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Porcine Single Nucleotide Polymorphisms (SNPs) associated with lipid metabolism and obesity

BEEEIRAEEIZ X 2 2005 EE 0N LT
S EIZH 7800 F DFERKFHEZVMEIE L, FH 1000
FEULOT Y BPEESI LTS
EDOATIIENERELY 0% 2 LR T, BF 72X, AT Y RIZHART, TS DO il
FAEE T T~ D7 % WAHE A S EN B K
850 %t

WHKTFET A EOAEIRA MOHRRICIEBDT

HH AT
AR B 2 8

Kazuaki Tanaka

School of veterinary medicine Azabu University

Abstract. Growth and the energy metabolism are the most important traits for animal production. The beta 3-
adrenergic receptor (ADRB3) is a G protein-coupled receptor that is involved in regulating energy
homeostasis. We found an insertion/deletion polymorphism of a thymine in the Exon 2 of swine ADRB3. We
named these two alleles as TS and T6 after the repetition number of thymine base. The allelic effects on the
ADRB3 were studied using the Duroc breed to determine the associations with traits. There was no association
between daily gains and genotypes during the 30kg to 90kg body weight. However, the size of eye muscle area
(EMA) at the middle of body length were significantly associated with genotypes of ADRB3 (P < 0.01) in
female and T6/T6 gilt had a significant larger EMA (P < 0.05) than T5/T5 and T5/T6 pigs. Although the row
date set of male pigs could not reached statistical significance, it showed same tendency. In addition, the best
linear unbiased predictor model analysis revealed that the T6/T6 genotype had positive effect on breeding
value of EMA in both sex (P < 0.002). Accordingly, the T6 allele had a favorable effect on meat production
traits and had a potential to be a major gene or marker for pig improvements. We submitted a patent application
for use of polymorphisms of porcine ADRB3 to predict a size of eye muscle area.
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Table 1. Genetic effect of ADRBS3 alleles on the eye muscle aria in the male pigs at the range of 90kg to100kg body weight.

Genotype T5/T5

T5/T6 T6/T6

Number of animals 98

173 52

Average eye muscle area®

36.9 £ 4.7(SD) cm?

37.4 £ 4.3(SD) 37.8 £ 4.5(SD)

Breeding value* —0.36°+ 1.8(SD)

0.132° £ 1.66(SD) 0.769 * £ 1.61(SD)

#Values could not reach statistical significance.
*Values were significant (P < 0.05) between a and b.

Table 2. Genetic effect of ADRBS3 alleles on the eye muscle aria in the female pigs at the range of 90 kg to100 kg body weight.

Genotype TS/TS T5/T6 T6/T6
Number of animals 115 183 61
Average eye muscle area* 38.0 ® £ 4.7(SD) cm? 38.9°+ 4.7 (SD) 40.62+ 4.6 (SD)

Breeding value*

—0.40° £ 1.73(SD)

0.08 ® + 1.76(SD)

0.852 £ 1.63(SD)

*Values were significant (P < 0.05) between a and b.
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