A peptidomic approach to biomarker discovery for bovine mastitis

ABSTRACT

Bovine mastitis is usually caused by either Gram positive or Gram negative bacteria,
reducing the quantity and quality of milk produced. This investigation using capillary
electrophoresis and mass spectroscopy, studied peptides in milk from cows with clinical
mastitis in comparison to milk from healthy cows to identify biomarkers for mastitis. In
addition, the milk peptidome from udders infected with Gram positive Staphylococcus aureus
(S. aureus) or with Gram negative Escherichia coli (E. coli), was examined to assess
differential diagnosis between the causative agent. Comparison of the peptidome between
healthy (n = 10) and mastitic milk (n = 27) identified 154 peptides for a biomarker panel
which in a model for diagnosis of mastitis showed 100% sensitivity and specificity. 3-casein
and asl casein provided the majority of peptides identified in this model. The peptidome
comparison of milk from mastitis cases caused by S. aureus (n = 8) or E. coli (n = 11)
revealed a biomarker panel of 47 peptides which discriminated between cause of infection
with a sensitivity of 75% and a specificity of 100%. B-casein fragments were the most
common of the peptides in this model. Peptide biomarkers of milk could be used in the
diagnosis of mastitis and can discriminate between these two bacterial causes.
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