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Abstract

The objective of this study was to identify the novel single nucleotide
polymorphisms (SNPs) on porcine ferritin heavy chain (FTH) and follicle stimulating
hormone p subunit (FSHp) genes. Moreover, association of these genes with litter size
traits was analyzed in commercial pigs. A total of 1,155 Large White x Landrace
crossbred sows were bled and DNA was extracted. The litter size traits were recorded,
including total number of piglets born (TNB), number of piglets born alive (NBA),
number of piglets stillbirth (SB) and number of piglets mummified (MM). For FTH gene,
the PCR primers were designed throughout the porcine FTH. PCR products were analyzed
and screened for SNPs by using polymerase chain reaction — single strand conformation
polymorphism (PCR-SSCP). Consequently, differentially heteroduplex shift was cloned
and sequenced. The SNPs of porcine FSHf was screened within known sequences of
express sequenced tags (ESTs) in public domain of the GenBank database. The results

indicated that three polymorphic sites were found in porcine FTH gene, consisting of



€.596C>T, c.643A>G and c.699T>C. These polymorphic sites were detected with
restriction enzyme by PCR-RFLP technique, BsuRI-c.596C>T-FTH, Hin61-c.643A>G-
FTH and Mspl-c.699T>C-FTH. Only the polymorphism of Mspl-c.699T>C-FTH was
found to be segregated in this crossbred pig population. Additionally, a polymorphic site at
position ¢.677T>C was also found in this population. A total of 6 different genotypes for
the SNPs of Mspl-FTH at nucleotide position Mspl-c.677T>C and Mspl-c.699T>C were
observed. The unfavorable TCTC haplotype was significantly associated with increased
SB. For FSHp gene, the primer was designed to amplify the novel in silico BsuRI-
€.930A>G-FSHp fragment which was confirmed by PCR-RFLP and nucleotide sequencing
then genotyping. The favorable homozygous G/G allele was highly significant that is
higher than A/G allele in terms of TNB and NBA. Combination analysis of F'SH and FTH
genes revealed 2 antagonist combinations in the Large White x Landrace commercial
sows: the GG/CCCC combination on the FSH and FTH markers was significantly
associated with high litter traits and the GG/TTTT combination was adversely associated
with the population level. The study concluded that the BsuRI-c.930A>G-FSHp, the
haplotype of Mspl-c.677T>C-FTH and Mspl-c.699T>C-FTH, and its combinations may be

used as a tool for marker-assisted selection in a breeding program.
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