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INTRODUCTION GWAS

Fish is a vital source of high-quality protein and fatty acids, with
its nutritional composition determining nutritional value, and
economic worth. Megalobrama amblycephala (blunt snout
bream), an important freshwater aquaculture species in China,
plays a key role in the freshwater aquaculture. However, the
genetic mechanisms regulating its muscle nutritional traits
remain unclear, and targeted breeding for quality improvement
is slow. This study used 244 blunt snout bream, integrating S0K
SNP array genotyping and dorsal muscle transcriptomics. It
conducted GWAS for 6 nutritional traits, analyzed differential
gene expression, and aimed to identify candidate genes,
providing molecular markers for high-quality breeding.

MATERIALS AND METHODS
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Nutritional composition detection and statistical
analysis were performed on the dorsal muscles of 244
M. amblycephala. Statistical tests showed that six

CONCLUSION

traits: Moisture, crude protein (CP), crude fat (CF),
polyunsaturated fatty acids (PUFA), DHA+EPA, and
branched-chain amino acids (BCAA)-all had a
near-normal distribution.

The number of SNPs within 0.1Mb wind ize
I

SNP genotyping was conducted using 50K array and
transcriptome sequencing data and a total of 5,239,984
SNPs were obtained from a population of 244
M.amblycephala individuals, with uniform distribution
across chromosomes.

This study explored the genetic basis of muscle nutritional traits in M.
amblycephala and addressed gaps in targeted nutritional quality selection.
Using a 244-individual population, GWAS was conducted on 6 traits (moisture,
CP, CF, PUFA, DHA+EPA, BCAA), identifying 4, 4, 4, 8, 11, 8 significant
SNPs respectlvely Transcrlptomlc integration and genotype-specific
expression analysis revealed 133 highly differentially expressed genes. Core
candidates were inferred: hicl (Moisture), eef2k (CP), fosi2 (CF),
ndufs4/slic25a5 (DHA+EPA), slc25a44a (PUFA), psmc5 (BCAA). These
findings enhance understanding of M. amblycephala nutritional trait genetics
and provide markers and genes for meat quality breeding. Future work may
validate genes and expand populations.
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