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WHAT DO THESE HORSES HAVE IN COMMON?

Paint horse

Halter Quarter Horse

Arabian

Comtois 

Cob normand

Connemara Pony



WHAT DO THESE HORSES HAVE IN COMMON?

Overo lethal white foal syndrome

Hyperkalemic Periodic Paralysis

Cerebellar abiotrophy

Multiple Congenital Ocular Anomalies 

Polysaccharide Storage Myopathy

Hoof Wall Separation Syndrome 



WHAT DO THESE HORSES HAVE IN COMMON?

Overo lethal white foal syndrome

Gene EDNRB

Hyperkalemic Periodic Paralysis

Gene SCN4A

Cerebellar abiotrophy

Gene TOE1 and MUTYH
Multiple Congenital Ocular Anomalies 

Gene PMEL17 
Polysaccharide Storage Myopathy

Gene GYS1

Hoof Wall Separation Syndrome 

Gene SERPINB11



HIGH PREVALENCE OF BREED RELATED
GENETIC DISEASES



HIGH PREVALENCE OF BREED RELATED
GENETIC DISEASES

49 breeds predisposed to >1 inherited disorders



GENETIC COUNSELING

The goal of genetic counseling is to control genetic 
disorders and to propagate superior genes 



RISK EVALUATION

Risk:

- probability of occurence

- magnitude of impact



PROBABILITY OF OCCURENCE

Bayes network: 

X1 X2 AA Aa aa

AA AA 100 0 0

Aa Aa 25 50 25

AA aa 0 50 50

…

X1

X3

X2

Directed acyclic graph

Conditional probability table 



PROBABILITY OF OCCURENCE

Mendelian inheritance patterns: 



PROBABILITY OF OCCURENCE

Non genetic risk factors: 

Genetic 

variants 
Phenotype

Non-genetic 

factors

Reduced (or incomplete) penetrance
Two-beat gait

Icelandic horse 

Trot 



MAGNITUDE OF IMPACT

Utility: owner’s satisfaction 

Emotional value 

https://www.pinterest.fr

Market value

https://myexracer.com/

purchase price

age and health of the animal 

breeding status, pedigree

special training

veterinary expenses



UNCERTAINTY

Prior probability:

Tom Loredo, Cornell University



EXAMPLE: POLYSACCHARIDE STORAGE MYOPATHY, TYPE 1

Clinical expression maybe subtle

- muscle pain and stiffness,

- back pain or muscle atrophy,

or severe

- lameness

- myoglobinuria

- progressive weakness



EXAMPLE: POLYSACCHARIDE STORAGE MYOPATHY, TYPE 1

Autosomal dominant 

Reduced penetrance (diet, exercise)

Genetic test available











Mating tested positive sire ?



Mating healthy sire ?



Mating healthy parents ?

Impact of the diet ?





GENETIC COUNSELING

https://www.vet.upenn.edu/

https://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiprrjtxd3cAhWkxIUKHXN7Ac8QjRx6BAgBEAU&url=https://www.vet.upenn.edu/veterinary-hospitals/NBC-hospital/services/field-service/equine-field-service/healthy-horse-tips&psig=AOvVaw1-PTb7u0r0f38XoztX0IuI&ust=1533820785769305


GOING FURTHER

▪ MOOC on genetic counseling

▪ Facebook page on issue in genetics 

▪ Program for the vets and owners 

▪ More complicated situations





COMPLEXITY

Inheritance pattern (incomplete penetrance, 
variable expressivity, …)



COMPLEXITY

Alellic heterogeneity



COMPLEXITY

Interaction genetic X environment



COMPLEXITY

Polygenic and non-genetic factors



Déterminisme génétique

1/Simple

- Autosomique dominant

Pénétrance incomplète (Ex: Sarcoïdes et ELA)
Définition

Tares connues

Déterminisme 

- Simple

- Complexe

Conseil génétique

- Risques

- Plans d’élevage

jdetilleux@ulg.ac.be 31

figure 14).



Déterminisme génétique

2/Complexe

Hétérogénéité allélique 

Ex. Blanc dominant 
Définition

Tares connues

Déterminisme 

- Simple

- Complexe

Conseil génétique

- Risques

- Plans d’élevage
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Déterminisme génétique

2/Complexe

- Polygénique et multifactoriel

Définition

Tares connues

Déterminisme 

- Simple

- Complexe

Conseil génétique

- Risques

- Plans d’élevage
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Ostéochondrose



Déterminisme génétique

2/Complexe

- Polygénique et multifactorielle

Définition

Tares connues

Déterminisme 

- Simple

- Complexe

Conseil génétique

- Risques

- Plans d’élevage
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Déterminisme génétique

2/Complexe

- Polygénique et multifactorielle

EX. Dermite estivale – hypersensibilité aux piqures
d’insectes

Définition

Tares connues

Déterminisme 

- Simple

- Complexe

Conseil génétique

- Risques

- Plans d’élevage

jdetilleux@ulg.ac.be 35

Génétique X Environnement


