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ItIt’’s Been An Important Weeks Been An Important Week
In Cattle GenomicsIn Cattle Genomicstaylorjerr@missouri.edu
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What Are SNPs?What Are SNPs?

SNP stands for SNP stands for SSingle ingle NNucleotide ucleotide PPolymorphismolymorphism

SNPs are DNA variants that occur as single base changesSNPs are DNA variants that occur as single base changes
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WhatWhat’’s Cool About SNPs?s Cool About SNPs?

We find SNPs by sequencing theWe find SNPs by sequencing the

DNA of many animalsDNA of many animals

62,000 cow SNPs

375,000 pig SNPs

5 million cow SNPs???

From 50,000 to 1 Million SNPs can beFrom 50,000 to 1 Million SNPs can be

simultaneously assayed on a SNPsimultaneously assayed on a SNP

ChipChip

58,383 cow SNPs

64,232 pig SNPs
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How Do We CurrentlyHow Do We Currently
Estimate EBVs?Estimate EBVs?

DataPedigree Relationships Heritability Breeding Values

Breeding values are the sum of the effects of all genes (2Breeding values are the sum of the effects of all genes (2

copies per gene) in the genome that cause variation in traitcopies per gene) in the genome that cause variation in trait

You must have accurate pedigrees and lots of data availableYou must have accurate pedigrees and lots of data available

early in animalsearly in animals’’ lives... lives...

That’s why we don’t have EPDs for Feed Intake...
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Pedigree Pedigree vsvs Genomic Relationships Genomic Relationships

40,000 SNPs30 pairs of 

chromosomes 

Bull A Genome

Pedigree relationships reflect the Pedigree relationships reflect the averageaverage number of genes number of genes

shared identical by descent (IBD) between two individualsshared identical by descent (IBD) between two individuals

We can estimate the We can estimate the actual actual number of genes IBD using SNPnumber of genes IBD using SNP

genotype datagenotype data

Bull B Genome
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Pedigree Pedigree vsvs Genomic Relationships Genomic Relationships

N = 1,707 Angus Bulls genotyped for 41,028 SNPs and with 35,726 animals in pedigree
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EPDs EPDs viavia Genomic Relationships Genomic Relationships
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We can compute EPDs using the We can compute EPDs using the actualactual identity by descent identity by descent

between individualsbetween individuals

We don’t need pedigrees!

We don’t need all animals to have data!

The heritability usually increases substantially!

The produced EPDs are Molecular EPDs or Genome-The produced EPDs are Molecular EPDs or Genome-

Assisted EPDs and their implementation facilitates GenomicAssisted EPDs and their implementation facilitates Genomic

SelectionSelection
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An Example...An Example...
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698 Angus steers with 85 Sires + ~600 Dams + individual Feed Intake (AFI) 1,707 Angus bulls

AFI EBV

ADG EBV

1,707 AFI EBVs

Acc. = 0.15-0.64

Av. Acc. = 0.27

Circle A M J 23-0105
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So...What Are The Issues?So...What Are The Issues?

How many SNPs to we need?How many SNPs to we need?

Assay Cost$10 $70 $200
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So...What Are The Issues?So...What Are The Issues?

The 50K test reagents cost The 50K test reagents cost ~~$200$200

How many of you are willing to pay $200-$400 for a test?

Even if that test gives you EPDs for growth, carcass, heifer

pregnancy, feed efficiency, palatability and shear force?

The dairy experience is that you need to genotype The dairy experience is that you need to genotype ~~6,0006,000

bulls with PTAs to get Accuracies to bulls with PTAs to get Accuracies to ~~70%70%

20K SNPs work as well as 40K SNPs...see last slide...

Where do I go to get DNA on 6,000 Angus bulls?

A test developed in Angus may not work in other breedsA test developed in Angus may not work in other breeds

We are testing this in 2,200 genotyped Limousin

Can we get >70% Accuracies and across breed tests?Can we get >70% Accuracies and across breed tests?

We will need >6,000 animals with DNA and EPDs or phenotypes

We will need  a 1Million SNP chip and it needs to be designed

right!!!

What Do We Do RIGHT NOW?What Do We Do RIGHT NOW?
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Built breed specific tests based upon reduced sets of targetedBuilt breed specific tests based upon reduced sets of targeted

SNPs that predict genotype at the genes influencing eachSNPs that predict genotype at the genes influencing each

traittrait
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Testing 41,028 SNPs in  1,707 Angus Bulls for their association with Marbling
N=509 significant
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How Many SNPs Must We Test?How Many SNPs Must We Test?
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129 SNPs Explain 59.1% of Marbling129 SNPs Explain 59.1% of Marbling
Additive Genetic VariationAdditive Genetic Variation
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31 SNPs Explain 46.13% of AFI31 SNPs Explain 46.13% of AFI
Additive Genetic VariationAdditive Genetic Variation
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How Much Of TheHow Much Of The

Variance????Variance????

This process
ALWAYS

overestimates the
amount of variation

that will be
explained!!!
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We Need Independent ValidationWe Need Independent Validation
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We Genotyped Another 275 BullsWe Genotyped Another 275 Bulls
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We Genotyped 698 SteersWe Genotyped 698 Steers
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With 100 SNPs we can explain With 100 SNPs we can explain ~~30% of the genetic variance30% of the genetic variance

What can we achieve with a 384 SNP assay?What can we achieve with a 384 SNP assay?

We can deliver this at a price point that makes the test worthwhileWe can deliver this at a price point that makes the test worthwhile

Conclusion?Conclusion?

When and
where can I
buy it???
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ConclusionsConclusions

Because of the importance to the industry of these firstBecause of the importance to the industry of these first

BovineSNP50 derived tests, Merial and Missouri performedBovineSNP50 derived tests, Merial and Missouri performed

an external validation with ISU to confirm marker effectsan external validation with ISU to confirm marker effects

and % genetic variation explainedand % genetic variation explained

Merial will Merial will soonsoon have available a commercial product for have available a commercial product for

Angus, built from these data and validated in commercialAngus, built from these data and validated in commercial

steers and registered Angus siressteers and registered Angus sires

 Merial and AGI are working to incorporate other Angus- Merial and AGI are working to incorporate other Angus-

specific products into their national genetic evaluation, andspecific products into their national genetic evaluation, and

genomic EPDs will soon be available to cattlemen fromgenomic EPDs will soon be available to cattlemen from

reduced SNP panels and the BovineSNP50 assayreduced SNP panels and the BovineSNP50 assay
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What About Other Breeds?What About Other Breeds?

We have genotyped Limousin, Charolais, Hereford ,We have genotyped Limousin, Charolais, Hereford ,

Simmental and are working on across-breed testsSimmental and are working on across-breed tests

It would be really helpful if someone set up a Beef DNA RepositoryIt would be really helpful if someone set up a Beef DNA Repository

May require a 1 Million SNP assayMay require a 1 Million SNP assay

About 1 year awayAbout 1 year away

ItIt’’s time we begin to produce difficult but expensives time we begin to produce difficult but expensive

phenotypes  on the most important traits...because Genomicphenotypes  on the most important traits...because Genomic

Selection is here!!!!!Selection is here!!!!!

Disease resistance, meat palatability, etc...Disease resistance, meat palatability, etc...
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The EndThe End


