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Article

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

Carcass weight is one of the most important iraits determining beef yield and economic
value in Koma. Jeju Black cattle ane o native browd valoed for thir unique meat quality, bot
thetr smaller body sire limits productivity. To better understand the genetic factors that
influence carcass wedght, we analyzed DNA from Jeju Black cattle and Jeju Black = Hanwoo
crossbonds using 8 genome-wide association study (GWAS). We identified several genoemic
reglons and genes that may affect carcass growth, including genes related 1o skeletal
development, muscle formation, and metabolism  These findings provide new genetic
information that can support breeding programs aimed at improving carcass yield while
preserving the unique characteristics of jeju Black cattle. The rosults also help establish
a scientific foundation for the sustainable conservation and utilization of this impartant
Korean native breed.

Absiract

Carcass weight (CW) is a major delerminant of beef yickd and market value in Korea, yet
the genetic Basls of this tralt remains largely unesplosed 0 cattle from Jeju Island. In this
study, we performed a genome-wide association study (GWAS) using both & mixed linear
maodel (MLM) and the FarmCT'U approach, followed by pathway and network analyses
o fdentify kel and biclogical functions underlying CW variation. A total of 256 jeju
cattle (92 Jeju Black and 164 Jeju Black » Hanwoo crosshreds) were initially sampled One
crosshred sample failed genotyping, leaving 255 animals (92 jeju Black and 163 crosshreds)
for analywis. Animals were genotyped using the [lumina BovineSNPSD v3 BeadChip, and
39055 high-quality single nucleotide polymorphisms (SNPs) were retained after quality
control. The MLM analysis detected no genome-wide significant associations, whereas the
FarmCTU analysis identified six significant loc on Bos tmirus chromosomes 3, 5, 6, 10, and
13, each enphlimlg 2 55-9 58% of the phenotypic varlance. Candidate genes located near
these loc included EIFZB3, HECTD3, 50X5, KLFs, PHACTR3, and two uncharacterized
proteincoding genes.  Functional enrichoment analysis identified biologically relevant
pathways including lysine degradation, tryplophan metabolism, glycerolipid metabolism,
fatty acid biosynthesis, extracellular matrix—receptor interaction, and signaling cascades
such as PIIK-Akt and Rapl, although most pathways were not statistically significant
after FDR correction. Protein-protein interaction (PPT) network analysis using STRING
highlighted modules of signaling, extracellular matrix, and metabuolic genes. These clusters
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