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Abstract  
 
The eggshell is a critical barrier against mechanical stresses, dehydration and microbial penetration. 
Its integrity is essential to maintain the hygienic quality of this basic human food and to limit the 
number of downgraded eggs. In such a context, we are looking for eggshell strength specific markers 
in order to optimize egg quality.  
The eggshell is made of 95% mineral phase (calcium carbonate in calcite form) and an organic matrix 
(3.5%) mostly containing proteins. Eggshell formation arises from an extra-cellular biomineralization 
process occurring in the uterus, in a fluid that contains eggshell precursors and involves a transient 
phase of amorphous calcium carbonate (ACC). Shell mineralization requires a large and continuous 
supply of calcium that comes in part from the diet and in part from the skeleton (medullary bone). 
Medullary bone serves as a calcium reservoir for eggshell calcification during the night and its 
resorption and formation synchronized with eggshell formation. 
In this review, we will describe both mineral supply and biomineralization mechanisms. We will focus 



on recent knowledges on vesicular transport to stabilize ACC and to address it to the mineralization 
site. This model of calcification using vesicles to stabilize ACC, explained the fast deposition of the 
crystalline calcite-oriented layer in the shell.  
The proteins described are currently further explored as biological markers. Their abundances 
relative to the quality of shell, age of birds (long laying cycles) and vitaminic status are explored. 
Genes coding these proteins are currently mapped on chicken genome for a selection of chicken 
layers with improved mechanical properties.  

 


