
microRNA application in bovine mastitis
( microRNA )

MicroRNAs (miRNA) in tissues and liquid samples can serve as biomarkers of many diseases. 

The primary aim of this thesis is to identify alternatively expressed miRNAs in mastitis milk compare to 

normal milk.

In the first chapter, the study is designed to decide the suitable reference miRNA in milk for 

qPCR assay. We chose miR-92a, miR-375, and let-7g as candidate reference genes on the basis of 

previous report of new generation sequencing dataset. The Normfinder software was identified miR-92a 

as the most stable reference gene. The candidates were then validated by normalizing the expression 

levels of miR-146a, the well-known inflammation associated miRNAs. The significance levels were 

most remarkable and reproducible when miR-92a used as the reference. Based on the results, miR-92a 

is the best reference gene for relative quantification of miRNA expression in bovine milk.

In the second chapter, the study is designed to identify the miRNA biomarkers of bovine 

mastitis. The expression levels were analyzed using qPCR and normalized to miR-92a. Eight miRNAs 

(miR-21, miR-29b, miR-122, miR-125b, miR-204, miR-205, miR-222, and miR-383) were compared to 

normal and mastitis cows. MiR-21, miR-122, miR-125b, miR-205, miR-222 and miR-383 were 

significant up-regulated and miR-29b was significant down-regulated in mastitis cows. We separated 

mastitis cow samples into non-

(CMT+). We found that MiR-21, miR-146a, miR-155, miR-222 and miR-383 were significant 

up-regulated in mastitis milk. These genes were further analysis using the Digital PCR System. The 

results of Digital PCR had a strong correlation with qPCR, and up-regulating of miR-21, miR-146a, 

miR-155, miR-222 and miR-383 were also confirmed in mastitis milk. MiR-21, miR-146a, and 



miR-155 are known to be associated with inflammation. In the second study, we discovered the new 

target miRNA as biomarkers of bovine mastitis milk.

In the third chapter, the study uses next generation sequencing technic to study miRNA in 

upregulated and 2 downregulated in bovine mastitis relative to the normal milk. The upregulated mature 

miR-1246 was likely derived from U2 small nuclear RNA instead of miR-1246 precursor. The 

significantly upregulated miRNA precursors and RNU2 were significantly enriched in the bovine 

chromosome 19. Bovine chromosome 19 is homologous to human chromosome 17, the gene related 

with human breast cancer. Gene ontology analysis of significantly upregulated miRNA putative mRNA 

targets showed that the upregulated miRNA were involved in bind to target mRNA transcripts and 

regulate target gene expression, while KEGG pathway analysis showed that upregulated miRNA were 

mainly related to cancer and immune system pathways. Three of novel miRNA were related with bovine 

mastitis and relatively highly expressed in milk. We further verified that one of the mastitis related 

novel miRNA was significantly upregulated using a digital PCR system. The differentially expressed 

miRNA are known to involve in human cancer, infection and immune related diseases. The 

genome-wide views of miRNA profiles in the third study provide insights into bovine mastitis and 

inflammatory diseases.






