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Objective: Interleukin-4 receptor gene (IL-4R? is an important molecule
in Immune signaling pathways that _control immune responses and
reproductive functions in mammals. The objective of this study was to
explore the IL-4R gene sequence diversity and to compare nucleotide
variation, substitution patterns, selective “pressures, and Ph /logenetic
relationships between European cattle (Bos taurus) and Indian cattle
Bos indicus). . .

ethod: In this regard, we retrieved 26 nucleotide sequences from the
NCBI and Ensemble databases related to various breeds of both
European and Indian species and aligned them using the CLUSTAL-W
algorithm in MEGA, and subsequently the number and types of
mutations and the amount of polymorphism, nucleotide diversity, the
number of similar and non-similar supstitutions, the f)ercentz_age
nucleotide transition and transversion substitutions was calculated using
MEGAL1 and Dnaspv5 software. The percentage of nucleotide transition
and transversion substitutions was calculated using the composite
maximum likelihood method. Haplotype diversity was calculated based
on the maximum likelihood method and genetic distance was calculated
based on the Tamura-Nei model and finally the phylogenetic tree was
drawn using the Nelghbor-Aommg (NJ) method. To assess selective
pressure acting on the IL-4R gene, the ratio of nonsynonymous to
synonymous substitutions (dy/ds) was estimated. .

esults: The nucleotide diversity was estimated to be 0.33 in European
cattle and 0.214 in Indian cattle, which suggests a higher level of genetic
variability of Bos taurus compared to Bos indicus. The frequency of
transitional substitutions was higher than the frequency of trans versional
substitutions in all populations examined. The dN/dS ratio was 0.9 in
European cattle, while that of Indian cattle was 1.11, suggesting that the
IL-4R gene is under positive selection in Indian cattle. The results of
phylogenetic analysis of the IL-4R gene showed that the gene in both
groups of cattle had different evolutionary patterns, although they share
a common ancestor, and that European cattle had more evolutionary
divergence and likely have had a longer evolutionary time for this gene
compared to Indian cattle.
Conclusions: The results of this study revealed distinct evolutionary
atterns in European and Indian cattle. The results also suggest that the
L-4R gene has experienced distinct selective pressures in the
evolutionary process between European and Indian cattle, where pure
selection dominates in European cattle and there is evidence of positive
selection in Indian_ cattle. Thus, besides furthering the molecular
evolution and genetic diversity of immune genes in cattle, the above
results can be applied to the breeding strategies of cattle in the future,
especially in the area of immune function and disease resistance.
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