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JOINT CALL FOR INTEGRATED PROJECTS FOR THE EXPERIMENTATION OF 

INITIATIVES THAT PROMOTE AND BOOST HUMAN CAPITAL IN RESEARCH WITH 

DIRECT BENEFITS FOR LOMBARDY 

 

STEP 1 - EXPRESSIONS OF INTEREST 

(Implementing the Collaboration Agreement made between the Lombardy Regional Administration 

and Fondazione CARIPLO on June 29, 2012). Deadline for presentation: 28 March 2013-03-13 

 

AREA AGRO-FOOD:  
Technologies for food safety, improvement of production processes, functionalisation and 

extension of the life of foods 

 

Project title:  

ADVANCED TECHNOLOGY FOR THE LOMBARDY SEED INDUSTRY  
 
 The seed operators localized within Lombardy account for approximately 8% of the seed industrial 

activities overall Italy, covering different products (e. g. cereals, forage and horticultural species) which 

target the national market as well as European and extra-European countries. The core seed industry in 

Lombardy provides high quality products using advanced seed technology among which are precision 

seed production and seed priming. 

 

 The expanding seed market requires the continuous improvement of commercial seed lots in order to 

guarantee high quality products that can provide seed suppliers with a competitive advantage over other 

companies. The availability of seed lots with high germination rates positively affects productivity and 

consequently supports economic development and business growth. 

 

  Despite efforts to improve seed technology, constrains in production, storage and germination still 

remain and reliable tests able to guarantee customers with high quality seeds are required. 

 

 In order to overcome these constrains, seed companies need to be supported by advanced scientific 

knowledge and innovative technologies. 

 

 The main goal of the project is the development and commercial application of optimized 

protocols for seed priming and vigorization. This is the technological need expressed by the SMEs 

involved in the project 

 

 This project is based on a strategic collaboration between the following PARTNERS: 

University of Pavia,  

‘CRA-Consiglio per la Ricerca e la Sperimentazione in Agricoltura’ (Council for Research and 

Sperimentation in Agriculture),  

ATLAS Srl (SME),  

APSOV Sementi (SME)  
who are interested in the commercialization of novel products for the national and international seed 

market. 

 

TARGET SPECIES: CEREALS and HORTICULTURAL SPECIES (LEAFY VEGETABLES) 

 

 Researcher will provide the knowledge and expertise necessary to screen the molecular, biochemical 

and chemical-physical indicators of seed quality.  
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For the purposes of this Call only integrated projects that satisfy all the requirements set out 

below will be eligible: 

 

a. Industrial research and experimental development projects built through the collaborative 

efforts of Enterprises, Research Organisations (organised under public or private law) and 

Universities and featuring in particular the enhancement of laboratories 

b. Foster growth of young talents residing in Lombardy who are willing to have a career in 

research by training and engaging them in research in international settings, such as a foreign 

University and/or Research Organisation (organised under public or private law) and/or entail 

sharing of knowhow between the technical staff of the enterprises and the scientists; 

c. Set in motion collaborations with qualified scientists working at foreign 

Universities or Research Organisations (organised under public or private 

law) for the execution of the integrated project in Lombardy. 
 

Thus, we are looking for a senior scientist with expertise in seed science that 

will join the project, working in Italy for al least 4 months for each year. 
 

The profile of the recruited scientist, his/her seniority, international track record, networking 

with the Lombard organisation and the length of his/her stay shall be aspects on which 

assessors will focus their attention. 

 

Please note that: 

• if the scientist is of Italian nationality, he/she shall have at least 5 consecutive years 

of experience at qualified foreign Research Organisations or Universities; 

• if the scientist is of foreign nationality, he/she must have earned his/her doctoral 

degree (PhD) at least 5 years ago; 

• the minimum length of stay required of the recruited scientistis 4 months for each 

year of the project. 
 

 

 

PLEASE, CONTACT: 

 

Alma Balestrazzi 

Plant Biotechnology Laboratory, University of Pavia, Pavia – ITALY 

E mail: alma.balestrazzi@unipv.it 
 

 

 

 

 

 

 

The project will focuse on the molecular, biochemical and physiological aspects of seed vigour, 

which will be analysed using the advanced competences provided by researchers. A summary of 

the scientific aspects that will be investigated in the project is provided below: 

 

 Dry seeds undergo deterioration due to uncontrolled ROS (Reactive Oxygen Species) accumulation 

which causes severe damage to cell components. ROS levels are however controlled by a complex 
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antioxidant network which includes ROS-processing enzymes and low-molecular-weight 

antioxidants. Electron Paramagnetic Resonance (EPR) enables in vivo ROS/RNS detection, 

revealing the presence of extremely short-lived radicals found at very low concentrations. The 

EPR-Laboratory at UNIPV owns a 20-years experience in the use of this technique for reactive 

radical species analyses. A fruitful collaboration established with the Plant Biotechnology 

Laboratory and Plant Ecology and Biological Conservation Laboratory (UNIPV) has allowed to 

assess protocols for the quantitative/qualitative evaluation of ROS profiles in seeds of crop and 

native species. 

