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The objective of this study was to study the global mechanism and
consequently related to carnosine synthesis using a proteomic approach in Korat
chickens (KRCs). Thus, in this study, amino acids which are substrates of carnosine
synthesis were used to activate different carnosine syntheses in the chicken meat.
The 3-week-old female KRC were used in this study, and they were randomly
allocated to 4 different diets: control (5 replicates per group/20 chickens per
replicate), dietary supplementations 0.5% L-histidine, 1% B-alanine and 0.5% L-
histidine+1% B-alanine. Each treatment included 5 replicates of 20 chicken per pen.
The growth performances were measured at 3-6 weeks and 6-10 weeks of ages. At
the 10 weeks of age, 5 chickens per replicate were slaughtered and breast meat were
collected to measure meat quality. At the same time, 2 chickens per replicate were
slaughtered and breast meat were collected to measure carnosine content, anserine
content, thiobarbituric acid reactive substances (TBARS), biochemichal compound
and proteomic profile.

The results showed that KRCs chickens synthesized more carnosine when they
were supplemented with the substrates of carnosine synthesis and the highest
carnosine content existed in the group which were supplemented with L-histidine
and B-alanine together (P<0.05), but these did not have any effect on anserine
synthesis (P>0.05). Moreover, an increase of carnosine showed no significant
difference in growth performance (P>0.05). Principal component analysis (PCA)
analysis revealed that the increase of carnosine was related to a gradual decline in
PHas min With an increase in a-helix and decreasing drip loss, cooking loss, shear force,
TBARS, and B-sheet. However, supplementation with only B-alanine or L-histidine

was related to increased content of B-sheets, B-turns, and aliphatic bending groups



and decreased content of a-helix groups, which may negatively affect meat
charesterictics.

Regarding the study of proteomics profiles, the meat in the group which was
supplemented with B-alanine+L-histidine was selected to represent the high-
carnosine content group compared with a control group that represented the low-
carnosine content group. The result found that among 152 proteins listed in the
common proteins, 6 proteins namely HSPA8, MYOM2, FABP3, LUM, H4-VIIl, and
HSPA2, were highly expressed in the high carnosine group (HC) and 2 proteins namely
titin isoform Ch12 and connectin, were highly expressed in low carnosine (LC) group
(P<0.05). From function enrichment, Kyoto Encyclopedia of Genes and Genomes
pathway and protein—protein network analyses found that HSPA2, HSPA8, PDIA6, and
ERP29 which was enriched in protein processing in the endoplasmic reticulum
pathway are associated with carnosine synthesis in Pectoralis major muscle of the
slow-growing KRC. Moreover, carnosine is mainly involved in stimulating Titin isoform
Ch12 (TTN), Connectin, and M-protein (MYOM2) expressions for maintaing
homeostasis and to regulate stress in skeletal and cardiac muscle cells that finally
resulted in the desired meat characteristics and health. This result is consistent with
the PCA result which found that carnosine content was positively loading correlated
with LUM, FABP3, HSPA8, HSPA2, MYOM2, B-turn, a-helix, and pHgs min, and negative
loading correlation with TTN, Connectin, B-sheet, drip loss, cooking loss, shear force,
and TBARS.

From this study it can be concluded that higher carnosine synthesis may occur
when cells need to recover homeostasis, leading to improved muscle function with
no adverse effects on health or meat characteristics. Thus, these findings provide the
confidence to step forward for genetic improvement to enhance the ability of

carnosine synthesis without adverse impact on the molecular function in chickens.
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