhizal fungus (AMF) Rhizophagus
irregularis & Bacillus velezensis.

Benefits and challenges of upcoming microbial plant protection applications sustaining planetary health

https://www.cell.com/iscience/fulltext/S2589-0042(25)01818-8

1 1 Machine learning for designing low-risk microbial consortia pesticides

https://www.sciencedirect.com/science/article/abs/pii/S0167779925005487
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Fit-for-purpose risk assessment for low-concern active substances and uses

DEVELOP A STEPWISE APPROACH FOR A FIT (@)ARIsToTLE UNIVERSITY Ew,‘&n
FOR PURPOSE RISK ASSESSMENT FOR LOW- 7 OF THESSALONIKI THESSALY
CONCERN ACTIVE SUBSTANCES AND USES INIA B

GP/EFSA/PLANTS/2023/04
Duration febrery 2024- July 2025

https://efsa.onlinelibrary.wiley.com/doi/abs/10.2903/sp.efsa.2026
.EN-9791

https://www.efsa.europa.eu/en/events/ad-hoc-meeting-
‘\"efsa m stakeholders-workshop-development-fit-purpose-approach-
EUROPEAN FOOD SAFETY AUTHORITY aSSESSing-riSk-lOW

Lead: Aristotle University of Thessaloniki
Consortium: Aristotle Univ. Thessaloniki (Lead), Wageningen Env. Research, Ctgb, INIA-

CSIC, Univ. Thessaly, HAO-Demeter
Aim: Develop a harmonised, fit-for-purpose RA scheme tailored to LCASs
Output: Stepwise, harmonised methodology using problem formulation and generic

pathways to harm
Group of substances: Tailored risk assessment for LCAS (botanicals, peptides, dsRNA,

inorganics, semiochemicals)
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A next-generation approach: problem formulation

From “test everything” to “test what is biologically plausible and decision-relevant”

evidence

Core Could this microorganism, under the proposed use, realistically cause
question harm to humans, animals or the environment?

If a critical event in the pathway is not plausible, the pathway can be closed
and unnecessary testing avoided.
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‘ Take home messages for researchers

Successful registration starts long before dossier submission

G Think regulation from day one

Define the intended claim, jurisdiction and field-use scenario early.

a Build microbial identity properly

Strain-level identity, deposition, WGS and traceability are regulatory assets.
e Use biology to guide the risk assessment

Problem formulation helps identify realistic pathways to harm and relevant evidence.

Science must shape regulation

Projects such as RATION, EFSA LCAS and MA4C translate innovation into implementable
regulatory approaches.
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