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ARTICLE INFO ABSTRACT

Keywords: Mastitis is o prevalent disease in dairy livestock, posing a significant threat to milk quality and the cconomic

Deublquitinase cfficiency of the dairy industry. Transcriptomic analysis of mammary gland somples from healthy and mastitis-

S‘:Lmu affected animnls revealed that inflammatory responses and immune regulatory processes pluy central roles in the
5

progression of the disease. Differentially expressed genes were significanty enriched in Gene Onrology (GO)
caregories related to cytokine—cytokine receptor interactions, cell adhesion molecules, and the JAK-STAT
signaling pathway. Quantitative trait locus (QTL) association analysis indicated the importance of CXCRI/
CXCR2. Literature evidence further suggests thot lactoperoxidase (LPO) protein can mitigate inflammation by
reducing CXCL2, a ligand of CXCRL/CXCR2 In this study, siRNA-mediated knockdown of the LPO genc

l/ demonstrated that LPO silencing under bacterinl lysate stimulation markedly increased the expression of pro-
inflammatory cytokines (IL8, CXCL2, ILIg; p < 0.01). Mareover, weighted gene co-expression network anat-
ysis (WGCNA) highlighted a key role for ubiquitination in mastitis responses. Experimental results showed thar
inflammatory stimulation significantly upregulated both inflimmatary mediarors (NFxB, IL1j, Caspasel) and
deubiquitinating enzymes (CYLD, A20; p < 0.01). Based on these findings, this study proposes that future
mastits intervention strategies may benefit from enhancing endogenous anomicrobinl proteins while modulatng
ubiquitination processes to attenuate excessive inflammatory responses. [n summary, this study systemartically
elucidates the key moleculer mechanisms underlying masdds and proposes therapeutic and breeding ap-
proaches, providing a foundation for mare effective clinical interventions and the development of masiris-
resistant breeding lines, with potential implications for enhancing animal health, milk quality, and the sus-
tainable development of the dairy industry.
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1. Introduction

Milk, with its distinctve taste and high quantity of protelns (whey
and caselin), lipids, and vitamins, has become a vital beverage In peo-
ple’s lives. It offers great potential in alleviating malnutrition and
Increasing farmers' Income (Headey et al., 2024). Research Indicates
that milk oligosaccharides can promote brain development and shape
the immune system in infants (Dinleyld et al., 2023; Yao et al., 2024).
Globally, approximately 83 % of the milk and dairy products consumed
by humans are produced by cows, 13 % by buffaloes, 2 % by dairy goats,
1 9 by sheep, and 0.4 % by camels (Bittante ct al., 2022; FAQ, 2019). In
recent years, with the improvement of living standards, the quality of
raw milk and dalry products has recelved Increasing attenton. However,
mastitls is a major cause of the decline In dairy product quality, leading
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to global economlc losses of at least $37 blllion (Lelte de Campos et al.,
2023). Therefore, mastitis In dairy cattle has become a pressing global
Issue thar needs to be addressed.

To date, various treatment strategies have been artempted to mid-
gate the Impact of mastits. Antiblotic therapy Is a commonly used
treatment both domestically and internationally (Sharun el al, 2021),
however, prolonged use of antibiotics can lead to resistance and drug
residues in dairy animals, posing a threat to human health (Wilm et al.,
2021). With the advancement of bloinformatics, proteomlcs, tran-
scriptomics, and metabolomics, analysis methods have been improved,
becoming scientific approaches to lnvestigate the potentinl reasons far
differences in milk yield (Chen et al., 202+), flavor (Ren ct al., 2023) and
nutridon (Zou ct ul., 2022) between healthy and diseased doiry animals.

Lactoperoxidase (LPO) and Deubiquitnases (DUBs) play pivowl
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