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The Korat chicken (KR) has been developed to provide an alternative breed for
smallholder farmers in Thailand. The enrichment of carnosine in meat can distinguish
KR from other chicken breeds. Carnosine synthesis in chicken can be improved by
amino acids which are substrates of carnosine synthesis. However, there are few
studies of the genes and biological pathways of carnosine absorption and
transportation in slow-growing chickens. Therefore, this study aimed to investigate the
effect of enriched carnosine synthesis, obtained by the B—alanine and L-histidine
precursor supplementation, on changes in transcriptomic profiles, and the correlation
between metabolomic profiles and biochemical compounds in KR jejunum tissue.
Four hundred 21-day-old female KR chickens were divided into 4 experimental groups
(5 replicates per group/20 chickens per replicate): a control group (A), dietary
supplementation with 1.0% B—alanine (B), 0.5% L-histidine (C), and a mix of 1.0% B—
alanine and 0.5% L-histidine (D) group. At 70 days, ten randomly selected chickens
from each group were slaughtered and whole jejunum tissues were collected.

The metabolomic profiles of jejunum extraction were analyzed using 'H nuclear
magnetic resonance (NMR) spectroscopy. In total, 28 metabolites were identified.
Significant changes in the concentrations of these metabolites were detected between
the groups. Partial least squares discriminant analysis (PLS-DA) was able to distinguish
the metabolites between the experimental groups. Based on the metabolites, 34
potential metabolic pathways showed differentiation between groups and eight
pathways (with impact value higher than 0.05, P < 0.05, and FDR < 0.05) were affected
by metabolite content. Moreover, biochemical changes were monitored using
synchrotron radiation-based Fourier transform infrared (SR-FTIR) micro spectroscopy.

Supplementation of B—alanine alone in the diet increased B—sheets and decreased Q-



helix content and supplementation of L-histidine alone in the diet increased B—sheets
as well. Furthermore, the relationship between metabolite contents and biochemical
compounds were confirmed using principal component analysis (PCA). Results from PCA
indicated that group D was highly positively correlated to amide I, amide I, creatine,
tyrosine, valine, isoleucine, and aspartate. These findings can help to understand
relationships and patterns between the spectral and metabolic processes related to
carnosine synthesis.

Regarding the study of transcriptomic profiles, Owing to the meat in the group that
was supplemented with both carmosine synthesis precursors was selected to represent
the high-carnosine content group compared with a control group that represented the
low-carnosine content group. Whole jejunum samples of KR chicken from 5 control and
5 were fed diet supplemented with 1% B—atanine and 0.5% L-histidine group. The result
found that A total of 407 differentially expressed genes (P < 0.05, log, fold change > 2)
were identified, 272 that were down-regulated and 135 that were up-regulated in
supplementation of carnosine synthesis precursors, as compared with a control group.
The Gene Ontology (GO) analysis showed that a total of 87 GO terms were identified in
the jejunum (P < 0.05). According to the Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathway enrichment analysis, 6 pathways were significantly different (P < 0.05),
Neuroactive ligand-receptor interaction, PPAR signaling pathway, Linoleic acid metabolism,
MAPK signaling pathway, Calcium signaling pathway and Arachidonic acid metabolism.
The protein-protein interaction network was analyzed using STRING database. The six
genes related to Neuroactive ligand-receptor interaction pathway including KCND3,
OPRM1, CCK, GCG, TRH, and GABBRZ2 were performed in the gene expression pattern.
These results contribute to a better understanding of relationships and patterns
between the spectral and metabolic processes related to carnosine synthesis and reveal
the molecular marker for facilitating the development of selection programs for

improving carnosine synthesis in slow-growing chickens.
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