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70

(2) (2) (3) (4) (2) (5) (2)(6)

112 9 12 112 12 20

heat shock proteins, HSPs

70 heat shock 70 protein, HSP70

HSP70 C667G

 polymerase chain reaction-single strand conformation polymorphism, PCR-SSCP
TM 2

HSP70 single nucleotide polymorphism, SNP

2 HSP70 AA AB BB 100% P < 0.01 2

KASPTM HSP70

A 0.40 0.35 0.04 HSP70

HSP70

heat shock proteins HSPs HSPs

HSPs

Tang et al., 2011; Balakrishnan et al., 2023 HSPs

Gething and Sambrook, 1992 70 heat shock 70 protein, 

HSP70 HSPs Liew et al. 2003 2

38 ± 1°C 80 192  Cobb HSP70 infectious 

bursal disease, IBD HSP70  Bursal Histological 

Score  r = -0.33, P = 0.0008 HSP70

Yu et al. 2008 0 2 3 5 10 22 ± 1° C 37 ± 1° C

100 Arbor Acres HSP60 HSP70 HSP90 mRNA 2

HSP60 HSP70 HSP90 mRNA 3 HSPs

Gabriel et al. 2002 41° C 44° C HSP70 mRNA

44 HSP70 mRNA 37.5° C 15

2005 National Center for Biotechnology Information, NCBI

HSP70 GenBank J02579 polymerase chain reaction-single 

strand conformation polymorphism, PCR-SSCP HSP70 SNPs 84 48
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104 99 L7 174 L9 155 L11 162

L12 826 HSP70 L7 L9 L11

L12 HSP70 A 0.03 0.09 0.37 0.93 0.59 0.62 0.63

HSP70 A P < 0.001) Tamzil et 

al. 2013a PCR-SSCP Ayam Kampong Arabic 3 HSP70 GenBank 

J02579 Ayam Kampong HSP70 AA AB AC CC AD DD BC )

Arabic HSP70 AA AB AC CC AD BC HSP70 DD

HSP70 Tamzil et 

al., 2013b

PCR-SSCP single nucleotide polymorphism, SNP

DNA SNP DNA

6 

 7  Konstantinos et al., 2008

KASPTM LGC Laboratory of the Government Chemist, LGC, UK  SNP 

5' FAM/HEX-labelled 3'
primer mix quancher master mix SNP 

PCR PCR Real-time PCR PCR

Semagn et al., 2013

Nair et al., 2015) Rasheed et al., 2016 Shi et al., 2015 Zhang 

et al., 2020 2022a 2022b  Liu et al., 2020

KASPTM 70

KASPTM

HSP70

 IACUC

110-38

I.   

15 120 4 120 13 120

360

II.  DNA

0.5 1.0 mL EDTA-K3 VACUETTE® TUBE, 

Greiner Bio-One GmbH, Austria DNA gDNA gDNA

EasyPure Genomic DNA mini Kit, TransGen Biotech, Beijing gDNA T.E. 

Tris-EDTA gDNA

OD 260/280 ratios 1.8 2.0 gDNA 100 150 ng/ L PCR

Semagn et al., 2013

. HSP70 PCR-SSCP

2005 HSP70 PCR-SSCP

5'-TTTGATGCCAAGCGTCTCAT-3' 5'- ATCTCCTCTGGGAAG AAGGT-3' PCR  

94 , 5  94 , 40 62 , 30  72 , 30 35 72 , 5

PCR GenePhor GenePhor Electrophoresis Unit from GE Healthcare, Amersham Pharmacia 

Biotech, Sweden SSCP  5 L PCR  5 L denaturing buffer 

 95 , 12  PCR 6 L  GeneGel Excel 12.5/24 

Kit polyacrylamide gel T: 12.5%, C: 2% 600V, 25 mA, 15W, 15  120

70
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GeneStain Automated Gel Stainer Amersham Pharmacia Biotech, Sweden 30

.  HSP70 KASPTM

NCBI HSP70 GenBank J02579 Ensembl https://www.ensembl.org Red Jungle 

fowl GRCg6a 5:53,059,707 - 5:53,060,326 KASPTM A

guanine 5'- CAGACATGAAGCACTGGCCG-3' FAM B cytosine 5'- 
CAGACATGAAGCACTGGCCC-3' HEX 5'- TGAGCACCATAGAGCTGATC-3'

