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     A little over a year ago, Golden Retriever owners learned that a form of Neuronal Ceroid Lipofuscinosis (NCL) was an inherited fatal disease of Golden Retrievers. Although normal as young puppies, between one and two years of age Goldens with NCL develop a progressive and ultimately fatal neurologic disease. The good news is that we have a reliable DNA test for NCL. A single copy of the abnormal NCL gene is not a problem for a dog but getting a copy of the abnormal NCL from each parent causes the disease because it is inherited a recessive disease. Please see the table below for an illustration of how two carriers can produce an affected offspring.
Another fatal recessive genetic disease, Congenital myasthenic syndrome (CMS) of Golden Retrievers, was recently described in four Golden puppies from California (1). Beginning at weaning age, CMS-affected puppies display weakness and exercise intolerance. The Golden Retriever form of CMS is caused by a recessive mutation in COLQ unique to the affected Golden Retrievers. There is a different form of CMS in Labrador Retrievers but that disease is caused by a different mutation in the COLQ gene (2). At this time, Golden Retriever CMS has only been diagnosed in four Golden Retrievers produced by one breeder. Pedigree information was available for two of these puppies and they had the same sire and their sire was also the dam’s sire. An internet search did not identify any commercial laboratories currently offering a test for the Golden Retriever variant of CMS.
     Prevention is simple but critical: Two carriers for the same fatal recessive disease should not be bred to each other. There are two strategies that help breeders achieve this goal:
1. Genetic diversity within the breed is the major means for preventing the genetic diseases where the genes that cause the disease are not yet described and/or a DNA test is not commercially available. Genetic diversity simply makes it far less likely that two copies of an abnormal gene end up in the same dog. This is important because it is very likely that a large number of recessive lethal genes are out there in the canine genome but have not yet been identified.
2. DNA tests are the major tool for preventing breeding of carriers to each other when the DNA variant causing a fatal recessive disease has been described and a validated test is available. DNA testing to be sure at least one parent is normal/clear is the best way to prevent any recessive disease. However, it is important to remember that all tests have error rates and DNA testing of dogs is largely unregulated so the quality controls in place at the testing laboratory are very important (3, 4, 5). Currently, DNA testing for NCL is essential to assure that, at minimum, one parent of each Golden Retriever litter is NCL normal/clear. We expect DNA testing for CMS to be available soon. 
     Additional information on CMS is available from the recently published paper (1) and an article on CMS and Sensory Ataxic Neuropathy (6) will appear in the next issue of Golden Retriever News available to our members:  https://www.grca.org/about-grca/club-magazine-golden-retriever-news/.
The take-away: 
· NCL DNA testing is extremely important for Golden Retriever breeding dogs.
· DNA testing is only helpful when a high-quality testing laboratory conducts the test.
· Automatic exclusion of carriers from breeding based on carrier status for recessive genes is not recommended; genetic diversity is important for breed preservation.
· Two carriers for the same fatal recessive disease should not be bred to each other.
· Additional information on Golden Retriever NCL is available at www.CanineGeneticDiseases.net/GoldenNCL/.
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Potential genotype of each puppy when the sire and dam each have a single
copy of a normal gene (N) or a gene for a fatal recessive disease such as NCL
(n). Each parent passes down one of their two genes at random so each
puppy has a 25% chance of being normal clear (NN), a 50% chance of being a
carrier (Nn) and a 25% chance of being affected (nn). The affected puppy is
shown in the pink square.
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