
DEVELOPING A HEALTHY 
BREEDING PROGRAM



Breeding Goals
♦ Maintain and enhance the quality of 

the breed

♦ Do not limit the genetic diversity of the 

population

♦ Genetic Disease Control


♦ Do not produce affected animals

♦ Decrease the (carrier) frequency of 

defective genes



Genetic Screening and Genetic 
Testing



• •

• •

•

• •

•

••

••

•

••

••

•

••



♦ Tests of the genotype: Direct DNA 
tests for liability genes


♦ Tests of the phenotype: Tests to 
primarily identify clinically 
affected individuals


♦ Pedigree analysis: Identification 
of carrier risk based on the 
knowledge of carrier and affected 
relatives



•

♦ Mutation test results for 150+ genetic 
diseases.


♦ Testing for more than 20 traits including 
coat colors, coat types, and morphology.


♦ Genetic diversity testing.

♦ Cheek swab test costing $130-$199.

♦ Uses SNPs – doesn’t check for mutations

♦ Requires knowledge of what test results are 

relevant to the tested individual (breed).

Genetic Panel Screening



International Partnership for Dogs 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Top 10 Canine Health Concerns 
(AKC Canine Health Foundation)

#1 Hip Dysplasia 

#2 Epilepsy 

#3Allergies 

#4 Hemangiosarcoma  

#5 Hypothyroidism 


#6 Lymphoma 

#7 Gastric Dilitation-

Volvulus/Bloat

#8 Patella Luxation 

#9 Cruciate Ligament 

Rupture (ACL) 

#10 Inflammatory Bowel 

Disease 



Next 10 Canine Health Concerns 
(AKC Canine Health Foundation)

#11 Cataracts 

#12 Osteosarcoma 


#13 Atopic Dermatitis 
(Atopy) 


#14 Elbow Dysplasia 

#15 Immune-Mediated 

Hemolytic Anemia

#16 Cardiomyopathy 


#17 Progressive Retinal 
Atropy (PRA) 


#18 Mammary Tumors 

#19 Cryptorchidism


#20 Mitral Valve Disease 



Health Issues by Diagnosis 
in the French Bulldog 

2009 FBCA Health Survey
•Vertebral Malform.       35.09%

•Allergic Dermatitis       27.98%

•Stenotic Nares	         21.56%

•Elongated Soft Palate  15.83%

•Food Allergy	         14.22%

•Other-Temperament       8.49%

•Allergic Rhinitis	           7.80%

•Pyometra	 	           7.00%

•Irregular or Split Heats  6.58%

•Intervertebral Disc Dz    5.50%

•Other Female Repro       5.35%

•Other-Gastrointestinal   5.05%

•Extreme Aggression      4.59%

•Hypoplastic Trachea      4.36%

•Cryptorchidism	           4.15%

•Demodex-generalized    4.13%

•Hip Dysplasia	           4.13%

•Other-Ophtho	           3.90%

•Resorption of litters       3.70%

•Other – Dermatologic     3.44%

•Frequent cystitis             3.21% 

•Mast Cell Tumor	            2.98%

•Hypothyroidism	            2.98%

•Wry Jaw	 	 	 2.98%

•Other Respiratory		 2.98%

•Degenerative Myelopathy 2.29%



Important Disorders or Problems  
in the French Bulldog 

2009 FBCA Health Survey

•Airway/Breathing	 	   32.34%

•Vertebral Malformation	  27.06%

•Allergies	 	 	   23.62%

•Orthopedic Disease	   13.07%

•Cancer	 	 	 	     7.57%

•Eye Disease	 	 	     4.36%

•Cardiac/Pulmonary Dz	    3.21%



Vertebral Malformations in the  
French Bulldog





Vertebral Malformations in the  
French Bulldog

♦ 95.1% of French Bulldogs show some vertebral 
abnormalities in OFA Spine Database


