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Interesting facts
• We all share 99% of our DNA

• We share 98% of our DNA with a chimpanzee

• The same DNA profile exists in all the cells of your body 
(almost!)

• The DNA you’re born with is the DNA you die with

• Each cell contains 3 billion pieces of DNA information

• DNA has many many uses
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Major genes - myostatin



Disease/congenital defects
Cleft Palate

Myophosphorylase deficiency

Ehlers–Danlos syndrome

Arthrogryposis With Palatoschisis

Colobomas

Leukodystrophy



• Recessive
• Inbreeding

• Dominant
• Sire did not express trait
• De novo, incomplete penetrance, epistasis
• Very small proportion of progeny

• De novo mosaic

Case study – Cleft palate



• Collect sample (ideally blood/ear punch) from
• Animal, sire, dam, ≥2 half-sibs

• Probably need around 20 cases and >20 
controls

• Inbreeding
• Paternal/Maternal line

Strategy



Karyotyping

Turner syndrome Swyer syndrome
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Coancestry/Inbreeding



(More granular) coancestry/Inbreeding

Gene

1-2% of the genome codes for proteins

Gene Gene



Mating advice

Female Positive (AA) Carrier (AB) Negative (BB)
Offspring

Positive 50%      AA 25%      AA 0%      AA
Carrier 50%      AB 50%     AB/AB 50%     AB
Negative 0%      BB 25%     BB 50%     BB

Carrier (AB)
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Breed composition

50% LM : 50% HF
(assuming parents are 

pure)

50% CH : 25% HF : 25% LM
50% CH : 50% HF :  0% LM
50% CH :  0% HF : 50% LM



Breed composition



Breed composition

Angus

Belgian Blue
Charolais

Limousin
Simmental

Hereford

Holstein
Friesian
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Reliability – a measure of confidence
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How can the calf of high reliability parents, itself 
have low reliability

• Animal reliability = ¼ sire reliability + ¼ dam reliability
• 30%                = ¼       90%           +  ¼      30%

-€100

€50
-€26

€122

-€10

€57

€200 -€142

66% of sperm within 
±€34 of the bull

Bull reliability is 
irrelevant



Example: €180 bull @ 99% reliability
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How can one twin be in the top 20% and the other in 
the bottom 20%

• Twins from a €100 sire (90% rel.) + €40 dam (30%) reliability
• €70 @ 30% reliability (top 20%-40%)

• When genotyped
• 10% chance of being bottom 20% or 11% chance of being top 20%

• When proven
• 25% chance of being bottom 20% or 26% chance of being top 20%

• Twins
• 2% chance one twin will top 20% & other will be a bottom 20%
• 8% chance one twin will top 20% and the other will be bottom 40%
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Diagnostics??



• BRAC1 & BRAC2
• 5 times the risk of breast cancer
• 10-30 times risk for ovarian cancer

• Enhanced screening
• Prophylactic treatment
• Management/chemoprevention

Doubters??
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Bespoke genotyping platform?
• Why?

• Can dictate content, genotyping vendor/platform and service provider
• Flexibility

• Include proprietary content
• Most useful for your population and wants/needs

• Why not?
• Price per chip is volume driven
• Frequency of updating
• Awareness of new discoveries
• Compatibility with other panels



Take home message
• There’s more to genomics than genomic evaluations

• Producers generally prefer things they can “understand”

• Parentage

• Breed purity

• Inbreeding & coancestry

• Major genes

• Can of worms….


