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Amplification refractory mutation system PCR (ARMS-PCR) was designed to detect single
nucleotide polymorphism (SNP) in cross breed Wagyu thyroglobulin (TG5) gene. The C422T SNP has
been shown to be related to marbling phenotype. Other detection methods including PCR-Restriction
Fragment Length Polymorphism (PCR-RFLP) and DNA sequencing have high sensitivity. However, it is
relatively time-consuming, and high cost compared to ARMS-PCR. Therefore ARMS-PCR technique was
developed to reduce time and cost for SNPs detection. Genomic DNA extracted from follicles hair was
used as templates for PCR amplification. Three different genotypes were observed. The samples with
PCR products of 400 bp and 199 bp indicated homozygous (T/T), those with 400 bp and 275 bp products
indicated homozygous (C/C) and the ones with three products of 400 bp, 275 bp and 199 bp were
heterozygous (C/T). The SNP detection by ARMS-PCR was compared with the conventional method of
PCR-RELP. The results were found to be consistent. This work showed that the ARMS-PCR can be
successfully applied to the detection of 7G5 C422T SNP in cattle. The ARMS-PCR method is more

economical, easy to perform, and precise genotyping can be observed. Results from this study suggest
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that ARMS-PCR procedure is a useful technique for SNPs genotyping. ARMS-PCR to detect SNPs of other

meat quality associated gene will be further developed.
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Table 1 Sequences of primers used for PCR and ARMS-PCR ampilification of TG5 gene

Primer name

Primer sequences (5’-3’)

Forward outer
Reverse outer
Forward inner

Reverse inner

ATTGCTAGGAGGGAAGGAAGGAGCATGG
AATCTTGTGGAGGCTGTAGGGGAGCAGA
GGTTTGATCCCTGGGTTGGGAAGGTT

AGTGGGTAGCCATTCCCTTCTCCAGLGG

Underlines are nucleotide at the position -3 from the 3’ ends

them more specific for each allele.

(A)
Wild type J\nner Reverse Primer(G)
DNA (Callele) {mmmmn (EouEnRevEtse Primer
I
|

—_—

Inner Forward Primer(T
Outer Forward Primer m

1o o

of both forward inner and revers inner primers designed to make

(B)

Mutation type
DNA (T allele)

nner Reverse Primer(G)
I {ouEnReE:: Primer

]

]

§I
ﬁ?/

Outer Forward Primer Inner Farward Primer(T)

4

T/T c/T c/c
Homozygous Heterozygous = Homozygous
M Common fragment e —

C allele specific fragment

T allele specific fragment  c———— —— —————

Figure 1  Schematic summary of ARMS-PCR primer design different colors indicate different

primers participating in the PCR reaction. Green: outer primers; orange: inner C-allele-

specific primer; blue: inner T-allele-specific primer; (A) binding of primers for the

wildtype (C allele), (B) binding of primers for the T mutant allele Adaped from

Medrano and Oliveira (2014)
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Figure 2: Comparison of the ARMS-PCR and PCR-RFLP methods. (A) Genomic DNA was used for ARMS-

PCR method; (B) Estimating genotyping size of PCR-RFLP, for the three SNP genotypes, T/T,

C/T and C/C; (C) Genomic DNA was used for PCR-RFLP method M: 100 bp DNA ladder.
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