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PRA1 & 2
The GR_PRA1 project was completed in 2011 and out of 150 UK dogs screened, there were 142 clear, 8 carriers and 0 affected. 

Soon after the project completion, a further GR_PRA2 gene mutation was quickly identified by the AHT and a further DNA test followed. There is still as yet unidentified GR_PRA3

2012 saw a good uptake of the PRA1 & 2 DNA tests and more than 2000 dogs from UK and abroad were screened. The official results are: 
GR_PRA1 & GR_PRA2 official AHT results
	GR_PRA 1
	Clear
	Carrier
	Affected

	UK
	497
	54
	6

	Worldwide
	949
	107
	6

	Total PRA 1
	1446
	161
	12

	
	
	
	

	GR_PRA2
	
	
	

	UK
	352
	13
	0

	Worldwide
	485
	30
	0

	Total PRA2
	837
	43
	0


Ectopic Ureter
The Animal Health Trust agreed to begin a DNA study into Ectopic Ureter provided sufficient samples were collected before the research begun. 
An appeal for samples was launched in 2011 to collect 50 from “affected” and 50 from close relatives. The Guide Dogs for the Blind agreed to assist, but as it transpired that all of their “affected” samples would be from lab/golden crosses, they have not, so far, been included. To date, more than 75 samples have been collected, and the “close relative group” target has been reached. The “affected” target has been more difficult to achieve as the majority of puppies are put to sleep at a very early age, before a DNA sample can be taken. PLEASE, PLEASE, CONTACT ME BEFORE EUTHANISING THE PUPPY.  I cannot stress how important it is for breeders to contact me as soon as they suspect they may have a problem. Not only can I help and support but can offer advice which may have a positive outcome. Not all “wet” puppies are ectopic and before a final decision is made, it is vital to explore all the possibilities. Diagnostic tests can now be undertaken as early as three weeks. Therefore even if the decision is taken to euthanize an affected puppy, samples can be taken from these puppies and included in the research, provided veterinary evidence is available. These samples are vital and you can be comforted in the knowledge that the pup did not die in vain.
Epilepsy
It is of great concern to me that this condition appears to be on the increase. Some conscientious and caring breeders have come forward and DNA samples have been collected from affected, dams of affected and siblings of affected. To date, only one stud dog owner has agreed to provide a sample. Epilepsy has been known to affect our breed for some 40 or so years ago. Experienced and knowledgeable breeders knew which combinations to avoid and the condition was “controlled” this way. 
However this knowledge has gone forever, as have most of our respected peers. Epilepsy must be the most distressing condition to live with and we must make it a priority to take steps to eliminate it.
Cancers 
Extracted from Mike Starkey’s report from the AHT
Mast cell tumour

Mast cell tumours are the most common skin cancer in dogs. Surgery and local radiotherapy are a cure for 70% of tumours, but about 30% of the tumours spread (a process called ‘metastasis’) and the dogs require chemotherapy. A study of the incidence of mast cell tumours in dogs diagnosed at the AHT found that the Golden Retriever was one of several breeds that had a higher risk of developing mast cell tumours than the majority of other breeds. With the support of the Golden Retriever Breed Council, in 2009 we were successful with an application to the Kennel Club Charitable Trust (KCCT) for funding for a ‘Genome wide association study’ that would seek to locate the inherited genetic alterations responsible for Golden Retrievers having an increased risk of developing mast cell tumours. 

Through the study we have identified a specific region on a chromosome of European Golden Retrievers that we believe contains one, or more, inherited genetic alterations that confer an increased risk of developing mast cell tumours. In parallel, collaborators in the United States (US) have identified an equivalent region on a different chromosome in US Golden Retrievers. Although the regions in the European and US Golden Retrievers are different, they contain genes that are related. We don’t believe that this is a coincidence, but rather that this suggests that the genetic alterations will be found in these genes, and so it is largely these genes that are the focus of current efforts to identify the precise genetic alteration(s) that confer an increased risk of developing mast cell tumours. Once the genetic alterations have been identified it is likely that further work will be necessary to calculate the extent of the increased risk associated with each genetic alteration.

