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Outline…

Brief overview on Seed Priming research 

Seed pre-germinative metabolism 

DNA Damage Response (DDR) as a seed repair response

• The chemical stress system

• The priming/overpriming system

• The intra- and inter-specific variation system

Systems developed to investigate seed priming at the molecular 
level



Web of Science (WOS) core collection database https://www.webofscience.com/WOS accessed on 14 
November 2022





Seed pre-germinative metabolism

Dry seed

Radicle 
protrusion

Seedling

First true 
leaves

P
re

-g
e
rm

in
a
ti

v
e
 

m
e
ta

b
o

li
sm

 

Macovei et al. 2016 Plant Cell Rep. DOI 10.1007/s00299-016-2060-5 



DNA Damage Response (DDR)

When do seeds accumulate or repair DNA damage?

DDR 
activity

DNA 
damage

What happens to DDR during 
plant life…?



DDR and the seed repair response



…how is DDR related to seed priming?

Chemical methods Physical methods Biological methods

Seed Priming

Pagano et al. 2023 Plant Cell Rep. https://doi.org/10.1007/s00299-023-02988-w 

PRIMING - adaptive strategy where exposure to one stimulus can influence the response to  
subsequent stimuli – physiological state than enable plants to respond more rapidly to stress 



Systems developed to investigate seed 
priming at the molecular level



The «chemical stress» system



The «chemical stress» system

➢ Correlation analysis discloses novel 
putative links between DNA repair, 
chromatin remodeling, antioxidant 
response and proliferation markers. 

Schematic representation of the most relevant cases of correlation of biochemical and gene 
expression variables based on the Pearson correlation coefficients r

➢ TSA blocks cell cycle, induces ROS 
accumulation and DNA damage, 
and all these events touch directly 
or indirectly molecular processes 
that contribute to the seed stress 
response

❑ TRRAP - OGG1 - bridge DNA repair 
and chromatin remodeling in the 
context of seed germination 

❑ OGG1 – APX, SOD - link between 
DNA repair and antioxidant response 
a crucial aspect of seed vigor



• Polyamine biosynthesis
• Uracil degradation pathway
• Purine and pyrimidine metabolism

➢ METABOLIC HALLMARKS OF SEED 
RESPONSE TO GENOTOXIC STRESS 

• 27 metabolites showed significant changes triggered 
by kinetin

• inositol, pentakisphosphate, agmatine, 
digalactosylglycerol, inositol hexakisphosphate,  
oleoylcholine

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

The «chemical stress» system



The «chemical stress» system

➢ Identification of ”quality”/stress hallmarks during the early phases of 
seed germination 

polyamine 

metabolism

markers of 

translation 

efficiency?

STRESS

DDR (e.g. OGG1, TDP1)
Antioxidants (e.g. APX, SOD)



The «priming/overpriming» system

Overpriminig = loss of desiccation tolerance 



The «priming/overpriming» system

3'‐phosphoadenosine 
5'‐phosphate



The «priming/overpriming» system

3′‐phosphoadenosine 5′‐phosphate

accumulated during dry‐back only 

in primed seeds, as a distinctive 

feature of desiccation tolerance

PAP

SPMS, SPDS - protective 

role of polyamines



The «intra- and inter-specific variation» system

✓ Priming protocols – species/genotype/seed lot-dependent

❑ Gene expression as indicators of seed quality and priming efficiency 



The «intra- and inter-specific variation» system



The «intra- and inter-specific variation» system

✓ 34 S. melongena accessions + 9 CWRs from the CREA-GB Germplasm Collection
✓ grouped based on germination phenotypes (EARLY, NORMAL, LATE)
✓ seed lots collected at different years



The «intra- and inter-specific variation» system

➢ metabolomic differences among genotypes 
and priming treatments



https://www.benefit-med.eu/  

https://www.inplantomics.org/ 

Strengthening capacities and promoting innovation in 
plant omics at University of Sfax

Boosting technologies of orphan legumes towards resilient 
farming systems in the Greater Mediterranean Region: from 

bench to open field 

Plant-based biostimulants for seeds in the context of 
circular economy and sustainability

https://www.benefit-med.eu/
https://www.inplantomics.org/
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