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Current ProjectsCurrent Projects
Validation of useful genes and markers under Validation of useful genes and markers under 
Canadian conditions (ACAAF)Canadian conditions (ACAAF)

Ending March 2009Ending March 2009

Effect of SLC44A3 gene on pork colour (WSTA)Effect of SLC44A3 gene on pork colour (WSTA)
Ending November 2008Ending November 2008

Effect of IGF2 gene on sow productivity (WSTA)Effect of IGF2 gene on sow productivity (WSTA)
Ending December 2008Ending December 2008

October 2008, Swine Genetics Forum, QuébecOctober 2008, Swine Genetics Forum, Québec

ACAAF Molecular Genetics Project:ACAAF Molecular Genetics Project:
IGF2IGF2

Effect on carcass lean and uniformityEffect on carcass lean and uniformity

HFABPHFABP
Effect on intramuscular fatEffect on intramuscular fat

MC4R, CAST & MC4R, CAST & PRKAG3PRKAG3
Effects on a variety of traitsEffects on a variety of traits

50K SNP chip50K SNP chip
Genomic selectionGenomic selection

Update Update ……
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IGF2IGF2

IGF2 is a gene with large effect:IGF2 is a gene with large effect:

1515--30% phenotypic variation in muscle mass30% phenotypic variation in muscle mass

1010--20% phenotypic variation in 20% phenotypic variation in backfatbackfat thicknessthickness

Fat allele related to better sow productivityFat allele related to better sow productivity

Paternally imprintedPaternally imprinted
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IGF2 IGF2 ‘‘AA’’ allele frequenciesallele frequencies
in Canadian populationsin Canadian populations

0.260.26
N=42N=42

0.350.35
N=52N=52

LacombeLacombe

0.950.95
N=65N=65

0.900.90
N=268N=268

0.900.90
N=704N=704

YorkshireYorkshire

0.820.82
N=42N=42

0.680.68
N=136N=136

0.770.77
N=469N=469

LandraceLandrace

1.001.00
N=66N=66

1.001.00
N=113N=113

1.001.00
N=546N=546

DurocDuroc

AI boarsAI boarsSlaughter Slaughter 
pigs*pigs*

OverallOverall

* Random sample of purebred station-tested pigs
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HeartHeart--type Fatty Acid Binding Protein:type Fatty Acid Binding Protein: HFABPHFABP

Role: Fatty acid metabolisms Role: Fatty acid metabolisms 
Alleles: Three Alleles: Three RFLPsRFLPs::

HaeHaeIIIIII, , HinfHinfII & & MspMspII

Effect: IMF and Effect: IMF and backfatbackfat
Application: Increase IMF content without Application: Increase IMF content without 
affecting affecting backfatbackfat thicknessthickness

No difference in No difference in backfatbackfat thickness between HFABP thickness between HFABP 
alleles while there were significant differences in IMFalleles while there were significant differences in IMF
Difference between homozygous genotypes can reach Difference between homozygous genotypes can reach 
0.4% IMF content in two Duroc populations  0.4% IMF content in two Duroc populations  
Fast growing leaner market hogs with desirable level Fast growing leaner market hogs with desirable level 
of IMF contentof IMF content
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HFABP: HFABP: HaeHae III FrequencyIII Frequency
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HFABP: HFABP: MspMsp I FrequencyI Frequency
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HFABP: HFABP: HinfHinf I FrequencyI Frequency
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Expression: Brain of mammals Expression: Brain of mammals 
Role: Energy homeostasisRole: Energy homeostasis
Effect: Controlling several growth and Effect: Controlling several growth and 
performance traits in pigsperformance traits in pigs
Association of alleles:Association of alleles:

Asn298: Asn298: 
Higher Average Daily Gain (ADG) Higher Average Daily Gain (ADG) 
Higher Higher backfatbackfat thicknessthickness

Asp298: Asp298: 
Lean growthLean growth
High feed conversion rateHigh feed conversion rate

MelanocortinMelanocortin--4 Receptor: MC4R4 Receptor: MC4R
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MC4R FrequencyMC4R Frequency

100.00100.0070870846.0546.05326326AGAG

53.9553.9538238228.2528.25200200GGGG

25.7125.7118218225.7125.71182182AAAA

CumulativeCumulative
PercentPercent

CumulativeCumulative
FrequencyFrequency

PercentPercentFrequencyFrequencyMC4RMC4R
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Role: Regulation of energy homeostasisRole: Regulation of energy homeostasis
Effect: Meat quality by affecting the Effect: Meat quality by affecting the 
glycogen content in muscleglycogen content in muscle
Mutation: I199VMutation: I199V