Oral melanoma

Melanomas arise from cells that occur in the skin (‘cutaneous melanoma’), in the mouth (‘oral melanoma’), under toe nails (‘ungual melanoma’), and in the eye (‘ocular’/’uveal melanoma’). The severity of a melanoma depends upon location, with oral tumours being the most likely to spread. Golden Retrievers are amongst several breeds that appear to have an increased risk of developing oral melanomas. A study to identify genetic risk factors for oral melanomas in Golden Retrievers was conducted as part of the 4 year European Union-funded LUPA project (http://www.eurolupa.org/), funding for which finished in June 2012, and the AHT was one of six participating research groups (from 4 European countries).  Unfortunately, insufficient samples (in particular, fewer than 50 samples from affected dogs) were collected to enable the study to proceed. We are still collecting samples from Golden Retrievers affected by oral melanomas, but should sufficient samples be collected the research consortium will have to seek new grant funding to enable a ‘Genome wide association study’ to proceed.

Soft tissue sarcoma

Soft tissue sarcomas are a group of tumours derived from soft tissues (muscles, tendons, fibrous tissue, fat, blood vessels, nerves, and tissues around joints). The behaviour of the tumours depends upon their subtype and location. There is some evidence to suggest that Golden Retrievers are susceptible to developing these tumours and, in particular, a specific subtype (‘fibrosarcoma’) of the mouth and upper jaw. A study to identify genetic risk factors was conducted by a consortium of 6 research groups (including the AHT) from 5 European countries as part of the LUPA project. DNA samples from 49 Golden Retrievers affected by soft-tissue sarcomas were compared with DNA samples from 150 elderly, unaffected Golden Retrievers in an attempt to identify ‘genetic markers’ largely only present in the DNA of affected dogs. The research team in the Netherlands that lead the project are currently analysing the results obtained.

Current research at the AHT

Mast cell tumour

In addition to the ongoing efforts (arising from the KCCT-funded genome wide association study referred to above) to identify the precise genetic alteration(s) associated with an increased risk of developing mast cell tumours, we are collecting samples (see below) for another study to attempt to identify inherited genetic alterations specifically associated with an increased risk of developing mast cell tumours that spread (‘metastasise’) from their primary site to lymph nodes, and/or internally to the liver, spleen, or bone marrow. Only 1 of the 72 UK Golden Retrievers with mast cell tumours included in the KCCT-funded study was affected by a mast cell tumour that metastasised. However, as these tumours are the most serious ‘type’ of mast cell tumour the biggest gain that could be achieved from a DNA test would be if we were able to develop a test capable of identifying a dog that had an increased risk of developing a mast cell tumour that will metastasise.

Uveal melanoma

Uveal (or ‘ocular’) melanomas are the most common tumour affecting dogs’ eyes. These tumours arise in cells called ‘melanocytes’ that contain the brown pigment melanin. The majority of these tumours are benign, but 4 - 10% of the tumours spread from the eye. Although these tumours affect dogs of all breeds, Golden Retrievers are one of a small number of breeds that show an elevated incidence. Through liaison with specialist referral ophthalmology practices, we have been attempting for some time to collect samples from Golden Retrievers with uveal melanomas for a study to identify genetic risk factors, but this remains an extremely slow process and we continue to need the help of Golden Retriever owners. 
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Golden Retriever owners can help these projects by submitting the following samples:

1).   Blood/cheek swab sample

       If your dog has a uveal melanoma, OR has a mast cell tumour (Grade III, or Grade II) that your

       vet suspects has spread, OR is at least 7 years old and has never had any type of cancer:

· If your vet is taking a blood sample for a clinical reason and there is some blood left over, ask the vet to save a surplus sample (1-2ml) in an EDTA tube and send it to the AHT (address below)







OR 


Contact the AHT (details below) to request a cheek swab kit (includes instructions). Collect

 
some cells from the inside of your dog’s cheek and then send the cheek swabs to the AHT
2).   Tumour sample

       If your dog has a suspected uveal melanoma OR mast cell tumour:

· Ask your vet to place a small piece (a 3-5mm cube) of the biopsy of the suspected tumour (normally removed for diagnostic histopathology) in a special preservative (‘RNAlater’) provided by the AHT upon request (details below)

For any queries or more information about the projects, please contact: 

Dr. Mike Starkey (Tel: +44 1638 555603; E-mail: mike.starkey@aht.org.uk).

To submit a blood sample, or request a cheek swab kit and/or an RNAlater sample tube (for a tumour biopsy), please contact the Oncology Research Group (leave a message by telephoning +44 1638 751000 extension 1214, or E-mail: oncologyres@aht.org.uk).
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