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DNA
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DNA is the same in every cell of 
your body 

&

doesn’t change throughout 
your life



DNA
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DNA = building blocks of genes

4 different nucleotides

A – Adenine
C – Cytosine
G – Guanine
T – Thymine



99.9% of our DNA is identical – most of the differences 
are in the form of SNPs

…ACGTACGTCAATGACTTTTACGTAT… 

…ACGTACGACAATGACTTTTACGTAT…

Change

What is a SNP?

Single Nucleotide Polymorphism



Genotyping process



DNA of one animal per section

• Each section has thousands of SNPs
• Bind to DNA in specific locations

Process:
• DNA is stained with fluorescent dye
• Chips are washed, coated with 

preservative and dried

Genotyping process



Genotyping process

National 
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Genomic selection
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Association 
between SNPs 

and phenotypes

Reference 
population

SNP Milk Fertility

1 +5 -0.6

2 -1.3 +0.9

3 -4.7 +0.2

4 +20 -0.4

5 +12.3 -0.6

n -32 +1.1

…
.

Prediction 
equations
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Genomic selection

Direct 
genomic 

value 
(DGV)

Genomic 
relationship

Prediction 
equations

Reference 
population

Genomic
estimated 
breeding 

value
(GEBV)

Pedigree



DNA

Genomic 
evaluations Precision 

management

Breed 
composition

Inbreeding

Mating 
adviceKaryotyping

Monitor 
congenital 

defects

Monitor 
lethal/major 

mutations

Traceability

Parentage



…..CAGATAGGATT…..…..CAGATAGGATT…..
…..TCACCGCTGAG…..

…..CAGATAGGATT…..
…..GTTAGCCTGTCA …..

…..CAGATAGGATT…..

…..CAGATAGGATT…..

Determining Parentage



The breeders equation
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∆𝐺 =
𝑖 ∙ 𝑟 ∙ 𝜎𝑎

𝐿Annual 
genetic gain

Selection 
intensity

Genetic 
standard 
deviation

Accuracy of 
selection

Generation 
interval



The breeders equation
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-- heritability = 4%
-- heritability = 6%
-- heritability = 15%
-- heritability = 30%
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Summary

Reference population


