MCOA PRA Research Campaign Update
Significant Development in Mode of Inheritance Study

By Kimberley Wall, MCOA PRA Research Committee 

There is still a long way to go, but research into the mode of inheritance of progressive retinal atrophy in Mastiffs has taken significant step forward. One of the "Meagles," Murphy, has developed PRA. 

As reported in previous Journal issues, Murphy and his littermates have been undergoing eye exams and electroretinograms to determine whether or not they were developing this genetic disorder. The dogs came from a breeding between a PRA-affected Mastiff bitch (CH Lamars Nutn But Trouble, owned by Carrie Del Bonta and co-owned by breeder Margo Lauritsen) and a PRA-free Beagle mix (known as "H302") from the research colony at the Retinal Disease Studies Facility in Kennett Square, PA. The purpose of this breeding was to determine whether PRA in Mastiffs is the result of a dominant gene, rather than a recessive gene. Researchers suggested that breeding a PRA-affected Mastiff to a dog known to be free of PRA was the optimum way to test the dominant gene theory. If PRA developed in even one of the so-called "Meagles," then this would provide evidence that PRA in the Mastiff is apparently dominant. 

Dr. Gregory Acland of RDSF and of Cornell University’s Baker Institute conducted eye exams and ERGs on Murphy and two of his brothers, Stan and Ollie, last June. Stan and Ollie’s results were normal, but Murphy’s results were described as being a bit "flat." Last October, Murphy was examined again, along with littermates Copper and Rocket. Copper and Rocket had normal results; Murphy’s results still came up abnormal. 

On March 12th Dr. Acland conducted an ophthalmoscopic exam on Murphy. In order to make a conclusive determination, Dr. Acland did an ERG on Murphy on March 15th. The testing showed definite signs of PRA. "I had been suspicious of Murphy's status from the time of his first ERG and eye exam in June 2000, and his ERG function has deteriorated severely since then," Dr. Acland says. "His rod function is now almost completely non-recordable, and his cone function is also very poor. As well, he now has distinct ophthalmoscopic evidence of early PRA in both eyes. I am confident that he does have bilateral diffuse symmetrical retinal degeneration and dysfunction, which is compatible with a firm diagnosis of PRA." 

Dr. Acland says the simplest explanation for this finding would be that PRA in the Mastiff does appear to be dominant. "This expectation is reinforced by other data that we have all accumulated that tends to support this belief." Knowing this gives us hope that we are one step closer to identifying the actual Mastiff PRA gene itself, and it accelerates the search for that gene. 

However, just having one Meagle develop the disease is not enough to say with confidence that we know how this dominant gene operates. "In fact," he says, "there are still alternative possibilities that need to be tested before we can assume we know how Mastiff PRA is truly inherited. And, until we know for sure how Mastiff PRA is truly inherited, we can't proceed with confidence to eliminate this disease efficiently and completely." 

Dr. Acland says to appreciate this, we need to review what dominant disease is. "ALL that dominant means is that an individual only needs one copy of the bad allele (gene) in order to be affected. That doesn't necessarily mean that every dog that has the bad allele gets the disease. If some dogs that get the bad gene don't get the disease, we call that incomplete penetrance. Giving it a name doesn't explain why, of course, because we usually have no idea why this is so. The big question is, do some Mastiffs get the bad gene but never get the disease?" 

He says a second issue is whether we can be certain that Murphy's disease represents the only gene causing PRA in Mastiffs. More discussion on this will come later in this article. 

The best case scenario is that the mode of inheritance of PRA in the Mastiff is "simple autosomal dominant." "That means we hope that there is only one bad gene at work in the breed, and that every dog that gets it, gets PRA," Dr. Acland says. "If this is the case, then every affected Mastiff should have an affected parent, and every affected Mastiff should produce equal numbers of affected and non-affected pups." In particular, if the disorder is simple autosomal dominant, then you would expect that roughly 50% of the Meagles would develop the disorder, because roughly 50% of the puppies should get Trouble's mutated PRA gene. 

