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Description 
 

Lysozymes, a group of enzymes with significant antimic- 
robial properties, play a pivotal role in the defense 
mechanisms of animals by catalyzing the breakdown of 
bacterial cell walls. The buffalo lysozyme gene, a 
component of the larger genetic landscape of buffaloes, 
has garnered significant attention due to its complex 
genetic mechanisms and its importance in the immune 
system. This article search into the molecular genetics of 
the buffalo lysozyme gene and analyses the intricate 
genetic mechanisms involved in its expression and 
regulation. 

Molecular genetics of the buffalo lysozyme 
gene 

The buffalo lysozyme gene is part of a broader family of 
lysozyme genes, which are expressed in various tissues, 
including the milk, saliva and blood, to provide an 
antimicrobial defense. Buffaloes, like other ruminants, 
depend on lysozymes to maintain the integrity of their 
gastrointestinal and respiratory systems by defending 
against microbial pathogens. The molecular genetics of 
the buffalo lysozyme gene reveal its chromosomal 
location, its coding sequence and the specific regulatory 
elements that control its expression. 

At the genetic level, the buffalo lysozyme gene is located 
on one of the buffalo’s autosomes and its structure 
shares a high degree of homology with lysozyme genes 
found in other mammals. The gene consists of multiple 
exons and introns, with the exonic regions encoding the 
active enzyme. The promoter region of the gene is 
important in determining its expression pattern, ensuring 
that lysozyme is produced in appropriate amounts and at 
specific times, such as during immune responses or 
lactation. The gene is also characterized by a series of 
non-coding regions, including enhancers and silencers, 
which regulate its transcription. 

The lysozyme gene’s coding sequence has been 
sequenced in various buffalo populations, showing high 
conservation across breeds. However, variations in the 
gene, particularly in the non-coding regions, have been 
observed. These variations may influence the gene’s 
expression and in some cases, they may even lead to 
genetic diseases or altered immune responses.  

The genetic diversity of the buffalo lysozyme gene, 
particularly in the intronic regions, presents an opportu- 
nity for researchers to describe genetic markers that 
could be used to select buffaloes with improved immune 
responses or disease resistance. 

Mechanisms of lysozyme expression 

The expression of the buffalo lysozyme gene is regulat- 
ed through a complex interplay of genetic and environm- 
ental factors. Transcriptional regulation of the lysozyme 
gene is a key mechanism by which its expression is 
controlled in response to pathogens, injury or other 
immune challenges. Several transcription factors have 
been identified that bind to the promoter region of the 
lysozyme gene, facilitating or inhibiting transcription 
depending on the signals from the environment or the 
immune system. 

One of the major factors that influence lysozyme gene 
expression in buffaloes is the presence of Pathogen-
Associated Molecular Patterns (PAMPs), which are 
detected by the buffalo immune system. When these 
PAMPs are recognized by Pattern Recognition Recep- 
tors (PRRs) such as Toll-Like Receptors (TLRs), they 
activate a cascade of signaling pathways that ultimately 
enhance the expression of lysozyme. This ensures that 
the buffalo immune system can mount an effective 
response to bacterial infections. The activation of these 
signaling pathways often involves the modulation of 
transcription factors like NF-κB and AP-1, which bind to 
the promoter of the lysozyme gene and upregulate its 
transcription. 

Another important aspect of lysozyme gene regulation in 
buffaloes is the post-transcriptional modification of 
mRNA. Alternative splicing is a key mechanism that 
allows for the production of different isoforms of the 
lysozyme enzyme, each potentially having distinct funct- 
ional properties. This process is controlled by splicing 
factors that influence the inclusion or exclusion of 
specific exons. In buffaloes, alternative splicing of the 
lysozyme gene may lead to variations in the enzyme’s 
antimicrobial activity, which could play a role in the 
animal’s ability to respond to different types of bacterial 
infections. Additionally, the buffalo lysozyme gene is 



ISSN 1860-3122 -2- 

 
 

        Electronic Journal of Biology, 2024, Vol. 20(6):1-2 

  

subject to epigenetic regulation, a mechanism that 
involves changes in gene expression without altering the 
underlying DNA sequence. DNA methylation and histone 
modification are two critical epigenetic processes that 
can influence the expression of the lysozyme gene. For 
instance, the methylation of cytosine residues in the 
promoter region of the lysozyme gene can repress its 
transcription, potentially downregulating the immune 
response in certain conditions. On the other hand, 
histone acetylation in the promoter region can enhance 
gene expression, promoting the production of lysozyme 
during infection. Another significant aspect of the genetic 

mechanisms underlying lysozyme expression is the 
involvement of microRNAs (miRNAs). These small, non-
coding RNA molecules regulate gene expression by 
binding to messenger RNAs and preventing their transl- 
ation. In buffaloes, specific miRNAs have been identified 
that target the lysozyme mRNA, modulating the amount 
of lysozyme produced in response to various stimuli. The 
precise role of miRNAs in regulating the buffalo 
lysozyme gene is still under investigation, but their 
influence on immune function is becoming increasingly 
evident. 

 


