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Boar taint - Background
Genetics and genomics of boar taint —

* Boar taint is due to an excessive accumulation of
ongoing research in Norway androstenone and skatole in adipose tissue in
uncastrated male pigs

« Castration will be banned in Norway

Eli Grindflek,

Norsvin  Without castration a large amount of the animals will be

dismissed:
Foulum, 11-08-08 Breed Androstenone Skatole
Duroc 83% > 1 ppm 9.5% > 0.2 ppm
Landrace 34% > 1 ppm 14.5% > 0.2 ppm

(From boars in boar testing stations (n=3300)) norsvin %
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Genetic studies

- several approaches Animal Material

~1800 Norwegian Landrace

. From Norsvin’s boar testing stations
Breedmg (Quant.gen.) ~1200 Duroc }
+ parents
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Genetic network Phenotypic records:
odelling - Androstenone (blood and fat)
- Skatole and indole (fat)
- Testosterone

- Oestronsulphate, Oestradiol

- Glandula bulbo urethralis (length)
- Production traits (growth, feed
consumption, backfat traits, health, etc.)

} As a measure of sexual maturity
Protein
studies

Tissue samples
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Testicle, liver, fat norsvin %
f—-’

3rd SABRE Conference: Welfare and Quality Genomics, 10-11 September 2008, Foulum, Denmark.
This presentation is the property of the author(s) should not be reproduced without their permission.




Genetics and genomics of boar taint — ongoing research in Norway

Eli Grindflek,
Norsvin

Correlations and heritabilities for skatole,
androstenone and other sex steroids:

Trait
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Gene expression

The gene expression level in testis and liver — comparing
extreme groups of high/low androstenone levels

Landrace (n=60): High m Low —
Duroc (n=60): High — , Low <0.42 ppm

1. Microarray = Simult. expression of transcr. [
(array, ~ 27K cDNA clones, Foulum, Bendixen's grouf

2. QPCR = Confirmation of gene expression

Results - Gene expression
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Results - Gene expression

Phase | oxidation genes:

Previously
CYP2E1 .l DH and NLH associated with
skatole metabolism
CYP2A19 (CYP2A6) l DH (Squires et al.), not
androstenone

Phase Il conjugation genes (increases polarity and facilitates excretion):

SULTZ2E1 (estrogen sulfotransferase) I l
UGT1A5 and UGT2B15 I
(UDP-glucuronosyltransferases):
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fam. N-acetyltransferases

Gene Ontology - to find relationship between sign. genes, biochemical
pathways up/down-regulated, biological processes involved, etc.

T

Important pathways:
L == Steroid hormone metabolism and biosynthesis
G = Oxidoreductase activity
- iron binding and electron transport activities

.- phase | (oxidative) and Il (conjugative) metabolism
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Candidate gene approach

Investigation of candidate genes based on litterature,
and genes detected from gene expression studies
Two step strategy:
1. 380 Norwegian Landrace and 380 Duroc boars:
277 SNPs in 123 candidate genes
2. 1726 Norwegian Landrace and 1102 Duroc boars:

137 SNPs in 60 candidate genes

Statistical analyses: Likelihood ratio test (LRT), p<0.001 (5,4), DMU (Eack)

norsvin

- To be published o
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SNP-markers

Genome scan . Summary

i

"New” and "old” candidate genes related to levels of

- To detect QTLs affecting boar taint, compounds androstenone were identified by gene expression studies,

related to fertility and productions traits 1 .: and the gene ontology revealed the pathways involved.
52900 animals + parents (Duroc + Landrace) jZ‘ Breed specific differences are suggested - in gene expression,
, = R protein expression and SNP association.
57400 SNPs (lllumina): B e

- Duroc: 3566 SNPs

- Landrace: 3116 SNps | 4232 SNPs in total /[

Some SNPs were highly associated with the levels of
androstenone and skatole, and some were not
simultaneously associated with the other sex compounds.

- Genetic maps constructed
lv ‘.: i

Linkage disequilibrium/Linkage analysis (LD/LIN) Confirmation of results are needed.
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