♦ 92.1% vertebral abnormalities in Bannasch research

♦ 35.09% reported in the FBCA Health Survey



Vertebral Malformations in the  
French Bulldog

♦ Abnormal Vertebrae Seen

♦ Hemivertebrae	 	 73.8%

♦ Butterfly Vertebrae	 	 18.1%

♦ Block Vertebrae	 	   6.9%

♦ Transitional Vertebrae	  1.2%


♦ Location of Abnormal Vertebrae

♦ Cervical Spine	 	   1.5%

♦ Thoracic Spine		 95.1%

♦ Lumbar Spine	 	   3.4%



Vertebral Malformations in the  
French Bulldog

♦ Vertebral malformations and screw tail are caused by a 
mutation in the DVL2 gene that is fixed in French Bulldogs, 
Bulldogs, and Boston Terriers (all screw tail breeds)


♦ Degenerative disk disease is not necessarily correlated to 
vertebral malformations


♦ Most vertebral malformations do not cause clinical pain or 
discomfort



Allergic Dermatitis in the  
French Bulldog

27.98% in the FBCA Health Survey



♦ Chronic ear infections

♦ Hot spots

♦ Licking, scratching


♦ Feet, face, and armpits


♦ Seasonal presentation

♦ Much less common is food allergy

♦ Allergies are strongly inherited

Allergic Dermatitis in French Bulldogs



Brachycephalic Syndrome in the  
French Bulldog

♦ Disorder of respiratory difficulty due to anatomical restriction 
of air movement


♦ Clinical signs get worse as dog ages

♦ Syndrome based on several components


♦ Stenotic Nares


♦ Elongated Soft Palate


♦ Hypoplastic Trachea


♦ Everted Laryngeal Saccules



Stenotic Nares



Elongated Soft Palate



Hypoplastic Trachea



Respiratory Functional Grading to 
Screen for BOAS

♦ Developed in many countries – most commonly 
used is the UK Kennel Club/Cambridge Univ. 

♦ A veterinary examiner listens to the dog with a 

stethoscope (pre-exercise)


♦ The dog goes on a brisk 3 minute walk


♦ The veterinary examiner listens to the dog again with a 
stethoscope (post-exercise)


♦ Listening for excessive turbulence in the respiratory 
system, as well as rapid recovery from exercise







Respiratory Functional Grading to 
Screen for BOAS

♦ Dogs are graded according to the following system:

♦ Grade 0 – Normal: no turbulence pre or post exercise

♦ Grade 1 – Mildly affected: Mild turbulence post-

exercise

♦ Grade II – Moderately affected: Normal to moderate 

turbulence pre-exercise and moderate to severe 
turbulence post-exercise


♦ Grade III – Severely affected: Moderate to severe 
turbulence pre-exercise and severe turbulence post-
exercise



Breeding Advice Based on

 RFG Screening



Respiratory Functional Grading to 
Screen for BOAS

FRENCH BULLDOG KENNEL CLUB 
RFG SCREENING (828 Dogs)

Grade 0 46%
Grade 1 41%
Grade 2 12%
Grade 3 2%



Respiratory Functional Grading 
(RFG) to Screen for BOAS

♦ OFA is instituting RFG screening at the request of 
the FBDCA, BCA, and PDCA


♦ Official rollout is at the Rose City Classic dog show 
cluster in Portland, OR on January 19-23, 2023


♦ If your club wishes to schedule a RFG screening 
clinic, contact the OFA


♦ If you do not have access to RFG screening, your 
dogs should be able to go on a brisk 3 minute walk 
in normal temperature without labored breathing
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     DISORDER	 	 	                            % (# of dogs)

♦ Normal	 	 	 	 	               75.3%  (1,748)

♦ Distichiasis	 	 	 	 	      5.6%    (131)

♦ Other, significance unknown	 	 	      4.5%    (104)

♦ Persistent Pupillary Membrane (Iris to Iris)  	     2.8%      (65)

♦ Cataract, Significant	 	 	 	      2.7%      (62) * 

♦ Imperforate lower nasolacrimal punctum            2.1%      (49)

♦ Retinal Dysplasia, Folds		 	                  1.9%      (44)

♦ Persistent Pupillary Membrane (Endothelial opacity)    1.8%      (41) *

♦ Cataract, Significance Unknown	                  1.8%      (41) *

♦ Persistent Pupillary Membrane (Iris to Cornea)  1.0%      (22)

♦ Entropion		 	 	 	 	      1.0%      (23) 