So far, Murphy is the only affected Meagle. But Dr. Acland says Murphy (who was 15 months of age at the time of the diagnosis) is very young to be developing PRA. "We know that PRA in Mastiffs has a variable age of onset, and a variable rate of progression. Some Mastiffs develop the disease by 11 months or so, and others don't show signs of disease until two or three years of age, and possibly older. This situation is fairly common among different forms of PRA in different breeds of dog, and in the equivalent disease in humans, retinitis pigmentosa. If (Murphy) is the only Meagle to ever develop PRA, that could be just chance, or it could mean that the disease is more complex than we might hope. More likely, especially if the disease is, as we hope, simple autosomal dominant, some of the other Meagles will also develop PRA." 

The researchers would be more confident that the disease is simple autosomal dominant, Dr. Acland says, if at least two of the six Meagles develop PRA. If this is the case, then PRA could be eradicated in Mastiffs by not breeding to affected dogs (and in order to know who is affected and who is not, the dogs would have to be CERFed). A gene test, in this instance, would aid in expediting the eradication of PRA, because puppies could be tested at a very early age, and those who come up with the mutated gene could be placed in pet homes with spay/neuter contracts. 

If Murphy remains the only Meagle that develops PRA, then it could be that the mode of inheritance of PRA in the Mastiff is "dominant with incomplete penetrance," as Dr. Acland mentioned earlier. This means that although roughly 50% of the Meagles get the mutated gene, something suppresses that gene, preventing some dogs from developing PRA -- although the dog would still be a carrier and could pass that gene on to his/her pups. That "something" is currently the subject of research. If the mode of inheritance is dominant with incomplete penetrance, this would be a trickier situation, making a DNA mutation test absolutely critical to the eradication of PRA in our breed. We would have to know who the carriers are, and we could not breed to them. Because unlike the scenario for autosomal recessive inheritance, in which we could breed a non-carrier to a carrier, knowing that no pups would become PRA-affected (and simply spaying/neutering the carrier pups), any pup who gets the mutated PRA gene may develop the disorder and eventually go blind. 

There are other complicated scenarios that also have to be ruled out. But the worst case scenario is that which was mentioned earlier: that there could be two different genes for PRA, and researchers only find one of them. This is not likely; however, this has been witnessed in other breeds, such as the Norwegian Elkhound and the Miniature Schnauzer. 

So with all that said, we now play a waiting game. The Meagles will continue to be examined at six-month intervals for at least the remainder of 2001. Sabrina, the only Meagle whom Dr. Acland has not yet examined, will hopefully undergo her exam sometime this spring, as well as Stan and Ollie (who were examined last June). By the time the Meagles are two years old (this coming December), Dr. Acland should have picked up on any retinal changes. 

As we said, just knowing that PRA in the Mastiffs appears to be the result of a dominant mutated gene is very significant. But we want to caution all who read this to not get overly excited just yet, because there is still quite a bit of work ahead of us. 

It has often been asked of us if there has ever been a case of a PRA-affected Mastiff which has been produced by two PRA-carrier Mastiffs. We do not know of such a case yet, and neither does Dr. Acland. If you have experienced this within your own breeding program, PLEASE SPEAK UP. Contact any member of the PRA committee, or Dr. Acland himself. It is very important to the research at this time that we know this. Your name and the names of your dogs will be kept confidential. 

Also, above all else, PLEASE DO NOT STOP CERFING YOUR DOGS. Knowledge of whether or not your dogs have PRA (or any other genetic eye problem) is one of our first weapons in breeding healthy animals, and one of our best ways to find out more about what causes the problems that they might have. 

While this news is a tremendous advance in Mastiff PRA research, we must not forget that it came out of tremendous sacrifice. A beautiful, sweet young dog faces a lifetime of gradual, eventual blindness. His family, Terry and Jane Walsh, welcomed Murphy into their home as a lifetime companion. They knew what was at stake when they did this. And they now know whats ahead in their beloved pets future. They will have to work with Murphy so that he can adapt to his world of increasing darkness. And yet, they are doing this without bitterness. Please read the companion article from Jane Walsh about what all this means to her family. The entire Mastiff community owes them much gratitude. 

We will publish further developments as we have them. 


