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Exploration of the genes to assess meat characteristics using skeletal

muscle myoblasts from meat-type chickens
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Skeletal muscle tissues of broiler chickens rapidly develop and grow compared with those
of layer chickens. Myoblasts which are myogenic progenitor cells play central roles during
muscle development and growth, suggesting that the cell characteristics of broiler myoblasts
are critically important for meat production. Thus identification of the genes which are
specifically expressed in broiler myoblasts will be useful as genetical markers for selective
breeding, improving feed efficiency, and quality evaluation of the meat. In this study, we
compared cell growth, myogenic differentiation, and gene expression of the primary-cultured
myoblasts between UK Chunky (UKC) as broiler chicken and White Leghorn (WL) as layer
chicken. In growth medium, the numbers of UKC myoblasts were significantly larger than WL
myoblasts after 48 h of culture. And the ratio of proliferating EdU-positive cells were
significantly higher in UKC myoblasts than WL myoblasts. In differentiation medium, the ratio
of myosin heavy chain-positive myocytes and myotubes were significantly higher in UKC
myoblasts than WL myoblasts. These results clearly indicated that UKC myoblasts possess
remarkable capabilities of cell proliferation and myogenic differentiation compared with WL
myoblasts. It suggets taht such cell characteristics of UKC myoblasts actively contribute to the
well-developed skeletal muscle of broiler chickens. To explore the genes specifically expressed
in broiler myoblasts, comprehensive gene expression patterns of UKC and WL myoblasts at
day 0, 1, and 2 in differentiating conditioin were analyzed by RNA sequencing. We successfully
identified the genes differentially expressed between UKC and WL myoblasts; 640 genes at day
0, 608 genes at day 1,677 genes at day 2. Notably, expression patterns of 336 genes were
consistently different throughout differentiation process. Functional analyses of these gene
products will elucidate the mechanism how broiler myoblasts actively proliferate and

differentiate.
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2.3 RT-PCR
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Fig. 1

Number of UKC and WL myoblasts cultured in growth
medium. Graphs represent mean =SD. *p<0.05, **p<
001. n= 3.
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Fig. 2

Ratio of EdU-positive UKC and WL myoblasts cultured
in growth medium. Graphs represent mean * SD. *p <
005. 2= 4.
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Ratio of MHC-positive myocytes (left panel) and fused myotubes
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(right panel) derived from UKC

and WL myoblasts at day 0, 1, and 2 in differentiation medium. Graphs represent mean +SD. *»<<0.05.
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Total RNAs from myoblasts and spleen of UKC and WL chickens were
subjected to RT-PCR to amplify ¢cDNAs of TLR genes. PCR products were
then subjected to agarose gel electrophoresis.
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UKC vs WL, day 2 (677 genes)

UKC vs WL, day O EI
(640 genes) v

UKC vs WL, day 1
(608 genes)

Fig. 5

Venn diagram of the number of the genes differentially
expressed between UKC and WL myoblasts at day 0, 1,
and 2 in differentiation condition. The genes was defined
as ; fold change>2, p<0.05, = 3.
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