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I Health for all, Hunger for none

Bayer is a life science company with three divisions
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! Represented by
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companies in

80

countries

employees worldwide

N €6.2bn | €46.6bn

Crop Science
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As of December 31, 2024; employees in full-time equivalents
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The World of Crop Science

Rice losses to weeds, animal pests & plant diseases

Potential
losses

Actual losses

Prevented
losses

Animal
pests

Yield without Actual yield with
crop protection crop protection
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Theoretically
attainable yield

Data for 2001 — 2003
Oerke, E.-C., J. Agric. Sci. 2006, 144, 31.



5“5@ Environmental Safety
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Metabolism
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Y. environmental processes &
Q identification of metabolites

EnSa ensures that Bayer products cause
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pathway data
In R&D



“= Soil Degradation Studies
OECD 307

/- Study Evaluation:
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|dentification of metabolites

—=> Nature of residues

- Metabolic pathway
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Metabolic pathway in plants:
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“ The Pathway Data Process

=1 [ — enviPath, QSAR toolbox

(risk assessmenD

search, predict,
link, compare

0 pathways
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studies
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/" water-sediment T
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/" plants .
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J rat study results regulators
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I documents
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challenges
& opportunities



+) Challenges
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studies
/I soll (aerobic,
anaerobic)
/" water-sediment
/' hydrolysis
/I photolysis
/" plants
/I livestock
/ rat
/ fish
7...
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pathways

study results
internal systems and
documents

T

/" lab process integration
/. getting users onboard
/- confidential data

Opportunity:

mechanistic thinking

¥

Cgitalization Challenges:

/- connection to internal systems
/- partially elucidated structures

/" enable efficient, creative and

.

4
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~

/- valuable knowledge base that can be
interlinked with additional information




+) Challenges

search, predict,~ 2
link, compare

/\ (risk assessmenD

/

Prediction Challenges:
/- training data
//accuracy

/- applicability domain

/' mechanistic knowledge

\_

13 Sebastian Schmidt /// Pathway data in Crop Science R&D /// May 2025



“= Human Level Performance?
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/- prediction models can be used to
make better decisions
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“» Outlook: Research Optimization Cycle

Vs

new substance
class :
predict
metabolites
recommend
1 mullti-.parametric new
decision process molecules

evaluate

metabolite
profiles

// confirmed and tentative
metabolite lists

//'measured or predicted
properties
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/- multiple models needed
/I high accuracy required

/" material available?
if yes: confirm/exclude formation
if no: synthesize?

/| safety tests or prediction

/" metabolite prediction can support
early-stage R&D projects



+) Challenges

Data Challenges:
/- data complexity
/- data quality
/" incompleteness
/- intermediates
/- partially elucidated structures

N J
N

3 reporting
dossier, IUCLID
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Standardized electronic submission via IUCLID / MSS Composer
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Consolidation and management of metabolism data ==y
— o - | Database

Structural Comparison Tool

Toxicity evaluation
of metabolites

OiIUCLIDG

Hazard Identification
2026-2027

o Connectivity between IUCLID and Risk Assessment
MetaPath

Help predict whether a metabolite is important for risk assessment
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Data Quality

comparison of internal and external data base:

/35 pathways compared
82 /" 62% of metabolites present in both data bases

/- most mismatches due to incompletely elucidated structures
(but they were not consistently labelled as such)

external

/- data quality and reporting
standards required
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The “partially elucidated structure” problem

/" Not properly registered
/" Not searchable
/" Not comparable

/" Not interoperable
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I Health for all, Hunger for none

Summary

/| sustainability
motivation // degradation
// transformation products

// laborious studies and elucidation

pathway data in R&D

/ data process from study to dossier

/| Digitalization enables better decisions.
challenges &

opportunities / For better pathway data we need

collaboration across communities.
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