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A Multi-Breed GWAS for Carcass Weight in Jeju Black Cattle and
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Simple Summary

Carcass weight is one of the most important traits determining beef yield and economic
valoe in Korea. Joju Black catthe are a native brevd valued for their unique meat quality, but
their smaller body size limits productivity. To better understand the genetic factors that
influence carcass weight, we analyzed DNA frons Jeju Black caitle and Jeju Black = Hanwoo
crossbreds using & genome-wide assocation study (GWAS). We identified several genomic
regions and genes that may affect carcass growth, including genes related o skeletal
development, muscle formation, and metabolistn. These Andings provide mew genstic
information that can support breeding programs aimed at improving carcass yiekd while
preserving the unique characteristics of Jeju Black cattle. The resulis also help establish
a scienlific foundation for the sustainable conservation and wtilization of this Enportant
Korean native breed.

Abstract

Carcass weight {CW) is a major determinant of beef yield and market value in Korea, yet
the genetic basis of this tralt remains largely unexplossd in cattle from Jeju Island. In this
study, we performed a genome-wide association study (GWAS) using both a mixed linear
model (MLM) and the Farm({CPU approach. followed by pathway and network analyses
to ldentify kool and biological functions underiving CW variation, A total of 256 Jeju
catibe (92 jeju Black and 164 Jeju Black = Hanwoo crossbreds) were initially sampled. One
crossbred sanple Failed genotvping, leaving 255 animals (92 Jeju Black and 163 crossbreds)
for analysis. Animals were genotyped using the [llumina BovineSNPS0 v3 BeadChip, and
39055 high-quality single nucleotide polymorphisms (SNPs) wene retained afier quality
cordrol. The MLM analysis detected no genome-wide significant associations, wheneas the
FarmCI"U analysis identified six significant loci on Bes tairns chromosomes 3, 5, 6, 10, and
13, each explaining 2.55-9 58"% of the phenotypic variance. Candidate genes located near
these koci included EIFZE3, HECTD3, 50X5, KLFe, PHACTRS, and two uncharacterized
protein-coding genes.  Functional enrichment analysis identified biclogically relevant
pathways including lysine degradation, tryptophan metabolism, glyceralipid metabolism,
fanty acid biosynthesis, extracellular malrix—receplor interaction, and signaling cascades
such as PI3K-Akt and Rapl. although most pathways werne not statistically significant
after FIR caorrection. l"n;:rhm—pq'uldrl interaction ﬂ’ﬁ} et ork ..u‘ldy\h- LI STRING
highlighted modules of signaling, extracellular matrin, and metabolic genes. These clusters
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