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DR. ACLAND: As most of you know, weve been trying to figure out how PRA was inherited in the English Mastiff. When we first started to address that question, several Mastiff club breeders said to me, "Why cant it be dominant?" My response to that was, "well, because PRA in dogs is never dominant. Dominant disease has never been established in pure breeds". And that is generally true. 

However, when asked to address the question, "How do you know its not dominant?" ... that prompted me to look at if it could be dominant. And if it was dominant, how could you prove it? The Club decided they wanted to find out for sure whether it was dominant, and therefore agreed to do the thing that I suggested, which I think many clubs would have rejected. And that was to cross an affected Mastiff with a non-affected dog from a totally different breed so that there was no chance that the mate could possibly carry the same gene. 

So we bred one of my colony dogs ... a little crossbred beagleish male dog that has mostly Beagle ancestors but others as well ... to Trouble, a well-known female Mastiff with PRA, and she produced the six Meagles. Weve been following those Meagles now for the last 15 months or so. 

One of those dogs, Murphy Walsh, started to look suspicious to me at about six months of age when we first ERGed him and two of his littermates ... his ERG just looked a little bit funny, but wasnt bad enough to really convince me he had a problem. Since then, Ive examined him several times and repeated his ERG a couple of times and, as of a couple of months ago, he clearly had clinical PRA, at just over a year of age -- that was quite amazing to me. At that stage we were pretty sure that, as several of the Club members had suggested, PRA really is a dominant disease in the Mastiff. 

There were still a few loose ends to tie up, because we could make alternative cases that were also compatible with the evidence -- it could have been x-linked, or there could be two genes, or something else. But the most likely explanation was that it was a dominant gene. 

At that point, we had the only dog in that litter who hadnt been examined recently (Sabrina, who is owned and looked after by Carla Sanchez) looked at, and she was diagnosed as affected. Carla flew Sabrina out to our facility, and we confirmed that Sabrina is, in fact, affected, which makes two out of the six in that litter .. and in fact her disease is more advanced than Murphys. So, based on that, we were now essentially totally convinced that it truly was a dominant disorder, and it looked like close to completely penetrant. 

This was important because it gave us some clues as to what genes might cause the problem, as it was likely - not necessarily certain, but likely - that it could be one of the genes that causes dominant PRA in humans. The equivalent disease to PRA in humans is retinitis pigmentosa (RP). About 40% or so of RP is dominant, about a dozen genes are thought to cause that 40%, and of those dozen genes about five or so have already been identified. 

That gave us a fairly short shopping list. We started working through those, and very quickly found the gene that was mutated and the mutation. Now that we have the gene that causes PRA in the Mastiff, we have run the mutation test on the Mastiff DNA sample we have collected in our lab. That has established quite clearly that for all the tested Mastiffs for which we have that we have sufficient pedigree information, the disease shows complete penetrance. Every dog we know of that has the mutant gene is affected. Every dog we know we know of that has a solid diagnosis of not being affected and is beyond the age of risk, does not have the mutation. The other four Meagles dont have the mutation, so Copper and Rocket and Ollie and Stan are free of any risk of developing PRA. 

This has considerable implications for the breed and the Club. Firstly, knowing that its dominant means that the number of dogs who carry the bad gene is much, much lower than if it had in fact been recessive. Because if it had been recessive, then you would predict - as a rough rule of thumb - that there would have been about ten carriers for every affected dog, and that would have been a much bigger problem to deal with. Now, the number of dogs carrying the gene is approximately - or exactly - the number of dogs who are affected, and thats still only a couple of percent of the breed. So its a smaller problem, its easily tested, and probably means that the disease can be eradicated and the gene can be eradicated from the breed with a concerted effort ... within one or two generations, depending to some extent on how widely people admit to their problems. 

The people who have been really amazingly cooperative have been most of the members of this club. They have really and truly gone out of their way to be open about which dogs are affected, and Im very grateful for that, because thats not necessarily human nature. But there are some breeders out there who are in serious denial. Its possible that they will keep on producing affected dogs for a short period of time. But if people buy dogs from lines that have produced PRA in the past, then you can go to those breeders and say, "Have you tested both parents of my dog to know they definitely havent got the PRA gene?" And in those cases, if they answer yes, I would have absolutely no doubt that you're going to get PRA-free puppies. 