KASPTM

KASPTM DNA 50 ~ 100 ng/ L 1.5 L 2X master mix FRET cassettes ROX ™ passive 

reference dye Taq MgCl2 5 L ddH2O 3.3 L assay mix FAM ™

HEXTM FRET cassettes 0.2 L 10 L KASPTM A

95 15 B 10 95 20 66 60 60 0.6 C 26

95 20 55 60 StepOne Software v2.3

V.  HSP70

NCBI HSP70 GenBank J02579 Ensembl https://www.ensembl.org Red Jungle fowl 

GRCg6a 5:53,059,707 - 5:53,060,326 5'-TGCGAGC GAGCAAGTGACT G -3'
5'- TCCAAGCCATAGGCAA TAGCAG -3' Applied Biosystems 3500 xL Genetic 

PCR-SSCP HSP70 PCR

155 bp SSCP

AA AB BB 1

Lane 1 – 3, 6, 8 : AB genotype. 
Lane 4 – 5, 10 : AA genotype. 
Lane 7, 9 : BB genotype. 

8 6 3 

B 

A 

double strand 

single strand { 

1 7 5 4 2 9 10

1. PCR-SSCP HSP70-C667G

Fig. 1. Genotyping result of HSP70-C667G by PCR-SSCP.

KASPTM HSP70-C667G PCR 119 bp

2 KASPTM X HEX HSP70-

BB Y FAM HSP70-AA FAM/HEX

HSP70-AB
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KASPTM NCBI HSP70 GenBank 

J02579 PCR 619 bp

Ensembl https://www.ensembl.org Red Jungle fowl GRCg6a 5:53,059,707 - 5:53,060,326

AA HSP70-667 G guanine 3A PCR 330-339 bp DNA

TGGCCGTTCC BB HSP70-667 C cytosine PCR 330-339 bp

DNA TGGCCCTTCC 3C

HEX signal

AB

AA

BB

2. KASPTM HSP70-C667G AA FAM BB

HEX AB FAM/HEX

Fig. 2. Genotyping cluster plots of HSP70-C667G TM) assay. The genotyped 

samples marked blue are AA homozygotes; those marked red are BB homozygotes; those marked green are AB

heterozygous. Black is the control.

667 C/G 667 C667 G

A B C

3.  HSP70-C667G  (A) AA (HSP70-667G) (B) AB (HSP70-667C/G)  (C) BB (HSP70-667C)

AA (HSP70- 667G), (B) AB (HSP70-667C/G), and (C) BB (HSP70-667C) homozygotes of 

2022a KASPTM PRLR SNP C617T

KASPTM PCR-SSCP KASPTM PCR-SSCP 1/3

DNA PRLR PP PR RR KASPTM PCR-SSCP DNA

100% Chang et al. 2021 KASPTM

A lactate dehydrogenase A, LDH-A) B mitochondrial cytochrome B, MTCYB

D4 dopamine receptor D4, DRD4 3 4 SNPs KASPTM PCR-RFLP

2 100% KASPTM 2.5

PCR-RFLP 7

KASPTM PCR-RFLP

70
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SNP

 HSP70 HSP70
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The establishment of a genotyping platform for the Heat 

Shock Protein 70 gene and analysis of genotypic distribution 

in Taiwan native chicken (1)

 Chia-Te Chu 2)   Yung-Yu Lai (2)  Hsueh-Chi Teng (3)   Tsung-Lin Liu (4)   Ming-Che Wu (2)

Hsiu-Luan Chang (5)   Der-Yuh Lin (2)(6)
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Abstract

The heat shock protein family (HSPs) is a critical biomarker for organisms responding to heat stress conditions. Under 

heat stress or other stressful environments, the heat shock 70 protein (HSP70) is an indispensable regulatory factor for 

maintaining the proper protein structure and mitigating tissue damage. The purpose of this study was to analyze the genotype 

frequency distribution of the HSP70 gene in Taiwan colored native chickens including red-feathered native chicken, black-

feathered native chicken and silkies. The single nucleotide polymorphism (SNP) genotypes of the chicken HSP70 gene were 

TM). The results illustrated 

that the HSP70 gene genotypes AA, AB, and BB

that these techniques can be interchangeably used. Furthermore, KASPTM can effectively reduce working time and economic 

expenditure. The allele A frequencies of HSP70 gene in red-feathered native chickens, black-feathered native chicken, and 

HSP70 gene on economic traits under heat 

stress conditions can be discovered based on the differences in the genotype frequency of the HSP70 gene in different chicken 

breeds in Taiwan.

Key Words: chicken, heat stress, HSPs, KASPTM
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