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Why worry about health traits?

• ‘Narrow’ selection for ‘production only’ traits 
in other species has led to
– Deterioration in health & fitness of > 100 different  traits

• Elite breeding flocks
– Offspring used on commercial farms

• Improving HOST resistance is beneficial
– Animal welfare 

– Resistance to anthelmintics (wormers) 

• $ £ $ £                                   
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We spend a lot of time ‘Managing’ 
the problems of disease
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What kind of life? 

This?? Or this??
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MASTITIS
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Foot rot
FOOTROT
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Internal 
parasites
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Recording disease – overcoming 
barriers

• Differ between years

• Differ between scorers (people)

• Differ between flocks

• NEED WELL-RECORDED POPULATION

• IMPORTANT TO DEFINE THE TRAIT / DISEASE
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Number of records - Texel 

Year No. ewes

2015* 3,339

2016* 3,482

2017 1,712

2018 1,652

*ewes scored twice @ 38 & 113d lactation 

> 10,000 
records

8,764 
genotypes
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Milk sampling & nasal swab

CMT
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WHAT DID WE FIND OUT?
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Mastitis ‘phenotyping’ 
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Somatic Cell Count vs CMT?

• Good predictor 

Same (ish) genes 

Trait Heritability

CMT 0.14 (0.08)

SCC 0.23 (0.08)
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CMT scores - summary

50-62% had no 
mastitis 
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CMT scores - summary

11-21% had the 
worst scores



1616

More mastitis = lower lamb weight

No. animals = 3,949
y = -0.4803x + 40.271
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Sum of CMT scores (across both udder halves)

Relationship between CMT and average weight of lambs reared to 
8-weeks

3.84kg =Eur 7.13 
(@ Eur 1.85/kg)

Worse
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What about 
Footrot?



1818

Foot scoring method

• 1: Non-specific inflammation of the 

interdigital skin

• 2: Necrotic, severe inflammation

Interdigital dermatitis

Severe inflammation
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Foot scoring method

• 3: Under-run of the sole, restricted 

to soft horn of the heel

• 4: Under-run of the sole of the foot 

including the hard horn of the toe 

and wall  
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Foot scores

Proportion of ewes scored
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Resistance to Footrot is under low to 
moderate genetic control  

Heritability 0.18
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Where does genomics fit?

Sheep image courtesy of AHDB
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Need an established breeding 
programme 1st
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Whole genome approach

Copy from sire

Sheep have 26
Pairs of 
Chromosomes
(+ X & Y)

Copy from
dam
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CGGTTCCTTTGCGTTAAGTTGCCCTTCTGAAGTCCCCTTGGCTACCCCA

GCCGTTCCTTTGCGTTAAGGGCCCTTCTGAAGTCCCCTTGGCTACCCCA

AGGTTCCTTTGCGTTAAGGGCCCTTCTGAAGTCCCCTTGGCTACCCCA

AGGTTCCTTTGCGTTAAGGGCCCTTCTGAAGTCCCCTTGGCTACCCCA

CGGTTCCTTTGCGTTAAGGGCTTCTTCTGAAGTCCCCTTGGCTACCCCA

AGGTTCCTTTGCGTTAAGGGCCCTTCTGAAGTCCCCTTGGCTACCCCA

Genetic ‘code’
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Genomic selection

• Dense map of markers 

(SNPs) across the 

genome (50K)
SNP

1

SNP
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SNP
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SNP

4

SNP 

……

Trait1

Trait2

Trait3

Trait4

Trait…

Markers (SNPs) spaced across all 

chromosomes

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj-hPXkzOLdAhVCQhoKHQdrCb8QjRx6BAgBEAU&url=https%3A%2F%2Fwww.shopbecker.com%2Fpuzzles-and-games%2Fschool-age%2F_%2Fconnect-four-game%2F%3F&psig=AOvVaw2pXqy1ndnGbQ6zwImC5npV&ust=1538392477342778
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What is a SNP?

SNP ‘CHIP’
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SNP ‘patterns’

Differ between breeds…

DystociaHolstein Charolais

Purfield et al., (2014)
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.. And differ between traits

Mucha, Mrode, Coffey, Kizilaslan, Desire, Conington J. 2018 J. Dairy Sci.101(3):2213-2225
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Genomic

Estimated

Breeding

Values

Linking phenotype to genotype

‘Genomically-enhanced’ breeding values
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Genomic selection most beneficial 
when EBV accuracy is low 
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Value of using genomic selection

Example of SNP OAR2_198741802.1
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Genomic selection linked to phenotype

Example of SNP OAR2_198741802.1

Texel PCA
Kaseja 2019



3434

Looking for major genes

• Region of interest identified on Chromosome 23

OAR23_2961089
OAR23_3237800

• 2,995 genotypes

• 422,532 SNPs



3535

Footrot GEBV

Correlation between GEBV and phenotype 0.98
R² = 0.9557
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GEBVs - mastitis

More  
susceptible

More resistant 

WHICH SIRE IS THIS ONE?
WHICH SIRE IS THIS ONE?
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DNA

Genomic 
evals

Precision 
management

Breed 
composition

Karyotyping

Mating 
adviceInbreeding

Monitor 
congenital 

defects

Monitor lethal 
mutations

Traceability

Parentage

Additional benefits of using genomics

Multiple sire mating groups
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Key points 

Health traits



High 

prevalence

Heritable

Eur7.13
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