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Summary:  
 
Grain legumes of global importance such as soybean, bean and pea are considered a key to 
food security because of their proteins, carbohydrate contents as well as their rich dietary 
minerals. An important advantage of cultivating legumes is their ability to fix atmospheric 
nitrogen, making them the lynch pin of sustainable agriculture. However, despite huge efforts 
to boost grain legume production, their wide spread adoption in the European agriculture is 
strongly hampered by the instability of seed yield and quality due to altered environment such 
as drought and high temperature. The production of highly vigorous seeds is an important lever 
to increase crop production efficiency. The desirable characteristics of seed vigor are its 
storability in the dry state (longevity), high and synchronous germination and seedling 
establishment, even under suboptimal conditions. Within the legumes, soybean is notable for 
its short seed longevity, and unexpected losses in seed viability due to fluctuating seed vigor 
negatively impact seed sales and production schedules. Thus, the identification of genes 
regulating longevity, especially under fluctuating environmental conditions, are urgently 
needed. In addition, a second undesirable trait in soybean is the chlorophyll retention in seeds, 
occurring upon biotic and abiotic stresses during the seed maturation phase. The oil extracted 
from these seeds also display short shelf life as a consequence of rancification. In addition, 
the resulting mature green seeds also have lower vigour and reduced storability. Recently, we 
identified a major regulator of seed longevity in the legume model species Medicago truncatula. 
Seeds of Tnt1-insertion mutants of this gene, named PROGERIA1, are highly affected in 
longevity and impaired in chlorophyll degradation. Considering that this gene associates these 
two desirable phenotypes, it is a perfect candidate gene for improvement of longevity. The 
objective of this project is to decipher the regulatory network surrounding Mt-PRO1 through 
the identification of upstream regulators and downstream targets of Mt-PRO1. In collaboration 
with our Brazilian partner and using a translational biology approach, the soybean PRO1 
homologs will be characterized via EMS mutants and complementation studies of GmPRO1 
genes in Mt-pro1. The validation of PRO1 in soybean and the identification of its regulation in 
legume seeds will provide molecular indicators in the future for prebreeding to improve 
longevity and stabilize the acquisition of physiological and nutritional legume seed quality.  
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