So for me to just mention names here (I rarely do), but I think in this club, its quite clear that ... you take someone like Carla Sanchez for example and say, "I want to get a puppy. Can you sell me a puppy from parents that are guaranteed free of PRA?" I would trust her with my life because shes very, very honest. And thats true of many of the other people who have produced PRA in the past. If you buy puppies from places where theyre not forthcoming about their testing, then I think in those cases, you would definitely want to get the puppies tested to find out. Because the DNA test can tell - basically at weaning - whether the puppies are going to get PRA. And that would very quickly expose the unknown sources of the PRA gene in the community. 

So within one or two generations, I think, PRA will disappear from the Mastiff. The MCOA takes a lot of the credit for that, because without the unbelievable effort and honesty and cooperation from Club members, we could never have done this. 

There is another aspect to finding this mutation that you ought to appreciate: this is a very important mutation to find - not so much for the Mastiff, but for humans. Because the exact same disease in humans currently - or up until now - did not have a large-animal model in which potential therapies could be evaluated. And we, in fact, have a very good therapeutic approach to this kind of disease. 

We are going to establish in our research colony a family descended from the Meagles - theyll be second and third-generation outcrosses from Meagles. They will eventually look like a purebred Beagle, not like a Mastiff; and be about a 35-pounds in size, but will have the Mastiff PRA gene. These guys will enable us to test gene therapy, with the hope of being able to eventually get it into clinical trials with humans. So this is really a case of "every cloud has a silver lining," and I think weve found a couple of silver linings. 

QUESTION: I have a question about OptiGen (the canine genetic testing company) and the demand for the Mastiff PRA test. If were going to eradicate PRA in a couple of generations, we need the test to be available. OptiGen wants to know what the demand for the test is likely to be; that is, what kind of need is there, really? 

DR. ACLAND: There are some questions here that are really important. The basic issue is that we really dont want to be doing in our lab, a whole lot of ... basically service testing of puppies. If it turned out that the number of puppies that people want to get tested over the next couple of years is a fairly small number, then we could probably handle that in our research lab. But if its going to be a large number, then that would interfere seriously with the function of our lab, which is essentially a research lab. We want to move on with research projects. 

And so this company, OptiGen, that (Dr.) Gus Aguirre and I set up as an independent company to do genetic testing, and already does genetic testing for PRA in several breeds may be interested in doing this test and making it available to the Mastiff breeders. Weve suggested this to Cornell University -- who owns the rights to decide who can do the test, and also owns the rights to decide whether we can do the test -- because they have constraints about whether research-funded labs can do service testing and earn income, even if its a non-profit income. So theres a concern about how many tests would likely be done. I guess OptiGen wants to know in broad terms ... will there be 100 dogs tested, 1,000 dogs tested, 1,000 dogs tested a year, etc.. What Ive told OptiGen is that I think that there will be a significant number of people wanting their dogs tested the first year, because people whove got dogs that theyre not sure about, will probably want to get their dogs tested. 

But this disease is going to disappear very rapidly, and I think that (then) there will no longer be a market for the test. Once you can put on a pedigree that both parents were tested or all four grandparents were tested, or whatever, then there is no need to test from then on. This gene will just disappear, as long as you feel confident that people are being honest about what theyve got on their pedigrees. 

QUESTION: What kind of test would it possibly be? Like, would they take the primers that you have the sequence for and do a PCR? 

DR. ACLAND: It will be a PCR-based test, and because its a mutation-based test, its a very easy test to do. So it would only need a tiny amount of blood. OptiGen, as a matter of policy, does not accept cheek swabs. Our feeling with cheek swabs is that theres not enough quality-control to be certain that its not a contaminated sample, that it really came from the dog that it was supposed to come from ... we havent been able to convince ourselves that we trust cheek swabs for that purpose. 

QUESTION: Do you have an idea from similar tests of how much they cost? 

DR. ACLAND: OptiGen offers a number of tests. I think that the mutation-based tests run around $150 ... something like that. The mutation-based tests are simpler. The marker-based tests that they have for "prcd" (progressive rod cone degeneration, a form of PRA) ... is more expensive, but thats a bit more complicated test. So I think you can ask that question of OptiGen. Although I have a financial stake in OptiGen, I dont have any interest in making their decisions for them. And I think you are perfectly entitled to speak to OptiGen and say, "We think such and such a price would be ridiculously high ... ridiculously low ..." You can have that conversation with OptiGen ... Thats a commercial marketplace thing and I keep out of that. If I could play that game, I wouldnt be in research ... 

QUESTION: One of the questions that came up on the Internet was, "How do you know that the sire of the Meagles was free of PRA?" 

