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Abstract: The aim of this study was to delve into the molecular basis of porcine muscle development. Based on the previous ubiquitination
proteomics sequencing (4D-label ubiquitination sequencing) , the post—translational modifications of leg muscle samples from Duroc pigs and
Tibetan pigs were detected, and the differential genes encoding the ubiquitinated substrate protein — zinc finger C3HI - type protein
(ZFC3H1) in the skeletal muscles of the two pig breeds were analyzed. Then, the protein sequence of ZFC3H1 was queried using UniPort,
GeneCards and Ensembl databases for bioinformatics analysis. Next, PLAAC and PONDR were used to predict the phase separation ability.
Finally, ISwine and PigGTEx were utilized to count the quantitative relationship between QTLs related to fat and meat production traits. The
results showed that ZFC3H1 was a hydrophilic protein, containing 411 phosphorylation sites and 14 glycosylation sites, with no signal peptide

or transmembrane region, and it was mainly distributed in the nucleus. The secondary structure prediction results indicated that o—helix,
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random coil, and extended chain account for 37. 16%, 62.33%, and 0. 51%, respectively; which was consistent with the tertiary structure
prediction. ZFC3HI interacted with proteins such as icrotubule—associated protein TREX complex subunit ( MTREX) , peptidylprolyl cis—
trans isomerase N1 domain—containing protein ( PNISR) , zinc finger CCHC domain—containing protein 7 (ZCCHC7) , cytochrome ¢ oxidase
assembly factor (CMC1) , and polyadenylate—binding protein nuclear 1 (PABPN1). The phylogenetic tree showed that this gene had the clo-
sest genetic relationship with the African wild boar, with a homology of 99. 8%. The phase separation ability prediction and QTLs statistics
showed that the protein structure of ZFC3H1 contained prion—like protein sequences and 9 intrinsically disordered regions (IDRs). Mean-
while, this gene contained 10 valuable expression quantitative trait loci (eQTLs), and there were 218 long non-coding RNA expression
quantitative trait loci (IncQTLs) near the gene. It was successfully proven here that the effector ZFC3H1 was able to form biological conden-

sates and to drive liquid-liquid phase separation so as to regulate skeletal muscle proliferation.
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