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Next to humans, the largest number of naturally occurring hereditary disorders and genetic 

tendencies to disease has been reported in dogs. The number of reported hereditary diseases in dogs 

is rapidly growing. At present, dogs are susceptible to more than 900 hereditary diseases and every 

year over a dozen new defects are being reported, some serious, some mild and some 

inconsequential. Amongst breeders it is often heard, "There is nothing wrong with the mother and 

father, they are perfectly healthy. I do not need to do genetic testing." Unfortunately, carriers of 

genetic problems are often invisible and without testing; you cannot predict whether your litter will 

be at risk for disease. 

Some people will say, "I have never seen any issues in the puppies I produce. I do not need to do 

genetic testing." Many genetic issues do not get diagnosed as a genetic issue or may develop years 

after that dog was bred. Health and genetic screening on the parents is important to minimise the 

chance that these issues will occur. Health issues are often heartbreaking and expensive. Every 

measure possible should be taken to avoid health issues especially when genetic testing is cost 

effective and readily available today. 

So, what is Genetic testing?  

Genetic testing involves examining an individual’s Deoxyribonucleic acid (DNA).  Genetic testing can 

reveal changes (mutations) in DNA that may cause illness or disease. DNA molecules are made of 

two twisting, paired strands, often referred to as a double helix. Each strand is composed of a 

sequence of substances known as nucleotides. There are four different types of nucleotides 

sometimes called bases: The bases are adenine (A), thymine (T), guanine (G), and cytosine (C). Bases 

on opposite strands pair specifically: An A always pairs with a T; a C always pairs with a G. The order 

of the As, Ts, Cs and Gs determines the meaning of the information encoded in that part of the DNA 

molecule just as the order of letters determines the meaning of a word.  It acts like a recipe holding 

the instructions telling our bodies how to develop and function.  

Genes are sections of our DNA sequence that contain the code for a specific protein, normally linked 

to a specific function or physical characteristic. In dogs, for example, a stretch of DNA known as 

‘CFA28’ has a strong influence on the number of coat hairs a dog has. Variations in these parts of the 

DNA lead to the differences we see in dog’s coats. For example, whether they are double- or single-

coated. Dogs with double coats have different DNA at ‘CFA28’ than dogs with single coats. A 

common misconception about genes is that one gene is responsible for one characteristic, which is 

highly unusual. More commonly, physical characteristics result from a combination of many genes. 

Dogs have about 20,000 to 25,000 genes that are located along 39 pairs of chromosomes (compared 

to 23 pairs in humans). 

In the past two decades, much progress has been made in identifying the mutations causing some of 

the genetic diseases in dogs. Thus far, most of the DNA tests available involve genetic disorders with 

single gene defects with simple Mendelian inheritance and are mostly breed specific. Most 



laboratories can screen for multiple genetic diseases with simple cheek swabs, this testing is easily 

done on puppies at relatively early ages.   

All living creatures carry gene mutations and a lot of these are recessive, in that the dog carries a 

normal copy and a mutated copy of the gene and if a normal copy of the gene is present the dog is 

clinically healthy. However, these recessive non-working genes have the potential to be an issue if 

they are bred with another animal also carrying a mutated copy of the gene. From a health 

perspective, carriers show no symptoms (they don’t have the disease) and will make great pets. 

However, they may not be suitable for breeding to other carriers. But being identified as a carrier of 

a recessive disorder in no way affects the health of the dog. 

There is a potential risk of genetic disease that comes with reproduction. This risk is why every 

expectant couple says "We want a boy (or "we want a girl)... but we do not care as long as the baby 

is healthy".  All puppies have a risk for genetic disease.  By breeding purebred dogs, dogs of known 

heritage, there is an opportunity to screen for diseases to reduce the risk for genetic health issues as 

much as possible. With genetic testing you can avoid the diseases for which tests are available. 

Although it will not exclude all possible inherited and acquired diseases, this is the best available 

option to increase the odds of producing healthy puppies.  

