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Ø  Breed and breeding line 

Ø  Genetic heterogeneity 

Ø  Genotype-phenotype correlation 

Challenges in DNA testing 
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Ø  DNA tests are mostly breed specific. 

Ø  Strong founder effect in dogs. 

Ø  For the same disease, several mutations in several genes may exist 

Ø  Examples: progressive retinal atrophies 

Breed and breeding-line of origin 

Irish Setter: rcd1-PRA 
PDE6B gene 

Irish Setter: rcd4-PRA 
C2orf71 gene 

English Springer Spaniel:  
Cord1-PRA 

RPGRIP1 gene 

English Cocker Spaniel: prcd-PRA 
PRCD gene 

Photo: Heinz Höfling Photo: Ashbey Photography 
Photo: Luis Miguel Bugallo Sánchez 
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Example: Dilated cardiomyopathy (DCM) in Doberman Pinschers 

 - A mutation in the PDK4 gene    (Meurs et al. Hum Genet, 2012) 

 - This mutation was identified using US dogs 

 - But this mutation was not found in European dogs! 

 - Another locus is involved in European dogs!  (Mausberg et al. PLoS One, 2011) 

 - The DNA test (PDK4 mutation) is not relevant for European dogs 

PDK4 is located on CFA14 
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Breed and breeding-line of origin 
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The same symptoms may be caused by different mutations located in different genes:  
  this situation is called genetic heterogeneity. 

Example: Leonberger polyneuropathy 

- Locus n°1: LPN1 mutation, 20% of polyneuropathy cases, certainly autosomal recessive 

- Locus n°1: LPN2 mutation, 20-25% of polyneuropathy cases, autosomal dominant 

(University of Minnesota, the University of Bern and the University of California San Diego) 

Genetic heterogeneity 

Ø  Two mutations can be tested: 2 DNA tests 

Ø  But about 50% of polyneuropathy cases are 
caused by mutation(s) in gene(s) that 
remain unknown. 
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Example of genotype-phenotype correlation 

Genotype-phenotype correlation 

Hereditary cataract in Boston Terriers and Australian Shepherds 

Boston 
Terrier 

Mellersh et al., J Hered. 2007 
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Australian 
Shepherd Mellersh et al., Vet Ohptalmology 2009 

Example of genotype-phenotype correlation 

Genotype-phenotype correlation 

Hereditary cataract in Boston Terriers and Australian Shepherds 
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Genotype-phenotype correlation 

Strong genotype-phenotype correlation: DNA diagnosis and screening test 

Weak genotype-phenotype correlation: DNA susceptibility test 

v  A weak genotype-phenotype correlation may be explained by: 

Ø  genetic heterogeneity 

Ø  modifying genes 

Ø  environmental factors 

Ø  a combination of these factors 
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Canine inherited diseases: 
databases and scientific 

information 

Scientific accuracy of a canine DNA test 
Information about 

the genotype-phenotype correlation 
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OMIA database 

OMIA database: Online Mendelian Inheritance in Animals 

http://omia.angis.org.au/ 
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OMIA 
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OMIA 



Dr Marie Abitbol 
2nd International Dog Health Workshop 
Dortmund, 2015 

OMIA 
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Worldwide 

www.wsava.org/guidelines/hereditary-diseases 
 

http://research.vet.upenn.edu 

DNA tests available worldwide: 
WSAVA-PennGen 
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DNA tests available worldwide: 
WSAVA-PennGen 
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Disease 
information 

Scientific article(s) 
about the mutation 
discovery 

OMIA number 

DNA tests available worldwide: 
WSAVA-PennGen 
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DNA tests available worldwide: 
WSAVA-PennGen 
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Information to extract 
from databases 

OMIA 
Ø  Gene and mutation 

Ø  Breed(s) 

Ø  Prevalence 

Ø  Scientific articles 

 

WSAVA-PennGen 
Ø  Gene and mutation 

Ø  Breed(s) 

Ø  Scientific article about the mutation 

Ø  Testing laboratories 

 

Number of dogs 
Origin of the dogs 

Genotype-phenotype correlation 

Healthy Affected 

Genotype 

+/+ 

+/- 

-/- 



Dr Marie Abitbol 
2nd International Dog Health Workshop 
Dortmund, 2015 

First example of scientific articles 

Cerebellar ataxia in American Staffordshire Terriers 

Abitbol et al., PNAS 2010 

Linkage study in 48 US dogs 

Association study in 77 French dogs 
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Ø  a unique region 
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First example of scientific articles 

Cerebellar ataxia in American Staffordshire Terriers 

Abitbol et al., PNAS 2010 
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Second example of scientific articles 

Aortic stenosis in Newfoundland dogs 
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Second example of scientific articles 

Aortic stenosis in Newfoundland dogs 

Ø  Several regions 

18 affected dogs 
20 control dogs 

Stern et al., Hum Genet 2014 
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Second example of scientific articles 

Aortic stenosis in Newfoundland dogs 

9 
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16 
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= 23 

Stern et al., Hum Genet 2014 
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Second example of scientific articles 

Aortic stenosis in Newfoundland dogs 

Drögemüller et al., Hum Genet 2015 
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Criteria to choose  
a reliable  

genetic testing laboratory 

Choosing a Lab! 
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Different types of Lab 

v University Laboratory 
 Has performed the research to discover the mutation? 

v  For-profit Laboratory 
Ø  With a R and D department 

Ø  Without a R and D department 

 

v  Staff of the Lab 
Ø  With a graduated scientist (PhD) 

Ø  With a commercial staff and a technical staff only 

²  Interpretation of the results 

²  Additional research to resolve a discrepancy in a result? 
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Conclusion 

v  Scientific accuracy of the new DNA test 
Ø  Publication 

Ø  Number of dogs 

Ø  Sampling method 

Ø  Genotype-phenotype correlation 

 

 

v  Laboratory 
Ø  Staff 

Ø  Research department 

Ø  Communications 

 

Photo: http://terriermandotcom.blogspot.fr 