DR. ACLAND: We bred him in our colony, and so we know his parents and ancestors. In fact, several generations ago, he has an ancestor who was, in fact, affected with X-linked PRA. But because of the way his pedigree is set up, we know he could not have inherited that gene. Plus, we have tested him specifically with all the PRA dog tests that we know of. And weve had his parents for multiple generations and observed them all. So, we were pretty confident that he couldn't have it. And of course now we know specifically and exactly that he doesnt have the Mastiff PRA mutation. Until we actually had the mutation, there was a slight theoretical possibility, but now that we can test for this mutation, we know hes truly clear genetically. Trouble had one copy of the mutation, and this dog had none. 

The other thing that we ought to be aware of is theres a slight possibility that some of the affected Mastiffs out there could have two copies of the mutation. We have only found one such sample in our collection, and unfortunately, that dog ... I dont have much information on his clinical case ... and so I dont know the answer to the burning question: was that dogs disease more severe than usual? But, I think weve tested about 50 affected dogs, something like that, and all the rest that have been tested had only one copy of the mutation. 

Now that has some significance, in that an option that an individual might decide to take, would be: if I had an affected dog that was, for some reason, extremely valuable to me, I might take the gamble of breeding this dog, anyway -- because I want its offspring. And we could test its offspring. The downside is that, on average, half of these offspring are going to be affected. So if some of you are prepared to take the gamble, "OK, Ill produce a litter, in the hope of getting an unaffected pup from this good dog," then I wont argue whether you should or not. But ... youve got to know what you are going to do with the dogs that are affected. You also have to consider that, if in fact the affected dog was homozygous for the mutation, then every single pup would be affected. So, if somebody wants to explore that possibility, then they absolutely ought to make sure that the dog whose bloodline theyre trying to preserve, has only one copy of the gene. Because thats the only chance theyve got of producing an unaffected pup. 

(BARELY AUDIBLE REQUEST FOR CLARIFICATION) 

DR. ACLAND: If an affected dog is homozygous, it has two copies of the mutant gene, and all its puppies will be affected. At this stage, we don’t know that penetrance is exactly 100%, but we know it is certainly close to 100%. We havent seen one non-penetrant dog yet ... non-penetrant meaning a dog who has the mutation but not the clinical disease. So its still possible that penetrance is maybe 90%, 95%, or 99%. So that if and when people do start testing, then we certainly would be interested in knowing of any dogs affected on the test, to follow them through their life to see if any dogs tested affected end up non-affected clinically. But at this stage, my guess is that any dog that gets to (age) two without showing the disease, is going to remain unaffected. As I and other people who are looking at these dogs become more familiar with Mastiff PRA, its really evident that you can pick up this disease clinically by two years of age. The dogs show the disease by about a year or two years, and it progresses very rapidly initially. Then it seems to stay very stable for many, many years. Most people who have experience with PRA-affected Mastiffs know that theyre not really showing obvious vision problems in daylight for five, six, seven years, even later. 

QUESTION: What type of mutation is it? 

DR. ACLAND: Its a single-base pair mutation in the gene that changes a single amino acid in the gene product (protein). 

QUESTION: When do you think theyll have the actual DNA test available? 

DR. ACLAND: This is an issue really between Cornell and OptiGen and our lab as to when we want to do it. I would think that the worst case scenario: the end of the year. Best case scenario: a couple of months. 

QUESTION: Do you need or will they (OptiGen) need any more blood from affected dogs? 

DR. ACLAND: Probably not. Incidentally, compared to the sample size we have collected from dogs for our research studies, OptiGen only needs a tiny amount of blood. When youre doing research, as you all know from this project, the amount of blood I want to get from a dog is a huge amount. I like to get 20 - 60 ml. ... a lot more if I can. Im greedy. Because when youre trying to find a mutation, youre never quite sure how much DNA is enough ... You cannot have too much DNA. And we hear people say how they can get by on a hair follicle or a cheek swab, whatever. All I can tell you is, there has been a number of dogs from which we have collected blood for DNA and, even though we thought we had more than a sufficient quantity, it ran out and we couldn't get more ... when that happens, you just pull your hair out. But when youve got a test ... when youre just going to do a PCR test, you need a microscopic amount of blood. Literally a ml. of blood is more than enough to do the test and keep some DNA to go back and recheck later if there is a question. OptiGen wants to have enough to not only do the test but to retest if necessary and to put some away to hold for a long time in case something else crops up later on. So they want to have a safety margin. But the amount they need to have that safety margin is vastly less than we need in research labs.
