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Inheritance Possibilities of Simple Recessive Genes

as applied to Genetic Cataracts
by Cheryl Shelton

A Cataract is any opacity or loss of transparency of the lens of the eye. The cataract may be confined to a small area or it may affect the entire lens. A cataract affecting the entire lens of both eyes will result in blindness. Small, non-progressive cataracts may not interfere with vision.

Most cataracts are inherited. Non-hereditary cataracts are typically a result of other disease, trauma, toxicity, or metabolic issues. It is prudent to assume all cataracts are inherited unless another specific cause can be identified.
In general, the age of onset, abnormalities seen, and the rate of progression are specific to individual breeds. Congenital Cataracts are those that are present before 8 weeks of age. Juvenile Cataracts typically occur in young dogs up to 2 years of age and in some cases are first diagnosed as late as 4 years of age.

All dogs have two genes that determine its Juvenile Cataract (JC) status. Every dog is either affected with Juvenile Cataracts, a Carrier of Juvenile Cataracts or free of the gene that causes Juvenile Cataracts.
Let’s assign ( as the symbol for clear or a Cataract Free gene and ( as the symbol for the gene that causes Genetic Cataracts.

Each parent passes their offspring one of their genes. Which gene (( or () is inherited from each parent will determine the offspring's JC status. 
A dog can, therefore, be:
(( = clear: inherited a JC-Free gene from each parent
(( = a JC carrier: inherited a JC gene from the sire
(( = a JC carrier: inherited a JC gene from the dam 

(( = JC affected: inherited a JC gene from each parent
A (( x (( (clear x clear) mating will produce all (( (clear or JC-Free) offspring. Each parent will pass a JC-Free gene to all offspring. They have no JC gene to pass. 

An (( x (( (affected x affected) mating will produce all (( (JC affected) offspring. Each parent will pass a JC gene to all offspring. They have no JC-Free gene to pass.

A (( x (( (clear x carrier) mating each offspring will have a 50% chance of receiving (( (JC-Free) genes and 50% chance of receiving (( (a JC Carrier) genes.

With a (( x  (( (carrier x carrier) mating each offspring will have 25% chance of inheriting (( (JC affected), 50% chance of (( (JC Carrier) and 25% (( (JC-Free) genes. 

An (( x (( (affected x clear) mating will produce all (( (JC Carrier) offspring. The affected parent will always pass a JC gene. The clear parent will always pass a JC-Free gene.

In an (( x (( (affected x carrier) mating, each offspring has a 50% chance being affected ((() by inheriting JC genes from each parent and a 50% chance of being a JC Carrier (((). No offspring will be free of the JC gene. 

Below is a summary of the possible inheritance of genes for the offspring, in a litter of four, based on the six possible combinations of JC status of sire and dam:
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If we breed two carriers, a litter of four will produce 1 affected puppy, 2 carriers and 1 clear. Each progeny has its own statistical probability. 
A litter of 6 will produce 1 or 2 affected puppies, three carriers and 1 or two clear.

If two carriers are bred three times producing a total of 16 pups, you can, and likely will, produce 4 puppies affected with Genetic Cataracts, 6 carriers, and 4 puppies free of the Genetic Cataract gene. 

In our small population, it is easy to see the impact that those carriers and affected dogs can have in a very short time if we do not know they are affected/carriers. 

As it stands now, all we can do is identify affected dogs through CERF testing. We know that both the parents and all offspring of any dog that is found to be affected ((() with Juvenile Cataracts are themselves carriers (((), or possibly affected (((). Given this, we will also have information on the potential JC status of any full siblings and grandparents. 

In a litter of puppies of parents that are both JC Carriers it is possible for each parent to pass their JC-gene to the entire litter resulting in a litter of all affected puppies instead of the expected one out of four.

By testing all offspring we can identify parents that are carriers that otherwise may go undetected. Breeders can also consider paying for follow up CERF tests for pups purchased as pets as Genetic Cataracts are not always found at the initial CERF exams. 

If we only test 4 dogs in a litter of 5 that one untested puppy may be the affected one. The match may be repeated thinking it is a safe match as 4 puppies passed a CERF, yet we're unknowingly producing more affected and carrier dogs, further spreading the JC genes. 

With the knowledge gained from testing all puppies breeders can make better breeding decisions. We can work towards controlling the spread of the Genetic Cataract Gene throughout the Icelandic Sheepdog gene pool.

We must be careful to not breed two carriers together. Since there is currently no DNA test available to determine carrier status in the Icelandic Sheepdog, the only way to attempt to prevent this from happening is to test all puppies before they leave the breeder. This isn't a perfect option, just the best we have.

If a known JC carrier is to be used in breeding, extreme care in selecting the potential mate must be used. Ideally only mates previously bred multiple times with different mates from which all offspring were found to be JC free should be considered. All offspring of a JC carrier should be considered as potential carriers and the same care should be used in selecting their mates.

It is vital that breeders and owners who know they have a carrier or affected dog report that fact to the Compliance Chairman and the Health and Genetics Committee and allow that information to be published on our Health and Genetics Website so that breeders can make informed decisions when selecting a mate for their dog or bitch. Information is currently being gathered for that data base. You can see the manner in which that information is presented by DIF at IS-pedigrees.com, the ISAA’s new Health and Genetics Website.  
Please join in the open sharing of health information as it relates to our precious breed.  
