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Analysis of the genetic effects of CAPN1 gene 
polymorphisms on chicken meat tenderness
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ABSTRACT. The micromolar calcium-activated neutral protease gene 
(CAPN1) is a physiological candidate gene for meat tenderness. Four 
previously identified single nucleotide polymorphism (SNP) markers 
located within the CAPN1 gene were evaluated for their associations 
with variation in the meat tenderness of a Chinese indigenous 
chicken breed, a higher meat quality breed (i.e., Qingyuan partridge 
chicken), and the commercial Recessive White chicken breed. Warner-
Bratzler shear force measurements were used to determine tenderness 
phenotypes for all animals; intramuscular fat (IMF) content and rate 
of water loss in the breast muscles were also measured. Genotyping 
was performed by the polymerase chain reaction-ligase detection 
reaction method. Polymorphisms were identified for all markers, except 
CAPN1 2546. The frequency of allele T was zero, and allele C was 
fixed for CAPN1 2546 in the studied populations. The SNP CAPN1 
3535 in the CAPN1 gene was significantly associated with tenderness 
and other meat quality traits, where animals inheriting the AA genotype 
had smaller shear force values, lower water loss rates, and higher IMF 
contents. Moreover, H1 (AAA) was the most advantageous haplotype 
for meat tenderness. The results of this study confirm some previously 
documented associations. Furthermore, novel associations have been 
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identified that, following validation in other populations, could be 
incorporated into breeding programs to improve meat quality.
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