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Karyotyping
Turner syndrome Swyer syndrome
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Beta Casein

Beta Casein 
Variant

Allele Frequency

A1 27.43%
A2 51.16%
A3 0.12%
B 3.96%
C 0.001%
E 0.02%
F 2.86%
I 14.21%

Unknown 0.25%

Beta Casein 
Type

Number of 
Animals

Percentage

A1 A1 36,114 12.26%
A1 A2 129,148 43.85%
A2 A2 128,117 43.50%



Disease/congenital defects
• Colour
• Fertility
• Polled
• Congenital defects

• CVM. BLAD, DUMPS, Brachyspina, dwarfisms
• Milk proteins

• α-casein, β-casein, κ-casein
• β-lactoglobulin

• ……
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Pedigree is all wrong!?!?!!

Assume relationship 
is 0.5



Pedigree is all wrong!?!?!!



Full sib kinship – true versus realised

Adjusted for 
inbreeding

21% of full sibs differ by >10%
1% of full sibs differ by >20%

0.35                  0.40                 0.45                0.50                  0.55                 0.60               0.65
Sheep

0.35                  0.40                 0.45                0.50                  0.55                 0.60               0.65
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Recessive genetic disorders

AB AB

BBAA

•Non-defect variant (B) expressed whenever present
• Defect variant is recessive “hidden” when with non-defect 

variant

AB
Has defect Carries defect

No defect



Genome-enabled mating advice

OK calving difficulty 
proof
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50% LM : 50% HF
(assuming parents are 

pure)

How well do you know breeding?
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50% CH : 25% HF : 25% LM
50% CH : 50% HF :  0% LM
50% CH :  0% HF : 50% LM
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• BRAC1 & BRAC2
• 5 times the risk of breast cancer
• 10-30 times risk for ovarian cancer

• Enhanced screening
• Prophylactic treatment
• Management/chemoprevention

Real-life examples
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