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Effect of castration on nicotinic acid and nicotinamide metabolic pathways
in the longest dorsal muscle of black goats revealed

by combined multi-omics analysis
ZOU Keyu' ,ZHANG Nanchi', CHEN Jingyun' ,MENG Defei' , WEI Yong’,

Pingcuo’ , WANG Li' ,Emu Quzhe’
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Southwest Minzu University , Chengdu 610041, China;2. Sichuan Animal Sciences Academy,Chengdu 610066, China;
3.Tsogen County Jumbo Goat Breeding and Expansion Breeding Farm, Ali Prefecture 859300, China)

Abstract : This study aimed to investigate the effects of castration on the nicotinic acid and nicotinamide metabolic pathways in
the longissimus dorsi muscle of black goats and their underlying mechanisms using integrated multi-omics analysis.Normal male
black goats were randomly selected as the control group and depopulated male black goats as the depopulated group.Longissimus
dorsi muscle samples were collected and subjected to transcriptomic, metabolomic,and lipidomic profiling. Enrichment analysis,

interaction network construction, and visualization were performed to identify key metabolic pathways, differentially expressed
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genes , and metabolites. Transcriptomic analysis revealed that castration significantly activated the nicotinic acid and nicotinamide

metabolic pathways( P<0. 05) ,with upregulation of the key gene ENPP1 and downregulation of NNT,SIRT5 ,and NMNAT3( P<

0. 05). Metabolomic data further demonstrated significant alterations in lipid metabolites ,such as phosphatidylcholine (PC) and

triglycerides (TG ) ,in the castrated group( P<0. 05) .Differential metabolites were predominantly enriched in glycerophospholip-

id metabolism and fatty acid biosynthesis pathways. Integrated analysis uncovered significant correlations among the genes EN-

PP1,NNT,SIRTS , and NMNAT3,lipid metabolites, and associated metabolic pathways, indicating that the nicotinic acid and

nicotinamide metabolic pathways influence meat quality by regulating lipid metabolism and muscle fiber type composition.In this

study, the correlation of niacin and nicotinamide metabolic pathways with key genes and metabolites was analyzed jointly using

multi-omics , and the molecular mechanism by which depsipotency affects lipid metabolic pathways and myofibrillar type transfor-

mation through this pathway was elucidated.This provided theoretical basis and scientific information for goat quality meat pro-

duction.

Keywords : black goat ; castrate ; multi-omics ; nicotinic acid ; nicotinamide ; metabolic pathway
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