 DNA repair is an essential process for preserving seed quality. During seed imbibition, the G1 

phase of the cell cycle is delayed to allow pre-replicative DNA repair and to prevent any 

deleterious effects caused by oxidative damage. Research carried out at the Plant Biotechnology 

Laboratory  (UNIPV) has produced valuable informations on the role played by several DNA 

repair genes during seed imbibition. According to these results, the expression profiles of DNA 

repair genes are good molecular indicator of the seed ability to preserve genome against oxidative 

injury.  

 Operators from seed companies and from seed banks use the priming procedures to improve the 

seed vigour. Seeds undergo rehydration in the presence of priming agents and this leads to the 

transient activation of the antioxidant response and DNA repair, preserving genome integrity and, 

consequently, seed vigour. Successful osmopriming treatments depend however on the careful 

evaluation, carried out at the species level, of the correct parameters to be used.  

 To date, successful timing conditions can be verified only by means of germination tests or by 

using artificial aging tests, that are time-consuming procedures. Thus, there are still technical 

limitations in the priming protocols.  

 The study of the molecular processes activated in the nucleus, during seed imbibition, particularly 

the possible effects of the priming agent on DNA integrity and transcriptional profiles of DNA 

repair genes provide useful information to define optimized priming protocols  

 

 

List of recent scientific publications of the research groups involved in the project: 

 

Seed physiology and molecular biology 

 

Donà M, Balestrazzi A, Mondoni A, Rossi G, Ventura L, Buttafava A, Macovei A, Sabatini ME, Valassi 

A, Carbonera D. DNA profiling, telomere analysis and antioxidant properties as tools for monitoring 

ex situ seed longevity. Annals of Botany 2013, doi: 10.1093/aob/mct058. 

Ventura L, Donà M, Macovei A, Carbonera D, Buttafava A, Mondoni A, Rossi G, Balestrazzi A. Recent 

advances in understanding the molecular pathways associated with seed vigor: role of DNA repair. 

Plant Physiology and Biochemistry 2012; 60: 196-206.  

Balestrazzi A, Confalonieri M, Macovei A, Donà M, Carbonera D. Genotoxic stress, DNA repair and 

crop productivity. In: "Crop Improvement Under Adverse Conditions" N Tuteja and SS Gill Eds. 

Springer-Verlag Berlin Heidelberg, 2012, pp 153-170. 

Macovei A, Balestrazzi A, Confalonieri M, Faè M, Carbonera D. New insights on the barrel medic 

MtOGG1 and MtFPG functions in relation to oxidative stress response in planta and during seed 

imbibition. Plant Physiology and Biochemistry. 2011; 49: 1040-1050.  

Balestrazzi A, Confalonieri M, Macovei A, Donà M, Carbonera D. Genotoxic stress and DNA repair in 

plants: emerging functions and tools for improving crop productivity. Plant Cell Reports 2011; 30: 

287-295.  

Balestrazzi A, Confalonieri M, Macovei A, Carbonera D. Seed imbibition in Medicago truncatula 

Gaertn.: expression profiles of DNA repair genes in relation to PEG-mediated stress. Journal of Plant 

Physiology. 2010; 168: 706-713.  

 

Genotoxic stress and DNA repair 
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Ventura L, Giovannini A, Savio M, Donà M, Macovei A, Buttafava A, Carbonera D, Balestrazzi A. 

Single cell gel electrophoresis (Comet) assay with plants: research on DNA repair and ecogenotoxicity 

testing. Chemosphere 2013, in press. 

Donà M, Macovei A, Faè M, Carbonera D, Balestrazzi A. Plant hormone signaling and modulation of 

DNA repair under stressful conditions. Plant Cell Reports 2013, doi: 10.1007/s00299-013-1410-9. 

Donà M, Confalonieri M, Minio A, Biggiogera M, Buttafava A, Raimondi E, Delledonne M, Ventura L, 

Sabatini ME, Macovei A, Giraffa G, Carbonera D, Balestrazzi A. RNA-Seq analysis discloses early 

senescence and nucleolar dysfunction triggered by Tdp1 depletion in Medicago truncatula. Journal 

of Experimental Botany 2013, doi: 10.1093/jxb/ert063. 

Macovei A, Balestrazzi A, Confalonieri M, Buttafava A, Carbonera D. The TFIIS and TFIIS-like genes 

from Medicago truncatula are involved in oxidative stress response. Gene. 2011; 470: 20-30 

 


