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Identification of genes regulating meat color in Laiwu pigs
based on WGCNA
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Abstract To screen for key candidate genes that affect the color of pork in Laiwu pigs, this study utilized
transcriptome data from Laiwu pigs and identified key genes affecting pork color using weighted gene co

-expression network analysis (WGCNA). The color of the meat, including L, a, and b, was measured at 45
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m and 24 h postmortem for a total of 33 Laiwu pigs. RNA sequencing was conducted on the longissimus
dorsi muscles of these pigs. Based on the transcriptome data and phenotype data, WGCNA analysis was
conducted using the WGCNA package of R. After removing two outlier samples, 31 samples were used to
construct a gene co-expression network for the identification of target modules and key genes. The results
showed that: 1) Through WGCNA analysis, a total of 20 co-expression modules were identified. Among
these modules, Floral white, Dark green, Pink, and Orangered 4 demonstrated significant correlations with
two or more meat color traits, with a Icorrelation coefficientl =0. 35 and a significance P value <<0.01. 2)
Functional enrichment analysis revealed that genes within the target module were significantly enriched in
GO terms and pathways related to mitochondrial structure and function, protein modification, fat deposition
and metabolism, muscle structure and function, etc. 3) Identification of key genes in the target module
involved applying an absolute correlation coefficient greater than 0.85 between gene expression and
module eigengene, as well as an absolute correlation coefficient greater than 0. 3 between gene expression
and meat color traits for at least two traits. Subsequently, these genes were carried out protein-protein
interaction analysis. A total of eight candidate genes affecting meat color, including MYO9A, NDUFA13,
COX5B, MRPL12, RPL8, ROBO4, EGFL7, and CIDEC, were obtained from the four target modules. In
summary, this study identified four target modules and eight candidate genes regulating meat color in Laiwu

pigs through WGCNA, laying the foundation for exploring the molecular regulatory mechanisms of pig meat

color trait and making advancements in meat color improvement through breeding.

Keywords Laiwu pigs; meat color; RNA sequencing; WGCNA
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Table 1 Descriptive statistic for meat color traits of Laiwu pigs
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Meat color score Average Standard deviation Max Min Variable coefficient
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a 15.72 2.41 20.19 11.25 15.33

b, 8.94 1.10 11. 31 6.73 12.35
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Correlation analysis between modules eigengene and meat color traits.
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Fig. 3 Heatmaps of the module-trait relationships between detected modules and meat color traits
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Fig. 4 Target module genes significantly enriched in the meat color-related GO terms
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Table 2 Key genes of the target module
FEH T JE A MM| IGS] Degree {H
Gene Module L, a b, Ly, a5, b, Degree

MYO9A Floral white 0. 88 0.55 0. 37 0.59 0.52 0.07 0.26 2
NDUFA13 0.87 0.34 0.02 0.46 0. 36 0. 00 0.03 21
COX5B 0. 90 0.41 0.05 0.52 0. 38 0.01 0.09 18

Dark green
MRPL12 0.94 0.49 0.11 0.51 0. 35 0.12 0.15 18
RPLS 0. 90 0.34 0.03 0. 40 0.31 0.04 0.05 16
ROBO4 0. 86 0.36 0.01 0.64 0. 60 0.13 0.13 6

Pink
EGFL7 0.93 0.58 0.20 0. 60 0.52 0. 10 0.09 3
CIDEC Orangered 4 0. 85 0.42 0.43 0.29 0.10 0.52 0.31 5
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