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Nutritional regulation of microRNAs in ruminant 
mammary gland.  
 
MicroRNAs are small, non-coding RNAs involved in the post-transcriptional regulation of gene expression regulating many different 
biological processes. The establishment of their atlas in the mammary gland was a prerequisite to study nutritional regulation of their 
expression. A food-deprivation in goat and a lipid supplementation studies in the dairy cow identified 30 and 2 nutri-regulated 
microRNAs, respectively. 
 
Nutrition affects the milk composition which determines its nutritional quality. In the mammary gland, the synthesis and secretion of 
milk components involve many genes the expression of which is modulated by diet. However, the underlying regulatory mechanisms 
are poorly understood. MicroRNAs (miRNAs) are small non-coding RNAs (18-25 nucleotides) that bind to mRNAs regulating their 
post-transcriptional expression. It has been described that these miRNAs are involved in the regulation of numerous biological 
processes. Recent studies describing the role of miRNA in lactation or in the mammary gland development open new ways of 
investigation in the understanding of the mechanisms involved. Consequently, the objective of this work was to identify the 
microRNAs present in the mammary gland of ruminants and to evaluate their nutritional regulation. 
 
The first step of the project was to obtain a better knowledge of miRNAs expressed 
in the mammary gland by establishing the mammary miRNomes using high-
throughput sequencing in mice, cows and goats. The goat mammary miRNome 
allowed to complete the annotation of the first and recent caprine genome. The first 
study of impact of the diet on the expression of miRNAs in mammary gland made 
with an "extreme" model (food vs 48h food-deprivation) revealed 30 differentially 
expressed microRNAs in the mammary gland of lactating goats. A more breeding 
model in dairy cows identified two nutri-regulated microRNAs after a sunflower oil 
supplementation. Bioinformatic analysis of target mRNAs of the nutri-regulated 
miRNAs revealed their potential role in the regulation of genes involved in the lipid 
metabolism. In addition, some of these mRNAs had been previously identified as 
being differentially expressed in these models, including ESR1 and ELOVL6, which 
are essential for lactation. Therefore, these studies bring a first understanding of 
the regulation of ruminant gene expression in response to nutrition and the role of 
miRNAs in lactation. 
 

 
To clarify the function of nutri-regulated miRNAs, a functional study was initiated in vitro. In addition, 
transcriptomic data (RNA and miRNA) are the basis for the implementation of methods for 
integration of diverse "omics" data. Furthermore, a collaboration with geneticists allowed to initiate a 
work, using both sequencing data and annotation of miRNomes in caprine, to identify polymorphism 
(Single Nucleotide Polymorphism (SNP)) linked with milk quantitative traits loci (or QTL). Finally, 
goat and cow mammary miRNomes are used as a reference for the identification of miRNA in the 
milk. The presence of these miRNA in milk opens new ways of investigation both in terms of their 
use as biomarkers (metabolic, physiological, health status,  ..) and for their potential effects on the 
consumer (passage of the gastrointestinal barrier, health effects in newborns, ...). 
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