Eggshell, a natural envelope to ensure physical defence of egg -Protects the developing embryo -Ensures that table eggs remains free of pathogens

Cracks Bacterial penetration

The chicken egg 
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  Eggshell biomineralization in uterus (fast process)  5-6 g of mineral (calcium carbonate) are deposited within a 1967; Jonchère et al., 2012; Brionne et al., 2014; Nys et Le Roy, 2018 Hodges et Lörcher 1967; Jonchère et al., 2012; Brionne et al., 2014; Nys et Le Roy, 2018 ? Eggshell biomineralization in uterus (fast process)  5-6 g of mineral (calcium carbonate) are deposited within a 20 palisade layer. Generation of a compact layer with crystals all oriented perpendicular to the surface -Deposition of a thin layer of vertical structure -Proteins with EF-hand and EGF-like calcium binding domains Calcium binding proteins (CaBPs) interacting with calcium, favoring crystal nucleation and driving the morphology of crystals Proteoglycans and proteoglycan binding proteins • proteoglycans have a negative charge to attract Ca2+ ions Proteins involved in the regulation of proteins driving mineralization  Proteins involved in the proper folding of the eggshell matrix to ensure calcium and mineral interactions and to ensure template to the mineralized structure  Proteins inhibiting or activating proteins present in the mineralization milieu (non cellular). Direct interaction with other proteins. Molecular chaperone interact with proteins driving mineralization  Proteases and protease inhibitors (specific and controlled role during calcification process,either by degrading proteins or regulating processing of proteins into their mature forms) Mineralization depends of the degree of protein phosphorylation  Mapping genes coding matrix proteins to detect polymorphisms and haplotype related to good quality shell Genomic selection (precision, taking into account the male effect)  Taking into account scientific advances in the knowledge of mechanisms  Candidate gene approach Eggshell Calcification Polymorphism Candidates (POLCACAO) Candidate Genes of eggshell calicification in laying hens(CACAO) 

  

  

  

Complementarity of information between proteomics (candidate genes) and genomics results (QTL / Sequencing). 

Associated to mineralization process

Involved