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Humans and dogs have coexisted for thousands of years, during which time we have developed a
unique bond, centered primarily on companionship. Along the way, we have developed purebred
dog breeds, each of which have their own special combination of physical and behavioral
characteristics. An unfortunate consequence is that much of the breeding has been conducted in a
manner that has resulted in many dog breeds being affected by serious genetic disorders
including cancers. Studies of the human and canine genome assemblies have shown that at the
genetic level we are remarkably similar. In addition, clinical and pathological data provide strong
evidence that humans and dogs share many common diseases. With this knowledge and armed
with a well stocked genomics 'toolbox', we and our pet dogs continue, side by side, along our
journey of mutually beneficial scientific discovery. For example, it is anticipated that the genetic
study of cancers in dogs will identify genes of significance to dogs and that with the
pathophysiological and genome similarity between dog and human cancers, this research may
also translate to provide benefit to humans. In this presentation examples will be provided of
how this close genomic association is already starting to provide insights into both canine and
human health.
It is evident that the unique bond shared between human and dog extends now beyond one of an
emotional basis; it is now a bond that is made even more rigid by the biomedical relationship that
we share. Study of the canine genome may ultimately provide many of the keys to unlock some
of nature's most intriguing biomedical puzzles. The domestic dog and its genome, quite rightly,
continue to be Man's best friend.
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The Human Dog Bond – Emotions, Purines and Pyrimidines – conference notes
Why work with dogs? Not humans?
Need a bigger model than a mouse – why not use a rat?
What is a domestic dog?
Humans started to co-exist many many thousands of years ago.
Ancient Egyptians recorded over seventy dog names. Many animals depicted in the
middle kingdom era (c 2040 – 1640 bce) on tombstones, artwork, etc.
Dogs with collars, men walking dogs, King Tutankamen with a “saluki” killing a
lion/panther
Move forward in time – 1873, The Kennel Club held the first dog show. This started a
process of developing dogs that we like how they look. Therefore defining and
developing genetic pools. This also was the time that we invited dogs into our homes and
our lives.
We now take our dogs everywhere we go. We have trained them to understand us. They
continue to provide an early warning system for intruders – trained to protect.
From the wolf to now having 155 AKC recognized breeds.

Popularity in different breeds wanes and waxes over the years. Because our tastes change the
popularity of breeds changes.
Comparative Genomics …
We all have the same genes; they are just “shuffled” differently. The power of using dogs to
study genetics is the fact we can have multiple generations alive and can study them all, when
you cannot do that easily in humans. As well as in human pedigrees, individuals will only be
present in a “pedigree” once. Whereas in dogs, we line-breed and therefore focus genes and less
genetic variability. Breen cautions that this could lead to genetic crises because of limited gene
pools. – Litter size could be reduced, could lead to fertility problems.
Canine genetic diseases … now affect our dogs because they are living longer because we are
keeping them alive longer. 25% of dogs carry a gene for major genetic disorder whereas humans
this is 1% in humans.
In helping find genes for diseases, it is easier to find in canines because there is less genetic
variability.
Dogs are plagued by the greatest number of documented naturally occurring genetic diseases.
Because the canine genome is available, the dog is truly mans best friend.
How is canine genome informing human health – for example, narcolepsy. Much of what we
know about narcolepsy comes from studies on Dobermans that had a similar genetic defect
resulting in comparable symptoms. – The gene was found and the dogs were used to test
treatments
Lafora’s disease – inherited progressive epilepsy. Autosomal recessive … found in dogs, and
tested.
Cancer … studies have shown that human and dog cancers present with the same, evolutionary
conserved chromosome aberration and that genes within regions are deregulated in the same
way. We are finding regions of the dog genome that contain potential cancer associated genes
that may also advance human cancer research.
Humans and dogs have co-existed for 1000s of years
During that time the dog has been our best friend … the irony is that the keys to unlocking these
puzzles are in our dogs.
They new warning system – will not be barking – but their genome.
Breen and Jaime Modiano have received a $1 million/five year grant to study lymphoma in
dogs!!! This came from studies and work done by funds provided by the Canine Health
Foundation.

