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Genetics

The estrogen receptor locus is associated with a major gene
influencing litter size in pigs

Max RotuscHiLD*T, Caror Jacossont, Davin Vaske®, CHRISTOPHER TUGGLE®, LizHEN WaNG*, ToM SHORTS,
GREGG ECKARDTS, SHON Sasaki¥, Amy VINCENTS, Davip McLARENE, OLWEN SouTHwoobD,
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Departments of *Animal Scicnee and Weterinary Anatomy, lowa State University, Ames, LA 50011 3PIC USA. P.O. Box 348, Franklin, KY 42135-0348;
TPIC UK, Fyficld Wick, Abingdon, OX135NA, England; and  Jalgety Food Technology Centre, Station Road, Cambridge. CB1 2IN, England

Commurnicated by Armel Hollawer, lowa State University, Ames, [A, Sepiember 22, 1995

e

Identification of individual major genes affecting quantitative traits in livestock species has been limited to date. By using a candidate gene approach and a
divergent breed cross involving the Chinese Meishan pig, we have shown that a specific allele of the estrogen receptor (ER) locus is associated with increased
litter size. Female pigs from synthetic lines with a 50% Meishan background that were homozygous for this beneficial allele produced 2.3 more pigs in first
parities and 1.5 more pigs averaged over all parities than females from the same synthetic lines and homozygous for the undesirable allele. This beneficial ER
allele was also found in pigs with Large White breed ancestory. Analysis of females with Large White breed background showed an advantage for females
homozygous for the beneficial allele as compared to females homozygous for the other allele of more than 1 total pig born. Analyses of growth performance
test records detected no significant unfavorable associations of the beneficial allele with growth and developmental traits. Mapping of the ER gene
demonstrated that the closest known genes or markers were 3 centimorgans from ER. To our knowledge, one these, superoxide dismutase gene (SOD2), was
mapped for the first time in the pig. Analysis of ER and these linked markers indicated that ER is the best predictor of litter size differences. Introgression of
the beneficial allele into commercial pig breeding lines, in which the allele was not present, and marker-assisted selection for the beneficial allele in lines

with Meishan and Large White background have begun.
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Generation of Pigs Resistant to Highly
Pathogenic-Porcine Reproductive and Respiratory
Syndrome Virus through Gene Editing of CD163
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