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Transcriptomic Analysis of the Difference of Bovine Satellite Cell Between
Longissimus dorsi and Semimembranosus on Hanwoo Muscle Tissues
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The skeletal muscle development of Hanwoo steer has been processed in the prenatal and postnatal periods.
Bovine satellite cell located in perimysium of muscle tissues has differentially distributed in peripheral tissues.
The study of postnatal development of satellite cells can help understand the genetic and functional regulation of
meat characteristics. Factors affecting muscle size increase are related to the accumulation of DNA or synthesis
of RNA proteins. In this study, we observed muscle development and differentiation after culturing bovine
satellite cells derived from longissimus dorsi and semimembranosus regions of Hanwoo muscle tissue. In addition,
RNA sequencing data were analyzed for differentially expressed genes (DEG) involved in intracellular muscle
development and growth. The DEG of the two muscle tissues were compared according to lday, 2day, 4day, and
7day. The overall gene expression level was confirmed by the heat map. Gene Ontology (GO) classification
method was used to compare the expression level of gene groups affecting LD and SM development. The
histology of GO was consistent with the time-cause change of LD and SM cell morphology. SM showed more
active skeletal muscle development than LD. Even within the same time, SM expressed more genes than LD,

thus synthesizing more muscle fibers
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Ensembl UMD3.1)% 7]gro 2 FastQC v0.10.0
(Andrews 2010)5 ©o]83td RNA sequencing
data®] ZAAAIS 438519t Datas Filtering
517] 98} Trimmomatic v0.33 (Bolger et al.
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al., 2012).
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Fig. 1. Phase contrast image of BSC during differentiaion in Hanwoo muscle tissues on days 1, 2,
4, and 7

Fig. 2. Myotube area of BSC on days 3, 4 and 7 in Hanwoo SM and LD tissues
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Fig. 3. Myotube area of BSC on days 3, 4 and 7 in Hanwoo muscle tissues
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Hoechst MLC Merged
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4 Dray
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Fig. 4. Immunohistochemistry of BSC during differentiation in Hanwoo Longissimus dorsi tissue on
days 1, 2, 4, and 7
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Fig. 5. Immunohistochemistry of BSC during differentiation in Hanwoo Semimembranosus tissue on
days 1, 2, 4, and 7
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4. RNA sequencing

Reference genome (Bos taurus UMD3.1)&
7l9ro 2 SAlak AR Rl 29/AIES] RNA
sequencing dataS FASTQCE 0]85}0] Properly
paired gene qualityS =91 31 o, 68~84%
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AZ0]l MY E &0IsH, Longissimus dorsi (LD)
9} Semimembranosus muscle (SM)O.2 15
At 22)a #8bR= 0]99] Day point, 3
g A Q1A (3, 4, 5= hFsio
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Table 1. Summary of trascriptomic number of genes expressed by days

LD' SM*
Item
1Day 2Day 4Day TDay 1Day 2Day 4Day 7Day
Sample 15542 15674 15745 15788 15694 15764 15857 16049
numbers

"' LD : Longissimus dorsi

2 o
SM : Semimembranosus muscle
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