 

DNA Tests that are currently available 

It is often daunting for breeders to keep up with rapid advances in diagnostic opportunities. The 

number of disease-associated mutations, tests offered, and laboratories involved continue to grow 

and change, rapidly making it hard to know what is available. There is a web application that has 

been developed to collect and display information on available DNA tests. This tool should provide 

breeders with a single comprehensive, up-to-date and readily searchable webpage for information 

on hereditary disease testing and is at the following link: http://research.vet.upenn.edu/WSAVA-

LabSearch 

Below is the result I did for a search on Ichthyosis in Golden Retrievers. Searches can be done by 

disease/test, breed or laboratory. Information regarding the selection is used to narrow down the 

results.  Information about the specific disease in this breed is displayed. Information about the 

laboratories doing the specific test in this breed is displayed.  
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Using DNA tests in a breeding program 

So what information does a DNA test certificate provide us and how can we use this in our breeding 

programs?  A DNA test certificate will identify whether a dog is normal, affected or a carrier for the 

disease tested. A mating which has the potential to produce affected puppies should never 

knowingly be done (carrier to carrier, affected to carrier). However, there is a lot of confusion about 

what the result carrier means and whether these dogs should be used. Breeders often seem shocked 

or in a way disappointed when their dog tests as a carrier for a specific mutation. So, what does 

“carrier” in the test certificate exactly mean and should carriers be included in a breeding program?  



Inheritance 

Most of the current DNA tests available are for genetic disorders that are inherited in an autosomal 

recessive pattern. Each dog has two specific genes, each inherited from one parent.  Genes for a 

specific disorder can be normal (do not cause the disorder) or can be mutated. If the disease is 

recessive two copies of the mutated gene are needed for the disease to be present. If only one 

mutated copy is present, and the other copy of the gene is normal the dog is clinically healthy. Many 

of the inherited eye disorders are examples of this type of disease, such as Progressive Retinal 

Atrophy, GR_PRA1. Before DNA tests were developed for this disease, breeding decisions were 

based solely on yearly physical examinations of a dog’s eyes by an Ophthalmologist. However, such 

examinations do not guarantee that a dog doesn’t have GR_PRA1. Physical symptoms of this disease 

do not develop until later in life, after the dog has already being used in a breeding program. This 

means that the affected dog will have already mated and passed on the genes that cause the 

disorder by the time the dog is clinically diagnosed as being affected. Additionally, a physical 

examination can’t identify carriers. This leads to the disease popping up in future generations when 

the breeder unknowingly breeds two carriers together. 

 

Keeping the gene pool stable – breeding carriers 

The only way to be sure of a dog’s actual disease status is DNA testing. Responsible breeders are 

aware of the importance of such tests and get their dogs tested to maintain or improve the quality 

of their dogs. Often when the results show that their dog is a carrier for certain autosomal recessive 

disorder, owners appear confused or disappointed. Considering centuries of inbreeding among pure 

bred dogs, the appearance of carriers is not unusual. Additionally, some breeders appear 

discouraged from using their carrier dogs in the breeding program. Although the dog carries one 

copy of the causative mutation, the other copy of the gene is healthy. With autosomal recessive 

disorders carrier dogs will be completely healthy dogs. When breeding a carrier with a clear dog, 

there is 50% chance that puppies will be clear and 50% chance that puppies will be carriers, but ALL 

THE PUPPIES WILL BE HEALTHY. If we, exclude carriers completely from the breeding program we 

will drastically reduce the gene pool for this breed of dog’s genetic material. This in turn, can lead to 

an increase in inbreeding and the appearance of some new, until now unknown or extremely rare 

inherited diseases. Dramatically affecting the welfare of a breed. Carrier dogs are an important part 

of breeding programmes and should not be immediately discarded as an option. When used 

responsibly (i.e., only breeding to a clear dog), they can ensure good genetic diversity remains 

maintained. 

 

 



 

 

New era, new approach 

Over the last decades dogs have been excluded from breeding programs based on their phenotype 

which are characteristics that we can see. This has failed to eliminate genetic disorders because we 

can’t identify carriers of autosomal recessive disorders and the disease pops up in future generations 

even when using clinically normal parents.  Today with the development of DNA tests we can use the 

dogs actual genotype for a genetic disease. This gives us a tool to identify, affected, carrier and 

normal individuals even in young puppies. The ability to recognise carriers of genetic disorders 

allows us to confidently use them in our breeding programs and only produce healthy puppies if 

mated with a clear dog. At the same time, it enables avoiding mating two carriers or affected dogs 

that aren’t showing any clinical signs at the time of mating. Keeping carriers in cleverly planned 

breeding programs will maintain the stability of the gene pool, without increasing the risk of new, 

unknown genetic disorders emerging. Genetic tests for dogs offer an easy and simple way for the 

identification of genetic traits in dogs and improve the quality of future litters, without the harmful 

effects of gene pool shrinkage. Being a breeder isn’t an easy task because as well as genetic disease, 

a breeder should also consider genetic diversity, temperament, conformation and general health of 

the dogs when considering a breeding pair.  

 

 

 


