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Differential gene expression in
neonatal calf muscle tissues from
Hanwoo cows overfed during mid
to late pregnancy period

Borhan Shokrollahi's", Myungsun Park™, Youl-Chang Baek’, Shil Jin', Gi-Suk Jang’,
Sung-Jin Moon!, Kyung-Hwan Uml, Sun-Sik Jang!™ & Hyun-Jeong Lea™

Mztermal nutrition significantly influences fetal development and postnatal outcames, This study
investigates the impact of maternal everfeeding during mid to late pregnancy on gene expression
in the round and sirfoin muscies of Hanwoo neonatal calves. Eight cows ware assigned to sithera
control growp receiving standard nutritian (100%) or 3 treated group receiving overnutrition (1509).
Afrer birth, huuzumphﬂmm the round and sirlabn muscles of neonatal calves were collected
and subjected to RNA sequencing to assess differentially up'u“d ganes (DEGs). RNA uqu!ru:lng
ldsﬁlﬁzd 43 DEGs in round muscle and 15 in sidoin muscle, related to m:

is, and energy reguiation. Key genes, inchuding FPAI!GC]J\,'I'HBS]., CD44, JUND, CHINL,
ENAH, and RUNXY, were predominantly downregulated. Gene ontology (GO} anrichmant analyses
revealed terms assaciated with musce development, such as "b!ulugcll reql.linnﬂ, “cellular
process,” and “response to stimulus.*® Protein-protein & complex
interactions among DEGs. Random Forest analysis identified ARC, SLCLAS, and GNPTAB as influential
genes for distinguishing between control and treated groups. Overall, matemal overnutrition during
imid-to-{ate pragnancy results in the downregulation of genes involved in muscla development and
energy metabolism in neonatal Hanwoo calves. These findings provide insights into the molecular
effects of maternal nutrition on muscle development.

Keywords Masernal nutrition, Skefetal muscle development. Metabolic programming, Transcripiomic
analysis, Beel catthe metabolisim

Investigating the complex mechanisms of memmalian musde development at the molecular bevel is pivotal for
enhancing muscle growth and spplying genetic knowledge wJI|;|prl|\cE=l.I‘;|Im!un.umL Recent advancements in
sequencing lochnologhes, such as RNA-Seq {RNA sequencing). have signibicantly enhanced our ahility 1o stiady
FEne EXpression, nploﬂnﬂ the fundamental molecular mechanisms behind the growth, metabolism, and discase
resistance in Ivestodk'

Fetal tiwue development i cantle, intricately influenced by maternal marition, plays & cruclal wole in
determining growth performance and meat quality. Emerging evidence soggests that strategic nutritional
inderventions during pregnancy can significanty impact fetsl development, emphasizing the mportance of
adequate nutritlon and avoiding exees during mid-to-late pregrancy, which greatly affects postaatal o scomes™

As cows approach lute pregnancy. their nutritional requirements increase; highlighting the critical mamre
of this period for letal muscle development and seeting the stage for eflective letal programemiig’ This practice
has the potential 1o enhance muscle fber number and mass, and slter energy metabobism in skeletal musdes—a
key determinaent for catihe, where muscle fbers are established prenatally and remain comstant postmatally™
Furthermore, the nutrithnal sdequacy during this period affects prenatsl physhological processes, potentially
influencing postoatal growth and meal production ewcomes '

Transcriptome studies in cattle during mid-to-late pregnancy have provided insights into how maternal
mutrition |nflsences offspring musce development, specificully highlighting genes and pathways involved in

‘Hanwoa Research institute, National Institute of Aramal Science, Pyeongohang 25340, Korea. “Animal Mutrition
and Physiology Division, Mational Institute of Animal Schence, Rural Development Administration, 55365 Wang,
Korma. *Borhan Shorodlahi and Myung Sun Pak contributzd equally to this work. “emad: Jangsc@korea kr,
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