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Summary 

This Research hypothesis was that GCN2/eIF2 signaling pathway and intracellular protein synthesis in 

response to essential AA (EAA) starvation would be regulated to maintain milk proteins synthesis in primary 

bovine mammary epithelial cells (MEC).  MEC were subjected to three EAA concentrations: 0%, 2% 

(depletion) and 100% (control), for 2 exposure times (8h, 24h), followed by 3 refeeding-RF (100%EAA) 

times (0h, 8h, 24h).  Cell viability, total protein, and proliferation were measured. Western blotting was used 

to quantify phosphorylated and total expression of GCN2, eIF2, and levels of casein. The ISOQuant method 

was performed to assess MEC proteome. The resulting data were analysed by a Kruskal Wallis and a non-

paired Wilcoxon rank post-hoc test, an ANOVA-Tukey test, principal component analyses and multivariate 

regressions models.  Viability showed differences when comparing control versus depleted and repleted 

MEC but a range of 97.2%-99,8% viability indicated low cell death.  Proliferation ranged between 1.020-

1.550 AU; it was affected by starvation for 12h and 24h and repletion for 24h, but did not increase relative to 

control.  The total protein expression was not affected by depletion nor by repletion treatments with a median 

of 3158 ug/mL.  eIF2P expression was increased (P<0.05) at 2%EAA for 8h and 24h as compared to 

2%EAA 8h+24hRF, and to 2%EAA 24h+8hRF.  GCN2P also had increased expression (P<0.05) at 2%EAA 

for 24h compared to control and 2%EAA 24+8hRF.  Intracellular casein/αTub expression was unaffected by 

2%EAA resulting in a mean of 0.073±0.01 (AU) versus 0.086±0.02 for control.  A total of 1180 proteins 

were detected; 30 proteins were studied and 16 were differentially expressed in starved and re-fed MEC.  

Cells faced with EAA deficiency activated GCN2P /eIF2P pathway and the lack of change in casein 

concentrations and other milk proteins seems to imply that metabolic flexibility was able to mitigate the 

EAA deficit to maintain homeostasis.  

 


