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Take home message The abundance of some protein biomarkers of tenderness or intramuscular fat content are modified by rearing 
practices during the finishing period with differences depending on the muscle type. 

Introduction Tenderness and intramuscular fat content (IMF) constitute internationally major quality traits to be controlled in beef. 
Recently some proteins considered as biomarkers of these quality traits have been identified (for review: Picard and Gagaoua, 2017; 
Ceciliani et al., 2018). The present study used multivariate analyses to assess the effect of rearing practices applied during the 
finishing period on the relative abundance of 20 of these proteins quantified in 86 Rouge des Prés cows. 

Materials & methods The relative abundance of 20 biomarkers of tenderness and/or IMF content were quantified by Reverse 
Phase Protein Array technique (RPPA) in 5 muscles: Longissimus thoracis (LT), Semimembranosus (SM), Rectus abdominis (RA), 
Triceps brachii (TB) and Semitendinosus (ST) (Picard et al., 2017). The finishing period data [part of hay, haylage and/or grass in 
the finishing diet (% w/w)]; amount of concentrate (kg); duration (days) and physical activity (% days out) were used to identify 
rearing practise classes. For that we used the procedure based on principal component analysis (PCA) and k-means, recently reported 
by Gagaoua et al. (2017). The clusters were then compared for muscle biomarkers relative abundance by using the PROC GLM 
of SAS. 

Results Rearing practise analysis allowed to distinguish 3 clusters mainly characterized by “Grass”, “Haylage” or “Hay” diet during 
the finishing period (Figure 1, only biomarkers with eigenvectors >0.5 were considered). Grass finishing diet had an impact mainly 
on the properties of the SM and ST muscles known as fast 
glycolytic muscles. This cluster is characterized by higher 
relative abundance of MLC1F and PRDX6 (an antioxidant 
enzyme). Hay finishing practice impacted the properties of RA 
muscle known as slow oxidative muscle. This cluster is 
characterised by high abundance of small Heat Shock Proteins 
(HSP) (HSP20, 27, CRYAB) and HSP70-1A, TNNT1 (slow 
isoform) and ALDH1A, and by a low abundance of MyHC IIX 
(fast glycolytic). The results revealed also that LT and TB 
muscles, known as mixed oxido-glycolytic muscles, were less 
impacted by finishing diet than the 3 other muscles. 
Interestingly, the abundances of 3 proteins: FHL1, MDH1 and 
PYGB were not modified by rearing practices whatever the 
muscle. 

Conclusion These data highlighted at which extent the 
abundance of some proteins biomarkers of tenderness and IMF 
traits could be affected by the rearing practices applied during 
the finishing period in Rouge des Prés cows. This knowledge is 
important for the management of beef quality as well as to 
establish a molecular phenotyping strategy. 
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Figure 1: PCA highlighting both the projection of the 
variables in the first two axes and the relationships 
between rearing practices with the relative abundance of 
the 20 biomarkers by muscle type. 
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