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A SCEL S : At present, inherited disorders in animals are not so rare. In the Online Mendelian Inheritance in
Animals which is the database of inherited disorders and traits in animals, more than 3,000 disorders/traits
have been registered in 243 animal species. The number of identified causative variants for inherited
disorders/traits have been increased according to the advancement of animal genetics after the canine and
feline whole genome sequence projects were completed approximately 15 and 10 years ago, respectively.
In such situation, diagnostic and genotyping methods based on the causative mutations become more
important and necessary in veterinary medicine. The molecular diagnosis enables veterinarians to choose
the appropriate therapeutic methods and to know the accurate prognosis. The genotyping methods can be
used for epidemiological study to prevent and/or control genetic disorders. The study on inherited disorders
using animal models would contribute to human medicine as well as animal disorders. The objectives of
this thesis are to identify inherited disorders in animals and their causative mutation, develop their rapid
and easy diagnostic and genotyping methods, and perform epidemiological study to know the allele
frequency in the animal population.

Gangliosidosis is one of the inherited disorders likely to occur in veterinary fields. GM1 and GM2
gangliosidoses are progressive neurodegenerative lysosomal storage diseases resulting from the excessive
accumulation of GM1 and GM2 gangliosides in the lysosomes, respectively. The disorders are more likely
to occur in many animal species and breeds compared to other lysosomal diseases. Naturally occurring
GM1 gangliosidosis has been reported in dogs, cats, ruminants, and wild animals. Naturally occurring GM2
gangliosidosis has been reported in dogs, cats, Yorkshire pigs, Jacob sheep, a rabbit, Muntjak deer, and
American flamingos. In the first chapter, the case report of GM2 gangliosidosis variant 0 in a mixed-breed
dog was described. In this case, the diagnostic methods for GM1 and GM?2 gangliosidosis were employed
based on comprehensive findings, which include clinical, biochemical, histopathological, and genetic
findings using various types of specimens. Subsequently, the auxiliary diagnosis methods of both
gangliosidoses using in situ detection of GM1 and GM2 gangliosides were established for animal cases
suspected with gangliosidosis in the future. These novel methods were considered as useful for the
retrospective diagnosis of suspected cases of all animal species whose paraffin-embedded cerebral tissues
are stored.

In the second chapter, the epidemiological study for more common genetic disorders of pure-breed

dogs was performed. The epidemiological data is important for prevent and/or control genetic disorders by
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establishing breeding strategies. First, canine degenerative myelopathy (DM) in the Collie breed was
selected. Canine DM is an adult-onset, progressive neurodegenerative disease that occurs in multiple dog
breeds. A DM-associated mutation of the canine superoxide dismutase 1 (SODI) gene, designated
c.118G>A (p.E40K), has been implicated as one of pathogenetic determinants of the disease in many
breeds, but it remains to be determined whether the ¢.118G>A mutation is responsible for development or
progression of DM in Collies. Previously, a Rough Collie was diagnosed clinically and histopathologically
as having DM in Japan, suggesting the possibility that the Collie breed may be predisposed to DM due to
the high frequency of c.118G>A in Japan. The formalin-fixed spinal cord from the dog was further
investigated by immunohistochemical analysis and a molecular epidemiological survey of c.118G>A in a
population of Collies in Japan was performed to determine the mutant allele frequency (0.138). Secondly,
canine progressive rod-cone degeneration (PRCD) was selected. Canine PRCD is a middle- to late-onset,
autosomal recessive, inherited retinal disorder caused by a substitution (c.5G>A) in the canine PRCD gene
that has been identified in 29 or more purebred dogs. A TagMan probe-based real-time PCR assay was
developed and evaluated for rapid genotyping and large-scale screening of this mutation. Furthermore, a
genotyping survey was carried out in a population of the three most popular breeds in Japan (Toy Poodles,
Chihuahuas, and Miniature Dachshunds) to determine the current mutant allele frequency (0.09, 0.02, and
0.00, respectively).

In conclusion, clinical and immunohistochemical diagnosis methods developed in the first chapter will
contribute to the further expansion of understanding gangliosidosis. Furthermore, molecular
epidemiological findings and data obtained in the second chapter will provide the novel and useful
information of most popular pure-breed dogs in Japan for veterinary practitioners, researchers, and

breeders.
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