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Molecular signatures diversity unveiled through a comparative
transcriptome analysis of longissimus dorsi and psoas major muscles

in Hanwoo cattle

Sunirmal Sheet?, Sun 5ik Jang®, Jin-A. Lim?, Woncheoul Park* and Dahye Kim?

*Animal Genomics and Bioinfermatics Division, National Institute of Animal Science, Rural Development Administration, Wanju, South
Korea; YHanwoo Research Institute, Mationzl Institute of Animal Sdence, RDA, Pyeongchang, South Korea

ABSTRACT

This study imestigates the transcriptome-level alterations that influence production traits
and early fattening stage myogenesis in Harwoo cattle, specifically focusing on the highly
prized Longissimus dorsi [LD) and Psoas major [FM) skeletal muscles, which hold significant
commercial value. We conducted ANA sequencing analysis on LD and PM muscles from 14

HKEYWORDS

Hanwoo cattle; skebatal muscls
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ps0as major

Hanwoo steers {n=7, each group) at the age of 10months, all fed the same diet. Dur results
unweiled a total of 374 and 206 up-regulated differentially expressed genes {DEGs) in LD and
PM muscles, respectively, with statistical significance (p<005) and & logyfold changs = 1.
Genes governing musde development processes, such as PAX3, MYL3, COLTIAY, and MYLSE,

were found to be expressed at higher levels in both tissues.

. genes regulating

Conversely,
lipid metzbolism, including FABE3, FABP4, LEF, ADIPOQ, and PLINT, mhﬂ:{'te:l higher expression

in the FM muscle. Functional Ennchmenr analysis revealed a tissuw
metabolism allied pathways, incuding the PPAR signaling

muscle showed increased: lipid

respanse, as PM

pathway and regulation of lipolysis in adipocytes, while LD was characterized by growth and
proliferative processes, Our findings validate the presence of a muscle-dependent transcription
and co-expression pattern that elucidates the transcriptional landscape of bovine skeletal

miuscle.

Intraduction

The livestock sector plays a significant role in South
Korea, contributing nearly 40% to total agricultural
production.'” Within this sector, beef production
ranks second, accounting for 30% of meat produc-
tion.! As the Korean economy has grown, per capita
beef consumption has risen correspondingly, reaching
11.6kg annually in 2015, with this upward trend antic-
ipated to continue! Hanwoo beef holds a premium
status in the Korean meat market due to its excep-
tional taste, texture, and superior nutritional value.
Hanwoo cattle carcasses are typically segmented
into ten distinct muscle cuts, including loin, tender-
loin, rib, brisket, topside, shank, striploin, neck, blade,
and rump, each with unique nutritional compositions
and physico-chemical properties that influence their

favor profiles.® * Consequently, consumer preferences
vary across these individual muscle cuts, Recent trends
in the global beef indusiry have seen a shifi toward
marketing individual muscle cuts, emphasizing the
importance of understanding and catering to these
varying consumer preferences in the distribution and
marketing of beel products.® In this regard, compre-
hending the genetic relationships or distinctions
among the individual muscles of Hanwoo beef holds
significant importance.

In Hanwoo beef, the longissimus dorsi {LD) and
psoas major (PM) skeletal muscles, commonly referred
Lo as top fillet and under fillet in the meat industry,
stand oul as highly coveted cuts of the carcass, pos-
sessing substantial commercial and culinary signifi-
cance. The LD muscle is located along the lateral
wall of the thorax in the region of the thoracic
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