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                    Abstract
Interleukin-6 receptor-alpha (IL6R) interacts with IL6 and forms a ligand–receptor complex, which can stimulate various cellular responses, such as cell proliferation, cell differentiation, and activation of inflammatory processes. Both genetic mutation and epigenetic modification regulate gene transcription. We identified a novel splice variant of bovine IL6R, designated as IL6R-TV, which is characterized by the skipping of exon 2 of the NCBI-referenced IL6R gene (IL6R-reference). The expression levels of IL6R-TV and IL6R-reference transcripts were lower in normal mammary gland tissues. These transcripts play a potential role during inflammatory infection. We also detected two putative functional SNPs (g.19711 T > C and g.19731 G > C) located within the upstream 100 bp of exon 2. These SNPs formed two haplotypes (T-G and C-C). Two mutant pSPL3 exon-trapping plasmids (pSPL3-T-G and pSPL3-C-C) were transferred into the bovine mammary epithelial cells (MAC-T) and human embryonic kidney 293 T cells (HEK293T) to investigate the relationship between the two SNPs and the aberrant splicing of IL6R. DNA methylation levels of the alternatively spliced exon in normal and mastitis-infected mammary gland tissues were quantified through nested bisulfate sequencing PCR (BSP) and cloning sequencing. We found that DNA methylation regulated IL6R transcription. The DNA methylation level was high in mastitis-infected mammary gland tissues and stimulated IL6R expression, thereby promoting the inclusion of the alternatively spliced exon. The upregulated expression of the two transcripts was due to DNA methylation modification rather than genetic mutations.
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	IL6R:
	
                    Interleukin-6 receptor-alpha

                  
	SNPs:
	
                    Single nucleotide polymorphisms

                  
	MAC-T:
	
                    Bovine mammary epithelial cells

                  
	HEK293T:
	
                    Human embryonic kidney 293 T cells

                  
	BSP:
	
                    Bisulfate sequencing PCR

                  
	
                    E. coli
                  :
	
                    
                      Escherichia coli
                    

                  
	
                    S. aureus
                  :
	
                    
                      Staphylococcus aureus
                    

                  
	ASEs:
	
                    Alternatively spliced exons

                  
	TPI:
	
                    Total performance index

                  
	SCS:
	
                    Somatic cell score

                  
	Q-PCR:
	
                    Quantitative real-time PCR

                  
	DMEM-F12:
	
                    Dulbecco’s modified Eagle medium/Ham’s F-12 medium

                  
	DMEM:
	
                    Dulbecco’s modified Eagle medium

                  
	TFBS:
	
                    Transcriptional factor binding sites

                  
	ESE:
	
                    Exonic splicing enhancer

                  
	DMRs:
	
                    Differentially methylated regions

                  
	ETS family:
	
                    E26 transformation-specific family

                  
	mIL6R:
	
                    Membrane-bound interleukin-6 receptor-alpha

                  
	sIL6R:
	
                    Soluble interleukin-6 receptor-alpha

                  
	SR family:
	
                    Serine/arginine (SR) family
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