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Milk yield and gene expression in the udder of beef heifers depending on pre and post- weaning diets
E. Dervishi1, M. Blanco2, J.A. Rodríguez-Sánchez2, A. Sanz2, J.H. Calvo2,3 and I. Casasus2
1University of Alberta, 116 St & 85 Ave, Edmonton AB T6G 2R3, Canada, 2CITA-IA2, Av. Montañana 930, 50059 
Zaragoza, Spain, 3ARAID, Av. de Ranillas 1-D, 50018 Zaragoza, Spain; jhcalvo@aragon.es

Raising female calves and heifers on high energy planes of nutrition during the pre-pubertal period has been 
proposed to lower the age at first calving, reducing their ‘unproductive’ period. The objectives of the present study 
were to evaluate nutrition-induced changes on the performance of the primiparous cow and its calf, milk yield and 
composition, and in gene expression of the mammary gland in the first lactation. Parda de Montaña female calves 
(n=16) were used in a 2×2 factorial experiment. In the pre-weaning period (PRE-W, 0-6 months), calves were either 
creep-fed or fed only on their dam’s milk (Creep vs Control). In the post-weaning period (POST-W, 6-15 months), 
heifers received either a high (91.7 MJ/d) or a moderate energy diet (79.3 MJ/d) (High vs Moderate). After breeding 
(15 months), all the heifers received the same diet to the end of their first lactation (32 months). Primiparous cow 
and calf weights and gains during the first lactation were not affected by the PRE- or POST-W feeding management; 
however, creep feeding during PRE-W period reduced milk yield, milk fat, protein, casein, lactose throughout their 
first lactation and increased somatic cell count at 3rd and 4th months of lactation, and affected the gene expression 
patterns in their mammary gland at the end of the first lactation. The POST-W energy level had no impact on 
milk production and composition. Gene expression in mammary gland was affected by both PRE-W (307 genes; 
FDR<0.005) and POST-W treatments (7 genes; FDR<0.005), with PRE-W diet having the greatest impact. Overall, 
creep feeding during PRE-W period resulted in up-regulation of genes related with immune response and chemokine 
activity and down-regulation of ribosome and spliceosome genes. The data confirmed the lack of clinical mastitis, 
however, the possibility that the animals might be at greater risk to develop subclinical mastitis cannot be excluded. 
Therefore, increasing the energy level during the POST-W period would be advisable to reduce the age at first calving 
of heifers, without impairing milk yield or immune status.

RNA-seq reveals persistent differences in lipid metabolism of bulls with divergent birth weight
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Birth weight and body composition in later life are associated in pigs and other species. Data on effects of birth weight 
on carcass traits in bulls with a longer, intensive fattening period are rare, however. Most reports recorded either 
effects until puberty or included nutritional interventions. We have selected two groups of bulls from an experimental 
F2 cross (Charolais × Holstein) with high (HBW: 59.7±1.0 kg, n=17) and low birth weight (LBW: 36.4±0.4 kg, n=15) 
for RNA sequencing of the M. longissimus. The animals were fattened from day 121 on a standardized, concentrate 
based diet ad libitum and were slaughtered at 18 months of age. The higher birth weight led to significantly higher 
hot carcass weights (420±8.4 vs 377±6.2 kg) despite similar live weights in both groups between 4 and 14 months of 
age. Higher feed intake in the HBW group was not accompanied by a better feed conversion compared to LBW bulls. 
However, carcass composition differed significantly with higher protein and lower fat accretion in HBW bulls. This 
was reflected in lower absolute and relative weights of the different fat depots in this group. RNA-sequencing of the 
muscle samples resulted in a total of 78 differently expressed genes (DEGs) at a false discovery rate (FDR)<0.05. 
Ingenuity Pathway analyses revealed three networks comprising the term ‘Lipid Metabolism’ containing 11-16 
DEGs in each network. This is in accordance with the phenotypic data. Besides well-described adipokines (e.g. 
insulin induced gene 1, INSIG1) also potential candidates with uncharacterized function in cattle (e.g. apolipoprotein 
L domain containing 1, APOLD1) were identified. Our data indicate long-term metabolic effects of different birth 
weights in cattle and provide a basis for further investigations.
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