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Transcriptome, proteome and metabolome analysis provide insights on fat M
deposition and meat quality in pig

\ A A A A
—
ARTICLE INFO
Keywords: Intramuscular fat (IMF) content, which is an important determinant of meat quality characteristics such as
Y E IMF content tenderness, juiciness and flavor, has long been a research hotspot. Chinese local pig breeds are famous for their
Meat quality excellent meat quality which is mainly reflected in the high IMF content, strong hydraulic system and et al.
[— ] ~ :"‘“““’“ However, there are few analysis of meat quality by omics methods. In our study, we identified 12 different fatty
& acids, 6 different amino acids, 1,262 differentially expression genes (DEGs), 140 differentially abundant proteins
7!l|\ % I‘ i nn JJ\

Taiyong Yu ', Xuekai Tian', Dong Li', Yulin He, Peiyu Yang, Ye Cheng, Xin Zhao,
Jingchun Sun, Gongshe Yang

Key Laboratory of Animal Genetics, Breeding and Reproduction of Shaanxi Province, Laboratory of Animal Fat Deposition and Muscle Development, College of Animal
Science and Technology, Northwest A&F University, Yangling 712100, Shaanxi, China

ABSTRACT

>.
1IN
1]

(DAPs) and 169 differentially accumulated metabolites (DAMSs) (p < 0.05) with metabolome, transcriptome, and
proteome. It has been found that DEGs, DAPs and DAMs were enriched in the Wnt signaling pathway, PI3K-Akt
signaling pathway, Rapl signaling pathway, and Ras signaling pathway which were related to meat quality.
Moreover, our Weighted genes co-expression network construction (WGCNA) showed RapGEFI was the key gene
related to IMF content and the RT-qPCR analysis was used to perform validation of the significant genes. In

A FFFR, AR E M
Tﬁ.rﬁléo o) HTJ.’
REFARILNXIRE.

St 1 ‘ '
I ‘ summary, our study provided both fundamental data and new insights to further uncover the secret of pig IM‘F
content.
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ER
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1. Introduction

‘With the growing global demand for meat in recent years, the quality
of meat has become an important factor affecting consumers’ choice.
Meat quality is a complex trait influenced by many physicochemical
characteristics, such as pH, tenderness, meat color, intramuscular fat
(IMF) content, fatty acid composition and sensory quality (Li & Zhang,
2022) The content of IMF, as the important characteristic, determines
the antioxidant properties, tenderness, flavor, juicdness and accept-
ability (Wood et al., 2008). However, to increase lean meat percentage
and growth efficiency is the main target of breeding strategies in
cosmopolitan pig breeds, which has resulted in a reduction of IMF
content and compromise of meat quality (Poklukar et al., 2020; Rubin
et al, 2012). Therefore, to increase IMF content could be an effective
way of improving meat quality of pigs.

The fat deposition of pigs is a complex quantitative trait, which is
regulated by genetic, environmental and nutritional factors (Li, Lei
et al, 2022). Different pig breeds have a larger difference in traits

* Corresponding author.
E-mail address: gsyang999@hotmail.com (G. Yang).
! These authors contribute equally.

https://doi.org/10.1016/]. foodres 2023.112550

(Rubin et al., 2012). The commonly used commercial lean breeds, such
as Large White (LW) pig and Duroc (DU) pig, have been strongly selected
for skeletal muscle-related traits, including lean meat mass, daily gain,
and feed conversion ratio. In contrast, local Chinese pig breeds such as
Bamei (BM) pig and Qinling Black (QLB) pig, perform relatively poorly
on these traits, but have higher IMF content and meat quality (Chen
etal, 2017; Huang etal., 2018). However, the molecular mechanism of
differences in fat deposition and meat quality between Chinese local pig
breeds and commercial lean breeds remains unclear.

Recently, with the development of high-throughput sequencing
technology, the integration of transcriptome and proteome technologies
has become an important means and routine to analyze the molecular
mechanism of agricultural complex traits in farm animals (Xing et al,,
2016). In our study, we measured IMF content and meat quality between
QLB pigs and LW pigs, and used transcriptome, metabolomics and
proteome technologies to identify key gens, DEGs, DEPs and DEMs
potentially involved in muscle fat deposition and meat quality, facili-
tating our understanding of IMF content differences between different

Received 16 November 2022; Received in revised form 19 January 2023; Accepted 29 January 2023
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