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The Korat chicken (KR), developed in Thailand, is a slow-growing breed
developed as an alternative breed for Thai chicken producers. The growing interest
in slow-growing chicken meat, due to its unique taste, distinct texture, health
benefits, and higher broiler welfare has led to higher market demand for KR.
Understanding the molecular mechanism regulating feed efficiency (FE) allows for
designing a suitable selection program and contributing to breeding more efficient
chicken for poultry production. Thus, the objective of our study was to investigate
the proteome differences and possible pathways associated with FE in male KR using
a labelfree quantitative proteomic approach. Seventy-five KR males were
individually evaluated for FE, and duodenum samples from 6 animals (3 high-FE and
3 low-FE chickens) were collected at 10 weeks of age for differential abundant
proteins (DAPs), protein-protein interaction networks, functional enrichment, and
pathway analysis. We found 40 DAPs significantly associated with FE pathways,
including glycolysis/ sluconeogenesis, peroxisome, oxidative phosphorylation, tight
junction, and cysteine and methionine metabolism. Thus, the variations in observed
DAPs or genes related to DAPs could be interesting biomarker candidates for
selection for higher feed utilization efficiency in chickens.

Although improving FE can be achieved through genetic selection, the impact
of selection for FE on meat characteristics is largely unknown. Thus, the investigation
insight into the molecular mechanism underlying FE and meat characteristics traits is
required. In our second study, therefore, we used weighted gene co-expression
network analysis (WGCNA) to identify the key protein modules and pathways in the
thigh muscle. The results revealed that the same proteins contained in the turquoise
module significantly correlated both FE and thigh meat characteristics and mostly

enriched in the pathways including glycolysis/gluconeogenesis, metabolic pathway,



carbon metabolism, biosynthesis of amino acids, pyruvate metabolism, and protein
processing in the endoplasmic reticulum. However, the correlation was unfavorable;
improving FE may result in a decrease in meat quality as a result from reduced water
holding capacity, increased inosine content, amide |, and CH-bending through the
alteration of these identified pathways. In addition, the 10 hub proteins of the
significant module including TNNT1, TNNT3, TNNI2, TNNC2, MYLPF, MYH10, GADPH,
PGK1, LDHA, and GPI were identified. Given that the same proteins and pathways are
present in FE and meat characteristics, but in opposite directions, selection practices
for KR should take into account both trait groups simultaneously to maintain the

high quality of KR meat while improving FE.
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