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Table 4: Oligonucleotide primers, amplicon sizes and corresponding annealing temperatures of each SNP
Gene SNPs Primer name Sequence (5'-3') Length of product (bp) Annealing temp (°C)
PDZK1 T deletion PDZK1-T del CAC ATG CAC GAG GGT ATC TC 889 56

GGC TGC TGG AAA GGT TGG T
G>T PDZK1-ND CAT CTC GAC ACA GTT C

G TGG AG
Underlined letters are the mutation points

Fig. 1: Polymorphism patterns of 4 SNPs. Polymorphisms
of PCR fragments for: a) SNP T deletion; b) G>T;
c) 10 C>T and d) 54 C>T. The genotypes are
shown at the top of the lanes. Lane M refers to
100 bp plus DNA Ladder (Fermentas, USA)

because of the homology of obtained sequences with the
sequences within genes (intron 3 for PDZK1 and intron 1
for SCN8A).

SNPs identification: SNP identification of the PDZK1 and
SCN8A genes showed four polymorphisms. Details of all
SNPs are shown in Table 3. Two SNPs were identified in
intron 3 of the PDZK1 gene.

We found that DNA fragments A3 (appeared in the
mastitis-resistant group) and A8 (found in the mastitis-
susceptible group) were complementary to each other.
Two SNPs were also detected in the SCN8A gene in
intron 1. To study polymorphisms and association
analysis for those SNPs, PCR-RFLP and ASPA were
selected for genotyping.

Polymorphisms of PDZK1 and SCN8A genes:
Genotyping was performed by PCR-RFLP for SNP T
deletion in the PDZK1 gene. Digestion of PCR products
with  DdeI  restriction  enzyme  resulted  in  fragments  of

Table 5: Distribution of genotypic and allelic frequencies in each SNP
Genotypic frequency Allelic frequency
--------------------------------- ---------------------

Gene SNPs GG GT TT G T
PDZK1 T deletion 0.00 1.00 0.00 0.50 0.50

G>T 0.38 0.29 0.33 0.53 0.47
CC CT TT C T

SCN8A 10 C>T 0.29 0.40 0.31 0.49 0.51
54 C>T 0.19 0.20 0.61 0.29 0.71

Table 6: Association analysis between SNPs and mastitis traits
Chi-square test
--------------------------------------- General linear

Gene SNP Comparison I Comparison II      model
PDZK1 G>T 0.774 0.026* 0.545
SCN8A 10 C>T 0.493 0.286 0.293

54 C>T 0.000** 0.000** 0.004**
*p<0.05 and **p<0.01

889 bp for the T allele and 712 and 177 bp for the T
deletion allele (-). Genotyping of SNP G>T of the PDZK1
gene and 10 C>T and 54 C>T of the SCN8A gene were
carried out by ASPA. Primer pairs for each allele are
shown in Table 4. Only a heterozygous genotypic pattern
(T/-) was produced as the result of DdeI restriction. Three
bands could be distinguished on the gel which were the
products of two alleles (T and (-) allele). For ASPA
genotyping, three genotypic patterns were produced in
SNP G>T of the PDZK1 gene and SNP 10 C>T and 54 C>T
of the SCN8A gene which were the products of two alleles
(G and T or C and T). The resulting electrophoretic
patterns are shown in Fig. 1. Genotypic and allelic
frequencies are shown in Table 5.

Association  analysis:  The  results  of  association
analysis among mastitis groups by P -test are shown in2

Table 6. SNP 54 C>T was associated with mastitis (p<0.01)
in both comparisons I and II. Moreover, SNP G>T of the
PDZK1 gene was associated with mastitis (p<0.05) in
comparison II. The SNP T deletion of the PDZK1 gene
was not included in these analyses because of its
genotypic frequency. When analyzed using GLM
procedure for subclinical mastitis, SNP 10 C>T and 54 C>T