* ACVO does not recommend breeding any French Bulldog with a cataract 
or PPM iris to lens or corneal or endothelial opacity

Ocular Disorders in the French Bulldog 
(Based on ACVO Examination of 2,322 dogs examined between 

2016-2020)



Juvenile Hereditary Cataract

in the French Bulldog

♦ Autosomal recessive inheritance

♦ Bilateral nuclear and cortical cataracts

♦ Average age of onset around 3 months of age

♦ Identified in 2.46% of French Bulldogs CERF 

examined between 2000-2005

♦ A posterior polar cataract also occurs in the 

French Bulldog breed 

♦ I.e., at least two inherited cataract conditions in 

the breed
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Juvenile Hereditary Cataract (JHC/HSF4)
GENETIC TESTING RESULTS


♦ VetGen (982 dogs)

♦ 82.5% Normal  17.1% Carrier 0.4% Affected

♦ Embark (> 24,000 dogs)

♦ 99.1% Normal  0.9% Carrier 0% Affected

♦ NeoGen/Paw Print Genetics (> 2,000 dogs)

    98.0% Normal  2.0% Carrier 0% Affected

♦ Animal Genetics (> 50,000 dogs)

    94.0% Normal  5.5% Carrier 0.5% Affected

♦ OFA (911 dogs submitted)

    98.4% Normal  1.6% Carrier 0% Affected
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Multifocal Retinopathy 1 (CMR1)
GENETIC TESTING RESULTS


♦ Mars (> 13,000 dogs)

♦ 89.6% Normal  10.1% Carrier 0.4% Affected

♦ Embark (> 24,000 dogs)

♦ 91.5% Normal  8.2% Carrier 0.3% Affected

♦ NeoGen/Paw Print Genetics (> 2,000 dogs)

    91.1% Normal  8.6% Carrier 0.4% Affected

♦ OFA (592 dogs submitted)

    93.2% Normal  6.4% Carrier 0.3% Affected
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Canine Hip Dysplasia
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OFA Hip Statistics for the  
French Bulldog

Rank 23/204	 (3,314 radiographs)

65.6% Normal

	 2.9% Excellent (15.7% for all breeds)

	 39.4% Good

  	 23.3% Fair

32.6% Dysplastic (11.4% for all breeds)

     21.7% Mildly Dysplastic

       8.8% Moderately Dysplastic

       2.1% Severely Dysplastic
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OFA Hip Statistics for the 
French Bulldog

Trends:

  Range      # submitted   Excellent   Dysplastic

 ‘91-’95                 15         0%	       37.9%

 ’96-’00	           108	        1.3%         33.5%

 ‘01-’05               256	       1.0%         35.6%

 ‘06-’10               449         2.6%	        24.3%

 ’11-’15	           631	        3.0%          30.4%

 ’16-’20	        1,170         3.8%	       36.5%

    2021	           465	        2.0%	        38.3%



Patella Luxation
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OFA Patella Statistics for the 
 French Bulldog

Rank #24/150  (5,823 evaluations)

94.2% Normal 

  5.8% dysplastic:

	     4.3% Grade I   (251 dogs)

	     1.2% Grade II  (69 dogs)

	 	 0.3% Grade III (17 dogs)
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Elbow Dysplasia
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OFA Elbow Statistics for the 
 French Bulldog

Rank #58/153  (1,155 evaluations)

91.8% Normal 

  7.2% dysplastic:

	     5.5% Grade I   (63 dogs)

	     1.5% Grade II  (17 dogs)

	 	 0.3% Grade III (3 dogs)
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Hypothyroidism in the  
French Bulldog

♦ Diagnosis of autoimmune thyroiditis

♦ not just thyroid responsive conditions


♦ Dogs with measurable antibodies are affected

♦ 1.1% of 357 French Bulldogs tested by Michigan 

State University are positive for TgAA. Average for 
all breeds = 7.5%


♦ 1.1% test equivocal
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Rank #111/119  (550 evaluations)


95.8% Normal (527 dogs)

  0.5% Affected (3 dogs)

  3.6% Equivocal (20 dogs)

	

OFA Thyroid Statistics for the 

French Bulldog
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Chondrodystrophy/IVDD risk (CDDY)
GENETIC TESTING RESULTS


