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BOVINE MAMMARY NUTRIGENOMICS AND CHANGES IN 

THE MILK COMPOSITION DUE TO RAPESEED OR 

SUNFLOWER OIL SUPPLEMENTATION OF HIGH-FORAGE 

OR HIGH-CONCENTRATE DIETS 

LEROUX C, BERNARD L, FAULCONNIER Y, ROUEL J, DE LA FOYE A, DOMAGALSKI J, 

CHILLIARD Y 

INRA, UMR1213 HERBIVORES, F-63122 SAINT-GENÈS-CHAMPANELLE, FRANCE  

The milk fatty acid composition is a major determinant of the nutritional quality of ruminant dairy products. Despite extensive studies on the effects of cow 

nutrition on milk fat composition, the overall mammary mechanisms underlying the variability of this composition are far from understood, especially for the 

diets used in husbandry. The present study examined the effect of two lipid supplements and two different forage-to-concentrate ratio diets on milk fatty 

acid composition and secretion. The effects  of the addition of 2 types of lipids were also analysed on cow mammary genes expression.  

INTRODUCTION 

N=12 cows in 

mid-lactation + 

+ 

HF: High Forage 

MATERIAL & METHODS 

Milk yield, Fat yield 

and content, protein 

yield and content, 

FA profiles  

Mammary biopsies 

http://www1.clermont.inra.fr/urh 

RT-qPCR: lipogenic genes expression 

4×4 Latin square design 

LF: Low Forage 

HF-RS: + 13.9g/100g of DM of whole 

intact  rapeseed (RS) 

a-b Means within a row with different superscripts differ (P < 0.05). 
1 Treatments: HF = high forage; HF-RS = high forage with whole intact rapeseeds; LF = low forage; LF-SO = low forage with SO, 
2  One missing value /48 samples 
3 FFA: free fatty acids expressed as mmoles/100 g of milk fat after 26-h storage at 4°C. 

 

a-c Means within a row with different superscripts differ (P < 0.05). 
1 Treatments: HF = high forage; HF-RS = high forage with whole intact rapeseeds; LF = low forage; LF-SO = low forage with SO 
2One missing value/48 samples  
4 SAT FA = saturated fatty acid 

The lipid supplementation with both RS and SO of cow diets 

largely changed the milk FA composition with higher amplitude of 

response of milk composition with the addition of SO to LF diet 

than with RS addition to the HF diet. 

GENE EXPRESSION ANALYSES 

RESULTS 

The mammary transcriptome modification was higher with the 

addition of SO to LF diet. 49 differentially expressed genes (DEG) 

with LF-SO compared to LF. Conversely, HF-RS diet compared with 

HF did not significantly affect the mammary transcriptome.  

CONCLUSION  This study shows that lipid supplementation of cow diets using either RS or SO changed the milk fatty acid composition, Different 

effects were observed depending to the nature of lipid supplementation and the percentage of dietary concentrate on milk production, composition and  

mammary transcriptome with higher amplitude responses with SO addition to LF diet.  A holistic view of the effects of SO addition to LF diet on mammary 

genes expression suggests the existence of mammary remodeling or transcriptional events due to the supplementation, 

LF-SO: + 4g/100g of DM of sunflower oil (SO) 

MILK PRODUCTION AND COMPOSITION 

Candidate genes analysis: Using RT-qPCR, we showed that the 
dietary treatments had no effect on the mRNA abundance of 11 
genes involved in lipids metabolism : ACACA, FASN, SCD1, 
GPAM, DGAT1, CD36, FABP3, FABP4, XDH, INSIG1, MBTPS1 

Transcriptomic analysis:  

Transcriptomic analysis:  

a No effect on mammary gene expression profiles 

LF-SO vs. LF a  an increase of milk, protein and lactose yield and 

lactose content whereas protein and fat content were decreased. 

HF-RS vs. HF a only to an increase of lactose content 

or 

or 

or 
and 
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