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Letter to Editor

The word mastitis is derived from two Greek words
i.e. mastos which means “breast” and itis which means
“inflammation”. Mastitis can be defined as inflammation of
the mammary gland, caused by the invasion and duplication
of Escherichia coli (E. coli), Staphylococcus uberis (S. uberis)
and Staphylococcus aureus (S. aureus) and a wide variety
of other microorganisms through teat or damaged nipple,
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decreasing potential milk production in the affected quarter
of mammary gland [1]. Many factors affect the incidence of
mastitis, such as the productive stages of the cow, the number
of lactations, the management of the herd, the temperature
of the environment, the humidity, the weather, the breeds
and the characteristics of the lactation (Figure 1a and 1b).

Figure 1a.

1a) Pathogenicity of mastitis; 1b) Comparison of mastitis and healthy mammary gland (The penetration of pathogens to
the internal tissues of mammary gland incites the trafficking of various immune cells to the site of inflammation as a result
elevation of SCC occurs in the secreted milk. Source: Rasheed et al., 2020).

Figure 1b.

The incidence of mastitis can be reduced either by
decreasing the exposure to pathogens or by increasing
resistance of cow to intra-mammary infection [2]. Resistance
couldbe defined asthe ability toavoid aninfection of the udder
or quick recovery from any infection. With the advancement
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of molecular techniques mapping and tagging of genes,
identification of genetic markers, studying candidate genes
and detection of quantitative trait loci (QTL) are being used
to make genetic improvement in breeding stock (improve
production and disease resistance traits) through marker

] Vet Sci Res


https://medwinpublishers.com/OAJVSR
https://portal.issn.org/resource/ISSN/2474-9222#
https://medwinpublishers.com/
https://doi.org/10.23880/oajvsr-16000225

Open Access Journal of Veterinary Science & Research

assisted selection. Using these techniques may be useful
tools in understanding the genetic determinism of mastitis
resistance.

The era of molecular marker development and
applications begun in the 1980s. Modern developments
in biotechnology have made it possible to unravel bulky
genetic polymorphisms at DNA level. Functional mutation is
used in marker assisted selection (MAS) which is basically
responsible for phenotypic variations [4]. Generally,
two main approaches are used to study markers (genes
associated with mastitis resistance). One is to detect and
localize the QTL while the other is candidate gene approach
which looks for single nucleotide polymorphisms (SNPs) in
the genes which are related to mastitis. The SNPs within the
candidate genes are tested for better understanding their
effects and association with quantitative traits. Another
method to locate genomic variants or markers is genome
wide association studies (GWAS). This method utilizes
the information on genetic markers like SNPs to study
their association with a trait of interest assuming that the
genetic marker is in linkage disequilibrium with or close to
a causative mutation [5]. GWAS have been used to identify
marker or SNP and their association with mastitis related
traits and many QTLs in cattle.

Mastitis resistance is controlled by several loci, each of
which is responsible for small amount of overall variation.
Variety of SNPs exist across the genome of different species
which are used in selection program over other genetic
markers due to their relatively less frequent mutation rate,
easy and cost effective genotyping [6]. These advancements in
biotechnology resultin alarge number of alternative methods
of genetic markers for studying the required traits and using
them in MAS, including microsatellites, amplified fragment
length polymorphisms (AFLPs) restriction fragment length
polymorphisms (RFLPs) to detect SNPs and for identification
of the important genes for genetic improvement. Various
techniques are being used as control measures for bovine
mastitis including candidate gene approach which focuses
on improving the host genetics through MAS [7-9]. However,
utilization of MAS in dairy cattle produces additional genetic
and economic gains and can utilize the candidate genes
associated with health and other production traits. In the
present study identification of SNPs in inflammation related
candidate gene, mRNA expression and DNA methylation
level and their association with mastitis traits have been
evaluated.

Two main approaches are used to find loci of interest
controlling phenotypic traits. One is candidate gene
approach and the other is whole genome sequencing based
on linkage mapping on DNA markers. A candidate gene can
be defined as a gene with biological effects on the physiology
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of a trait of interest (functional) or as a gene closely linked to
a functional gene (positional). This approach is considered
as a very powerful method and is used to discover SNP even
with a minor effect. Sometimes candidate gene provides
information as a true causative gene. Studies using candidate
gene approach for conducting genetic association focuses
on associations of genetic variation within known genes of
interest with phenotypes or disease states. This method is
commonly used in association study due to its simplicity
for obtaining samples and genotype data [10]. As described
earlier, mastitis resistance is a complex function involving
various biological pathways, molecules and cells. During
last decade the genes associated with the immune response
have been investigated for the presence of SNPs and
associations with mastitis related traits. Therefore, many
functional candidate genes could play an important role in
the determinism of the function.
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