♦ Mars (> 13,000 dogs)

♦ 2.0% Normal  20.1% Carrier 78.0% “at risk”

♦ Embark (> 24,000 dogs)

♦ 3% Normal  29% Carrier 68% “at risk”

♦ NeoGen/Paw Print Genetics (> 2,000 dogs)

    1.6% Normal  22.9% Carrier 75.5% “at risk”

♦ OFA (142 dogs submitted)

    3.5% Normal  37.3% Carrier 59.2% “at risk”
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Hyperuricosuria (HUU)
GENETIC TESTING RESULTS


♦ Mars (> 13,000 dogs)

♦ 99.6% Normal  0.4% Carrier 0% Affected

♦ Embark (> 24,000 dogs)

♦ 99.8% Normal  0.2% Carrier 0% Affected

♦ NeoGen/Paw Print Genetics (> 2,000 dogs)

    99.6% Normal  0.5% Carrier 0% Affected

♦ OFA (611 dogs submitted)

    100% Normal  0% Carrier 0% Affected
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Cystinuria – sex-related (Type 3)
♦ Causes cystine bladder stones in affected males

♦ Females will not become affected regardless of 

their genotype

♦ Homozygous males are at highest risk of 

forming stones and neutering should be 
considered (androgen responsive)


♦ Carrier males can rarely also form stones

♦ The percentage of “at risk” French Bulldogs 

forming stones is undetermined because not 
enough stone formers have had their stones 
analyzed
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Cystinuria – sex-related (Type 3)
GENETIC TESTING RESULTS


♦ PennGen (>2,100 dogs submitted)

    41.6% Normal  47.7% Carrier 10.8% “at risk”

♦ NeoGen/Paw Print Genetics (> 1,300 dogs)

   v2: 58.4% Normal  36.4% Carrier 5.3% “at risk”

   v3: 98.4% Normal  1.6% Carrier 0% “at risk”

♦ OFA (326 dogs submitted)

    75.2% Normal  22.4% Carrier 2.5% “at risk”
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Progressive Retinal Atropy CRD4/cord1
GENETIC TESTING RESULTS


♦ NeoGen/Paw Print Genetics (>2,000 tested)

79.4% Normal  18.7% Carrier	 1.9% “at risk”

♦ Embark (>24,000 tested)

85.2% Normal  14.1% Carrier	 0.7% “at risk”

♦ OFA (57 dogs submitted)

87.7% Normal  12.3% Carrier	 0% “at risk”

This genetic disease only occurs clinically 

in Miniature Longhaired Dachshunds 
and English Springer Spaniels




Degenerative Myelopathy

♦ Disorder of neurological degeneration of the 
spinal cord in older dogs (ave. 9 years)


♦ Causes weakness and sinking of hind legs


♦ Not a painful condition


♦ No effective treatment is available
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Degenerative Myelopathy
♦ Clinical DM is a breed-related disease in 

German Shepherd Dogs and Boxers

♦ It is occasionally diagnosed in Pembroke 

Welsh Corgis, Rhodesian Ridgebacks, 
Chesapeake Bay Retrievers, Bernese 
Mountain Dogs, Cardigan Welsh Corgis, and 
Borzoi


♦ It is rarely diagnosed in any other breed or 
mixed-breed dog, including French Bulldogs
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Degenerative Myelopathy SOD1 Testing
♦ A mutation in the SOD1 gene was identified at 

the University of Missouri that is homozygous 
(two copies) in all confirmed DM affected 
dogs


♦ The SOD1 variant is the most frequent variant 
found in genetic testing of all dogs


♦ The frequency of the SOD1 variant is over 
20-90% in more than 30 breeds, though no 
dogs in the majority of these breeds have ever 
been confirmed with DM
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Degenerative Myelopathy
GENETIC TESTING RESULTS


♦ OFA/UMo (763 dogs tested)

75.9% Normal  20.3% Carrier	 3.8% “At Risk”

♦ Mars (> 13,000 dogs)

64.7% Normal  31.5% Carrier	 3.8% “At Risk”

♦ Embark (>24,000 dogs)

68.6% Normal   28.2% Carrier	 3.2% “At Risk”

♦ NeoGen/Paw Print Genetics (> 2000 dogs)

65.7% Normal  31.8% Carrier	 2.5% “At Risk”
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Responsibility
Duty, Obligation, Burden

What is the obligation for breeders

 to do genetic testing?
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Breeders are the custodians of 
their breeds, and their gene pool.