Present in all breedsPresent in all breeds

Association: Association: 
Favorable allele (199I) is associated with lower Favorable allele (199I) is associated with lower 
glycogen, higher ultimate pH and favorable colorglycogen, higher ultimate pH and favorable color

Application: Considerable improvement can Application: Considerable improvement can 
be made by selecting the 199I allelebe made by selecting the 199I allele

protein protein kinasekinase, AMP, AMP--activated, gamma 3 activated, gamma 3 
nonnon--catalytic subunit: catalytic subunit: PRKAG3PRKAG3
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PRKAG3 FrequencyPRKAG3 Frequency

100.00100.0070870832.9132.91233233AGAG

67.09 67.09 475 475 62.1562.15440440GGGG

4.94  4.94  35 35 4.944.943535AAAA

CumulativeCumulative
PercentPercent

CumulativeCumulative
FrequencyFrequency

PercentPercentFrequencyFrequencyPRKAG3PRKAG3

October 2008, Swine Genetics Forum, QuébecOctober 2008, Swine Genetics Forum, Québec

Role: A specific inhibitor of Role: A specific inhibitor of µµ-- and and mm--calpaincalpain
proteasesproteases
Effect: Post mortem activity is highly related Effect: Post mortem activity is highly related 
to meat tendernessto meat tenderness
Association: Firmness, juiciness, Association: Firmness, juiciness, InstronInstron
force, chewiness, and tenderness scoresforce, chewiness, and tenderness scores
Mutations: Two Mutations: Two missensemissense

CAST CAST HpyHpy188I or 188I or Arg249LysArg249Lys
249Arg249Arg: Associated with higher tenderness, lower cooking : Associated with higher tenderness, lower cooking 
loss and loss and InstronInstron force force 

CAST CAST PvuIIPvuII or or Arg638SerArg638Ser
638Arg: Associated with higher moisture in the cured ham638Arg: Associated with higher moisture in the cured ham

CalpastatinCalpastatin: CAST: CAST
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CAST CAST HpyHpy188I 188I FrequencyFrequency

100.00100.0070870846.4746.47329329AGAG

53.5353.5337937932.4932.49230230GGGG

21.0521.0514914921.0521.05149149AAAA

CumulativeCumulative
PercentPercent

CumulativeCumulative
FrequencyFrequency

PercentPercentFrequencyFrequencyHpyHpy188I188I
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CAST CAST PvuIIPvuII FrequencyFrequency

100.00100.0070870841.9541.95297297ACAC

58.0558.0541141115.8215.82112112CCCC

42.2342.2329929942.2342.23299299AAAA

CumulativeCumulative
PercentPercent

CumulativeCumulative
FrequencyFrequency

PercentPercentFrequencyFrequencyPvuIIPvuII
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Incorporation in Breeding ProgramsIncorporation in Breeding Programs

Estimation of genotype probabilitiesEstimation of genotype probabilities

Inclusion of probabilities as covariates in Inclusion of probabilities as covariates in 
BLUP modelsBLUP models

Use of major gene effect, polygene effect and Use of major gene effect, polygene effect and 
genotype probabilities in mating plansgenotype probabilities in mating plans

Genomic selection using SNP panelsGenomic selection using SNP panels
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IGF2 & Sow Productivity: IGF2 & Sow Productivity: 

Effect of paternal allele of heterozygote Effect of paternal allele of heterozygote 
sire (AG) on the sire (AG) on the reproductivityreproductivity of the of the 
daughter daughter 

WSTA Molecular Genetics ProjectsWSTA Molecular Genetics Projects
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Homozygous Lean Boar

IGF2 AA

More Market hogs

IGF2 A/… (100%) : Lean

Fatter dam

IGF2 G/..

No effect of the dam’s genotype due to paternal imprinting 

For 

Body 
condition, 
and sow 
productivity

Producing more and leaner Producing more and leaner 
market hogs from fatter damsmarket hogs from fatter dams

Fatter GP boar

IGF2 GG
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SLC44A3 (Colour Gene) effect on meat SLC44A3 (Colour Gene) effect on meat 
quality traits:quality traits:

Associations of SNPs within the SLC44A3 Associations of SNPs within the SLC44A3 
gene with meat quality traitsgene with meat quality traits

WSTA Molecular Genetics ProjectsWSTA Molecular Genetics Projects
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SLC44A3SLC44A3
Population structure:Population structure:

~500 animals: Different breeds in Alberta~500 animals: Different breeds in Alberta
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Choosing SNP of SLC44A3Choosing SNP of SLC44A3
Where, Frequency, MAF?Where, Frequency, MAF?
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Thanks!


