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Why study seeds – a worldwide 
perspective

Food security 

Climate change

Development of sustainable agriculture

Crop productivity and resilience

High-quality
Seeds



Seed germination - the sum of events
that begin with hydration of the seed
and culminate in emergence of the
new plantlet

Seed priming - pre-sowing treatment
able to improve seed germination

Seed germination & Seed priming



DNA Damage Respose (DDR) & 
Seeds

DDR pathway in plants 



Experimental System Design



• Polyamine biosynthesis
• Uracil degradation
• Purine and pyrimidine metabolism
➢ METABOLIC HALLMARKS OF SEED RESPONSE 

TO GENOTOXIC STRESS 

• 27 metabolites showed significant changes 
triggered by kinetin exclusively at radicle 
protrusion

• inositol, pentakisphosphate, agmatine, 
inositol hexakisphosphate,  oleoylcholine

• changes linked to fast metabolic depletion 
associated with a fast germination

SeedOmics & Molecular Markers of 
Seed Quality



SeedOmics & Molecular Markers of 
Seed Quality

➢ Identification of candidate
hallmarks gathered from
basic analyses and omics
approaches can be put to use
to follow the transition from
the proof-of-concept phase to
dedicated experimental
designs suited for scale-up
validation and industrial
applications.

➢ Collaborations between
academia (researchers) and
industry (seed technologists)
is essential to define future
research targets and sustain
the development of high-
quality seeds that can be
productive even under stress
conditions. Seed biology: from basic to applied research
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