♦ Above all, do no harm.

♦ Breeders must be counseled to use genetic 

tests for the best interests of their breed.
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What is the Expectation of the General Public?

That Quality Control for Genetic Disease

Is Being Done
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It is the ethical responsibility and 

obligation of all breeders to perform 

the available required pre-breeding 

genetic health tests on prospective 

breeding stock prior to any breeding
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All genetic disease cannot be 
prevented.  However, we have the 

knowledge and the tools to improve the 
genetic health of puppies



Who is a Reputable Breeder?

One That Does Genetic Screening
If not:  Find a different hobby


or profession
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Many health tests can be performed 

during an examination with your 

veterinarian, or obtained 

inexpensively at local health 

screening clinics
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http://www.offa.org/clinics.html
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www.cavalierhealth.org/health_clinics.htm 

Updated February 16, 2013 −328 Clinics Listed!

http://www.cavalierhealth.org/health_clinics.htm
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Managing Genetic Disease
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See the article in the handout

♦ Dominant Diseases

♦ X-Linked Diseases
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Managing Recessive Genes
♦ Ex) storage diseases, Von Willibrand’s disease, 

Cranomandibular Osteopathy (CMO), CMR.


With tests for carriers:

♦ Breed carriers to genetically normal 

mates.

♦ Replace carrier parents with 

genetically normal offspring.

♦ Select against carriers for breeding.
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The Proper Use of 
Genetic Tests

♦ Without genetic tests, the effect of 
selection on the gene pool is minimal.


♦ With genetic tests, if everyone decides 
not to breed carriers, it can have a 
significant limiting effect on the gene 
pool.
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If a breeder was planning on breeding 
an animal prior to receiving carrier 

test results, the PROPER 
RESPONSE is to breed to a normal 
individual, and eventually replace 
the parent with a quality normal 

offspring.
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For RECESSIVE diseases


A DIRECT GENETIC TEST


 should not alter 


WHO gets bred, only


 WHO THEY GET BRED TO.
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Genetic Registries



www.ofa.org

http://www.ofa.org/


Advancing the health of all breeds 
through DNA collection for research. 

Banking On Your Future

There are currently 208 French Bulldog DNA 

samples in the CHIC DNA Repository

(59 Blood, 149 Swabs)

•



• •

• •

•

• •

•

••

••

•

••

••

•

••

The Standard of Care in 
Health Conscious Breeding

OFA – The Canine Health

Information Center
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♦ Open health database for breeds.

♦ Included disorders and means of diagnoses are 

determined by each national breed club.

♦ Animals can receive CHIC certification based on 

completing the required genetic testing, 
REGARDLESS of normal or abnormal outcomes.


♦ As more testable disorders emerge, every individual 
is likely to carry some deleterious genes.

CANINE HEALTH

INFORMATION CENTER
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Not about health normalcy


About health consciousness

CANINE HEALTH

INFORMATION CENTER
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1,044 French Bulldogs have achieved CHIC certification


  CHIC Breed Ratio 2015-2017

(#CHIC/#Bred)=0.0%
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Average 2015-2017 CHIC Ratio of

Top 1/3 population of breeds = 4%

French Bulldog CHIC Ratio = 0% 
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French Bulldog OFA Hip Open Health Reporting
Year	          % Open

2001	 	    13.0%

2002	 	    16.0%

2003	 	      8.0% 

2004	 	    20.0%

2005	 	    13.0%

2006	 	    16.0%

2007	 	    13.0%

2008	 	    20.0%

2009	 	    19.0%

2010	 	    21.0%

2011	 	    25.0%

2012	 	    30.0%

2013	 	    24.0%

2014	 	    16.0%

2015	 	    27.0%  

2016	 	    21.0%

2017	 	    14.0%

2018	 	    15.0%

2019	 	    16.0%

2020	 	    21.0%

2021	 	    16.0%

Ave. for

all breeds

=23%
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“As long as we keep problems ‘secret’ we will not be able 
 to deal with them.”
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Breeders need to be informed about the problems 
occurring in the offspring they produce
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The days of stigmatizing conscientious, health-testing breeders who have 
produced dogs affected or carrying hereditary disease are over
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Using Genetic Tests
Direct Gene Test


