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Canine Genetics Progress Report

Breed:
Golden Retriever

Condition:
Hereditary cataract (HC) and Progressive Retinal Atrophy (PRA)
Date:

01.07.2008

Recent / Current Funding:

Funding Body:
Kennel Club Charitable Trust

Amount:

£250,000

Start Date:

01.03.2005, duration 36 months

In March 2005 the KCCT generously awarded the AHT £250,000, over 3 years, to investigate HC and PRA in several breeds, including the Golden retriever.  The project will use samples collected from pet dogs affected with either HC or PRA, and their close relatives, to identify the mutations responsible for these conditions.

Brief Summary Of Project

Briefly, this project aims to compare the DNA from dogs affected either HC or PRA with DNA from unaffected dogs and identify those regions of the genome that are consistently shared between the dogs affected with a particular condition and different from the unaffected dogs.  Then we would carry out additional experiments to ‘magnify’ the regions identified initially, to hopefully refine the region of interest for each condition.  This stage of the project is known as ‘fine-mapping’.  When we have refined the region as much as possible we will sequence candidate genes within the region to find the actual mutation responsible for each condition and develop DNA tests that we will offer to breeders.

Current Activities

In a previous report we detailed our strategy to us high-density SNP arrays to analyse the genomes of affected and unaffected dogs with around 22,000 genetic markers each to identify regions of the genome that contain markers associated with HC.  Earlier this year those experiments were initiated and since that time we have been analysing the considerable amount of data that have been generated (close to 6 million individual genotypes!).

We are very pleased to report that we have identified regions of the genome that are associated with both HC and PRA in the Golden retriever.  The PRA region is associated with the disease at a statistically significant level – which means that even taking into account the fact that we have looked at 22,000 genetic markers the association is highly likely to be real (using so many markers increases our chances of identifying a false-positive, random association so we have to perform various corrections to take this into account).  The HC region is not quite statistically significant at this ‘genome-wide’ level but is still highly suggestive.

We are currently carrying out additional experiments to confirm these initial results and then we will initiate fine-mapping experiments to refine both regions and identify any candidate genes that merit further investigation.  The regions we have identified both contain several million nucleotides (or letters) of DNA but their identification represents a major step forward in our investigations because, although still sizeable, each regions contains less than one tenth of one percent of the canine genome.

Sample Collections

The AHT currently has samples from 44 dogs affected with HC and 29 Golden retrivers affected with PRA.  These are respectable numbers for this type of study, but additional samples would undoubtedly benefit the ‘fine-mapping’ stage of the project and help us to refine the regions containing the HC and PRA mutations quickly and effectively.  For comparison, we are currently at the stage of ‘fine-mapping’ the mutation that causes Primary Lens Luxation (PLL) in terrier breeds, and for that study we are using samples from over 150 affected animals.  It will be very frustrating to both scientists and Golden retrievers owners and breeders alike if we are unable to further refine either the HC or PRA regions we have identified due to a lack of suitable samples.  

In addition, although we expect both PRA and HC to be caused by single mutations in single genes it is formally possible more mutations might be involved, in which case we would probably need more samples from affected animals than those we currently hold.

During the last 12 months (01.07.2007 – 06.30.2008) the Animal Health Trust has received samples from 2130 dogs, representing 79 different breeds.  Only 18 of these samples have been from Golden retrievers.  In contrast, we have received samples from 261 Australian shepherds and 46 miniature schnauzers and 31 Large Munsterlanders, all breeds in which we are also investigating HC.  The large number of Australian shepherd samples we received contributed directly to the successful development of a DNA test for HC in that breed in March of this year. 

The Animal Health Trust would like to encourage all Golden retriever owners and breeders to consider donating DNA from their dogs to this research effort, to help ensure the success of this project.  We have recently written to the Chief BVA/KC/ISDS Eye panellist, Sheila Crispin, to make sure the panel is aware of the progress we have made recently and also of our need for additional samples from Golden retrievers.  The eye panellists have each been supplied with cheek swab kits with which to take samples from affected dogs (obviously with the owner’s consent).  If there is anything else the AHT can do to aide the collection of samples we would be happy to do so.  

Samples that would benefit the project are those from:

· dogs affected with either HC or PRA

· unaffected full siblings of affected dogs

· parents of affected dogs

· grandparents of affected dogs

· dogs that have received clear eye certificates over the age of 6 years of age

The DNA can be submitted as 5ml blood samples preserved in EDTA (to only be collected from UK dogs at the same time blood is being drawn for another purpose) or as cheek swabs.  Swab kits and full instructions can be obtained from the AHT by contacting Bryan McLaughlin (bryan.mclaughlin@aht.org.uk) or Lisa Jeffery (lisa.jeffery@aht.org.uk)

A copy of an eye certificate confirming HC / PRA diagnosis and a 5-generation pedigree must accompany each sample.  Full details of all information that is required is included in each swab kit.

Anybody who is unsure whether or not their dog(s) could usefully contribute to our HC and PRA studies should feel free to contact either Bryan McLaughlin (bryan.mclaughlin@aht.org.uk) or Cathryn Mellersh (cathryn.mellersh@aht.org.uk) for more information.
Once the research is complete and DNA tests have been developed the AHT will provide the owners of all dogs that were used in the research with their DNA test results free of charge, upon request.  All personal and health information is treated with the utmost confidence.

It is very important that owners do remember to keep the AHT updated if the health status of their dog changes after they have submitted a DNA sample.  If, for example, a dog was clear when its DNA was sampled and sent to the AHT, but it unfortunately goes on to develop HC at a later date it is very important the AHT is informed.
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