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Abstract:

Mastitis is a very challenging disease in the dairy industry that affects the animal’s health, as well as the producer’s
profit and management. Although it has been studied in depth over the years, we have still yet to eliminate it due to the fact that
there are numerous pathogens that can cause a mastitis infection, and they are extremely prevalent in the cow’s environment.
For this reason, emphasis is being placed on identifying cows that are more able to prevent or recover from a mastitis infection
based on her genetics. This thesis aims to identify key regulatory elements of the transcriptome including mRNA isoforms and long
non-coding RNA (IncRNA) that are differentially expressed (DE) between healthy and mastitic udder samples using RNA-
Sequencing. We identified 333 DE mRNA isoforms, 3 of which are candidate regulatory elements due to their involvement in im-
mune response and cytokine secretion metabolic pathways. QTL enrichment analysis identified the DE mRNA isoforms were over-
lapping with QTLs for clinical mastitis and somatic cell score. Analysis of the DE IncRNA identified 94 DE IncRNA. Among them, 5
IncRNA are significantly involved in inflammatory response and regulation of immune response pathways and are considered key
candidate regulatory elements. The majority of QTL in the codification regions of the DE IncRNA were involved with milk produc-
tion traits. Once these candidate regulatory elements were identified, whole genome sequencing (WGS) was performed to identi-
fy structural variations (SVs; including SNPs and INDELs) within the coding regions of these functional regulatory elements to de-
termine if there are differences within these mRNA isoforms and IncRNA candidates as well as previously identified target genes,
that could impact the hosts immune response. In total, WGS analysis identified: 58 SVs (26-SNPs; 32-INDELs) in the DE candidate
MRNA isoforms, 19 SVs (9-SNPs; 10-INDELs) in the DE candidate IncRNA and 29 SVs (18-SNPs; 11-INDELs) in the DE candidate
genes. In summary, through identifying SNPs and INDELs within functional candidate regions of interest, this thesis research could
benefit and positively impact the dairy industry through the implementation of breeding healthier animals, that are better able to
adapt or prevent the mastitis infection.