♦ Test of the genotype

♦ Only need to know results of the breeding 

stock to make breeding decisions


Phenotypic Tests, Linkage tests, or No test 
for carriers


♦ Knowledge of the test results and carrier or 
affected status of relatives is important



• •

• •

•

• •

•

••

••

•

••

••

•

••

Without tests for carriers
♦ Breed higher risk individuals to  	 	

lower risk individuals.

♦ Replace the higher risk individual 	

	 with it’s lower risk offspring.

♦ Repeat the process in the next 	 	

	 generation.

♦ Requires (open) health databases
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Managing Polygenic Disorders
♦ Ex) congenital heart anomalies, hip dysplasia, 

patella luxation

♦ Identify phenotypic traits tied to the 	

	 underlying genes 

♦ Phenotypic breadth of pedigree 	 	

	 provides information on the 	 	 	
possible range of genes carried


♦ Treat disorders as threshold traits

♦ Breed normal dogs from (mostly) 	 	

normal litters
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Depth of PedigreeBreadth of Pedigree

X X X X X

?
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Polygenic disorders are Threshold 
Traits

   A number of genes must combine

to cross a threshold to produce


an affected animal.
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Threshold Traits
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Keller, Dziuk & Bell: Veterinary Journal, August, 2011

• DAM

Excellent Good Fair Borderline Mild Moderate Severe
1 2 3 4 5 6 7 Total

Excellent Dysplastic 3.6% 6.1% 9.6% 12.3% 13.4% 18.7% 18.5%

1 Total 17,972   52,784   9,039     155        1,271     729        65          

Good Dysplastic 5.8% 9.6% 14.6% 17.5% 18.9% 23.0% 31.5%

2 Total 50,485   217,938 49,212   811        6,930     3,973     461        

Fair Dysplastic 9.4% 14.1% 19.8% 22.8% 26.5% 32.2% 37.1%

3 Total 6,241     41,628   13,513   263        2,301     1,328     167        

Sire Borderline Dysplastic 8.9% 17.7% 20.2% 22.2% 30.8% 50.0% 50.0%

4 Total 79          532        168        9           39          30          4           

Mild Dysplastic 16.4% 18.3% 27.2% 36.2% 29.6% 41.4% 45.0%

5 Total 807        4,531     1,532     47          459        239        40          

Moderate Dysplastic 18.9% 22.8% 31.6% 34.4% 35.0% 38.0% 65.3%

6 Total 428        2,618     896        32          266        213        49          

Severe Dysplastic 22.0% 24.2% 36.0% 44.4% 39.6% 55.8% 44.4%

7 Total 59          360        136        9           48          52          18          

Progeny Results of Matings Between Parents with Known Hip Scores

4,502     

76,071   320,391 74,496   1,326     11,314   

682        

Total 6,564     804        490,966 

82,015   

329,810 

65,441   

861        

7,655     
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Keller, Dziuk & Bell: Veterinary Journal, August, 2011
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Breeders should use health screening 
tests to :

♦ Identify carriers or risk of carrying disease 
liability genes


♦ Work to breed away from the defective 	
gene(s)


♦ Prevent the reintroduction of the 	 	 	
gene(s) in future breedings
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Each breeder must assess their own breeding 
stock and determine their own rate of progress

♦ Replace carriers with normal-testing 	 	
offspring


♦ Decrease carrier frequency or carrier 	 	
risk with each generation
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A Healthy Breeding Program
♦ Does not continually 

multiply carriers 

♦ Does not limit the 

genetic diversity of the 
population


♦ Is geared toward 
producing quality, 
genetically normal dogs
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How Can We Educate the Public?
♦ Make them more informed 

consumers of dogs and puppies

♦ Able to discern responsible 

breeders

♦ Knowledgeable about genetic 

testing
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Questions?


