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Association analysis between SNPs in the 
5'-flanking region of the chicken GRP78 gene, 
thermotolerance parameters, and tissue 
mRNA expression 
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ABSTRACT. Glucose-regulated protein 78 (GRP78) is a molecular 
chaperone in the endoplasmic reticulum and can be induced by different 
kinds of environmental and physiological stress. Thus far, the role of the 
GRP78 gene in thermotolerance in chickens has not been investigated. 
In the present study, we detected sequence variations in the 5ꞌ-flanking 
region of the GRP78 gene and evaluated several thermotolerance 
parameters, such as T3, corticosterone, H/L ratio, and levels of CD3+, 
CD4+, and CD8+ T cells, to further determine its associations at 35° 
and 15°C. The sequencing results revealed 10 SNPs in the 5'-flanking 
region of the GRP78 gene, and seven mutations were chosen for further 
genotyping in a White Recessive Rock (WRR) chicken population. The 
SNP C.-744C>G in WRR chickens was significantly correlated with 
heat tolerance parameters under both conditions; it may therefore exert 
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a potential hereditary effect on heat tolerance, and the genotype GG 
may be advantageous for thermotolerance. The heart, liver, brain, and 
leg muscle tissues of 8-day-old WRR chickens were sampled from heat 
stress groups, which were defined by exposure to 1, 2, 3, and 6 h of 
persistent thermal stress, and a control group, which was not exposed to 
thermal stress. Quantitative real-time polymerase chain reaction assay 
indicated that the mRNA expression level of the GRP78 gene increased 
gradually under heat stress, peaked at 3 h, and then decreased. We 
conclude that the mRNA expression of the GRP78 gene is time- and 
tissue-dependent.

Key words: GRP78 gene; Single-nucleotide polymorphism; Chicken; 
Heat stress; Quantitative real-time PCR


